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. Plumbago europea, toothwort, 
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. Hyoscyamus niger, henbane, 
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igypten, Egypt. 
Aleuten, Aleutian Islands. 
Algerien, Algeria. 
Amazonenstrom, Amazon River. 
Anden Gebirge, the Andes. 
Arabien, Arabia. 
Aral §., Lake Aral. 
Asien, Asia. 
Atlantischer Ocean, Atlantic Ocean. 
Australien, Australia. 
Azorische In., the Azores. 
Bahama Jn., Bahama Islands. 
Baumwolle, Cotton. 
Bonin. In., Bonin Islands. 
Brasilien, Brazil. 
Californien, California. 
Canarische In., Canary Islands. 
Cap der guten Hoffnung, Cape of Good Hope. 
Cap Horn, Cape Horn. 
Cap Verdische In., Cape Verde Islands, 
Caraibisches i, Caribbean Sea. 
Carolinen In., Caroline Islands. 
Caspisches M., Caspian Sea. 
Thinawilder, Bathbark forests. 
Deutschland, Germany. 
Falklands In., Falkland Islands. 
Feuerland, Terra del Fuego. 
Frankreich, France. 
Fr eundschafts In., Friendly Islands. 
Gallopagos In., Gallopagos Islands. 
Gerste u. Hafer, barley and oats. 
Gewitrznelken, cloves. 
Grénland, Greenland. 
Grossbritannien, Great Britain. 
Grosser oder Stiller Ocean, Pacific Ocean. 
Habesch, Habesh. 
Himmalya Geb., Himmalaya Mountains. 
I, Island, Iceland. 
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Indisches Meer, Indian Ocean. 
Irland, Treland. 
Kaffee, coffee, 
Kaschmir, Cashmere. 
Kurilen, Kurile Islands. 
Ladronen In., Marian Islands. 
Mais, Indian corn. 
Malediven in., Maldive Islands. 
Mandschurei, Manchooria.. 
Maraion od. Amazonenstrom, Amazon River. 
Marianen od. Ladronen In., Marian Islands. 
Mb. v. Mexico, Gulf of Mexico. 
Mendana's Arch, Mendana’s Archipelago. 
Mittel Amer, Central America. 
Nittellitndisches Meer, Mediterranean Sea. 
Mongolei, Mongolia. 
Moskau, Moscow. 
Muscatbaum, nutmeg tree. 
N. Gran., New Grenada. 
Neufundland, Newfoundland. 
Neu Guinea, New Guinea. 
Neu Seeland, New Zealand. 
Nord Amerika, North America. 
Norwegen, Norway. 
Nubien, Nubia. 
Ost Indien, East India. 
Patagonien, Patagonia. 
Pfeffer, pepper. 
Feis, rice. 
Roggen, rye. 
Russisches Amerika, Russian America. 
Russland, Russia. 
Sandwichs In., Sandwich Islands. 
Schiffer In., Navigators’ Islands. 
Schwarzes M, Black Sea. 
Schweden, Sweden. 
Sibirien, Siberia. 
Sklaven S., Slave Lake. 
Spanien, Spain. 
Sid Amerika, South America. 
Thee, tea, 

| Toisen, toises, (1t.==6 feet.) 
Tiirkei, Turkey. 
Vanille, vanilla. 
Vereinigte Staaten, United States. 
Vule. v. Aconcagua, Volcano of Aconcagua. 
Weitzen, wheat. 
West Indien, West Indies. 
Wiste Sahara, Desert of Sahara. 
Wiste Schamo oder Gobi, Desert of Shamo or 

Gobi. 
Zeichenerklérung fiir fig. 1, 2, u. 3, Explanation 

of the marks in figs. 1, 2, and 3. 
Kuarafla oder Sachalin, Island BE Karafta or | Zimmt, cinnamon. 
Sachalin. Zucker, sugar. 
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. Monas, animalcule, 

. Monocerca, do. 
: Spongia, sponge, . 
Hydra, naked polypi, 

. Diphies, Medusa, . 
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Acipenser, sturgeon, 
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. Dentalium politum, 
. Dentalium entalis, 
. Patella granatina, 
. Patella saccharina, 
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. Patella laciniosa, 
. Fissurella greca, 
. Ancylus lacustris, 
. Emarginula fissura, : 
. Pileopsis hungarica (Tr ochide), , 
. Neritina crepidularia, 
. Patella vulgata, . 
. Haliotis tuberculata, 
. Neritina fluviatilis, 
. Natica canrena, . 
. Sigaretus haliotideus, 
. Melania amarula, 
. Limnea auricularia, 
. Limnea stagnalis, 
. Bulimus decollatus fasciatus, 
. Bulimus decollatus albus, 
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. Janthina ianthina, 
. Helix nemoralis, 
. Helix pomathia, 
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. Ovula volva, 
. Bulla physis, 
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. Trochus magus, . : 
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2. Murex haustellum, 
. Murex tribulus, . 
. Strombus lentiginosus, 

5. Pterocera chiragra, 
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. Pinna rudis, 
. Avicula margaritifera, . 
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. Arca senilis, 
. Arca nox, 
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Fig. 44. Latrodectus Sse 
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Nyssa timida, 
Tegenaria domestica, 
Lachesis perversa, 
Uloborus walenerius, 
Argyroneta aquatica, 
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‘2. Apterogyna occidentalis, 
- 8—9. Formicide, 
10. Bombus lapidarius, 
11. Bombus muscorum, 
12. Megachile sementaria, . 

Bombus terrestris, 
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Polistes paritum, . 
Vespa vulgaris, . . 
Vespa crabro, : 
Leucospis dorsigera, 
Chrysis cyanea, 
Chrysis aurata, 
Chrysis ignita, 
Pompilus cceeruleus, 
Pompilus. viaticus, 
Crabro cribrarius, : 
Pelopzus spirifex, 
Ammophila sabulosa, 

14, 

15: 

16. 
rs. 
18. 
19. 

20. 

 e 
22. 

Das 

24, 

25. 

26. 

aT. 
28. 

29. 

30. 

él. 

82 

34, 35. Chalcidide, 
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Lemmatophila salicella, 
Hyponomeuta evonymella, . 
Hyponomeuta pedella, 
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See 103. 
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136. See 103. 
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2. 
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- Aspidophorus 

. Holocentrum 

. Acanthurus gemmatus, ¢ 
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Diodon punctatus, sticklebag, 
lagocephalus, star 
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. Aluteres monoceros, unicorn fish, 
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geon, 
. Acipenser sturio, sturgeon, 2 
. Sphyrna malleus, hammer-head- 

ed shark, 
. Spinax acanthias, thorn-hound, 
. Petromyzon fluviatilis , lamprey, 
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lizard, 
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. Hyla viridis, tree or green frog, 
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SETA, 
posse, 
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red 

vem fish, 
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perch, 

perch, 
. Sphyrzna spet, barracuda pike, 
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. Carcharius verus, shark, . 
. Coryphzna hippuris, dolphin, 
. Echineis remora, sucking fish, 
. Chondrostoma nasus, broad snout 
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. Cottus gobio, bullhead, . 
. Gobio fluviatilis, gresling, 
. Alburnus lucidus, bleak, 
. Acanthurus chirurgus, lancet- 

tail, 
| Cheetodon auriga, angel, 
. Barbus vulgaris, barbel, . é 
. Ciprinus carpio, carp, 
. Tinca vulgaris, tench, 
. Anabas scandens, climbing perch, 

PLATE 85. 

. Morrhua vulgaris, codfish, . 

. Merlangus vulgaris, whiting, 
Raia batis, skate, 
Trachinus ‘vividus, weever, 
Blennius viviparus, guffer, 

. Ophiocephalus striatus, ophidion, 
. Mullus barbatus, mullet, 
. Dipterodon capensis, Cape- dipter- 

odon, 
: Amphiprion bifasciatus, amphi- 

prion, 
. Scolopsides vosmari. 
. Trachypterus spinole, ony Ee 

terus, 

. Cyprinus auratus, gold- fish, 

PLATE 86. 

Deirodon nasutus, green snake, 
2. Tropidonotus natrix, ringed snake, 

. Trigonocephalus lanceolatus, oe 
perhead, 

. Naia tripudians, cobra di capello, 

. Boa constrictor, 

. Phrynosoma cornuta, horned fr og, 

PLATE 87. 

. Anguis fragilis, slow worm, 

. Vipera berus, viper i . 

. Cerastes cornutus, horned viper, . 
. Xiphosoma caninum, dog boa, 
. Crotalus horridus, rattlesnake, 
: Seps chalcides, scink, .. 

PLATE 88. 

. Siren lacertina, siren, i 

. Necturus lateralis, water-puppy, 
Chameleo vulgaris, chameleon, 

. Platydactylus guttatus, gecko, 

. Uroplatus fimbriatus, flat headed 
salamander, 

. Lophyrus furcata, ‘lophyrus, 

. Crocedilus lucius, alligator, 
8. Crocodilus vulgaris, crocodile, 
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PLATE 89. 

. Salamandra maculata, salaman- 
der, 

. Triton teeniatum, brook salaman- 
der, 

. Draco dandini, flying dragon, 
Scincus officinalis, scink, 

. Basiliscus mitratus, basilisk, 

. Iguana tuberculata, guanss 

. Lacerta viridis, lizard, 

PLATE 90. 

Bufo viridis, green toad, 
Engystoma ovale, S. Amer. toad, 
Dactelythra capensis, Cape toad, 
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. 4, Pipa americana, Guiaiia toad, 464 
5. Rana esculenta, frog, . 462 — 
6. Hyla viridis, tree or green frog, 463 
ih Achrochordus “javanica, Java 

snake 472 
8. Platurus laticaudis, India water 

snake, © . 471 
9. Elaps corallinus, coral snake, . AT4 

10. Typhline cuvierii, blind scink, . 477 
11. Chelonia mydas, green turtle, 493 
12. Cistudo europxa, land tortoise, . 492 
13. Testudo eee nate India _tor- 

toise, < . 491 

PLATE 91. ( 

1, Podiceps cristatus, crested grebe, 591 
2. Podiceps minor, little grebe, ~~.’ 691 
8. Colymbus glacialis, loon, < Obi. 
4. Sterna nigra, sooty ‘ern, . 593 
5. Larus eburneus, ivory gull, ae 593 
6. Pelecanus crispus, hairy pelican, © 594 
4. Cygnus olor, mute swan, . 589 
8. Cygnus ferus, hooper swan, 589 
9. Oidemia americana, 4, scoter, 590 

10. Anas crecca, teal, ° ae 6800 
11. Procellaria capensis, Cape pigeon, — 598 
12. Diomedia exulans, white alba- 

tross, 5 592 
13. Aptenodytes patagonica,Patage- ‘ 

nian penguin, ~~ 692 
14. Fratercula arctica, puffin, -. 2 591 
15. Alca torda, razor-billed alk, {2 aol. 

-PLATE 92. . 

1. Carbo cormoranus, cormorant, . 595 
2. ee cristatus, crested pen- 

gul 592 
3. Tatty peter aquilus, frigate peli 

can, . 595 
4. Pheton zethereus, tropic bird, . 593 
5. Plotus anhinga, snake bird, 594 
6. Sula bassana, booby, - — 595 
4, Anser segetum, bean goose, 588 
8, Anas boschas, mallard, . 590 
9. Anas galericulata, mandarin 

duck, : 590 
10. Merges cucullatus, hooded mer ;, 

ganser, ~~ 691 
11. Larus argentatus, herring cull, 593 
12. Sterna hirundo, sea swallow, 593 
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1. Charadius auratus, plover, . 582 
2. Vanellus cristatus, lapwing, 582 
3. Grus cinerea, crane, . 583 
4, Platalea leucorrhodia, roseate . 

spoon-bill, . iw , 5B4 
5. Ardea purpurea, purple heron,. . 584 
6. Egretta candidissima, ue 

heron, 584 
7. Ciconia alba, white atanrles i 584 
8. Gallinago major, snipe, 586 
9. Limosa “rufa, rufous godwit, 585 

10. Recurvirostra avocetta, avocet, 585 
11. Phenicopterus — ruber, scarlet’ 

flamingo, - 588 
12. Ardea ralloides, pigmy heron, . 584 

PLATE 94. “Foe 

Fig. 1. Struthio camelus, ostrich, -. . 581 



. Botaurus stellaris, bittern, 

PLATE 94—( Continued ). 

. Otis tarda, great bustard, 

. Otis tetrax, smaller bustard, 
. Balearica pavonina, crowned 

crane, 

This alba, white ibis, ; 
N umienius arcuatus, ‘curlew, d 
Totanus calidris, sandpiper, . 

. Parra indica, Indian jacana, . 

. Fulica americana, coot, 

. Porphyrio hyacinthinus, hyacinth 
gallinule, 

. Heliornis surinamensis, sun China: 

. Totanus ochropus, ereen sent 
piper, . 

PLATE 99. 

. Casuarius galeatus, cassowary, 

. Palamedea~ cornuta, horned 
screamer, 

. Ibis cristatus, crested ibis, ; 
Tringa rufescens, rufous sand- 

piper, 
. Glareola torquata, pr atincole, 
Himantopus albicollis, stilt, 

. Cinclus interpras, turnstone, 

. Rallus aquaticus, dusky rail, 
9. Rallus crex, corn crake, 

10—11. Gallus domesticus, common 

—_ i=) 

<2 CO 1 D> 

$0 TH IP go bo . Tragopan 

. Palzornis 

. Paleornis 

fowl, 

. Meleagris gallopavo, tur key, 

. Numida meleagris, guinea fowl, 

. Pterocles alchata, desert grouse, . 
. Turnix dactylisonans, quail, . 

PLATE 96. 

. Tetrao urogallus, cock of the 
woods, . 

. Tetrao tetrix, moor cock, 
Perdix cinerea, grey partridge, 

. Perdix rubra, red partridge, 
Pavo cristatus, peacock, 
Phasianus colchicus, pheasant, 

. Phasianus pictus, golden pheasant, 
Argus giganteus, argus pheasant, 

hastingsii, = golden 
breasted horned pheasant, . 

. Crax rubra, red curassow, 

. Lophortyx californicus, California 
partridge, 

. Columba livia, rock pigeon, . : 
. Columba cenas, blue-backed dove, 
. Goura cruenta, ground pigeon, 
. Columba turtur, turtle dove, 

PLATE 917, 

. Cacatua sulphurea, oes 
cockatoo, 

. Psittacus erythacus, grey African 
parrot, 

malaccensis, 
parrot, 

alexandri, 

Moteen 

‘redheaded 
parrot, 

. Psittacus melanocephalus, black- 
headed parrot, 

. Trogon curucuil, curucui, 
Trogon viridis, green curucui, 

- Bucco macrorhyrchus, puff- bird, 
. Monasa tranquilla, S. American 

puff-bird, 

9a. Trochilus 

. Gecinus 

. Nucifraga 

PLATE 9'7—( Continued ). 

. Capito viridiauranthius, green and 
orange barbet, 

. Pogonias — sulcirostris, grooved- 
bill barbet, . 3 ' ; 

. Pteroglossus aracari, long-tailed 
aracaril, 

5 Ramphastus tucanus, largebilled 
toucan, 
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. Platycercus viridis, green parrot, 
. Ara ararauna, blue and aad 

maccaw, 

. Ara militaris, military, maccaw, 
. Lorius domicellus, lory, 
. Picus villosus, hairy woodpecker, 
. Picus cayennensis, Cayenne wood- 

pecker, 
viridis, green wood- 

pecker, 
. Picus major, large woodpecker, 
. Yunx torquilla, wry neck, 
. Pica caudata, magpie, . : 
. Corvus monedula, Lae : 
. Corvus corax, raven, 
. Corvus cornix, hooded crow, 

PLATE 99, 
8. Garrulus glandarius, jay, . 

caryocatactus, nut- 
cracker, 

. See Fig. 1. ° 

. Paradisea minor, bird of paradise, 
. Paradisea regia, king ee gs 

bird, 
. Paradisea ’ superba, superb para- 

dise bird, 
. Paradisea sexsetacea, six shatted 

paradise bird, : 
Trochilus moschitus, ruby topaz 

humming bird, 
ornatus, magnificent 

humming bird, 
96. Trochilus colubris, humming bird, 

. Coccothraustes 

Trochilus delalandii, Dae re 
lande’s humming bird, 

Trochilus minimus, smallest 
humming bird, 

Trochilus cristatus, crested ‘hum- 
ming bird, . ' 

Trochilus. macrourus, swallow 
tailed humming bird, . 

Buphaga africana, beefeater, 
Sturnella ludoviciana, American 

lark, ; 
Icterus baltimore, 

oriole, . 

PLATE 100. 

; Palnrnore 

. Sturnus vulgaris, starling, : 

. Loxia pityopsittacus, parrot cross- 
ill, : ! 

vulgaris; haw- 

finch, 
4ab. Fringilla canaria, canary bird, 
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1 Nea . Merula saxatilia 

Fringilla nannies red poll, 
Fringilla domestica, house- 5 9c) 

row, 
. Sylvia hippolais, willow wren, 
. Oriolus galbula, oriole, 
Merula vulgaris, blackbird, . 

rock thrush, 
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PLATE 100—( Continued). 

. Pastor roseus, rose colored star- 
ling, 

. Merula viscivorus, amincel thrush, 

. Merula iliaca, redwing, 
. Merula musica, song thrush, 

PLATE 101. 

. Trochilus  granatinus, garnet 
humming bird, 

. Pyrrhula europea, bullfinch, 

. Spermophila crassirostris, thick- 
billed finch, 

. Coccothraustes chloris, green 
* finch, 

. Fringilla senegala, Senegal finch, 

. Fringilla amaduva, amaduvat, 
_ Vidua regia, king widow pirds. 
. Vidua er ythr orhynchus, red-billed 

widow bird, 
. Carduelis spinus, siskin, 
. Carduelis elegans, goldtinch, 
. Calliste tatao, seven-colored tana- 

ger, 

: Be ingilla ‘ccelebs, chaffinch, 
: Hmberiza hortulana, ortolan, 
. Emberiza schceniculus, reed bun- 

LINE, ie - . : : 
. Emberiza citrinella, yellow- 

hammer, 
. Rupicola aurantia, poole of ie 

rock, .! 
: Muscicapa grisola, grey fly- 

catcher, : , z 
. Muscicapa —_albicollis, — white- 

necked flycatcher, 
. Muscicapa regia, king of the fly- 

catchers, 
Ampelis veo. saeriet eed 

chatterer, 
. Ampelis cortinga, banded chat- 

terer, : 3 

PLATE 102. 

. Trochilus albicollis, white-necked 
humming bir d, 

. Certhia familiaris, brown er ceper, 
Parus cristatus, crested tit, 
Parus major, titmouse, 
Alauda calandria, frig eae 

. Alauda cristata, ester lark, 
Alauda arvensis, skylark, 

. Acanthiza campestris, hedge war- 
bler, 

. Czreba cyanea, blue creeper, 
11. Pheenicura, redstarts, 

. Pheenicura suecica, blue Aare 
Swedish r bastante: 

. Erythaca rubecula, robin, 

. Menura superba, lyre bird, 

. Dicrurus forficatus, fork- railed 

drongo, 
. Cracticus varius, black and 

white shrike, 
. Vauga curvirostris, hooked-bill 

shrike, ‘ ¢ 4 
. Laniarius  barbarus, Barbary 

shrike, . , ! ; 
Laniarius collurio, red-backed 

shrike, 
Laniarius exubitee nateher baal 
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| Fig. 1. Buceros erythrorhynchus, red- 
billed hornbill, : 

“ 2. Buceros rhinoceros, rhinoceros 
hornbill, —. 

“« 3. Haleyon atricapilla, black capped 
kingfisher, 

« 4, Ceryle javanicus, Java kingfisher, 
5 . Alcido ispida, commom  king- 

fisher, . 
« 6. Caprimulgus europeus, “goat- 

sucker, ; i 
7. Hirundo rustica, swallow, 

“ 8. Cypselus melba, black martin, 
9. Tyrannus severus, Cayenne es 

catcher, : 
“ 10. Milvulus forficatus, South Amer. 

flycatcher, 
“11. Parus ater, pine tit, 
“ 12, Regulus  auricapilius, golden 

crested wren, 
“ 18. Philomela luscinia, nightingale, 
“ 14. Curruca hortensis, garden war- 

bler, : é 3 : 
“ 15. Curruca  atricapilla, blackeap 

warbler, : , ; 
“ 16. Pheenicura ruticilla, | common 

redstart, 
“ 17. Motacilla boarula, er ey wagtail, . 
“ 18. Saxicola cenanthe, wheatear, 

PLATE 104. 

Fig. 1. Strix» flammea, European barn 
owl, 5 

2. Otus brachyotus, short-eared owl, 
« 3. Otus — wilsonianus, long-eared 

CON yao 
. Bubo maximus, grand duke, 
. Falco _ peregrinus, wandering 

falcon, . ‘ 
on 

6. Falco cesalon, merlin, 

« 7, Milvus regalis, kite, : 
8. Buteo vulgaris, common buzzard, 

“ @. Gyps fulvus, griffin vulture, 
“ 10. Sarcoramphus papa, king vulture, 
“ 11. Sarcoramphus gryphus, condor, 

PLATE 105. 

S¢ . Aquila chrysaétos, golden eagle, 
. Archibuteo niger, black buzzard, 
; Pandion ossifrag us, osprey, 
Haliaétus albicilla, sea eagle, 
Astur palumbarius, goshawk, 

. Accipiter nisus, sparrow hawk, 

. Falco subutes, hobby, 

. Faleo alaudarius, kestril, COTS Or B® OD PD be 
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GLOSSARY. 

Aleuten In., Aleutian Islands. 
Amazonenstrom, Amazon River. 

Arabien, Arabia. 
| Arabisches M., Arabian Sea. 
| Aszen, Asia. 
| Atlantischer Ovean, Atlantic Ocean. 
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GLossary—( Continued). 
Behringsstrasse, Behring’s Straits. 
Bafins Meer, Baffin’s Bay. 
Californien, California. 
Canarische In., Canary Islands. 
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Cap der guten Hoffnung, Cape of Good Hope. 
Capstadt, Capetown. 
Cap Verds In., Cape Verde Islands. 
Caspisches Meer, Caspian Sea. 
Donau, Danube. 
Felsen Geb., Rocky Mountains. 
Pensierséhwilton, Domestic swallows. 
Feuerland, Terra del Fuego. 
Freundschafts In, Friendly Islands. 
Gesellschafts In., Society Islands. 
Gr. Baren See, Great Bear Lake. 
Grénland, Greenland. 
Grossbritannien, Great Britain. 
Grosser Ocean, Pacitic. 
Héringe, Herrings. 
Hudsons Meer, Hudson's Bay. 
I. Melville, Melville Island. 
Indisches Meer, Indian Ocean. 
Lissabon, Lisbon. 
Makrelen, Mackerel. 
Meerb. v. Bengalen, Bay of Bengal. 
Meerb. v. Mexico, Bay of Mexico 
Mongolei, Mongolia. 
Neuseeland, New Zealand. 
Neu Sibirien, New Siberia. 
Nord Amerika, North America. 
Nordliches Hismeer, Arctic Sea. 
Patagonien, Patagonia. 

Raben u. Kraken, Ravens and crows. 
Rauchschwalben, Barn swallows. 
Russisch Amerika, Russian America. 
Schiffer In., Navigators’ Islands. 
Schleiereulen, Barn owls. 
Schwarzes Meer, Black Sea. 
Sibirien, Siberia. 
Sklavensce, Slave Lake. 
Staare u. Amseln, Starlings and blackbirds. 
Sid Amerika, South America. 
Uferschwalben, Bank swallows. 
Vereinigte Staaten, United States. 
Versammlungs- u. Abzugspunkt, Place of meet- 
ing and departure. 

Wachteln, Quails. 
Warschau, Warsaw. 
West Indien, West Indies. 
Wien, Vienna. 
Wiste Sahara, Desert of Sahara. 
Zeichenerklarung, Explanation of the marks. 

PLATE 106. 

Fig. 1. Balena mysticetus, 
whale, 

“ 2,38. Physeter macrocephalus, sperm 
whale, 

“ 4, Delphinus delphis, dolphin, 

PLATE 107. 

Fig. 1, 2. Cervus elaphus, stag, 
« 3. Cervus dama, fallow deer . 
“« 4, Cervus capreolus, roebuck, 
“« 5. Lepus timidus, hare, 
“ 6. Lepus cuniculus, rabbit, 
« 1, 8. Bos taurus, common ox, . 
“9. Ovis aries, sheep, 
“ 10. Capra hircus, goat, 

~ © 11. Sciurus vulgaris, squirrel, 
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PLATE 108. 

. Camelus bactrianus, two-humped 
camel, ‘ 

2. Camelus dromedarius, dromedary, 
8. Camelopardalis girafa, giraffe, 
4. Moschus moschiferus; musk, . 
5. Antilope doreas, gazelle, 
6. Antilope redunca, 

Senegal, 
antilope of 

PLATE 109. 

. Bison americanus, buffalo, . 

. Bos bubalus, Indian buffalo, 
. Rupicapra tragus, chamois, 
. Antilope scripta, Cape-elk, 
. Auchenia alpaca, paco, 
. Auchenia lama, lama, 
. Auchenia vicunna, vicunna, 
, 9. Tarandus furcifer, reindeer, 

10. Cervus alces, eland, 
11. Siberian horse, 
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PLATE 110. 

. Equus zebra, zebra, 
Equus asinus, ass, 

. Equus mulus, mule, 

. Equus caballus, horse, . 
Norman team horse, 

. Arabian mare and colt, 

. Arabian stallion, 

PLATE 111. 

. Tapir indicus, tapir, 
Hyrax syriacus; daman, 

. Dicotyle labiatus, peccary, . 

. Porcus babyrussa, Asiatic hog, 
Sus domesticus; domestic hog, 

. Sus scropha, wild hog, 

. Phacocherus — ethiopicus, 
MOG Ns 

. Hippopotamus amphibius, hippo- 
potamus, . 

. Elephas indicus, Indian elephant, 
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PEATE 12% 

1. Ornithorhynchus anatinus, duck- 
billed platypus, . : 

2. Echidna aculeata, porcupine ant- 
eater, . 

3. Manis pentadactyla, pangolin, 
4. Myrmecophaga didactyla, two 

toed ant-eater, : 
5. Myrmecophaga jubata, great ant- 

eater, : 
6. Chlamydophorus truncatus, Chili 

armadillo, ‘ 
7. Dasypus sexcinctus, six- girdled 

armadillo, 
8. Dasypus novemeinctus, “nine- 

girdled armadillo, : 
9. Bradypus didactylus, sloth, 

10, Bradypus tridactylus, ai, 
1lab. Halmaturus laniger, rufous 

kangaroo, . 
12a. Halmaturus dorsalis ashy kan- 

garoo, . 
. Didelphys murina, a, Brazilian opos- 

sum, . 
14. Didelphys virginiana, » Virginia 

opossum, : 
15. Nasua rufa, brown coati, p 
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PLATE 113. 

Chinchilla lanigera, chinchilla, 
2a. Cavia cobaya, Guinea pig, 
2b. Lagomys alpinus, pika, 
3a. Cercolabes villosus, Brazil | por- 

cupine, 

36. See 16 (mistake of the engra- 

te 
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i. 
2. 
3. 

ver's). 
. Hystrix cristatus, European por- 

cupine, 
. Halamys caffer, Cape jerboa, 
. Mus sylvaticus, field mouse, 
. Mus rattus, black rat, 
. Mus musculus, common mouse, 
. Cricetus vulgaris, hamster, 
. Myoxus glis, dormouse, 
. Arctomys alpinus, marmot, 
13. Pteromys volucella, flying 

squir rel, 

. Sciurus carolinensis, grey squirrel, 

. Sciurus maximus, Malabar squir- 
rel, 

. Lutra vulgaris, Eur opean otter, 

. Talpa europea, European mole, 

. Erinaceus europzus, European 
hedgehog, 

PLATE 114, 

. Castor fiber americanus, beaver, 
. Phoca vitulina, seal, 
. Trichechus rosmarus, walrus, 

Felis domesticus, cat, . 
. Felis domesticus angorensis, Av 

gora cat, . 
Hyena striata, striped hyena, 
Canis aureus, jackal, 

. Canis lupus, wolf, : 

. Canis familiaris pastoreus, shep- 
herd’s dog, . 

. Lutra canadensis, Canada otter, 

. Ursus maritimus, white polar 
bear, 

PLATE 115. 

Felis leo, lion, 

. Felis tigris, tiger, 

. Felis leopardus, leopard, 

. Felis onca, jaguar, 

. Felis pardus, panther, 
Lynx europeus, lynx, . 

PLATE 116. 

Vulpes fulvus, red fox, 
Meles vulgaris, badger, 
Mustela martes, marten, 689 

: Rhinolophus 

PLATE 116—( Continued). 
. Mustela foina, beech marten, . 
. Mustela putorius, so ae 
. Putorius furo, ferret, 
. Putorius vulgaris, weasel, 
Putorius erminea, ermine, 

Ursus arctos, brown bear, 
. Ursus americanus, black bear, 
. Canis familiaris sibericus, Siberi- 

an dog, 
. Canis familiaris, domestic dog, 
. Canis eaniianic molossus, bull - 

fobs 

. Canis familiaris leporarius, grey- 
hound, 

. Canis familiaris normanus, ‘diase 

. Canis familiaris vertacus, badger 
dog, 

PLATE 117. 

. Galeopithecus rufus, flying lemur, 

. Plecotus timoriensis, long-eared 
bat, 

. Vespertilio noctula, common n bat, 

. Vespertilio serotinus,serotine bat, 
. Vespertilio murinus, European 

bat, : ; ; ; 
ferrum equinun, 

horse-shoe bat, 
. Megaderma lyra, broadwinged 

bat, 

; Vampyrus spectrum, vampire, 
. Pteropus vulgaris, roussette, 
. Otolicnus senegalensis, galago, 
. Lemur pusillus, fox-nosed maki, 
. Lemur macao, maki, . ; 
: Cynocephalus maimon, mandrill, 
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BOTANY. 

Puates 54—73. 

Introduction. 

Borany makes us acquainted with plants, or the vegetable kingdom. 
Plants are organized productions of nature, possessing neither sensation nor 
voluntary motion. 

The vital actions of the plant have for their object, solely, the nourishment 
of the individual and the continuation of the species. In animals, on the 

other hand, life is exhibited in a more complicated manner: since we not 
only find actions occur which are directed to same special purpose, or 
produced by some inward impulse, but the faculty of sensation here presents 
itself for the first time ; that is, the power of bringing home to consciousness 
by means of the senses, the impressions of the external world. Hence we 

term the animal animate, the plant tnanimate ; and for the same reason the 

functions of nutrition and reproduction possessed by both plants and animals 
are said to be expressions of the vegetable, while those of sensation and 
voluntary motion peculiar to the animal, belong to the animal life. 

The motions of the so-called sensitive plants, as the clover (Hedysarum 
gyrans), venus Fly-trap (Dionea musipula), various mimosas (Mimosa 
pudica, sensitiva, and others), are not spontaneous or innate, but . rather 
dependent on external influences, or else are the result of purely mechanical 
operations, as exemplified in the bursting of seed capsules. Even if in the 
above-mentioned movements of plants, as well as in the sleep of plants and 
similar phenomena, it be impossible to deny a certain sensibility to light, air, 
cold, heat, &c., yet we need never confound such manifestations of vitality 
with the conscious perceptions of the animal. 

Striking as is the difference between a plant and an animal, as seen in the 

higher organizations of both kingdoms, yet individual cases do occur in which 
the line of distinction is very difficult to draw; where the entire structure 
is so simple, that the same object has been referred now to one kingdom, 
and now to another. It must also be noted, that this difficulty of separation 
lies not between the highest plant and the lowest animal, but between the 
lowest of these ; the distinctions and distance widening between the two as 
we ascend in the scale of structure. 

Essentials to the Existence of Plants. 

Plants in general require for their existence: 1, a soil into which they 
may root, and from which they may derive certain materials necessary to 
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9 BOTANY. 

their growth; 2, water, through which, as a dissolving medium, all the 

substances derived from the soil are introduced into the plant; 3, atmo- 
_ Spheric air, from which the plant absorbs carbonic acid by day, fixing 

its carbon, and exhaling the oxygen ; 4, light, which facilitates the reception 
of nutriment, operates in respiration and in the coloration of the different 

parts of the plant, and in part causes the sleep of plants; 5, heat. 
co-operating with light in the last result, and in causing the inhibition of 
liquid food, and likewise influencing germination and the periodical growth 

_ of plants. Electricity has long been known as influencing the growth of 
plants, but the precise nature and extent of its action are not satisfactorily 
established, although numerous experiments have been made on the subject. 

I. ELEMENTARY ORGANS OF PLANTS. 

1. CetuuLarR Tissue. 

CELLULAR Tissue is the elementary material found in all plants, and in all 
parts of the plant. As the name indicates, it is composed of an aggregation 
of cells of different shapes. The single cell, when isolated, is spherical or 
spheroidal, the shape, however, varying considerably when aggregated. 

Some special names for differently shaped aggregated cells, are as follows ; 
1. Parenchyma, cells of dodecahedral character, and whose transverse 

section is subhexagonal. The term has been applied to cellular tissue in 
general. 2. Spherenchyma, spherical cells. 38. Merenchyma, spheroidal 
cells. 4. Ovenchyma, oval cells,—very common in herbaceous plants. 5. 
Conenchyma, conical cells, as in some hairs. 6. Colwmnar tissue, divided 

into Cylindrenchyma, where the cells are cylindrical, and Prismenchyma, 
where they are prismatic. This, when compressed, becomes Muriform, 

and when depressed, Pinenchyma. T. Prosenchyma, fusiform, or spindle- 
shaped cells, as in bark and wood. 8. Colpenchyma, smuous or waved 
cells. 9. Cladenchyma, branched cells, as in some hairs. 10. Actinenchyma, 
stellate or radiating cells. 11. Dedalenchyma, entangled, branched, and 
tabular cells. 

The size of cells varies greatly, not only in different plants, but in 
different parts of the same plant. The largest are about 5 of an inch in 
diameter ; the more usual size, however, is ;4;, sometimes ;,);;- Hach cell 
is originally isolated with a completely investing wall, which, however, in 
some rare instances, is observed to be perforated. The passage. of liquids 
in and out of the single cell is performed by endosmosis. . The anatomy of 
the cell itself and the probable mode of reproduction will be referred to 
hereafter. Although cells have each a distinct wall, so that when two come 
in contact they are separated by a double partition, yet this, on the one 
hand, may appear to be single, and on the other, may become entirely 
absorbed, so as to form a continuous cavity. There may, at times, be a 
lateral communication between contiguous series of cells. Single cells, such 
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as the spores of certain aquatic plants, may have cilix or fine hairs, by 
means of which they can execute a progressive motion through the water. 
Under such circumstances, they have often been considered and described 
as infusorial animalcula. 

Pirrep Tissue (Bothrenchyma) is a modification of cellular tissue caused 
"by the unequal deposit of the thickening matter in the wall of the cell, 
leaving thinner portions, which, when viewed by transmitted light, appear 
like pores or pits. A spiral thread or fibre is sometimes found coiled up in 
the inside of the true cell wall, which, when the latter is dissolved, uncoils 

and exhibits itself in its true character. Such cells, called spiral cells 
(Inenchyma), are frequent in the orchidaceous and cactaceous plants. This 
fibre varies from zj55 to +,4s5 of an inch in diameter, and is solid, with a 

cross-section of various shape. The coils of the spire are sometimes 
broken up and recombined in various ways, so aS to appear as rings, 
reticulations, bars, or dots, thus producing annular, reticulated, scalariform, 

or dotied cells. 
Cells are sometimes aggregated so closely together as to leave no visible 

interspaces, the tissue being then termed perfect Parenchyma. Imperfect 

Parenchyma is where the cells touch at certain points only, leaving intervals, 
which, when regular and continuous, are called intercellular passages or 

canals ; when irregular and limited, intercellular spaces or Lacuna. A 
division of cellular tissue is sometimes made into Parenchyma, where the 
cells fit together by plane faces, as in the pith and outer bark, and 
Prosenchyma, where the cells are fusiform, this being confined to the inner 
bark and wood. The mode in which the combination of cells is effected, 

varies under different circumstances; sometimes they are simply approxi- 
mated and fused together, sometimes united by an intercellular matter which, 
in sea weeds, forms a considerable part of the bulk of the plant. 

The external investment of the cell is composed of an unazotized 
primary matter, termed cellulose. This is lined by an originally mucilaginous 
matter containing nitrogen, called Protoplasm, and inside of this is the 
Cytoblastema. A weak solution of iodine applied to the young cell causes 
the protoplasm to turn brown and leave the cellulose. The tissue is further 
modified by the addition of various matters, the most important of which is 
Sclerogen or Lignine applied on the inside, the substance to which wood 
owes its hardness. This consists of 035, 124, O10, and may be dissolved 
by hot nitric acid. In all cell deposits there is a more or less tendency to a 

_ Spiral arrangement. 
Each cell will be found to contain, at one perod of its existence, a small 

body called a nucleus, this often embracing one or two minute dots called 
nucleoli. This nucleus may either lie free in the cell, or be attached by 
threads, or fastened directly to the cell wall. Some recent authorities of 

great weight, however, deny the existence of a primordial nucleus in every 
cell. | 

In addition to the carbon, oxygen, hydrogen, and nitrogen, found 
universally as the constituents of the cell, there are other materials more 
variable in their appearance and amount, as Sulphur, Phosphorus, Potash, 

2 
Vv 



4 BOTANY. 

Soda, Lime, Alumina, Magnesia, Silica, and Iron ; more rarely ‘lodine, 
Chlorine, Copper, Bromine, and Manganese. These will be subsequently. 
referred to more at length. Starch is included in the cells of all plants at 
some period of their existence, and forms one of the most important distine- 
tive characters between the animal and vegetable tissues. Crystals also, or 
Raphides of various shapes and characters are found in the interior of cells, 
either lying loose or suspended from the walls. Sometimes there will be a 
single large crystal in a cell, and again several may be inclosed together. 
They abound in certain plants, as Cacti, to such an extent, as to exceed in 

weight the other constituents of the tissue. The raphides are all formed by 
the action of organic acids, as phosphoric, oxalic, &c. | 

Jelly is another occasional element of cells. This is hard and horny 
when dry, slowly soluble in water, and unacted on by iodine. It sometimes ~ 
fills particular cells, as in the stems of some Cacti. It is to this substance 
that carrageen moss and other plants owe their gelatinous properties. 
Chlorophylle, the green coloring matter of plants, and Chromule, the 
coloring matter not green, are additional contents of cells. 

Various and quite conflicting opinions have been propounded by different 
eminent vegetable physiologists as to the development (Cytogenesis) and 
functions of cells. Perhaps the more generally received opinion is, that in 
the blastema, or primordial matter, the nucleus, which is itself a minute cell, 

is first formed, and exerting a directing influence upon the inclosing matter, 
causes it to assume a cell-shape. With the absorption of new matter from 
the blastema the nucleoli increase in size and finally separate, each one 
forming around itself new cells, which, enlarging, burst the original cell. 
The new cells contain nucleated nuclei, by means of which the same 
operation is repeated, the increase taking place in a determinate direction. 
This constitutes the endogenous theory of cell development. The exogenous 
theory supposes an influence to be exerted by a cell on the surrounding 
matter, resulting in the addition or aggregation of new matter. This view 
does not require the existence of a nucleus. According to others, again, the 
old cell becomes separated by a constriction, or a projecting partition, into 
two cells, each of which may or may not include a nucleus. This is the 
merismatic or fissiparous theory. Many attribute to electric currents, 
produced by the various chemical actions, the influences which cause the 
different ceil phenomena. The development of cells sometimes takes place 
with extraordinary rapidity, especially in the Fungi. Thus, in Bovista 
gigantea, they have been supposed to be produced at the rate of sixty-six 
millions in a minute. 

2. VAScuLAR TISSUE. 

VascuLar Tissuz, or ANGIENCHYMA, consists of tubes whose length 
greatly exceeds their breadth. They may be formed of membrane only, 
or of membrane variously modified. Woody fibre, or ligneous tissue 
(Pleurenchyma), consists of tubes or elongated cells, of a fusiform or 
spindle-shape, with the walls greatly thickened by sclerogenous deposits. 
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These overlap each other, and are so combined as to give great strength and 
firmness to the plant. It differs from simple cellular tissue in its cylindrical 
and elongated form. The term Prosenchyma is properly applied to short 
fusiform cellular tissue. Woody tissue is found in wood, in the inner bark, 
and in the skeleton of the leaf, and may be,separated from the other portions 
of the plant by maceration. It is thus tha fax, hemp, and linen (all of them 
forms of ligneous fibre) are obtained. Cotton, on ‘the other hand, consists of 
elongated cells or hairs, which collapse on drying, and twist spirally, as seen 
under the microscope, this constituting an excellent test to distinguish the 
latter from the former. Common pleurenchyma presents no markings; in 
glandular, on the other hand, the tubes exhibit discoid depressions on the 
outside of the wall. The depressions of two contiguous tubes are generally 
opposite to each other, and thus inclose a doubly convex lenticular space. In 
some cases there is a secondary depression in the bottom of the primary, 
which, when viewed by transmitted light, appears as a light circle inside of 
a darker one. This glandular or punctated woody tissue is exhibited in all 
the Coniferze, and serves as an excellent microscopical character for fossil 
woods. 

Fisro-vascutar Tissue (Trachenchyma) consists of tapering membra- 
nous tubes, and having either a spiral fibre inclosed, or else markings of rings, 
dots, or bars, arranged in a more or less spiral form. ‘This tissue occurs 
especially in the medullary sheath, and in the veins of the leaves. True 
SpiraL Vessets (Spiroidea) exhibit themselves as elongated tubes, over- 
lapping at the conical extremities, with a spiral fibre on the inside, not on 
the outside, as has been erroneously stated. The thin outer membrane con- 
sists of pure cellulose. The point where two successive spiral vessels overlap 
is sometimes absorbed, so as to present a free communication. The internal 
fibre is generally single ; more rarely a greater number, as, from two to twenty 

are combined, so as to present a band constituting Pleiotrachee. The spiral 
generally turns from right to left. The coils may be separated or united: this 
union among each other, and to the sides of the vessel, may be so close as to 
constitute closed tracheee. 

Spursous TRacHE#, or ducts, are vessels in which the internal spiral is 

broken up and variously modified. A principal variety is the annular, where 
the broken coils are combined into rings, which may be horizontal or oblique, 
simple or branched, contiguous or remote. In reticulated vessels separate 
fibres run into each other on the walls of the tube ; when the fibre is broken 

up into short pieces which adhere to the walls, the vessel becomes dotted. In 

scalariform vessels the pieces of the fibre are shorter, and passing transversely, 
and nearly parallel across the vessel, present an appearance not unlike that of 
the rounds of a ladder. Such vessels are generally prismatic, as in Ferns, 

the angles being unmarked. 
In Vasirorm Tissue (Bothrenchyma, or Taphrenchyma), the vessels 

exhibit an appearance of pores on the surface. These vessels consist of 
cylinders, more or less elongated, in which the thickening matter is so 
deposited as to leave part of the membrane uncovered, thus causing the porous 
or pitted appearance. 
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LaticireRous Tissur, or Cinenchyma, consists of long homogeneous tubes, 
branching and anastomosing like the blood-vessels of animals. Their walls 
exhibit no markings, but vary in thickness. They contain and conduct a 
granular liquid matter called datex, which, at first transparent, subsequently 

becomes variously colored. Physjplogists differ as to the origin of these 
vessels, some supposing them to be formed by linearly arranged cells, whose 
walls are absorbed at the eXtremities, so as to form a continuous tube in which 

the latex subsequently flows ; while others, again, maintain that the current is 

first established in the intercellular spaces, and that the inclosing wall is 
formed afterwards. 

There are no elementary forms of tissue other than those already mentioned, 
the rest being simple modifications of the above. The various air vessels, 
cysts, reservoirs of secreted matter, &c., are either intercellular spaces, or 

cells filled with air or with peculiar secretions. The air cells are seen in pecu- 
liar modifications in the stems of many water plants and grasses. | 

Il. COMPOUND ORGANS OF PLANTS. 

I. Oraans or Nutrition orn VEGETATION. 

1. The General Integument. 

By the term General Integument, is meant the external cellular covering 
of the plant, composed, in most cases, of two layers, the cuticle and 
epidermis. 

The Superficial Pellicle, or Cuticle, is a very thin continuous membrane 
spread over the epidermis, and investing all parts except the stomata, down 
whose cavity, however, it sometimes dips, forming a very delicate lining. 
Some physiologists, with Mohl at their head, do not admit this as a separate 
membrane from the epidermis, supposing it to consist of the external coat of 
the cell thus separated from the protoplasm ; others, again, suppose it to be a 
secretion from the cell, which, forming first on the inside, transudes to the 
outer surface. The epidermis, which lies subjacent to the cuticle, is found on 
all parts of the plant exposed to air excepting the stigma. In parts habitually 
submerged it is replaced by a simple cuticle. The epidermis is composed of 
cells, generally tabular, and arranged in a greater or less number of layers, 
these cells being bounded by flexuous or straight lines, containing either a 
colorless liquid or other substances, as resinous matter, wax, silica, carbonate 

of lime, &c. The stomata are openings between some of the cells of the 
epidermis, by which a communication is established between the air and the 
subjacent parts. They generally consist of two semilunar cells, surrounding 
an oval slit, as lips inclose the mouth. They open and close according to the 
greater or less amount of moisture in the atmosphere. The stomata com- 
municate with intercellular spaces, lined by the above-mentioned prolonga- 

tions of the cuticle, called ctstomata. 
6 
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Stomata occur on all portions of the plant, especially in the green parts. 
They rarely exist in the Cellulares or in pale parasites, and never in roots and 
etiolated plants. ‘The number varies greatly in different portions of the same 
plant, being, however, greatest on the under side of leaves exposed to the air, 

and yet sometimes entirely wanting on the upper surfaces. In floating leaves 
the stomata only occur on the upper surface. ‘The following table ex- 
hibits the number of stomata to the square inch on the leaves of several 
plants : 

Plants. Upper Side. | Under Side. Plants. | Upper Side. | Under Side. | 

Mistletoe . . .| 200 200 | Yueca . ./| 40,000 | 40,000 | 
Tradescantia . . 2000 2000 | Mezereon . none 4000 | 
Rheum palmatum| 1000 | 40,000 | Peony . .| none 13,000 | 
Crinum amabile .| 20,000 | 20,000 | Vine. . .| none 13,600 
Aloe . . . .| 25,000 | 20,000 | Lilac. . .| none | 160,000 | 
Clove Pink . .| 38,500 | 38,500 | Holly . .| none 63,000 | 

| 

Various processes are seen at times on the surface of the epidermis by the 
outward enlargement or projection of some cells. When these are more con- 
siderably elongated they constitute hairs ( pili or villi), and are covered by the 
cuticle as by asheath. They are either lymphatic or glandular, the latter 
distended at the base or apex, to receive certain secretions. In respect to 

position, hairs are erect or oblique, or else he flat along the surface (ad- 
pressed); when attached by their middle, they are peltate. They may be 
composed of a single cell, which is either simple, forked, or branched ; or else 
of several cells, which are either placed end to end, as in moniliform hairs, or 

united laterally into a compound cone, compound hairs, or branched. When 

several hairs proceed from a common centre, they are said to be stellate or 
radiated. ‘These, when close pressed together, so as to form a discoid ex- 
pansion, constitute a scale or scurf (lepis); the surface is then said to be 
lepidote. This character is well seen in Hippophae. A chaffy substance, 
surrounding the base of the leaves of ferns, consisting of elongated flattened 
cells, is constituted by ramenta or ramentaceous hairs: a similar substance 
in palms is called reticulum or mattula. Prickles (acwlei) are hardened 
hairs, connected solely with the epidermis. These differ from thorns, 
which are stunted branches, and are connected with the wood. WSef@e are 

bristles or stiff hairs; the surfaces on which they occur are said to be sefose 

or setaceous. 

Hairs, in regard to their form, are clavate, or club-shaped, when they 
expand gradually from the base to the apex, or are thickened at the apex ; 
when there is a distinet rounded head, they are capitate ; when they have 
slight projections on the surface, they are scabrous ; hooked or uncinate, 

when with a hook at the apex turned downwards; barbed or glochidiate, with 

two or more hooks around the apex; peltate, when attached solely in the 
middle ; ciliate, when surrounding the margin of leaves. 

Hairs are found on various parts of plants, even in the interior, and 
7 
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different names are given to surfaces, according to the degree to which 
hairs are developed, as well as according to the nature of the hairs them- 
selves. Thus, a surface is glabrous, when there are no hairs whatever ; 

pilose or hairy, when such exist; villous, when the hairs are long, weak, 

and often oblique; sericeous, when the hairs are long and adpressed, 
with a silky lustre; hispid (hirtus), when the hairs are long and stiff, but 
not adpressed ; hirsute, when they are long, but neither stiff nor adpressed, 

velvety (velutinus), when there is a dense covering of short down, like 
velvet; tomentose, when the surface is covered with crisp, rather rigid 

entangled hairs, like cotton, forming a kind of felt ; woolly, when the hairs are 

long and matted, like wool; bearded or stupose, when the hair occurs in small 
_ tufts. | 

As glandular hairs differ in nothing but form from true glands, we shall 
consider both together. A gland is a cavity in the epidermis, with variously 
shaped walls, usually inclosing a peculiar secretion. When supported on 
a stem, glands are petiolate, stipitate, or stalked ; when without this, they 
become sessile. Stalked glands, or glandular hairs, are composed either of — 
a single cell, dilated at the apex, or of several combined. ‘The gland is 
sometimes situated at the base of the hair, which is perforated to receive the 
secretion, as in the common nettle. Here the apex is closed by a solid cap, 
which breaks off at the slightest touch, leaving the poison to pass into the 
wound. 

Glands sometimes occur as secreting cells surrounding a pit or depression. 
These communicate with the surface by means of a canal. Sometimes only 
the apex of the gland comes to the surface, at others it is entirely below; in 

this latter case the gland is vesicular. Warts (verruce) are collections of 
thickened cells on the surface of plants, containing various matters. Lenticels 
are cellular projections on the surface of bark, arising from its inner por- 
tion. | 3 

The sbject of the epidermis and its appendages is to protect the plant from 
noxious influences, whether atmospheric, meteorological, or animal. Thus, in 
dry climates it is very thick, and coated with a waxy secretion, to prevent the 

loss of water. The stomata permit the escape of fluid from the interior, and 
exhibit a compensating contrivance, by which, when the plant is distended 
with liquid, they are opened to their utmost, closmg more and more with the 
loss of moisture. A communication is kept up between the air and inner bark 
by means of lenticels, which thus perform the functions of stomata. The 
young roots are produced from them under certain circumstances. Some hairs 
occurring on the stile of flowers are called collecting hairs, from the office they 
possess in taking up the pollen. In many hairs, especially in those of 
Tradescantia or spider wort, a circulation of fluids may readily be seen to take 
place, called Cyclosis. 

2. Descending Stem or Root. 

The truly compound organs of the plant are the axis and its appendages. 
8 
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the epidermis and its appendages being merely the general investment. 
The axis consists of a roof and a stem, growing generally in diametrically 
opposite directions. The axis is produced by the development of a spore, 
an embryo, or a leaf-bud, in two opposite directions. A spore is a young plant 
produced in the interior of another, without any agency of sexes, and 
having no determinate point of growth. An embryo is a young plant 
produced by the agency of sexes, and situated within a seed, having a 
determinate point or points of growth. <A Jleaf-bud is a young plant 
produced without the agency of sexes, inclosed within rudimentary leaves or 
scales, and developed on the outside of a stem. The spore and embryo 
propagate the species in the person of distinct individuals; the leaf-bud 
propagates the species in the form of an aggregation of individuals. When 
the vital action of either spore, embryo. or bud, is excited, development 
takes place upwards, downwards, and laterally or horizontally; im the first 
case causing an elongation of stem, in the second of root, in the third 
producing an increase in thickness. 

The root, or descending avis, is distinguished from the stem by the 
absence of normal buds and of stomata; in exogens there is generally no 
pith, although a medullary system is present. The objects of the root are 
twofold: to fix the plant firmly in the earth, and to absorb nutritious 
substances from the soil. Although roots are generally subterranean, they 
may sometimes be aerial. Such roots occur in epiphytes, or air plants, as 
also in species of Ficus, well shown in the Indian Banyan. In this case 
they are called adventitious, or abnormal. Green-colored aerial roots 
contain stomata. In certain parasites, as the Dodder or Cuscuta, roots are 
sometimes produced in the form of suckers, which enter the cellular tissue 
of the plant preyed upon. Roots exposed for a long time to the air, 
sometimes lose their fibrils and develope abnormal buds. 

The form of roots varies exceedingly with the manner in which the axis 
descends and branches. When this central axis goes deep into the ground, 
tapering towards the apex, and without dividing, a tap root is produced. 
When this tap root becomes somewhat shortened, and at the same time 
succulent, it constitutes the conical root, as in the carrot; when there is a 

slight rounding at both extremities, instead of a straight outline, the root is 
fusiform, as in the radish; when the axis is much shortened in proportion 
to the thickest diameter, we have the napiform root of the turnip; if the 
root end abruptly, as if bitten off, it is called premorse ; it may also be 
twisted. 

When the descending axis is very short, and at once divides into a 
number of nearly equal thin fibrils, the root is fibrows, as im many grasses ; 

when these fibrils are short and succulent, the root is fasciculated ; when 

the fasciculi are uniform and arranged like coral, the root is coralline ; 
when some of the fibrils are developed in the form of starchy tubercles, the 
root is tubercular ; it 1s nodulose when the fibrils enlarge in certain parts 

only ; moniliform when the enlargement is at regular intervals, and of 
nearly equal size, like a string of beads. The root may also be annalated, 
when divided by constrictions into partial rings; placentiform, when 
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expanded like a cake ; ¢esticulate, when there are two large tuberoid roots 
of nearly equal size. 

3. Ascending Axis, or the Stem. 

The stem is the part of the plant usually exposed above the ground, and 
bearing the leaves and flowers; it is produced by the successive development 
of leaf buds in a longitudinal and lateral direction. The stem bears different 
names, according to the character of the plant. Thus, in ordinary herbaceous 
plants, it is called caulis ; in the case of trees, truncus ; in shrubs, caudex ; - 

in grasses, culm ; in palms and ferns, stipe. When a distinct stem is present, 
the plant is called caulescent, when it is absent, acaulescent. True stems are 

sometimes absent in certain plants, which consist merely of expansions of 
cellular tissue, in the form of aggregations of cells. Such are called Thal- 
logens, or Thallophytes, and are represented by Chara, Conferva, and Alga. 

Stems, although more generally firm and erect, are sometimes weak, and 

either lie prostrate (procumbent stems), or climb like the ivy by means of 
suckers (scandent), or twist round other plants (volubile). The direction of 
the twist may be either from right to left, as mm Convolvulus, or from 

left to right, as in the Honeysuckle. Some plants exhibit both directions 
alternately. The twining plants have generally herbaceous stems; some, 
however, are woody, as the Clematis, Vine, Honeysuckle, &c., whose 

stems are called Sarmenta. Woody climbers are very common in 
tropical climates, where they are called Lianas. In some cases, the lateral 
extension exceeds the longitudinal, as in Testudinaria and some Cacti. 

There are certain points along the stems, at which leaf buds and branches 
appear; these are called nodes, and generally occur symmetrically. The 
spaces between the nodes are called internodes. A branch is but the 
development of a leaf bud from one of the nodes. WSpines are abortive 
branches, and, in many cases, by change of culture, may be developed into 
leaf or fruit bearing branches. 

Wlien the stem is woody and continues to increase indefinitely, we have 
either trees or shrubs ; trees when there is but one stem, shrubs when there 

are several stems, mostly of equal size, springing up together from the ground. 
A division of the shrub is sometimes made into the true shrub ( fruter), where 

there is a short stem; wnder shrub (suffruter), where this 1s hardly evident ; 
and low shrub (dumus), where the whole plant is low and spreading, the 
branches springing up together as a multitude of stems at or near the 
ground. The equivalent terms are arborescent, fruticose, suffruticose, and 
dumose. 

The transverse section of the stem, though generally circular, may be 
oval or even bounded by straight lines and angles. The various terms 
applied are, ferets ; half-terete ; compressed ; plano-compressed ; two-edged ; 
acute-angled ; obiuse-angled ; triangular ; quadrangular ; quinquangu- 
lar ; octangular ; multangular ; triquetrous, &c., whose significance is suffi- 

ciently evident, with the exception, perhaps, of the last, which refers to a stem 
with three concave faces. 

10 
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The stem does not always stand in the air (aerial); it is sometimes below 
ground (subterranean). ‘The latter are sometimes called roots; true roots, 
however, differ from these, in never possessing scales (rudimentary leaves) 
or nodes, from which may be developed eyes (rudimentary buds). The 
crown of the root is a shortened stem, often partly subterranean, and remain- 
ing in some plants after the upper portions have withered. This it is which 
constitutes the persistent portion of the ascending axes of the perennial 
plant. Here the internodes are very short, and the nodes crowd so closely 
together that there appears to be no stem. A rhizome or root-siock is a 
stem running along the surface of the ground, partially covered with soil, 
and sending out leaf buds from the upper side, and roots from the lower. 
This is seen in ferns, iris, &c. <A pserdo-bulb is an enlarged bulbose aerial 
stem, and is succulent, sometimes with numerous spiral cells and vessels, and 
a thick epidermis. A soboles is a creeping subterranean stem, sending 
roots from one part, and leaf buds from another. <A tuber is produced by a 
swelling of the internodes, caused generally by a deposit of starchy matter, 
as in the potatoe. The eyes of the potatoe are the leaf buds on the 
abbreviated and highly expanded stem. <A corm is a solid underground 
stem, which, of a roundish form, neither creeps nor roots, and is invested 

by series of imbricated scales, as in the tulip. It developes a second corm to 
one side, which feeds on the first and destroys it, itself to be devoured in turn 

by a successor. 
Stems, with respect to their structure, are either exogenous, endogenous, 

or acrogenous. Erogenous stems (erogens) are those which increase inde- 
finitely by layers applied to the outside. Stems are endogenous (endogens) 
when the bundles of vascular tissue are produced in definite fasciculi, and 
converged towards the interior, all additions being made in the interior. In 
the acrogenous stem (acrogens) the vascular bundles are all developed simul- 
taneously, and not in succession, the elongation of the stem depending on the 
union of the basis of the leaves,or the petioles, and the extension of the 
growing point or summit. In addition to the above, we have thallogenous 
plants (thallogens) where there is simple elongation or dilatation, without leaf 
buds or leaves, and dictyogens, where the stem has the structure of endogens, 
and the roots nearly that of exogens, as in Smilax. We shall now refer to these 
more particularly; premising, however, that there are modifications of the 
embryo which run parallel to those of the stem, the exogen having a germ with 
two seed lobes or cotyledons (hence dicotyledonous) ; the endogen, one with 
but a single cotyledon (monocotyledonous); and no lobe whatever in the acro- 
gen (acotyledonous). 

In the exogenous or dicotyledonous stem, we have the type of most trees 
of temperate climates, embracing both a cellular and vascular system. The 
cellular system includes the outer bark, the medullary rays, and the pith; the 

vascular the inner bark, the woody layers, and the medullary sheath. In 
the earlier stages of growth the young exogen is almost entirely cellular ; 

after a time, however, we perceive wedge-shaped bundles, edges of which 
point towards a common centre, arranged around a central cellular mass 

called pith, which is connected with the outer bark by means of cellular 
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processes called medullary rays. At first the pith is large, and occupies a 
large proportion of the plant; the medullary rays, also, are of considerable 
thickness ; subsequently, by the increase of the old wedges and the 
development of new ones between them, the medullary rays become more 
restricted. Such is the structure of a young shoot during the first year. 
At the end of the second year, the shoot is found to have increased in 
diameter by the formation of a zone of vessels consisting of porous and 
woody tissue, and a zone of fibrous bark, the medullary rays bemg continued 
from within outwards, the number of such zones increasing year after 
year. 

Taking up the components of stem in proper succession, we begin with 
a more particular examination of the pith. This, the central portion, 
consists of cellular tissue, the cells, often hexagonal, diminishing towards 
the circumference. Pith is at first of a greenish color, and full of fluid; | 
subsequently this disappears. leaving a light colored, spongy, dry mass. 
Sometimes, in drying, it separates into regular cavities, as in the Walnut 
and Jessamine; in this case it is said to be discoid or disciform. More 
frequently the cavities, when they exist at all, are of irregular shape. 
Occasionally there are vessels in the pith; sometimes, also, regular deposits. 
The elder exhibits an abundant pith; rice paper consists of sections of pith, 

the exact origin of which is, however, still undecided; some ascribe it to a 

species of Adschymomene. The object of the pith is to furnish nourishment 
to the young buds, for which purpose it is often filled with dextrine or 
starch, convertible into sugar by the process of vegetation. When the woody 
circle of the first year is complete, the pith remains stationary as to size ever 
afterwards. 

The medullary sheath consists of fibro-vascular or spiral vessels imme- 
diately including the pith, projections of which pass through this sheath into 
the medullary rays. A few woody fibres are usually intermingled with the 
spiral vessels. ‘This sheath is in direct gommunication with the leaf buds 
and the veins of the leaves, and carries up oxygen liberated by the decompo- 
sition of carbonic acid or of water, conducting it into the leaves. 

Woody Layers. During the first year, the vascular cylinder consists of 
an internal layer of spiral vessels forming the medullary sheath, and 
external bundles of porous and ligneous vessels. Subsequently, the layer of 
spiral vessels is not repeated, but concentric zones of porous vessels and of 
pleurenchyma are formed, constituting, in the tree, the woody circles. 
Exogenous plants are sometimes termed cyclogens, from their exhibiting 

these concentric circles. A transverse section of a branch or trunk of a 
tree usually shows these concentric circles very clearly, each one of which 
is generally supposed to represent the growth of a year. The circle of large 
pores usually seen to separate contiguous layers, is composed of the mouths 
of porous vessels. The distinctness, as well as the size of these circles, varies 
in different plants, and even in different parts of the same section. Neither 
is the number of rings in a cross-section to be taken as an indication of the 
true age of a tree, since there is good reason for supposing that two and 

even more rings may be formed in a single year, while one ring may occupy 
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two years in its formation. The rule is liable to fewer exceptions in the 
trees of temperate climates, where there are well defined periods of heat and 
cold alternating once in the year. Not only the size but the texture of the 
woody layers varies in different parts of the same cross-section. The vessels, 
at first open and admitting a ready passage to the juices of the plant, ulti- 
mately become thickened and possibly entirely filled by the deposit of hard 
matter. It is this which constitutes the distinction between duramen or 
heart-wood, and alburnum or sap-wood, the latter being exterior to the 
former, lighter colored, and less compact. In some trees, as Tilia, the chestnut, 
and others, no such distinction is readily evident. The thicker the tree the 
greater is the proportion of heart-wood in the cross section. It is the heart- 
wood that constitutes the most useful portion of timber, owing to its greater 
strength and less tendency to decay. 

The cambium is a layer of semifluid matter which marks the separation 
between the wood and the bark. ‘This is an organizable mucilage, and from 
it new elementary organs are formed, whether these consist of vascular or of 
cellular tissue. 

The bark (cortex) lies external to the wood, and like it, consists of several 

layers. At first it is cellular, hike pith; subsequently it becomes more or 
less altered by secondary deposits. While composed of a cellular and vascular 
system, like the wood, the position and relative proportion of the elements 
vary in the two. In the bark the cellular system is external and much 
developed; in the wood it is internal and restricted. The cellular portion 
consists of an external layer of epidermis, already described, then one of 
epiphloeum, within which is the mesophloeum ; the vascular portion of the 
internal layer is called liber, endophloewm, or true bark. 

The endophloewm, or liber, is composed of pleurenchyma, mixed with 
laticiferous vessels and cellular tissue, resting on the alburnum. The tubes 
of the pleurenchyma are often thickened by deposits of secondary matter in 
concentric cylinders, thus acquiring a considerable degree of tenacity, as in 
the Lace tree, the Linden, the Paper mulberry, &c. The mesophloeum lies 
immediately outside of the liber, and consists of polyhedral cells, usually con- 

tainmg chlorophylle, sometimes raphides. The epiphloewm is the outer 
covering of the bark, the epidermis excepted, which is often absent, and 
consists of cubical or tabular cells, without chlorophylle; the elongation of 
these cells is horizontal, thus differing from the cells of mesophloeum. Usually 
of a single layer of cells, epiphloeum sometimes exhibits several, as in the 
bark of the cork tree, or the cork of commerce. 

The increase of bark takes place in a manner directly opposite to that of 
the wood. In the latter, new layers are developed on the outside of the old 
ones; in the former, on the inside of the several portions. Thus the outer 
layers of bark become distended, and if elastic, retain their continuity, as in 
the beech; if not elastic, they either become fissured and crumbled off, or 

they exfoliate in patches, as in some species of Hickory, Birch, and 
Buttonwood. An incision in the wood of a tree is deepened with increasing 
age; if in the bark, it gradually becomes shallower and shallower, finally 
disappearing. 
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The medullary rays, or plates, or the silver grain of carpenters, keep up 
a communication between the bark and the pith, these being generally 
separated by vascular layers. They consist of cellular tissue, which has 
been gradually compressed, so as to give a muriform appearance to the cells. 
The space they occupy, at first large, is diminished more and more with 
increasing age. A transverse section of a woody stem presents the 
appearance of narrow lines running from the centre to the circumference. 
A longitudinal section shows that these rays are not laminz continuous 
from one end to the other, but are broken up by the intervention of woody 
fibres. 

We have thus described the normal character of the exogenous stem. 
There are, however, certain anomalous appearances in certain plants, which 

are not readily reducible to rule. In place of the concentric arrangement 
of the vascular layers, there are sometimes only a few rows of wedge-shaped 
bundles, and additions made by the interposition of new bundles, just as in 
the young herbaceous normal stem; sometimes these vascular bundles are 

arranged in zones. Again, in some cases the separating layers are cellular, 
not fibrous; sometimes the woody layers are arranged in a very irregular 
manner. In some Bignonias the layers are divided into four wedge-shaped 
portions, probably by an introversion of the liber. In Paullinia a central 
woody mass is sometimes surrounded by others likewise cylindrical. - In some 
Malpighiacez, the outer surface, instead of being cylindrical, exhibits very 
irregular lobes and indentations. 

The stems of endogenous plants present many features different from 
those which we have found to exist in exogens, and especially in that there is 
no absolute or visible distinction into pith, medullary rays, wood, and bark. 

There is an intermixture of bundles of fibro-vascular tissue among a mass of 
cellular tissue, the whole overlaid by a zone of denser cellular and woody 
tissue, inseparable from the stem. In the young plant the centre of the stem 

is occupied entirely by cells, around which the vessels are grouped, increasing 
in number towards the circumference. The central cells are sometimes 
ruptured and absorbed, leaving a cavity; more generally, however, they are 

persistent, becoming gradually encroached upon by the increasing vascular 
system. The external layer of the endogenous plant occupying the place 
of bark, and known as false bark, is a dense layer of cellular tissue, into 

which the lower ends of the vascular fibres dip, losing their vascularity as 

soon as they reach it. 
The opinion originally entertained that the new layers of vascular fibres 

were developed inside the old ones, and pushed these out towards the cortical 
envelope, appears not to be strictly correct. as, although at first they are 
thus internal, yet, subsequently, they curve outwards to run into the 
exterior, aS already mentioned. After all, the true distinction between 

exogenous and endogenous stems consists in this: in the former, the woody 

or vascular layers increase indefinitely at their periphery; in the latter, 
they are arrested in lateral growth at a definite epoch. When it is one 
terminal bud alone of an endogen that dev elopes, the stem may be truly 
cylindrical ; when several develope, however, the stem will be conical. A 
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single terminal bud, as that just referred to, an example of which is to be 
found in the Palm, is called a phyllophor, or phyllogen. From this bud are 
developed the leaves with which the vascular bundles are connected, forming, 
as it were, their roots ; when the leaves of one bud decay another is produced 
in the centre, the bases of the leaves, as they die and fall off, leaving a scar 
on the stem. There is no way of determining the age of an endogen, a palm 
for instance, by examining a cross-section, since there are no rings of growth ; 
an approximation may, however, be found from the known length of the 

tree, elongation proceeding pretty uniformly, and at a determinate rate for 
different species. Occasionally there are several terminal buds, which 
may cause.a dichotomization or branching of the plant; in many, however, 

there is but a single one, whose decapitation is followed by the death of 
the tree. 

The third kind of stem, the acrogenous, or acotyledonous, 1s, in general 

appearance, not unlike that of most endogens, in beimg unbranched, of 

nearly uniform diameter, and bearing a tuft of leaves at the summit; the 
internal structure, however, always furnishes a ready means of distinction. 

Acrogens are rarely arborescent; a good illustration is, however, to be found 
in the Tree Fern, the stem of which is called a rachis or stipe. <A trans- 
verse section exhibits a circle of vascular tissue, composed of masses of 
various forms and size, near the circumference; the centre is either hollow 
or formed of cellular tissue. On the outside of the vascular circle there are 
cells covered by a cellular integument, representing an epidermis, often very 
compact, and formed originally of the bases of the leaves. The vascular 
bundles are all formed simultaneously, and their number depends upon that 
of the individual leaves or petioles. Although the acrogen is said to grow 
only from the top, yet, strictly speaking, there is a slight increase in diameter, 
as 1S shown im the separation of the rhomboidal leaf-scars, which originally 
were in contact. These scars, or cicatrices, are generally arranged in spiral 
series around the stem, which always carries their traces. 

In thallogens, which are simple expansions of cellular substance, some- 
times in definite directions, sometimes in all directions, there is no axis 

whatever, nothing but threads woven together or separate, or else cells, lobes, 

plates, or enlargements of various kinds. 
A few words as to the functions of the different parts of the stem must 

conclude this portion of our subject. The office of the pith, as already 
mentioned, is to convey nourishment to the young plant. By means of the 
medullary sheath a connexion is kept up between the central parts of the 
stem and the leaves, by means of spiral vessels, part of whose object may 
be the transmission of air. The medullary rays preserve a communication 
between the bark and the pith, and are directly connected with the formation 
of leaf buds and the matter of the cambium. ‘The bark protects the tender 
wood, conveys the elaborated sap downwards from the leaves, and is the 

medium in which many of the secretions are deposited. By means of the 
vascular bundles the crude sap is conveyed from the roots to the leaves. In 
woody fibre these bundles become ultimately choked up by the secondary 
deposits. 
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4. Leaves and the Appendages. 

A leaf is a symmetrical lateral expansion of the bark, and is intimately 
connected with the internal part of the internal axis. Leaves, at first. are 
mere projections of cellular tissue, closely united to each other ; subsequently 
they enlarge with the addition of vascular tissue, and finally assume a 
permanent form and position along the axis. Whenever a leaf-bud is 
formed, a leaf is also; this, if not entirely developed, is at least rudimentary. 
Two ae edinendens of the leaf have been observed aie = as the 
medium of existence is air or water. 

In aerial leaves we have a skeletal vascular tissue in the form of veins, 
ribs, or nerves, the interspaces filled up by cellular tissue in the shape of 
parenchyma, the whole invested by epidermis. ‘The vascular system is 
continuous with that of the stem; the vessels from the interior of the stem 

spread out on the surface, the more external in the former appearing on the 
inferior face of the latter. This is well illustrated by the fact, that in the 
upper part of the leaf we find spiral vessels and woody fibre, in the lower 
there are laticiferous vessels and fibres like those of liber. The vascular 
system is distributed in the form of simple or branching veins. 

The epidermis generally differs on the two sides of the leaf. Thus, it is 
on the under face that the stomata are found in largest quantity, sometimes 
exclusively ; hairs also are of much more frequent occurrence. In leaves 
floating on the surface of water the stomata are superior. The parenchyma 
of the leaf is that cellular tissue fillmg up the interspaces of the vascular 
fibre. Other names are diachyma and mesophyllum. This parenchyma 
exhibits two series of cells, different in form and arrangement. 

Submerged leaves, or those developed under water, exhibit many points 
of difference from aerial leaves. There is here no fibro-vascular system, 
but merely an aggregation of cells, which sometimes simulate veins. There 
is no true epidermis, nor are there any stomata. Sometimes there is only 
a net-work of filamentoid cells, the interspaces not filled with parenchyma. 
Such leaves are called fenestrate. 

The ordinary leaf in its fullest form consists of an expanded flat portion, 
called the blade, or laminar merithal ; of a narrower portion, called stalk, 

petiole, or petiolary merithal, which is continuous with.the midrib ; and 
sometimes of a portion at the base of the petiole, forming a sheath or vagina ; 
the latter, again, may be developed in the form of small leaves, called 

stipules. When a leaf has a distinct stalk, it is said to be petiolate ; when 
there is no stalk, it is called sessile. When sessile leaves embrace the stem 

they are said to be amplexicaul. The portion of the leaves next to the stem 
is the base, the opposite extremity is the aper. The surfaces of the leaves 
are called the pagine ; the edges or margin, the circumscription. The usual 
position of the leaf is horizontal; sometimes it is vertical, or else between the 
two positions. The upper angle, formed by the petiole with the stem, is the 
axilla ; anything arising from that part is azillary. The petiole is some- 
times articulated with the stem, leaying a scar on the latter when it falls; 
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in other cases it is continuous with the stem. When leaves fall off annually, 
or about the same time, they are called deciduous ; when they remain for sey- 

eral years, or only fall singly through the year, they are evergreen. 
By the venation or nervation of a leaf is meant the distribution of the 

fibro-vascular bundles in it. This may be traced in most cases, but 
instances occur, as in sea-weeds and other submerged plants, where true 
veins do not exist ; such are said to be veinless. There is generally a more 
or less central vein larger than the rest, called the midrib, giving off lateral 
veins (primary veins), which either end within the margin, or else go 
entirely out to the edge. Smaller veins, given off by the midribs, are called 
costal, these giving origin to veinlets. Sometimes, instead of one central 
midrib, there are several large ribs diverging from the part where the 
petiole enters the blade. These give off secondary veins, which, in turn, 
furnish tertiary, all apparently anastomosing, and giving a reticulated ap- 
pearance to the surface of the leaf. Such leaves are called reticulated, or net 
veined. Parallel veined leaves are those in which there is a central rib, 
giving off a single series of well defined veins, parallel to each other ; or else 
there are several ribs which run from base to apex, nearly parallel to the edge 
of the leaf or to each other. Leaves of this kind are of usual occurrence in 
endogenous plants. 

Leaves are either simple or compound. The simple leaf has but one ar- 
ticulation with the stem, and the incisions in the margin do not reach the mid- 

rib. The compound leaf has other articulations beyond that with the stem, 
or consists of leaflets separately attached to the petiole. All leaves at first 
are simple, and the nature of the compound character is intimately connected 
with the venation. 
A simple leaf is equal or Dati, according as the midrib bisects the blade 

symmetrically or not. Should the margin be even, without divisions, the 
leaf is entire. When the projections are more or less irregular and pointed, 
the leaf is dentate ; when arranged regularly, and like the teeth of a saw, 
we have a serrate leaf; crenate, when the serrations are rounded. Should 
the indentations of the margin extend about half-way to the midrib,-the 

leaf is cleft (fidus), the segments are fissures. A continuation of the 
division to the midrib gives us a partite leaf, with partitions for the 
segments. 

Should the divisions occur im a feather-veined leaf, this becomes pinnatifid 
when the divisions extend about to the middle, and are rather broad; 

pectinate, when they are narrow, like the teeth of a comb. Should the 
incisions extend to the midrib, the leaf becomes pinnatipartite. These 
primary divisions may again be subdivided, forming a bipinnatifid, or bi- 
pinnatipartite leaf; tripinnatifid indicates a still further subdivision. A 
pinnatifid leaf 1s eesti when the divisions are sub-triangular, with the 
extremities pointed slightly backwards, as in the Dandelion. When the apex 
consists of a large rounded lobe, and the somewhat rounded divisions be- 

come gradually less and less towards the base, the leaf is Jyrate. It is pan- 
duriform when, with a rounded apex, there is a concavity on each side, like 
that of a violin. 
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In a simple leaf, with radiating venation, we have lobes or clefts when 
the incisions extend about halfway to the base, a prefix beg added to 
indicate the number, as ¢hree-lobed or trifid, many-lobed or multifid, &c. A 

leaf is palmate when the leaf is cleft only partly, so as to resemble a palm 
with short fingers; it 1s digitate when the divisions are deeper, and five in 
number, like long fingers; it 1s dissected when there are numerous narrow 
‘livisions extending nearly up to the base. A pedate, or pedatifid leaf, is one 
in which there are me ee primary divisions with two lateral, somewhat like the 
foot and toes of a bird. 

In all the cases just considered the petiole is in the plane of the leaf. 
The petiole may, however, meet the leaf at an angle either right or acute. 
When the stalk is inserted into the middle of a tolerably entire leaf, this is 
orbicular in shape, and peltate in respect to the petiole; the term peltate 
is also applied to cases where the stalk is inserted within the continuous 
margin. 

When a leaf is very narrow, with the edges parallel, as in the Pines, it is 
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Various Forms of Leaves. 

acicular or linear (fig. 1). When the veins diverge, those in the middle 
longest, and the margin tapering gently to either end, the leaf is /anceolate 
(fig. 2). Should the ends be rounded, we may have a rounded (fig. 3), 
elliptical (fig. 4), oval (fig. 5), or oblong (fig. 6) leaf. When the veins at 
the base are longest the leaf is ovate or egg-shaped (fig. T), and obovate 
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when those at the apex are longest. Leaves also are cuneate or wedge- 
shaped (fig. 8) spathulate (fig. 9), subulate ( fig. 10) ; acwminate, or drawn 
out into a point of greater or less extent (fig. 11); mucronate, with the free 

extremity of the midrib projecting from the margin ( fig. 12). 
When the parenchyma is deficient at the apex, so as to form two rounded 

lobes, the leaf is obcordate ; when the deficiency is very slight, it is 
emarginate ; when the apex is‘ merely flattened or slightly indented, the 
leaf is retuse (fig. 13). If the apex appear as if cut off, so that the margin 
is straight or aie angled, the leaf is truncate (fig. 14). A leaf is 
cordate when the petiole enters a base having a rounded emargination 
(fig. 15), and kidney-shaped or reniform when the apex also is rounded 
(fig. 16). When the lobes are prolonged downwards and acutely, the leaf 
is sagittate (fig. 17); hastate, when they proceed at right angles. When 
the veins of leaves spread out in more than one plane, and by the develop- 
ment of parenchyma a succulent leaf is produced, we may have conical, 
ensiform or sword-lke, prismatic, acinaciform or scymeter-shaped (fig. 18), 
and dolabriform or axe-shaped leaves (fiz. 19). The margin of the leaf 
may be wavy, undulated, or crisped, when it is puckered from a superabun- 

dance of cellular tissue. There are numerous other shapes of leaves, 
although these and their binary combinations are the most important ; the 
rest will readily suggest themselves. 

Compound leaves are leaves in which the divisions pass down to the 
midrib, so as to subdivide the leaf into smaller and distinct leaves, called 

leaflets. The midrib or petiole thus appears like a branch with so many 
distinct leaves, each articulated to it. When the compound leaf dies, it is 

generally the primary petiole that falls off, carrying with it all those 
secondary to it. Leaflets, like leaves, may be either sessile or See aes on a 
distinct stem, called a petiolule. 
A feather-veined compound leaf is said to be pinnate ( fig. 20) when each 

one of the primary veins forms the midrib of a leaflet: bipinnate ( Sig. 21) 
when the secondary veins are midribs, and are articulated to the primary ; 
tripinnate or decompound when the tertiary veins stand in the same relation 
to distinct leaflets : a leaf still further divided is supr adecompound. 

When a pinnate leaf has. one pair of leaflets, it is uniyugate ; two. 

byugate ; many pairs, multijugate. When a pinnate leaf ends in a pair of 
pinnee, it is equally or abruptly pinnate (pari-pinnate) : a single terminal 

leaflet furnishes an unequally pinnate (impari-pinnate) leaf. When the 

leaflets are not directly opposite to each other, the leaf is alternately 

pinnate: it is impari-pinnate when the pinn are of unequal size. 

In leaves with radiating venation, and in which each vein forms the 

midrib of a separate leaflet, we have a fennate leaf with three leaflets : 

quaternate with four; quimate with five, &c. Should the parenchyma 

connecting three ribs of a ternate leaf subdivide, so that each of these forms 
the midrib of a new leaflet, the compound leaf is biternate ; another such 
subdivision gives a ¢reternate leaf, &c. 

The petiole, or that part of the leaf which unites the blade with the stem, 
consists of one or more bundles of vascular tissue, with a varying amount 
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of parenchyma; the manner in which the vessels enter the leaf, and their 

connexion with the stem, has already been referred to. Where the petiole 
joins the stem, there is generally a constriction, and immediately external 
to this, a swelling out, of cellular tissue. At other times the petiole is not 

thus articulated, but either is a continuation of the stem or embraces it. 

When articulated leaves drop, there is left a cicatrix or scar, which in 
many cases is permanent. The petiole varies both in length and strength. 
A compressed petiole, as in the Aspen, renders a leaf more sensitive to 
shght currents of wind. A phyllodium is a petiole compressed and 
extended vertically, so as sometimes to supply the place of a leaf. 
Sometimes the petiole of a leaf runs out into a tendril or cirrhus ; more 
frequently there is no blade whatever to such a petiole. Ge 
A stipule is a membranous expansion or other process found on each side 

of the base of a petiole. When attached to a leaflet, it 1s called a stipel. 
Plants with stipules are stipulate ; without them, exrstipulate. No definite 
shape can be assigned to the stipule, its only characteristic being the 
position above mentioned. 

Occasionally there are anomalous forms of petiole and leaf, which merit 
some special consideration. The true leaf is sometimes entirely absent, 
and its place supplied by phyllodia or by stipules. Scales frequently replace 
leaves, of which indeed they are to be considered as abortions. Several 
leaves sometimes unite together, forming a connate leaf; when the basal 
lobes of a leaf are united around the stem, it is perfoliate ; when the 

lamineze of a leaf run down and are united to the stem, it is decurrent. The 

vascular bundles and parenchyma are sometimes separated or arranged so 
as to inclose cavities, as m the tubular or fistular leaf. of the onion, as also 

in the ascidia or pitchers of such plants as Sarracenia or Nepenthes. 
Leaves occupy definite situations on the plant, and have special names in 

different positions. When they arise from the crown of the root, they are 
radical ; those on the stem are cauline ; on the branches, ramal ; on flower 
stalks, floral. The leaves first developed are seminal; those appearing 
subsequently, primordial. 

The arrangement of the leaves on the axis follows in definite order, and is 
called phyllotaris. Normally, the nodes from which the leaves spring are 
ranged in a regular spiral round the stem. The internode between several 
nodes may, however, be suppressed, so as to exhibit several nodes at the 
same height on the stem. When two leaves are thus produced, at the same 

level and on different sides of the stem, they are opposite ; when more than 
two, verticillate or whorled. The imaginary lime connecting the bases of 
one pair of opposite leaves often crosses rectangularly the corresponding 
line of the next pair; the pairs are then said to decussate. 

When a lingle leaf is produced at a node, and each node is separated 
from the next by an internode, the leaves are alternate. When, in a spiral 
series of alternate leaves, one leaf is immediately below the third above it, 
the arrangement is distichous: when it is the fourth which stands in this 
relation, tristichous. In this spiral arrangement, there are two elements, the 
number of coils or turns of the spiral before one leaf is found to come 
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immediately above another, and the number of leaves arranged along this 
interval of the spiral. The relation of the two is usually expressed by a 
fraction whose numerator indicates the number of turns, and the denomi- 

nator the number of leaves. ‘Thus, a phyllotaxis of 2 indicates that one 
leaf is immediately in a line below the 6th above it, or that there are 5 
leaves in the series and 2 turns of the spiral. The generating spiral may 
run from left to right, or from right to left, both being occasionally found in 
the branches and stem of a plant; when it is the same throughout the plant, 
the arrangement is homodromous ; when different in the branches from the 
stem, heterodromous. Sometimes the phenomena are such as to give rise to 
the supposition of two generating spirals at the same time, as in certain 
opposite and verticillate leaves. The final cause of this spiral arrangement is 
to enable all the leaves to have a nearly equal exposure to light, and thus 
prevent anything abnormal in the growth of the plant, this being in great 
measure determined by the leaves. 

The buds which are seen to form at different parts of the stem are of two 
kinds, leaf buds and flower buds, the former producing leaves, the latter 
flowers. The leaf buds consist of rudimentary leaves inclosing a growing 
vital point, which lengthens upwards or from the point of attachment. The 
flower buds consist of rudimentary leaves inclosing a fired or stationary vital 
point. 

The leaf bud, to which we shall here confine our attention, is, in external 

appearance, a collection of scales (rudimentary leaves) arranged one above 
the other in an imbricated manner. The centre or growing point which 
they inclose is cellular matter coated with a thin stratum of spiral vessels, 
the two answering to the pith and medullary sheath of exogens. By the 
growth of the leaf bud, branches are formed, such of the scales as are alive 
changing into leaves with the advancement of vegetation, and the evolution 
of the branch not slightly resembling the drawing out of the joints of a spy- 
glass. Leaf buds are formed in the axils of previously formed leaves; they 
may be terminal or lateral. The leaf buds may be made to grow on 
other plants than those from which they were originally developed, as in the 
process called budding. They may even detach themselves spontaneously 
from the axils of leaves, and germinate when planted in the ground. The 
tree may, in fact, be considered as an assemblage of leaf buds or phytons, 
which send out stems and leaves in one direction, and fibres in the other. 

In temperate climates the leaf buds are produced during autumn and 
winter, and protected from injury by the external scales (themselves 
rudimentary leaves), and occasionally by an additional downy or resinous 
investment. 

The manner in which the leaves are arranged in the bud is called their 
vernation, gemmation, or prefoliation. This is constant for the same species. 
The leaves may be either placed in simple apposition, or folded or rolled up in 
various modes. In the accompanying figures, a—g represent vertical sections ; 
h-n are horizontal. The dot represents the axis. 
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The vernation then may be reclinate (a); circinate (g); conduplicate (b) ; 
plicate or plaited (c); convolute or supervolute (d); involute (e); revolute ( f). 

With regard to the combination of leaves in a bud, they may be valvate (h); 
embricated, twisted, or spiral (i); induplicate (k, l); equitant (m); half- 
equitant or obvolute (n). 

In some plants with a shortened axis, the lateral buds produce long 
branches. Such are the runners of the strawberry. 
A leaf bud may be subterranean as well as aerial. Some plants, as 

asparagus, with a perennial subterranean stem, have this terminated by a 
bud, which, elongating, makes its appearance above the ground, and finally 
developes aerial branches, leaves, and flowers. The young shoot of this 
character is called a ¢turio. The potatoe is a thickened stem with leaf buds 
which may develope both aerial and subterranean branches: the former decay 
annually ; the latter, as ¢wbers, remain in the soil. A bulb is a subterranean 
bud. <A corm (see p. 11) is an elongated bud with the scales reduced to thin 
membranes. Bulbs and corms contain a supply of starch and other matters 
for the sustenance of the young plant. 

2. OrGans oF REPRODUCTION. 

The reproductive organs are to be found in the flower, the most important 
parts of which are the stamens and pistils. When these organs are con- 
spicuous and definite, the plant is called phanerogamous ; when they are 
concealed or unconspicuous, cryptogamous. Exogens and endogens belong to 
the former, acrogens and thallogens to the latter. The flowér, however, in all 
its parts, is to be considered only as modified leaves. 

The arrangement of the flowers in the axis is known as inflorescence or 
anthotaris. 'The anatomical distinction between the leaf and the flower 
bud has already been referred to. The flower bud, like the leaf bud, is pro- 
duced in the angle of leaves, here called bracts or floral leaves. The general 

axis along which the flowers or their buds are arranged is called the rachis ; 
the stalk supporting a flower is the peduncle ; peduncles lateral or secondary 
to this are called pedicels. A flower provided with a stalk is pedunculate or 
pedicellate ; if without one, sessile. A more philosophical distinction is 
into primary floral axis (rachis), secondary axis (peduncles), tertiary axis 
(pedicels), &ec. 
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The peduncle is variously formed, experiencing greater modifications than 
the petiole. Sometimes the axis is shortened, so as to exhibit a flattened 

form, with flowers scattered over the surface. Here it becomes a receptacle, 

phoranthium, or climanthium. Sometimes the peduncle is abortive, and 
becomes converted into a tendril; at others, it is expanded and hollowed 
out at the apex. ‘The extremity of the peduncle is the thalamas, or 
torus. 

Inflorescence is of two kinds; one where the lower flowers on the stem 
are produced first, the other where they are last to appear. In the first 
kind of inflorescence, called indefinite, or axillary, the axis continues to grow 
and to develope new leaf buds, the upper being always less advanced than 
the lower ; or, if the axis be shortened, so that the peduncles stand crowded 

together, the central flowers are less advanced than the external. The 
expansion of the flower is thus centripetal. 

The simplest form of indefinite inflorescence is, where single flowers are 
produced in the axils of the ordinary leaves. The different subdivisions and 
their relative lengths give rise to a great variety of terms. When the 
primary peduncle is elongated, and gives off nearly equal pedicels, each 
bearing a flower, we have a raceme, as in the currant, and a panicle when 

the pedicels of the raceme are themselves branched. If the central 
peduncles of a dense panicle are longest, a thyrse is produced. A corymb 
is where the lower pedicels on a peduncle are elongated, so that all the 
flowers on the different pedicels are nearly in one plane; the corymb may 

be sample or compound, the secondary axis again subdividing in the latter 
case. When the pedicels are very short or absent, so as to render the 
flowers sessile, a spike is produced: this, when producing unsexual flowers, 

as in the willow, becomes an amentum, or catkin. It may also be succulent 

or pulpy, with the flowers invested by a sheathing bract or spathe, as in 
Arum; it is then called a spadiz. A spike bearing female flowers only, and 
covered with scales, is either a sfrobilws, as in the hop, or a cone, as in the 

pine. . 
When the primary axis is depressed, instead of being elongated, other 

forms are exhibited. Should the pedicels all spring from nearly the same 
point on the axis, we have an wmbel; when numerous flowers are placed 
on a nearly flat receptacle, and either sessile or nearly so, a capitulum, 
anthodium, or calathium is formed, as in the dandelion ; when the surface is 

more convex this is called a glomerule. A receptacle may be concave, and 
inclose the flowers, as it were; such an arrangement is called a hypante- 

odium, and is seen in the fig. 
In definite inflorescence, where the flower buds are all terminal, the 

main axis is first terminated by a blossom which terminates its growth. 
This gives a solitary terminal flower, as in the Tulip. Further development 
ean take place only by the production of axillary branches, which can 

spring from the primary peduncle only when it is furnished with bracts, from 
whose axils they may arise. The order of flowering is therefore from the 
apex downwards, or descending (the reverse of the indefinite forms) ; 
centrifugal, or from the centre outwards, if the blossoms are. on a level 
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centrifugally. The simplest form is that of a single terminal flower. We 
may suppose a leaf to be developed on each side of the flower, in each of 
whose axils a new bud is produced, which, in turn, may each form the 

centre of a tertiary development, &c. Each flower may be the centre of a 
system of three or more instead of two. If we suppose the leaves above- 
mentioned to be reduced to bracts, the whole forms a single inflorescence, 
called a cyme, this being called dichotomous or trichotomous, according to 
the character of the subdivisions. Occasionally, in dichotomous divisions, 

the flowers are developed on one side only, from which results a pecatiag cur- 
vature of the cyme, which is here called helicoidal, or gyrate. 

As already remarked, the flower, except when terminal, always arises in 

the axil of a leaf, called the bract. Leaves which arise along the floral axis 
are called bracteoles, or bractlets. The true bract may be variously modified 
as to color, shape, &c. At the base of the general umbel, in umbelliferous 

plants, there is a whorl of bracts, termed the general involucre, that at the 

base of the smaller umbels being called the partial involucre or involucel. 
The cup of the acorn is produced by the union of many whorls of bracts. <A 
sheathing bract inclosing one or more flowers is called a spathe. The outer 
sterile bracts in grasses are called glumes. 

b. The Flower and its Appendages. 

The flower consists of whorled leaves placed on an axis, the internodes 
of which are not developed. ‘This shortened axis is the thalamus, or torus. 
There are usually four of such whorls: first, an outer one called the calyz ; 

next, the corolla ; then, the stamens ; and innermost of all, the pistil or 

pistils. Each of these whorls consists, normally, of several parts. The 
plant is called dichlamydeous, when the two outer whorls or the floral envel- 
opes are present ; monochlamydcous, when one only exists ; achlamydeous, 
when neither is present. In most instances the calyx and corolla, when pres- 
ent, are readily detected ; in cases of doubt as to the true character of the 
envelope, or when there is no convenient distinction between the two, the term 
perianth, or perigone, may be employed. Should but one envelope be pres- 
ent, it is always the calyx. 

The manner in which the floral envelopes are folded together is known 
as the estivation, or prefloration. This is valvate, when the elements are 
so arranged as to constitute a circle without the overlapping of the edges. 
Should the edges of the parts be turned outwards, the estivation is 
reduplicate ; if inwards, induplicate. When each part of the whorl overlaps 

the one next to it on one side, and is in turn overlapped by the part on the 

other side, the zstivation is twisted or contorted. Sometimes the elements 

of the whorls, instead of being nearly in the same plane, stand at different 
heights, causing an imbricated estivation. Should the parts envelope each 
other completely, a convolute zstivation is produced. Vevrillary estivation 
is where one part, the vexillum of a papilionaceous flower, envelopes all the 
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rest; carinary, where the carina performs a similar office. Calyx and corolla 
sometimes exhibit (different sestivation. 

The Catyx is the external envelope of the flower, and consists of whorled 
leaves, called sepals. These may either be separate, forming a polysepalous 
calyx, or united, to constitute a gamosepalous, or monosepalous calyx. The 
sepals are usually green, sometimes colored, rarely stalked; in shape, they 
are generally oval or oblong. As to direction, they are erect, reflexed, 
patulous, or divergent (spreading outwards), and connivent or arched 
inwards. <A ¢trisepalous calyx has three divisions: a pentasepalous, five, 
&e. 

In a gamosepalous calyx the degrees of adhesion between the elementary 
parts may vary from very slight to complete. The divisions may be simple 

‘teeth, or they may extend as fissures towards the base. A ¢rifid calyx is 

one in which three parts are united by about the lower half of the margins ; 
a tripartite is one where only the lower part of the edges is so united. 
The calyx may also be quadrifid, quadripartite, quinquifid, quinquepartite, 
&c. The adhesion is sometimes irregular, some parts uniting to a greater 
extent than others; in this manner may be formed a two-lipped or labiate 
calyx, which becomes ringent when the upper lip is arched. The part 
formed by the union of the sepals is called the tube ; the free upper portion, 
the limb. : 

Occasionally a flower is provided with a double calyx, the outer of which 
is called epicalyx, or calicle. The calyx, again, may degenerate, so as to 
become dry, scaly, and glumaceous; or it may be obsolete or marginate, 
existing only asa mere rim. In some families, as Dipsacee, the tube of the 
calyx adheres to the pistil, and the limb is developed in the form of hairs, 
called pappus. The pappus is either simple (pélose) or feathery (pluamose). 
When the calyx falls off before the flower expands, it is caducous ; or if the 
corolla accompany it, deciduows. Sometimes the tube of the calyx is 
united to the pistil, and enlarges with it to form part of the fruit, as in the 
apple. A persistent calyx, which increases after flowering, is called 

accrescent ; it may, again, remain withered or marcescent, or become inflated 

or vesicular. 
Corotia. The corolla is that more or less colored inner floral envelope 

between the calyx and the stamens. The free subdivisions, which are gen- 
erally disposed in one or more whorls, are called petals. A petal frequently 
exhibits two parts; a claw or unguis, a narrowed part by which attachment 

is made to the axis, and a broad expanded portion above this, called the 
lamina, or limb. When there is no claw the petal is sessile. 

Petals, in their modifications, exhibit a considerable rosemblance to ordinary 
leaves, in having the margin either entire or indented. A single petal may 
be bipartite or bifid, &c. When a petal is folded like a boat, it is cymbiform 
or navicular; cochleariform, when resembling the bowl of a spoon. When a 
petal is prolonged backwards, in the form of a spur, it is calcarate. When 

the spur is very short and rounded the petal is gibbows. 
When but a single petal is present, the rest being abortive, the flower is 

unipetalous ; two, three, four, five, &c., petals constitute a di-, tri-, tetra-, or 
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-penta-petalous corolla. A corolla, with more than one separate petal, is 
known generally as polypetalous ; it is gamopetalous or monopetalous when 
the petals are united. The adhesion extends, in greater or less degree, from 
the base to the apex. When the petals are similar and equal in size, the 
corolla is regular; otherwise, irregular. In monopetalous corolle, the 
claws or inferior parts of the petals are usually united into a tube, crowned 
by the limb, as in the calyx; the two portions are separated by the 
throat. 

In REGULAR POLYPETALOUsS corollas we vee the rosaceous, with five 

spreading petals, without claws, and arranged as in the strawberry; the 
caryophyllaceous, with five petals, with long, narrow, tapering claws, as in 

the pink; the alsinaceous, where the claws are broader, with distinct spaces 
between the petals ; cruciform, having four, often unguiculate petals, placed 
opposite to each other, as in a cross (seen in the Cruciferz). 

Among IRREGULAR POLYPETALOUS corollas the most striking is the papi- 
lionaceous, usually with five petals, one superior (or posterior) and larger than 
the rest, called the verillum ; two lateral, called ale ; and two inferior (or 
anterior), partly or entirely covered by the ale; often united into a single 
piece, called the carina, or keel. 

Req@utar GamoreTaLous Coroutuas. These are campanulate, or bell- 
shaped; infundibuliform, or funnel-shaped; hypocrateriform, or -salver- 
shaped, where there is a straight tube, surmounted by a flat spreading limb ; 
tubular, with a long cylindrical tube, apparently continuous with the limb ; 
rotate, where the tube is very short, and the limb spreading. 

IRREGULAR GAMOPETALOUS CoROLLaAs. Conspicuous among these is the 
labiate corolla, having two divisions of the hmb, in the form of labia or 
lips, the upper lip usually composed of two pieces, the lower of three, and 
separated by a hiatus. ‘The parts of the calyx follow the reverse order. 
When the upper lip of a dabiate corolla is much arched, and the lips separated 
by a distinct gap, it is called ringent. When the lower lip is pressed 
against the upper, so as to leave a mere rictus between them, the corolla is 
personate or masked; the projecting portion of the lower lip is called the 
palate. When a tubular corolla is split up, so as to form a strap-like process 
on one side, with several tooth-like projections at the apex, it becomes hgulate, 
or strap-shaped. 

What are sometimes called nectaries in flowers, are most generally mere 

modifications of the corolla or stamens. Sometimes they are constituted by 
the separation of a layer from the inner side of a petal, which may be known 
by their being opposite to the segments of the latter. This process is called 
unlining, or deduplication. 

The calyx and corolla, as just considered, constitute merely the external 
envelopes of the flower, and may be absent without vitiating the fertility of 
the plant. The essential organs of reproduction are the stamens and the 

pistil. The latter, as the female organ, includes the ovary in which the 
seeds are to be produced, while the former, supplying the functions of a 
male, furnish a seminal matter to fertilize the ovules of the pistil. The 
production of a perfect and reproducing seed requires that both be present. 
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When both organs are found in the same flower, this is hermaphrodite ; it is 
unisecual, or diclinous, if but one of the two be present. A flower bearing 
stamens alone, is staminiferous ; and pistilliferous, when only the pistil is 
present. The absence of one of the organs is due to abortion or non-develop- 
ment. When the same plant, with unisexual flowers, embraces both kinds, it 

is monacious ; if the two sets of organs are borne on different individuals, the 

species is diacious. 
The stamens which arise within the petals and in one or more whorls on the 

thalamus, constitute, when taken together, the androeciwm or male apparatus. 

Their normal position is below the whorl on the pistil; they are then hypo- 
gynous, and without adhesion to the walls of the calyx. When united to the 
petals, they are epipetalous. If attached to the sides of the calyx, they be- 
come perigynous ; and if united both with the surface of the calyx and of the 
ovary, they are epigynous. These are important terms in classification. 
Plants bear the general title of ¢halamiflore when the parts of the corolla and 
androecium are independent of each other, and all the whorls inserted directly 
upon the torus. They are calyciflore when the petals are separate, and the 
stamens inserted directly on the calyx: corolliflore when the united petals 
bear the stamens. 

The number of stamens varies from one to many hundreds, arranged in a 
variable number of whorls. When there is but one whorl, the stamens are 

usually equal in number to the sepals or petals, and are arranged opposite to 
the former, and alternate with the latter; the flower is then ésostemonous. 

When the stamens are unequal in number to the sepals or petals, the 
flower is anisostemonous. When there are twice as many stamens as 
sepals or petals, the flower is diplostemonous ; if more than this, polyste- 
monous. The number of stamens is generally an exact multiple of the 
number of floral envelopes. By an arrest of development in which the 
number of stamens is less than that of sepals or petals, the flower is 
mevostemonous. 
When the number of stamens is less than 20, they are called definite, and 

the flower is oligandrous ; over this number they are indefinite or polyan- 
drous, and are marked 00. The number of definite stamens is indicated by 
prefixing the Greek numeral to androus ; thus a flower with one stamen is 
monandrous ; with two, diandrous ; three, triandrous ; four, tetandrous ; 

five, pentandrous ; six, herandrous ; seven, heptandrous ; eight, octandrous ; 

nine, enneandrous ; ten, decandrous, &c. 

A stamen consists of two parts, one contracted and thread-like, answering 

to the petiole of the leaf, and called the filament; the other, a broader 
portion, representing the blade of the leaf, and called the anther, which 
contains a powdery matter termed pollen. The anther is the essential male 

organ. When there is no filament, the anther is sessile. The filament may 

vary much from its usual thread-like form. It sometimes puts on a petaloid 
appearance ; is occasionally swbulate or awl-shaped, and again, clavate or 
club-shaped. When the filament is bent or jointed it is geniculate. Cer- 
tain appendages are sometimes seen at the bases of filaments which are 
then said to be appendiculate or strumose. ‘The filaments occasionally 
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adhere to a greater or less extent; sometimes this takes between an entire 
whorl, so as to form a tube; the stamens are then monadelphous. They are 
diadelphous when forming two bundles, triadelphouws when united into three, 
and polyadelphous when grouped into a greater number. Filaments are 
sometimes united with the pistil to form a colwmna or column, as in Asclepias. 
The column is called gynostemium, and the flowers are said to be gynan- 
drous. 

The ANTHER corresponds to the blade of the leaf, and consists of lobes with 
cavities inclosing a fine powder called pollen, which, when mature, is dis- 

charged by an aperture. The covering of the anther is double; the outer is 
called exothecitum, the inner endothecitum. The anther usually possesses two 
lobes, corresponding to the two halves of the leaf; in each lobe there are 
generally two cavities separated by the septum. The connective divides the 
two lobes. An anther with four persistent cavities is called guadrilocular or 
tetrathecal. When, as is more generally the case, the septa are absorbed, the 
anther becomes bilocular ur dithecal. Sometimes there is but one cavity, con- 
stituting the wnilocular or monothecal anther. The form of the anther lobes 

varies much in different plants ; more usually they are oval or elliptical. The 
part of the anther to which the filament is attached is called the back, the 
opposite being the face. The division between the lobes is marked on the 

face of the anther by a groove or furrow, and on the face there is usually a 
suture, along which the pollen is discharged. When the filament appears to 
be continued along the back of the anther, this is adnate or adherent ; innate 

or erect when it ends at the base. A versatile anther is one which is not 
fixed immovably to the filament. Sometimes the connective is more or less 
horizontal, and bears a lobe of the anther at each end; it is then said to be 

distractile. The opening of anthers to discharge the pollen is their dehis- 
cence. This may be either longitudinal or transverse. In circwmscissile 
dehiscence, the entire apex of the anther comes off to permit the escape of the 
pollen. An anther is introrse when it opens on the surface next to the centre 
of the flower, and ertrorse when the contrary takes place. A stamen some- 

times degenerates and becomes sterile from the absence of a proper anther ; 
such are called staminodia, and may present various appearances, as scales, 

leaves, petals, &c. 
We have already referred to the adhesion of the filaments of the stamen 

leaving the anthers free. These in turn may be attached without involving 
any connexion between the filaments. In this case the flower is said to be 
syngenesious or synantherous. Stamens whose length does not exceed that 
of the tube of the carolla are said to be included ; they are exserted when of 

greater length. 
Although the stamens are usually of the same length, yet it often happens 

that one or more is longer than the rest. Flowers are didynamous when, of 
four stamens, two are long and two are short. When there are two pairs of 
long stamens separated by a pair of shorter, the flower is ¢etradynamous. A 

stamen is said to be declinate when it bends to one side. 
Potten, or the powdery matter discharged from the anther, consists of 

small independent cells which have been developed in the anther by the 
28 



BOTANY. 29 

fissiparous division of an original cell called the pollen utricle. The pollen 
grains fall out either singly or united in definite number: sometimes the 
entire mass is combined by viscid matter into conglomerations called pollinia. 
Such is the case in Orchidacez ; here each mass has a prolongation or stalk 
called a caudicle, which sometimes adheres to a prolongation at the base of the 
anther called rostellum, by means of a viscid matter termed retinaculum. 
The part of the column in Orchids where the stamens are situated, is some- 
times termed clinandrium. 

The mature pollen grain has an external covering called extine, and one 
internal, crtine. Within these coverings is contained a granular semifluid 
matter termed fovilla, and composed of small spherical granules sometimes 
sciaa of an inch in diameter, together with larger corpuscules which are 
said to exhibit apparently spontaneous movements. The pollen grains them- 
selves vary from ;+, to ;1, of an inch in diameter, and exhibit highly diversi- 

fied forms. This form is much altered by the application of moisture. This, 
when applied to one side, causes the intine to project outwards and form what 
is called a pollen tube. 

Cryptoeamic plants exhibit certain organs, supposed by some to represent 
stamens, and known as antheridia or pollinaria. These are closed sacs, 

developed in various parts of the plant, either at the surface or concealed in 
its tissue. The contents of antheridia consist of utricles inclosing peculiar 
bodies which have been termed phytozoa, and exhibit active movements 
at certain periods of existence, when they have been taken for infusorial 
animalcula. 

The Disk. By this term is to be understood whatever intervenes between 
the stamens and the pistil. The forms under which it is presented are those 
of hairs, scales, glands, &c., often containing saccharine matter, and forming 

a so-called nectary. The disk may be formed by the degeneration and trans- 
formation of the stamens, 

The Pistit occupies the centre of the flower, being surrounded by the 
stamens and floral envelopes. It constitutes the innermost whorl, and is the 
female organ of the plant, which, after flowering, is changed into the fruit, 

and contains the seeds. Sometimes it is called the gynecium. It consists 
essentially of two parts, the ovary or germen, and the stigma, which is either 
sessile (seated immediately upon the ovary) or elevated on a stalk called the 
style. The pistil, like the other organs, consists of one or more modified 
leaves called carpels. A pistil consisting of a single carpel is simple ; 
otherwise, compound. Each carpel has its special ovary, style (when 
present), and stigma, and is formed by a folded leaf whose upper surface is 
turned inwards towards the axis, the lower outwards; one or more buds 

called ovules being developed at the margin. The ovary then represents the 
limb or lamina of the leaf. The style is generally cylindrical in form, 
and is traversed by a narrow canal, in which there are some loose 
projecting cells forming the conducting tissue, as also elongated tubes at 
the period of fecundation. The stigma is a continuation of the cellular 
tissue in the centre of the style, and may be either terminal or lateral ; 

in the Orchidacez it is placed on a part of the column called the 
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gynizus. The individual carpels composing a pistil may be arranged like 
leaves, either in a whorl, or along a spiral. When they remain separate 
and distinct, the pistil is apocarpous ; when the carpels are all united, the 
pistil is syncarpous ; when the union of the carpels takes place by the 
ovaries alone, leaving the styles and stigmas free, the pistil is gamogastrous, 
and the ovary compound. The number of parts in a syncarpous pistil may 
be determined by the external venation, the grooves on the outside, and the 
internal divisions of the ovary. When the grooves between the carpels are 
deep, the ovary is said to be lobed. The carpels, although generally sessile, 
are sometimes petioled and elevated above the surrounding whorls. The 
union of these petioles constitutes a stipitate pistil; or when thickened and 

somewhat succulent, a gynophore, or thecaphore; when the axis is 
produced beyond the ovaries, and the styles are united-to it, we have a 

carpophore. | 

The ovules are developed on the inner side of the carpel, where the two 
edges of the carpellary leaf unite. The attachment to the edge, according 
to some authors, but doubted by others, is effected by vascular tissue, which 
traverses the carpel and sends off a branch to each ovule. At the same 

place there is a development of cellular tissue connected with the conducting 
tissue of the style and with the stigma. The union of these two tissues 
constitutes the placenta or projection to which the ovules are attached ; 
those who restrict this term to the individual branch of each ovule, style it 

the placentary, or the pistillary cord. The placenta marks the ventral or 
rinner suture of the carpel, the outer or dorsal suture corresponding to the 
midrib of the carpellary leaf. The placenta is formed on each margin or 
edge of the carpel, and hence it is essentially double, although sometimes 

appearing single; in an apocarpous pistil there are generally separate 
placentas on each margin. In the syncarpous, however, the edges of 
contiguous carpels unite to form a septum or dissepiment. When the 
dissepiments extend to the centre or axis, the ovary is divided into cavities, 
cells, or loculaments ; it may be bilocular, trilocular, quadrilocular, &c., as 

there are two, three, four, or more cells corresponding to as many carpels. 
In these cases the marginal placentas meet in the axis, and unite so as to 
form a central one. This kind of placentation is, perhaps improperly, 
termed axile. When the dissepiments do not extend to the centre, but 
merely form a projecting partition, the ovary is wnilocular, and the placentz 
parietal. Sometimes the placentz are not connected with the walls of the 
ovary, but form a column, standing free in the centre; in this case we have a 
free central placenta. In some rare cases the phenomena of placentation 
are such as to lead us to suppose that the placente are not marginal, or on 
the edges of the carpellary leaves, but rather avile, that is, prolongations of — 
the axis, the ovules being lateral buds, and the carpels verticillate leaves 
united together around the axis. 

Divisions in ovaries, not formed by the edges of contiguous carpels, are 
called spurious dissepiments. These, when horizontal, are termed phrag- 

mata. The prolongation of the edges of the placentz in a replum sometimes 
subdivides the ovary. 
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The ovary may be either free in the centre of the flower, or it may be 
adherent, especially to the calyx. When this is united throughout it becomes 
superior, the ovary itself being inferior. When the union takes place but in 
part, the ovary 1s half inferior, and the calyx half superior. 

The Styx, which proceeds from the summit of the carpel, may be con- 
‘sidered as the upward prolongation of this, and hence called apicilar. The 
earpellary leaf may be so folded that the style appears to proceed from the 
side of the ovary ; in this case it is lateral, and basilar when proceeding from 
the base. When the ovaries are grouped around a central prolongation of the 
torus, continuous with a united columnar style, the arrangement is termed a 

gynobase. ‘The style, although usually smooth, may be coated with hairs, 
termed collecting hairs, which aid in distributing the pollen. When the 
styles of a syncarpous ypistil are united completely into a single one, this is 
said to be simple ; when the union is only partial, the style is bifid, trifid, 
&c.; and bipartite, tripartite, &c., when the union extends but a short dis- 
tance above the apex of the ovary. <A style which falls off after fertilization 
is said to be decidious, otherwise it is persistent. 

The Stigma terminates the style, and is usually in direct communication 
with the placenta. Its position may be either terminal or lateral. It consists 
of loose cellular tissue, and secretes a viscid matter which retains the pollen, 
and causes it to protrude tubes. A stigma which is divided by one or more 

grooves may be bilobed, trilobed, &c., or bilamellar, trilamellar, &c., accord- 

ing as the partial divisions are rounded or flattened. The form of the stigma 
varies considerably. 

In Cryprocamous Piants there are organs termed pistillidia, supposed 
to perform the functions of pistils, which consist of hollow cavities, termed 

sporangia, or thece, and containing the equivalents of ovules termed spores. 
The sporangia may be immersed in the body of the plant, or supported on 
stalks, termed sete. 

The Ovute is attached to the placenta, and is destined to produce the 
future plant. Although usually embraced within an ovary, in some cases 
it has no proper covering, then called naked. <A partial inclosing by the: 
carpellary leaves renders the ovules seminude. The ovule may be attached 
to the placenta, either directly, when it is sessile, or by the intervention of 

a prolongation of the latter, termed funiculus, umbilical cord, or podosperm. 
The placenta is sometimes called the trophosperm. The part by which the 
ovule is attached to the placenta is known as the base or hilum, the opposite 
extremity being the aper. The ovule consists of a cellular mass, termed 
the nucleus, inclosing a cavity in which the embryo is suspended by a 
thread-like cellular process, called suspensor, and attached to the summit 

of the nucleus. In some cases the cavity is lined by an epithelial 
membrane, which constitutes the embryo-sac, containing the ammnios, a 
mucilaginous fluid in which the embryo forms. The nucleus itself may be 
either naked or enveloped in one or two coverings; when two are present 
the outer is called primine, the inner, secundine. These integuments leave 
an opening at the apex of the nucleus composed of two apertures ; the one 
in the primine, called erostome, the other in the secundine, termed endostome. 
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The foramen of the ovule is also called micropyle. The nucleus and 
integument are united at the base of the ovule by a cellulo-vascular 
membrane, called chalaza. The hilum indicates the organic base of the 

ovule, the foramen marking the apex. The primine, secundine, and nucleus, 

are always united together at some point of their surface. When this union 
takes place at the base of the ovule, as in its embryonic condition, this is said 
to be orthotropal, or atropal. When the ovule is curved downwards, so as 
to approach the placenta, it 1s camptotropal ; when curved downwards, and 
grown to the lower half, anatropal; when attached by the middle, so that 
the foramen is at one end, and the base at the other, it is campylotropal, or 
amphitropal ; when shaped like a horse-shoe, lycotropal ; when anatropal, 
with the raphe half loose, semianatropal. By raphe is meant the vascular 
connexion between the base of the ovule and the base of the nucleus, in 

cases where these two bases do not coincide as they do in the orthotropal 
ovules. 

An ovule is said to be ascending when attached to a parietal placenta, with 
the apex directed upwards. It may hang from an apicilar placenta at the 
summit of the ovary, and be inverted or pendulous ; or it may be suspended 
from a parietal placenta near the summit. When two ovules in the same 
cell are placed side by side, they are collateral, and their relative positions 
may otherwise vary. 

c. Fertilization. 

The fertilization of a flower usually results from the action cf pollen upon 
the stigma, which in some manner causes the development of an embryo 
within the nucleus. Authors disagree as to the precise manner in which this 
action is exerted. The theory most generally adopted is, that the pollen 
grains falling on the stigma are detained there, and soon exhibit a protrusion 
of the inner coat, or intine, in the shape of a tube, which penetrates the 
stigmas, and passes down through the style, ultimately to reach the embryo. 
The result of this action is the formation of a vital point (a single cell), which 
ultimately becomes the embryo, and from which a new plant may be produced 
by exposure to the proper conditions. Sometimes more than one embryo may 
be developed mm the same ovule. The embryo derives the material of its 
growth from the surrounding tissues, and the whole series of phenomena is 
attended by the evolution of heat, which sometimes is quite conspicuous. 
Authorities disagree as to whether or not the germinal vesicle exists in the 
embryo-sac before the application of the fovilla. In some cryptogamous 
plants the vital spores are discharged from their envelope without any 
apparent union of cells of two different sexual characters: in the Conferve 
and Diatomacez, however, there is a union of the contents of two different 

cells, by means of tubes, which are protruded from one into the other. This 
process, called conjugation, results in the production of germinating bodies. 
When the pollen of one species of plant fertilizes the ovule of another 
species, the result is a hybrid. These, however, are of rare occurrence in 

nature. 
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d. The Fruit. 

Various changes occur in the flower after fertilization, the principal of 
which consist in the enlargement of the ovary, which becomes the pericarp, 
and within this the development of the ovules into seeds containing the 
embryo. The other portions of the flower generally dry up and fall off, 
although some may be persistent. The term fruit, in all strictness, only 
applies to the mature ovary, with its contents ; although it sometimes includes 
other parts, as the bracts and floral envelopes. The anatomy of the fruit 
much resembles that of the ovary. The pericarp usually consists of three 
layers: the external or epicarp, the middle or mesocarp, and the internal or 
endocarp. In such fruits as the peach the mesocarp becomes much developed, 
forming the fleshy pulp, and hence called sarcocarp ; while the endocarp, 
thickened by woody matter, constitutes the putamen, or stone. The part of 
the pericarp attached to the peduncle is termed the base, that where the style 
or stigma existed being the apex. When the style remains in a hardened 
form the fruit is apiculate. As in the carpel, so in the ripe fruit, the ventral 
suture consists of the edges united towards the axis, the dorsal suture corres- 
ponding to the midrib. When.the sutures are united so firmly as not to give 
way when the fruit is ripe, this is said to be indehiscent ; dehiscent, when 
either suture opens. Indehiscent fruits are either dry, as in the nut, or 
fleshy, as in the cherry and apple. When the pericarp is closely incor- 
porated with the seed the fruit is pseudo-spermous. When fruits, composed 
of single carpels, open only by the sutures, the dehiscence is said to be 
sutural ; when composed of several carpels, the valves may separate 
through the dissepiments, and give rise to a septicidal dehiscence. When 
the valves separate, so as to leave the placentz in the centre, these may 
form a single column, called colwmellau. When dehiscence takes place along 
the dorsal sutures, and the separating valves carry the septa with them, 
the dehiscence is loculicidal; it is septifragal when the septa separate 
from the valves, and remain attached to the centre. The separation of the 
valves may take place from above downwards, or the reverse. In Umbelliferze 
the two carpels separate from the lower part of the axis, but remain attached 
to a prolongation of it, called a carpophore, or podocarp. In the Siliqua, 
or fruit of the Cruciferze, the valves separate from the base, leaving a central 
replum. 

Fruits may also open transversely, the dehiscence, in this case, being 
circumscissile. Dehiscence, again, may be effected by partial openings in 
the pericarp, called pores, which may be variously situated. 

Fruits may be formed by one flower, or by several combined. In the 
former case they are either apocarpous, with one mature carpel, or 
dialycarpous, with several separate free carpels. In the latter case they 
are sald to be syncarpous. An anthocarpous or multiple fruit is formed 

when the bracts and floral envelopes are combined with the ovaries of a 
syncarpous fruit. 

Apocarpous fruits, then, are formed of one or several free carpels, and may 
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be either dry or succulent, according as the pericarp remains more or less 
folaceous in structure, or becomes fleshy or pulpy. Fruits which open 
when ripe to discharge the seeds are dehiscent; otherwise they are 
indehiscent. An indehiscent apocarpous fruit may contain but one seed, 

and is then monospermous. The acheniwm is a dry monospermous fruit, 
the pericarp of which is closely applied to the fruit, but separable from it. 

It may be solitary (single) or aggregate (several achenia placed on a 
common receptacle). The aggregate achzenia of the rose are known as the 
cynarrhodum.  Achenia are caudate when the styles remain attached. 
The fruit of Composite, sometimes called cypsela, is an acheenium united to 
the tube of the calyx. When the pericarp is thin, and surrounds the seed 
hike a bladder, the achznium becomes a wtricle. When the pericarp is 

extended in the form of a winged appendage, the achenium becomes a 
samara. When the pericarp is inseparably united with the seed the fruit 
becomes a caryopsis. The nut is a one-celled fruit, with a hardened 

pericarp, surrounded by bracts at the base, as on the hazelnut, which, 

besides, is enveloped by leafy appendages, forming the husk or hull. The 
drupe is a succulent fruit, the pericarp consisting of epicarp, mesocarp, 
and endocarp, and when mature containing a single seed, as in the 
peach. 

Deniscent ApocArRpous fruits may consist either of a few seeds only 
(oligospermous), or the seeds may be numerous (polyspermous). The first 
fruit to be mentioned under this head is the follicle, which is a mature carpel, 

containing several seeds, and opening by the ventral suture. The legume, or 
pod, is a solitary, simple carpel, dehiscing by the ventral and dorsal suture, 
the seeds being borne on the former. Sometimes the legume is contracted at 
intervals, including each seed in a separate cell, which separates from its 
neighbor when ripe. This constitutes the lomentum. 
INDEHISCENT Syncarpous Fruits. The berry (bacca) is a succulent 

fruit, in which the seeds are immersed in a pulpy mass, formed by the 

placentas, as in the gooseberry. ‘The pepo, or peponida, as in the pumpkin or 
melon, is composed of about three carpels, forming a three-celled indehiscent 
fruit with parietal placente. The hesperidiunv, seen in the orange, is a berry 
having a pericarp separable into an epicarp, an endocarp, and a sarcocarp, 
the endocarp sending prolongations inwards, forming triangular divisions in 
which pulpy cells are developed, so as to surround the seeds. The balausta 
has the seeds arranged irregularly on the backs of the cells, with the carpels 
inclosed within a tough rind. The pome is a fleshy fruit, with the calyx 
adherent, and in connexion with the epicarp and mesocarp, forming a thick 

cellular edible mass; the endocarp forms separate horny cells, inclosing the 
seeds; e. g. the apple. 

DrenIscENT Syncarpous Fruits. By capsule is meant all dry syncarpous 
fruits opening by valves or pores. When the capsule opens by a lid it is 
called a pyxidium. The siliqua consists of two carpels fastened together, 
the placentze of which are parietal and separate from the valves, remaining 
in the form of a replum, and connected by a membraneous expansion. 
When the fruit is long and narrow, it is called a siliqua ; when short and 
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broad, silcula. When the replum, which consists of two lamelle, exhibits 
perforations, it is called fenestrate. | 

Multiple, or anthocarpous fruits, are those in which the floral envelopes, 
with the ovaries of several flowers, are united into one. Among these may 
be mentioned the sorosis, a multiple fruit, formed by an united spike of 
‘flowers which becomes succulent. Thus the pineapple is composed of 
numerous ovaries, floral envelopes, and bracts, united into one succulent 

mass. The synconus is an anthocarpous fruit, in which the axis or ex- 
tremity of the peduncle is hollowed, so as to bear numerous flowers, as in 
the fig. The strobilus is a fruit-bearing spike, more or less elongated, 
covered with scales, each one representing separate flowers, with two seeds 
at the base. These scales may be thin and membraneous, as in the hop, or 
they may be thickened, as in the pine. In the juniper they become fleshy, 
and are so incorporated as to form a globular fruit, like a berry, sometimes 
termed a galbulus. 

e. Of the Seed. 

The seed is the fertilized ovule arrived at maturity by the development 
of the embryo. Seeds are usually contained in a seed vessel, or pericarp, 
and hence called angiospermous ; some few, however, are without any 
pericarpal covering, or are 2ymmnospermous, and when the covering is only 
partial the seed is seminude. Each seed consists of several distinct ele- 
ments, like the ovule, being composed of nucleus and integuments. It is 
only rarely that all the membranes of the ovule are visible in the seed, the 
embryo-sac often becoming absorbed or incorporated with the cellular tissue 
of the nucleus. More usually the seed consists of the embryo and two 
coverings. The general covering of the seed is termed spermoderm, con- 
sisting oe two parts, an external membrane, called episperm, or testa, and 
an internal membrane, the endopleura. When the secundine remains 
distinct in the seed, it forms the mesoperm ; or when fleshy, the sarcosperm, 
or sarcoderm. When the embryo-sac remains distinct from the neuclus in 
the seeds, it forms a covering to which the name of vitellus has been given. 
Saemecet there is an aidiaanel covering to the seed, resulting from an 
expansion of the funiculus or placenta after fertilization, and covering the 
foramen, termed the avrillus; when the expansion proceeds noe the 
uncovered foramen, we have an arillode, as seen in the bright scarlet 
coverings of the seeds of Euonymus. Certain cellular bodies produced on 
the testa at various points, and in no way connected with fertilization, are 
known as strophioles, or caruncles. As in the ovule, the point where the 

funiculus is attached to the seed is termed the hilum, or wmbilicus. The 

foramen of the ovule becomes the micropyle of the seed with the exostome 
and endostome ; it is to this part that the root of the embryo is directed. 
A small process or valve which overlies the micropyle of the bean is 
termed embryotega. The vessels from the placenta, after passing through 
the funiculus, enter the seed either at a aa of the hilum, called the 
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omphalode, or else pass under the external integument in the form of a raphe 
to the chalaza, when this is not coincident with the hilum. The terms, 

orthotropal, campylotropal, anatropal, face, back, &c., already explained 
under the head of the ovule, apply equally to the seed. | 

As the embryo increases in size, it causes an absorption of cellular matter 
from the embryo sac and nucleus, to such an extent as sometimes to reduce 
these to the condition of a thin integument, in which case the seed consists 
of embryo and integuments alone. A peculiar substance, termed albwmen, 
is frequently formed around the embryo, which, when developed within the 
embryo-sac alone, is known as endospermic albwmen, or endosperm ; and 
when within the cells of the nucleus alone, perispermic albumen, or peris- 
perm. Sometimes both kinds occur in the same seed: when the embryo 
occupies the whole seed, this is exalbuminous ; albwminous, when there is a 

separate deposit of albumen. The object of the albumen is to supply food to 
the embryo at the period of germination. It varies much in its nature, bemg 
farinaceous, or mealy, consisting of starchy cells, as in the grains ; fleshy, or 
cartilaginous, as in the cocoa-nut ; and horny, as in some palms, and in coffee. 
When the cellular tissue combines with the albuminous matter so completely 
as to form but one substance, the albumen is solid ; ruminated, when a portion 

of the tissue remains unconverted, causing a mottled appearance, as in the 
nutmeg. The albumen consists, chemically, of oily matter, starch, and 
nitrogenized compounds. ; 

The embryo consists of cotyledons, or rudimentary leaves; the plumule, 
or gemmule, which represents the ascending axis; the radicle, or the germ 
of the descending axis; and the point of union. of the two, or the collum. 
The part intervening between the collar and cotyledons is the caulicule, or 
tigelle. The embryo varies in its structure in different divisions of the 
vegetable kingdom. Thus, in acrogens and thallogens it continues to be a 
cell or spore, with granular matter in the interior, without any cotyledons ; 
hence such plants are said to be acotyledonous. In endogens and exogens, 
on the other hand, there is a distinct separation of parts in the embryo, the 
former having, however, but one cotyledon (monocotyledonous), the latter 

two (dicotyledonous). In the spore of the acotyledonous plant germination 
takes place in any part of the surface. Sometimes spores are united in 
definite numbers by a cellular covering, called perispore, or sporidiwm ; the 

_tetraspore of the Algz consists of four spores thus united. - 
The first part formed in the embryo is the azis, having one of its 

extremities turned towards the suspensor, and indicating the point whence 
the radicle is to proceed; the other end pointing in the opposite direction, 
and answering to the stem. From the point where the cotyledons are 
united to the axis a bud is developed (as from the axils of leaves); this 
contains the rudiments of the true or primordial leaves of the plant, and is 
known as the gemmule, or plumule. This bud may usually be seen lying 
within the cotyledons. In the monocotyledon the gemmule is usually 
inclosed by the mostly cylindrical cotyledon at its lower portion. The form 
of the dicotyledonous embryo varies considerably, but is always distin- 
guishable from the monocotyledonous by a division at the cotyledonary 
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extremity. The cotyledons, however, are not always of the same size, and 
the union between the two may be so intimate as to give rise to the pseudo- 
monocotyledonous embryo. Sometimes there are more than two cotyledons, 
and plants in which this occurs are sometimes termed polycotyledonous. Co- 

tyledons are usually entire and sessile. Sometimes, however, they become 
lobed as in the walnut, petiolate, or auriculate. Like leaves in the buds, coty- 
ledons may be either applied directly to each other, or else folded in various 
ways, becoming conduplicate, reclinate, convolute, circinate, &c. 

The radicle may be either straight or curved, the difference in this 
respect characterizing certain divisions of plants. Thus, in Cruciferz the 
division Pleurorhizeze exhibits the cotyledons applied by their faces, with the 
radicle folded along their edges, so as to be lateral ; the cotyledons are then 
accumbent. In Notorhizee the dorsal radicle is folded on the back of the 
incumbent cotyledons, these being applied to each other by their face. In 
Orthoplocez the cotyledons are conduplicate, and the radicle included between 
their folds. 

With respect to the perisperm, the embryo is infernal or intrarius when 
inclosed by this on all sides, excepting the radicular extremity ; when lying 
outside of the perisperm, and only coming in contact with it at certain points, 
the embryo is external or extrarius. When the embryo follows the direction 
of the axis of the seed, it is axile or axial, and may be either internal or 

external. When the embryo is not in the direction of the axis, it is abawial. 
When, as in some campylotropous ovules, the embryo is curved and external 
to the perisperm, it is peripherical. 

Although the radicle is usually turned towards the micropyle, and the 
cotyledons to the chalaza, yet the former may be directed to one side of the 
nucleus, and the embryo is then excentric. The position of the embryo in 
different seeds varies. In an orthotropal seed the embryo is andtitropal, the 
radicle pointing to the apex of the seed; if the nucleus be inverted or 
antitropal, the embryo will be erect or orthotropal. In curved seeds the 
embryo is folded, so that the extremities are approximated, hence called 
amphitropal. 
When a seed begins to germinate, the embryo first lengthens its radicle, 

then its caulicle, and afterwards sends the plumule upwards, in the form of 
a stem and leaves. The radicle extends downwards, either directly from the 
base of the embryo, or after having previously ruptured the integument of 
the base. Plants with the first character are said to be exorhizal ; with the 

second, endorhizal. 'The former is most common in dicotyledons ; the latter, 

in monocotyledons. In most plants the cotyledons are gradually raised to 
the surface by the growth of the caulicle, after which they become green 
and act as leaves ; sometimes, however, the cotyledons remain inclosed within 

the testa. 

f. Reproductive Organs of Flowerless Plants. 

We have already adverted in brief terms to many of the peculiarities of, 
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the reproductive organs of cryptogamous plants, and now propose to combine 
these under one general head, with the .addition of some points hitherto 

omitted. In the caseo Ferns, reproduction is effected by means of spores, 
inclosed in cases named thece, which often form in clusters or sori on the 

under side of the leaves, or beneath the epidermis. This latter, when includ- 
ing the thecex, is called the indusiwm. The thece, or spore cases, have 
frequently a stalk passing up one side, and disappearing on the other; the 
point where this is attached is called the annulus. : 
Urw Mosses are increased by spores contained within an urn, placed 

at the apex of a seta or stalk, bearing on the summit a loose hood, called a 
calyptra, and closed by a lid or operculum. At the base of the spore case is 
sometimes found a tumor or struma, or an equal expansion, termed apophysis. 
The inside of the thece has a central axis, or columella ; and the orifice 
beneath the operculum is closed by teeth-like processes, or a membrane called 
peristome. 

Licnens are cellular expansions, consisting of a thallus, or combination 
of stems and leaves, upon which appear shields or apothecia. These are 
the reproductive organs, and consist of a margin inclosing a kernel or 
nucleus, in which are imbedded tubes containing sporules, and. termed 

asc. : 

In the highest forms of Funeats there are two kinds of organs: one, cys- 
tidia, conical naked elevations; the other, basidia, also conical elevations, but 

bearing spores on their apex. 7 

GENERAL CONSIDERATIONS WITH RESPECT TO PLANTS. 

A. Tue CHemicaL ConsTITUENTS oF PLANTs. 

Plants are composed of certain chemical elements, which are combined 

in various ways, so as to form either organic or inorganic compounds. The 
former are composed of carbon, oxygen, hydrogen, and nitrogen, with a 
certain proportion of sulphur, or phosphorus; the latter consist of various 
metallic bases, combined with metalloids and acids. Water is a chief con- 
stituent of plants, the amount being determinable with approximate accuracy, 
by drying the plant at a heat slightly exceeding that of boiling water, and 
estimating the loss of weight. When the plant is burned the organic con- 
stituents disappear, and the inorganic are left in the form of binary or ternary 
compounds. 
CaRBON is the most abundant constituent of the plant, forming a greater 

proportion of its mass than any other. When vegetable matter is heated 
without exposure to air, the carbon is left in the form of charcoal, of a black 
color and porous texture, retaining much of the original volume and shape. 
It exists in great quantity in the soil, but requires to be converted into 
carbonic acid before it can be taken up by the plant. Most of the carbon 
of the plant is derived from the decomposition of the carbonic acid of the 
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atmosphere by means of the leaves. Thus the plant decomposes carbonic 
acid, assimilates the carbon, and liberates the oxygen; an animal, on the 
other hand, deprives the air of its oxygen, and liberates carbonic acid. 
OXYGEN is next in importance to carbon. It is usually found in combination 
with hydrogen, forming water. NirroGen is less an universal constituent 
than the other, being chiefly found in the younger parts and the seeds. 
These four elements occur as binary compounds in water and oily matters : 
as ternary in starch, gum, sugar, and cellulose; and as quaternary in gluten, 
eqaseie, albumen, and fibrine. The latter compounds have for their base a 

substance known as proteine (C‘°, H*', N*, O'*), with the addition of certain 
proportions of sulphur and phosphorus. 

The principal inorganic constituents of plants are formed of combinations of 
chlorine, iodine, bromine, sulphur, phosphorus, potassium, sodium, calcium. 
magnesium, aluminum, silicon, iron, manganese, and copper. 

Sitica abounds in grasses, giving firmness to the stem. It is sometimes 
found aggregated in the joints of the bamboo as tabasheer. Lime is found in 
all plants, in some existing in large quantity. It occurs as a carbonate on the 
surface of some plants. Sopa and Porasu are also of constant occurrence. 
Plants growing near the sea exhibit a preponderance of soda, while those that 
are Inland abound most in potash. Iron and Maneaness are found in small 
quantity ; Copper has been detected in coffee. 

B. Propucts AND SECRETIONS OF PLANTS. 

Having thus very briefly mentioned the principal elements found in 
plants, we proceed next to a summary of their most important compounds. 

The first to be mentioned is sTarcuH, which is stored up to serve as nourish- 
ment either to the developed plant or to the embryo. Its chemical 

composition is C!?, H'®, O'". Starch may be deposited in seeds, roots, stems, 
receptacles, &c. Sometimes starch is associated with poisonous or acrid 
juices. Jnuline is a substance analogous to starch, and found in Elecampane 
and other plants; lichenine, another variety, is found in Cetraria islandica. 
or Iceland moss. The action of sulphuric acid, or of malt, on starch, or long 
boiling in water, results in the production of a soluble substance, called 
dextrine, and is one of the stages through which starch passes to become 
sugar. 
Gum (C'?, H'', O'') is another substance found abundantly in the vegetable 

kingdom, and is one of the forms through which organic matter passes during 
the growth of plants. There are two forms of gum: one soluble in water (ara- 
bine or mucilage), the other only swelling up into a gelatinous mass (bassorine. 

cerasine, and pectine). Arabine is known familiarly as gum arabic ; combined 

with cerasine it is found in the gum of the cherry and plum tree. Mucilage 
is present in many plants, as in the mallows and in linseed. Bassorine forms 
the chief part of gum tragacanth. Pectine is obtained from pulpy fruits, as 
the apple and pear. It forms a jelly with water, and when dried resembles 
isinglass or gelatine. 
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SuGAR occurs in many species of plants, and appears under three 
principal forms: cane sugar, grape sugar, and mannite. Cune sugar, 
C'*, H’, O° + 2HO, ts obtained from many plants, as sugar cane, beet root, 
sugar maple, birch, &c. It is soluble in about one third of its weight of water, 
and insoluble in pure alcohol. Grape sugar, or glucose, C'?, H'2, O'? + 2HO, 
is found in grape and other juices.. It can be prepared from starch or cane 
sugar by boiling in dilute sulphuric acid. Mannite, C*, H’, 0%, the chief 
ingredient of manna, a substance derived from several species of ash, differs. 
from the others in not undergoing the vinous fermentation. It is also found 
in the juices of celery, mushrooms, &e. 

LigNINE occurs abundantly in woody fibre, and is. distinguished from 
cellulose in being soluble in strong nitric acid, forming oxalic acid. Its 
formula is C*, H*4, O79. All these substances are readily convertible into 

each other. Some other ternary compounds of this character are salicine, 
found in the willows, and phloridzine, obtained from the bark of the roots of 
the apple, &e. 

There are other vegetable products which differ from these last in the 
presence of nitrogen. Thus gluten is that part of wheat flour which 
remains after the removal of the starch. Vegetable fibrine is obtained by 
treating the glutinous part of wheat with ether. Vegetable cascine, or 
legzumine, is found in oily seeds, and in leguminous plants. Vegetable albumen 
occurs as a soluble substance with caseine. It coagulates at a temperature 
of 140° to 160° F., and is not precipitated by acetic acid. The base of all 
these substances is proteine (C*°, H*', N*, O'*) Fibrine is_ proteine 
+S+Ph. Albumen is proteine +S*+ Ph. Caseine is protene +58. 

Emulsine, or synaptase, is found in almonds; and in bitter almonds is 
associated with a substance called amygdaline. Diastase is a modification 
of gluten, obtamed from malt, and developed generally during the germina- 
tion of plants. It facilitates the conversion of starch into dextrine, and thence 

into sugar. 
Fixep Ors occur in the cells and intercellular spaces of various parts of 

the plant. They are known by their greasing paper permanently. The principal 
are linseed oil, olive oil, and certain solid oils, as palm oil, shea butter, and 

vegetable tallow. These all contain a large amount of stearine. 
VEGETABLE Wax is a peculiar fatty matter found in the stem and fruit of 

some plants. On the exterior of fruits it constitutes their bloom, as m the 
grape and plums. Chlorophyll is allied to wax in character, being soluble in 

ether and alcohol, and insoluble in water. 
Voiatixe, or Essentia Orns, are procured from such plants as contain 

them by distillation in water, and are known as essences ; they do not grease 

paper permanently. Usually they are ready formed; sometimes, however, 

they are produced by a kind of fermentation. Some essential oils consist 

of carbon and hydrogen, as oil of turpentine, oil of juniper, oil of lemons, 

&e. A second set contain oxygen in addition, as oil of cinnamon, otto of 

roses, oils of peppermint, of caraway, and of cloves. Sulphur enters into 

the composition of a third set, which are distinguished by a peculiar 

pungent, and sometimes alliaceous smell, as oils of garlic, of onion, of 
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assafoetida, &c. Camphor is a solid oil, consisting of carbon, oxygen, and 
hydrogen. 

Resins. These are either liquid or solid. The liquid or balsam of Tolu, 
of Peru, of copaiva, Canada balsam, &c. The solid are rosin, elemi, 
sandarac, guiacum, labdanum, dragon’s blood, storax, benzo, copal, lac, 

&e. 
CaourcHovc is found associated with essential oil and resins in the milky 

juices of plants. It is procured from various species of Ficus, Urceola, 
Siphonia, &c. Gurra Percua is obtained from a species of Isonandra, found 
in Singapore and Borneo. 

Oraanic Acips occur in great variety in vegetable juices. Thus citric 
acid is found in the fruit of the orange, the lemon, lime, &c. ; tartaric, in the 

grape; malic, in the apple; tannic, in oak bark and nut-galls; gallic, in the 
seeds of mango; meconic, in the juice of the poppy; kinic, in Cinchona ; 
hydrocyanie, in the laurel ; oxalic, in Oxalis; &c. 

ALKALorpDs, or vegetable alkalies, are nitrogenized compounds, found in 
living plants, and generally containing their active principles. They occur 
usually in combination with organic acids. Quinine and cinchonine are derived 

from Cinchona or Peruvian bark ; morphine, narcotine, codeine, thebaine, and 
narceine, from the poppy; solanine, from the potato and other species of Sola- 
num ; veratrine, from hellebore; aconitine, from Aconitum; strychnine and 
brucine, from nux vomica ; atropine, from belladonna; piperine, from Piper ; 

emetine, from ipecacuanha ; caffeine, from coffee, tea, and Paraguay tea; theo- 
bromine, from the cacao; &e. 

Cotorine Matrers are obtained from plants, either directly or by means 
of a species of fermentation. Yellow coloring matters are procured from 
Curcuma longa as turmeric, from the gamboge plant as gamboge, from the 
stigmata of Crocus sativa as saffron, &c.; also from Reseda luteola (Weld) 
and from some lichens. The principal reds are alkanet from Anchusa; 
dragon’s blood from Dracena ; madder from Rubia tinctorum ; logwood from 
Heematoxylon; Brazil wood from Cesalpinia; carthamine from Carthamus ; 
archil and litmus from Roccella tinctoria, one of the lichens. The principal 

blue is indigo, from various species of Indigofera. 

C. THe CircuLATiIonN AND ELABORATION OF FLUIDS IN PLANTs. 

The entrance of liquid matter into the plant is effected mainly through 
the roots. The extremities of these are covered by a very delicate 
membrane, which permits the imbibition of liquids with great rapidity. 
The matter thus absorbed by the roots consists of water holding various 
matters, chiefly morganic, in solution; and this is carried up, partly by 
capillary attraction, partly by endosmosis. This ascending sap passes up 
through the vessels and cells of the stem, and thence into the leaves, wherg 
it is elaborated and returned as descending sap through the bark, a small 

portion reaching the roots, there to be excreted, or else stored up for 
purposes of future nutrition. Gaseous matters are also taken up by the 
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roots. and circulated along with the sap; these consist mainly of air, oxygen, 
and carbonic acid. In the course of the ascent slight changes take place 
in the sap, the most important, however, being reserved for the leaves to 

effect. Here the sap is exposed to the influence of light and air, by means 
of which carbon and hydrogen are fixed, oxygen and watery vapor given off. 
The sap thus becomes denser and more fitted to the purposes for which it is 
destined. After this elaboration it commences its descent, passing through 
the bark, and transmitted laterally through the cells of the medullary rays. 
The descending sap, or Jater, is sometimes clear and transparent, at other 
times it is milky or otherwise colored. In this are contained the peculiar pro- 
ducts of the plant which are deposited in various situations. A mucilaginous 
deposit between the bark and the wood results in the formation of an external 
layer to the latter, and an internal to the former. Starch and gum are depos- 
ited in the cells of the new layer of alburnum or sap wood, which, in the spring 
of the year, may be converted into sugar, and by solution in the ascending sap 
impart to this its sweetness. 

ON THE GEOGRAPHY OF PLANTS. 

Plants are found distributed all over the surface of the earth, wherever 
heat, air, and moisture co-exist; and the warmer and moister the country, 

the more vigorous and varied the vegetation.. The same soil, however, is 
not equally favorable to all plants; this is mainly owing to the fact, that 
different species require different organic ingredients, as well as different 
amounts of heat, light, and moisture. The mean temperature of a place 
exerts great influence upon its vegetation, and as this temperature is 
affected to a certain extent by the latitude and longitude, it becomes possible 
to establish an intimate relation between geographical localities and 
particular forms of plants. Besides the geographical arrangement of plants, 
we may also have a physical grouping, according to the physical features 
of the soil in which they are found. Thus plants may grow in water, salt 
or fresh, they may be found in sandy soils, in meadows, in vegetable mould, 
under trees, or on other plants, and even on animals. Recent discoveries 

of the highest interest, by Dr. Leidy of Philadelphia, have shown that the 
occurrence of entophyta in animals is perfectly normal. The following 
arrangement by Balfour, exhibits the general features of a division of plants, 
according to their station. 

A. Prants Growine In WATER, WHETHER Sat or FREsH. 

» 1. Marine Plants, such as sea-weeds, Lavers, &c., which are either buried 

in the ocean or float on its surface ; also, such plants as Ruppia and Zostera. 
In the Sargasso Sea there are floating meadows of Sargassum bacciferum— 
gulf-weed. This sea extends from 22° to 36° north latitude, and from 25° 
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to 45° west longitude from Greenwich, and extends over 40,000 square 
miles. 

2. Maritime, or Saline Plants. These are plants which grow on the 
border of the sea, or of salt lakes, and require salt for nourishment, as 
Salicornia, glasswort, Salsola, saltwort, Anabasis. Such plants are often 

called Halophytes. Under this head may be included littoral and shore 
plants, such as Armeria, sea- “pink, Glauzx, and Samolus. 

3. Aquatic Plants, growing in fresh water, either stagnant or running 
as Sagittaria, arrowhead, Nymphea, water-lly, Potamogeton, pond- seed, 
Subularia, awlwort, Utricularia, bladderwort, Stratiotes, atin 

Lemna, duck-weed, Pistia, Conferve, Oscillatorie, and Ranunculus 

fluviatilis. Some of these root in the soil, and appear above the surface 
of the water; others root in the soil, and remain submerged; while a few 
swim freely on the surface without rooting below. 

3. Amphibious Plants, living in ground which is generally submerged, but 
occasionally dry, as Ranunculus aquatilis and_ sceleratus, Polyg onum 
amphibum, Nasturtium amphibium. The form of the plants varies accord- 
ing to the degree of moisture. Some of these, as Limosella aquatica, grow 
in places which are inundated at certain periods of the year; others, such as 

Rhizophoras, mangroves, and Avicennias, form forests at the mouths of 
muddy rivers in tropical countries. 

B. Lanp Puants wuich Root in THE EartTH AND GROW IN THE 

ATMOSPHERE. 

Sand Plants; as Carex arenaria, Ammophila arenaria, Elymus 

arenarius, and Calamagrostis arenaria, which tend to fix the lose sand. 
Plantago arenaria, Herniaria glabra, Sedum acre. 

6. Chalk Plants ; plants growing in calcareous soils, as some species of 
Ophrys, Orchis, and Cypripedium. 

T. Meadow and Pasture Plants ; as some species of Lotus, bird’s foot 
trefoil, a great number of grasses and trefoils, the daisy, dandelion, and 

buttercups. 
8. Plants Found in Cultivated Ground. In this division are included 

many plants which have been mtroduced by man along with grain, as 
Centaurea cyanus, corn blue-bottle. Sinapis arvensis, common wild 
mustard, Agrostemma, corncockle, several species of Veronica and Hu- 

phorbia, Lolium temulentum, Convolvulus arvensis, Cichorium intybus ; 

also plants growing in fallow ground, as Rumezx acetosella, Carduus nutans, 
Echium vulgare, Artemisia campestris, and Androsace septentrionalis. In 
this division garden weeds are included; such as Groundsel, Chickweed, 

Lamium amplexicaule, Chenopodium vulgare and viride. 
9. Rock or Wall Plants ; Saxifrages, Wall-flower, Linaria cymbalaria, 

Draba muralis, species of Sisymbrium and Sedum, Asplenium, Ruta mura- 

ria, and some lichens and mosses. 

10. Plants Found on Rubbish Heaps, especially connected with old 
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buildings. Some of these seem to select the habitations of man and animals, 
on account of certain nitrogenous and inorganic matters which enter into 
their composition. Among them may be noticed Nettles, Pellitory, Docks, 
Borage, Henbane, Xanthium. Here also have been placed some plants 

immediately connected with the habitation of man, such as Racodium cellare, 

a fungus found on wine casks; Conferva fenestralis, an alga produced on 
window-panes; and Conferva dendrita, one developed on paper. Some 
plants, as Sempervium tectorum, select the roofs of houses. _ 

11. Plants growing in Vegetable Mould, such as bog plants, or those 
growing on wet soil, so soft that it yields to the foot, but rises again; and 
marsh plants, growing in wet soil, which sinks under the foot and does not 
rise. ‘To the former class belong such plants as Pinguicula alpina and 
Primula farinosa ; to the latter, such as Menyanthes, Comarum, Bidens 

cernua. 7 
12. Forest Plants, cluding trees which live in society, as the Oak, the 

Beech, Firs, &c., and the plants which grow under their shelter, as the 
greater part of the European Orchises, some species of Carex and Orobanche. 
Some plants especially grow,in pine and fir-woods, as Linnea borealis and 
some Pyrolas. 

13. Plants of Sterile Places, found in barren rocks, by road-sides. This 
is a heterogeneous class, and contains many plants of uncertain character. 
Under it are included the plants of uncultivated grounds, as those found on 
moors, where Calluna vulgaris, common heath, and various Heaths, Juniper, 

Andromeda, and some species of Polytrichum occur. 
14. Plants of the thickets or hedges, comprehending the small shrubs 

which constitute the hedge or thicket, as the Hawthorn and Sweet-brier ; 
and the herbaceous plants which grow at the foot of these shrubs, as Adoza, 
Wood Sorrel, Violets ; and those which climb among their numerous branches, 

as Bryony, Black Bryony, Honeysuckle, Traveller’s Joy, and some species of 
Lathyrus. | 

15. Plants of the Mountains, which De Candolle proposes to divide into 
two sections: 1. Those which grow on Alpine mountains, the summits of 
which are covered with perpetual snow, and where, during the heat of summer, 
there is a continual and abundant flow of moisture, as numerous Saxi- 

frages, Gentians, Primroses, and Rhododendrons. 2. Those inhabiting moun- 
tains on which the snow disappears during summer, as several species 
of Snap-dragon, among others the Alpine Snap-dragon. Umbelliferous 
plants, chiefly belonging to the genus Sesseli, meadow Saxifrage, Labiate 

plants, &c. 

C. Prants Growine IN SpeciaL Locatirizs. 

16. Parasitic Plants, which derive their nourishment from other vegeta- 
bles, and which, consequently, may be found in all the preceding situations ; as 
the Mistletoe, species of Orobanche, Cuscuta (Dodder), Loranthus, Rafflesia, 

and numerous Fungi. 
17. Pseudo-parasitic Plants, or Epiphytes, which live upon dead 
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vegetables, as Lichens, Mosses, &c., or upon the bark of living vegetables, 
but do not derive much nourishment from them, as H’pidendrum, Acrides, 
and other orchids, as well as T%llandsia, Bromelia, Pothos, and other air 

plants. 
18. Subterranean Plants, or those which live under the ground, or in 

mines and caves almost entirely excluded from the light, as Byssus, Trufiles, 
and some other cryptogamic plants. 

19. Plants which Vegetate in Hot Springs, the temperature of which 
ranges’ from 80° to 150° Fahrenheit’s thermometer, as Vitex Agnus- 
castus, and several cryptogamous plants, as Ulva thermalis, the hot-spring 
Laver. 

20. Plants which are Deyeloped in Artificial Infusions or Liquors, as 
various kinds of Mucor, causing mouldiness. 

21. Plants Growing on Living Animals, as species of Spheria and 
Sarcinula, and various other Fungi and Algee. 

22. Plants growing on certain kinds of decaying animal matter, such as 
species of Onygena, found on the hoofs of horses, feathers of birds, &c., 
some species of Fungi, which grow only on the dung of animals, and certain 
species of Splachnum. 

There are certain forms of plants which, while occurring within definite 
limits, impart a peculiar character. Meyen, in his Grundriss der Pflanzen- 
geographie, establishes twenty groups as especially characteristic of the 
regions in which they occur. They are as follows: 

1. Gramineous, or Grassy Form. ‘This is illustrated in northern 
countries by meadows and pastures. The cereal grains also have a great 
influence on the aspect of countries. Under this form are included Cype- 
race, Restiacez, and Juncacee. In the torrid zone some arborescent 

forms occur, as Bamboo; and along with these are associated Sugar-cane 
and Rice. Barley is an extra tropical form, while Carex extends to cold 
regions. 

2. Scitamineous Form. This includes the Ginger, Arrowroot, and Plan- 
tain family, some of which attain a large size. They contribute to give a 
character to the torrid zone. 

3. Pandanus, or Screw-pine Form. A tropical form illustrated by Screw- 
pines and Draceenas. 

4, Pine-Apple Form. Illustrated by the Bromeliaceze of warm climates. 
5. The Agave, or American Aloe Form. Chiefly tropical and subtropical. 
6. The Palm Form. Under this are included also the Cycadaceous 

family. They give a character to the hotter regions of the globe. Some 
of the palms are social, as the Date and Cocoa-nut. Chamerops humilis 
represents this form in Europe. 

T. Filical, or Fern Form. True Ferns, in an especial manner, affect the 
landscape in tropical and warm regions. 

8. Mimosa Form. ‘This includes Leguminous plants in general. The 
finely cut foliage of some has a resemblance to Ferns. Modifications of this 
form occur both in warm and cold regions. Acacias, in New Holland, give a 
peculiar feature to the landscape. 
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9. Coniferous Form. The Abietine are characteristic of northern regions, 
and Cupressinez of southern. 

10. The Protea, Epacris, and Erica Forms. These forms supply the 
place of Coniferze in the southern hemisphere; the Protea and Epacris 
forms occurring in Australasia, and the Erica form at the cape of Good 
Hope. 

11. Myrtle Form. Some of these, such as Melaleuca and Eucalyptus, 
characterize New Holland Scenery ; others, as Guavas, are tropical. 

12. Forms of Dicotyledonous Trees. Some, with broad and tender 
leaves, as Birch, Alder, Poplar, Oak, Lime, Elm, Beech, and Horse-chestnut, 

giving a character to the physiognomy of the colder half of temperate climates ; 
while others, with thick, leathery, and showy leaves, as Olives and Laurels, 

are characteristic of warmer climates; and a third division, with large, 
beautiful leaves, Cecropia, Artocarpus, and Astrapzea, abound in the hottest 
climates. . 

13. Cactus Form. This form is developed chiefly in America, especially 
in Brazil. 

14. Form of Succulent Plants. Seen in the Mesembryacee of South 
Africa. 

15. Lily Form. This includes Liliaceze, Amaryllidaceze, and Inidacez. 
Modifications of this form occur in warm and temperate climates. 

16. Forms of Lianas, or Climbing-Plants. These forms are chiefly 
tropical, and are illustrated by Passion-flowers, Paullinias, Aristolochias, and 

Bauhinias. 
17. Pothos Form. This is a tropical form, and is illustrated by various 

species of Aracez. 
18. Orchideous Form. This is seen in the splendid Epiphytes of warm 

climates. ‘Terrestrial species chiefly occur in cold zones. 
19. The Moss Form. 
20. The Lichen Form. Both these forms characterize cold regious 

chiefly. 
in treating of the geographical arrangement of plants, we may consider 

them under two points of view; first, as respects the horizontal or latitude 
arrangement; and second, in respect to the vertical range. The mean tem- 
perature of the earth diminishes as we travel from the equator towards 
either pole, as also in ascending to the top of a high mountain from its 
base; so that there is a certain parallelism between the horizontal range of 
mean temperature and the vertical. The same is the case in plants, as we 
shall find that the same mean temperature, whether we attain this by a hori- 
zontal or by a vertical progression, is characterized by the same vegetable 
features. 

Considering, in the first place, the horizontal range of vegetation, we find 
the following to be the divisions of Meyen, the latest authority on the 
subject :— , 
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A. Torrip Zone. 

1. EauaroriaL Zone. 0°—15°. Mean annual temperature 785°—824° 
F., characterized by the greatest size and variety of forms, with the most bril- 
liant colors and exquisite odors, primitive forests with gigantic trees, and 
climbing plants. The characteristic forms are Palms, Bananas, Arborescent 

Grasses, Pandanus, Scitaminex, Orchids, Lianas, and Epiphytes ; also, plants 
belonging to Cedrelacez, Sapindacez, Czesalpineze, Malvacez, Anonacee, 
Anacardiz, Artocarpez, Lecythidaceze, Malpighiacez, &c. 

2. THe Tropica Zonr. 15°—23°. Mean temperature 73$°—782° F. 
Summer temperature 805°—86°; winter temperature in the eastern coast 
countries 59°. Palms, Musacez, Scytaminex, Meliaceze, Arborescent Ferns, 

Orchidacez, Aracez, and Lianas. Plains with Melastomacez and gen- 
tians in the New World. Forests of mangrove and figs in the Old 
World. 

B. TEMPERATE ZONE. 

38. Suprropican Zone. 23°—34°. Mean temperature 621°—711°; 
mean summer temperature 735°—825°: winters mild and vegetation green 
throughout the year. 

Northern hemisphere. Old World: Pancratia, Dracaenz, Bananas, Palms 
(Crucifera thebaica, Phenix dactylifera, Chamerops humilis), Ficus 
sycamorus, Cordia, Cissus, Capparis, Melia, Camellia, Euphorbiacez, Pista- 

cia, Bauhinia. New World: Arborescent grasses, Tillandsia on Pinus, 

Taxodium, Quercus, Populus, Laurus sassafras, Myrica, Diosphyros, Mag- 

nolia, Liriodendron, Calycanthus, and climbmg Bignonias. 

Southern hemisphere. New Holland: Anthistiria australis and Polygo- 
num junceum. Yorests of Eucalyptus, Cycadez, Xanthorrhea, Callitris, 
Casuarma, Proteaceze, Dilleniacez,. Papilionaceze and Mimosas, Terrestrial 

Orchidez, Stylidia and Goodenia. South Africa: Cycadex, Restiacee, 
Juncacez, Irideze, Composite, Erica, Podocarpus elongatus, with Ascle- 
piadez and Bryonia, Mesembryanthemum and Epiphytes. La Plata: shrubs 
with leathery leaves ; woody Composite, Cestrum, Colletia, Fuchsia, Myrtles, 
and Papilionaceze embraced by Mutisia, Bignoniaceze, Cuscuta, and Loasa- 
eex. Abundant in Loranthacez, Cactaces, Liliacez, and arborescent 

grasses. 
4. WarMeR TemMPERATE Zone. 34°—45°. Mean temperature 5310— 

625°. Summer temperature in North America 77°; in Europe 754°—68° ; 
in eastern Asia, 824°. Winter temperature in America 44$°—323°; in 

Europe 50°—342°; in eastern Asia 263°. 
Northern hemisphere. Evergreen trees with vines, Bignonias, and spinous 

roses, Quercus, Fagus, Castanea, Platanus, Laurus, Fraxinus, Acer, Juglans, 

Myrtus, Gleditschia, Vaccinium, Viburnum tinus, Arbutus uredo and 

andrachne, Smilacese, Aster, Solidago, Labiate, Cistinese, Caryophyllee. 
Meadows are of rarer occurrence. 

Southern hemisphere. New Zealand: Cordyline australis, Phorminm 
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tenax, Areca sapida, &c. Van Diemen’s Land and New Holland: Protea- 
cex, Epacrideze, Leptospermeze. Chili and Buenos Ayres: Fagus, Laurelia, 
Persea, Weinmannia, Coriaria, Myrtus, &c. 

5. Copper Temperate Zone. 45°—58° of latitude. Mean tempera- 
ture 43°—53}° F.; minimum summer temperature on the west coast 561°; 
in the interior of the continent 68°; minimum winter temperature in the 
interior of Europe 14°. 

Northern hemisphere ; Europe: Corylus, Viburnum, extended green mea- 
dows ; great heaths covered with Calluna vulgaris. Turf with Juniperus, An- 
dromeda polifolia and Ledum palustre ; rich in Umbelliferze and Crucifere. 
Asia: Anabasis, Salsola, Chenopodium, Atriplex, Statice, Artemisia, Gentiana, 
Cucubalus tatarica, Glycyrrhiza. America: Abietinez, Sisyrinchium, Dodeca- 
theon, Panaz horridum, Rubus odoratus, and spectabilis, Sorbus and Crategus. 

Southern hemisphere. Evergreen forests of Fagus antarctica and betu- 

loides, with Wéintera aromatica, Podocarpus. Here and there, no trees 
(Falkland Islands and east side of the Straits of Magellan), but instead, 
shrubby growths of considerable extent of Andromeda, Arbutus, Empetrum, 
and Rubus, 4-5 feet high. Extensive meadows of Agrostis magellanica 

and cespitosa, Aira fleruosa, Avena redolens and phleoides, Festuca magel- 
lanica and erecta, Carex and Juncus. Moors of Sphagnum acutifolium, 
with Marchantia polymorpha, Azolla magellanica, Lomaria, Callitriche 
verna, Gunnera, Statica armeria, Galium aparine, Pinguicula alpina, 

Lysimachia repens, Ranunculus lapponicus, Caltha appendiculata and 

sagittata, with Fuchsia and Sanguisorba. 
6. THe Suparcric Zone. 58°—66° of latitude. Mean temperature 

3941°43° F.; summer temperature in the New World 663°; im the Old, 
602°—68°. Winter temperature of western Europe 14°; of the interior 
of Russia 14°—103°. Vegetation very similar through Scandinavia, Si- 
beria, Kamtschatka, Northern America, Iceland, and the Faroe Islands. 
Pines, Firs, Larches, Birches, and Willows predominate; characteristic 
growths are Cetraria islandica, Trichostomum lanuginosum and canescens. 
Meadows of Agrostis, Poa and Aira, Valeriana, Mieraciwm aurantiacum, 

Digitalis purpurea, Stachys, Swertia, Lysimachia, Trientalis, Calluna 
vulgaris, Erica cinerea, Bunium, Ribes, Chrysoplenium, Berberis, Hyperi- 

cum, Prunus padua, Rosa, Trifolium. : 
The Sourm Supantarctic Zone (New Shetland) has the polar character. 

C. Fricip Zone. 

7. Tue Arctic Zonse. This extends from the Arctic circle 66° to 72°. 
Mean temperature 284°--32°, and towards the eastern and continental 

portions far below this. This constitutes the limit of arboreal vegetation 
and of cultivated plants. Characteristic growths common to both continents 
are Gyrophora, Cenomyce rangiferina, Polytrichum, Aira cespitosa and 
fleruosa, Pinus sylvestris and abies, Betula nana and glandulosa, Alnus 

glutinosa, Populus tremula, Salix, Diapensia, Cornus suecica, Azalea, 
Andromeda, Vaccinum, Rubus chamemorus and Sorbus aucuparia. 
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8. Tue Potar Zone. This includes all lands from 72° to the pole. The 
mean temperature of one point in this zone, Melville Island, is 15°. In the 
Old World the mean temperature is 165°. Summer temperature of the 
New World 374°, of the Old 384°. Winter temperature 28° in the New 
and 2}° in the Old. Spitzbergen, Greenland, the coast of Baffin’s Bay, 
Melville Island, Northern Siberia, and Nova Zembla, exhibit the same 

species, with few exceptions. ‘Trees and shrubs wanting. Small turfy plants 
with creeping roots. Poor in genera, species, and individuals. Characteristic 
genera are Phippsia, Colpodium, Dupontia, Pleuropogon, Eriophorum, Juncus, 
Salix, Pedicularis, Andromeda, Pyrola, Saxifraga, Cochlearia, Cardamine. 

Parrya, Platypetalum, Eutrema, Papaver, Ranunculus, Silene, Potentilla, and 
Dryas. Few Monocotyledons, and these not above the grass type. Almost 
total destitution of Apetala and Monopetala. 

VERTICAL RANGE OF PLANTS. 

The relation between altitude and vegetation is best seen in ascending high 
mountains in tropical regions, where all gradations, from the heat of the 
Torrid Zone to the cold of the Arctic regions, may be passed through in 
regular succession. We quote a striking illustration of this circumstance 
from Humboldt :— 

“Tn the burning plains, scarce raised above the level of the southern ocean. 
we find Bananas, Cycadacez, and Palms, in the greatest luxuriance ; after 
them, shaded by the lofty sides of the valleys in the Andes, Tree Ferns: 
next in succession, bedewed by cool misty clouds, Cinchonas appear. When 
lofty trees cease, we come to Aralias, Thibaudias, and myrtle-leaved Andro- 

medas ; these are succeeded by Bejarias abounding in resin, and forming a 
purple belt around the mountains. In the stormy regions of the Paramos, the 
more lofty plants and showy flowering herbs disappear, and are snedesliee by 
large meadows covered with grasses, on which the Llama feeds. We now 
reach the bare trachyte rocks, on which the lowest tribes of plants flourish. 
Parmelias, Lecidias, and Leprarias, with their many-colored sporules, form 
the flora of this inhospitable zone. Patches of recently fallen snow now begin 
to cover the last efforts of vegetable life, and then the line of eternal snow 
begins. 
« On the mountains of temperate regions the variety i is rather less, but the 

change is not less striking. We begin to ascend the Alps, for instance, in 
the midst of warm vineyards, and pass through a succession of oaks, sweet 
chestnuts, and beeches, till we gain the elevation of the more hardy pines 
and stunted birches, and tread on pastures fringed by borders of perpetual 
snow. At the elevation of 1950 feet, the vine disappears; and 1000 feet 
higher, the sweet chestnuts cease to grow; 1000 feet further, and the oak is 
unable to maintain itself; the birch ceases to grow at an elevation of 4680, 
and the spruce fir at the height of 5900 feet, beyond which no tree appears. 
The RAododendron ferrugineum (the Rose of the Alps) then covers immense 
tracts to the height of 7480 feet, and Salix herbacea creeps 200 or 300 feet 
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higher, accompanied by a few Saxifrages, Gentians, and Grasses, while 
_Lichens and Mosses struggle up to the imperishable barrier of perpetual — 
snow.” 

Some authors establish five regions of mountain vegetation, including 1, the 

region of Lowland cultivation; 2, Region of woods; 3, Region of shrubs; 

4, Region of grasses ; and 5, Bedinn of Cnepaseana i A more elabo- 
rate eiaeeifewiaad by Meyen is as follows ; 

1. Region of Palms and Bananas. 

0 to 1900 feet high. Temperature 802° to 86° F. ie to the 
equatorial zone. 

Forests of Mangrove at the sea coasts, and at the mouths of rivers. Ar- 
borescent grasses covering extensive tracts, dense forests of fig trees, Tourne- 
fortia, Dodonea, Barringtonia, Mimosa, Be: overtopped by palms, Musacee, 
and Scitaminez. 

2. Region of Tree Ferns and Ficus. 

1900 to 3800 feet high. Temperature 74° F. Corresponds to the tropic 
zone. 

Arborescent ferns from 20 to 30 feet high, Cinchonacezx, Artocarpus, ‘aid 
Ficus, with Reed Palms, and Passiflore. The undergrowth of Acanthaceze 
Tiliaceze, Euphorbiacee, Tr with Aroidez and Piperacese. 

3. Region of the Myrtles and Laurels. 

3800 to 5700 feet high. 68° to 69.8° F. Corresponds to the subtropical 
zone. 

Dicotyledonous trees, with glossy leaves, shrubby ferns, Quercus, Liquid- 
ambar, Laurinese, Proteaceze, Rubiacez, Erica, Styrax, Sapindaceze, Mal- 

pighiaceze, Melastoma, Myrtus, Eugenia, Eucalyptus, Acacia. 

4. Region of Evergreen Dicotyledonous ‘Trees. 

5700 to 7600 feet high. Temperature, 62.6° F. Corresponding to the 
warmer temperate zone. 

Quercus, Laurineze, Melastomacese, Myrtacese, Colletia, Cactaceze. 

5. Region of Deciduous Dicotyledonous Trees. 

7600 to 9500 feet high. Temperature, 57.2° F. Corresponding to the 
colder temperate zone. 
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Forests of Oak, Beech, and Maple, with Ternstroemia, Euphorbiacex, and 

Melastomacex, many Conifer. 

6. Region of Abietinea. 

9500 to 11,400 feet high. Temperature, 51.8° F. Corresponds to the 
subarctic zone. 

In the Peruvian Andes, instead of Coniferze there occur Escallonize, Win- 
tera granatensis, and Andromede, with Swertia. In the Mexican plateaus, 
in addition to the Abietinez, there are forests of Oak and Yucca, Tillandsia 

and Cactacex, with Stevia arenaria, Ranunculus, and Astragalus. 

7. Region of Alpine Shrubs, or of Rhododendronna. 

11,400 to 18,300 feet high. Temperature 44.6° F. Corresponds to the 
arctic zone. 

No trees, only shrubs ; Rhododendrons, Astragalus, Befaria, Cactus, 
Calceolaria. 

8. Region of Alpine Plants. 

13,300 to 15,200 feet high. Temperature, 374° to 394° F. Corresponds 
to the polar zone. 

In the northern Cordilleras, Composite, Mimulus, Calceolaria, Sida, 

Lupinus ; in the southern, Lecidea geographica, grasses, Plantago, Gentiana, 
Befaria, Mullinsia, Epilobium. In the mountains of Java, Valeriana, 

Gentiana, Viola, Ranunculus, Potentilla, Draba, Primula, Salix, Astragalus, 

Phyteuma, &c. 

Pl. 73, fig. 1, presents a general view of those cultivated plants, which 
furnish the principal articles of food and medicine: the various Cerealia 
Cacao, Sugar, Coffee, Tea, Cinnamon, Pepper, Nutmeg, Vanilla, Clove, 
Cotton, and Peruvian Bark. Fig.2 is a more detailed exhibition of the 
Chinese and East Indian region of cotton, tea-plant, cinnamon tree, pepper, 
&c. Fig. 3 is a special chart of the region of the sugar-cane, coffee, and 
cacao tree, of tea, vanilla, &c., in the West Indies and South America, 

The remaining four figures present to us the vertical distribution of plants. 
Fig. 4 represents this distribution in the temperate zone of Asia. From the 
foot of the Himalayas to the middle of the region, between 3 and 4, no snow 
occurs; and up to a point halfway between 4 and 5, the snow vanishes 

before the rainy season, and the tropical herbaceous plants cease to exist. 
Oaks are found at 4. Rhododendrons at 6, &c. At a height from 1 to a 
region between B and 4, we find first the dwarf palm, higher up the long- 
leaved fig, Shorea robusta, and finally oaks. Between C and D is the region 
of sugar plantations ; between D and H, that of the Deodora Cedar ; between 

EK and F are found wheat, walnut, and almond trees, &c.; between F and 
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G, the white Birch, Juniper, &c.; and above all, at G, there occurs Genista 
versicolor. Fg. 5 represents the distribution of American plants. Thus the 
palm is found up to A; arborescent ferns to B; the grape to C; cinnamon 
to D; oaks and the Mexican alder to EH; Pinus occidentalis to F ; maize to — 
G (probable snow line of Aconcagua); barley to H. On the eastern side, 
Pinus occidentalis at F, and the Mexican alder and oaks at G. Fig. 6 
illustrates the temperate zone of Europe; the grape, chestnut and walnut, up 

to A; to B, oaks, white birch, red birch ; to C, Pinus picea and abies; to D, 
Alnus viridis and Rhododendron ; to E, Salix herbacea ; F to G, Pinus rubra; 
to H, oaks ; and the chestnut, the grape, &c., down to the foot again. Fig. T 

refers to the Canary Islands: to A, Palms; to B, Cerealia and the grape; 
to C, Laurel trees; to D, Pinus canariensis; to EH, Spartium rubiginosum ; 
and to F, a species of Viola. Fig. 8 shows the distribution of plants in the 
frigid zone of Europe; Pinus sylvestris to A; the white birch to B; and to 
C, salix herbacea and lanata. 

SYSTEMATIC BOTANY, OR THE CLASSIFICATION OF 
PLANTS. 

It does not come within the scope of the present work to give a history 
of the rise and progress of the science of Botany, nor to enumerate the 
various systems of classification which have been propounded. We will 
merely state that such systems are either artificial or natural. The most 
important artificial system is that of Linnzeus, which, better perhaps than 
any other system affords an index to the genera. The objection to this 

- and to other artificial systems is, that genera and species of very different 
character are necessarily brought together, while their affinities and truly 
essential characters may be wholly opposite. Up to a comparatively recent 
period the system of Linnzus almost exclusively prevailed ; few botanists of 
the present day, however, make any other use of it than that of a key or index. 
In this system twenty-three classes are founded on the number, relative 
lengths, position, and connexion of the stamens; the orders in these classes 
depending on the number of styles, the nature of the fruit, occasionally the 
number of stamens, and the perfection of the flowers. The twenty-fourth 
class includes plants with inconspicuous flowers. The following is a tabular 
view of the system as analysed by Balfour. 

Tabular View of the Cuasses of the Linnean System. 

A. PHaxerocamia (Flowers present) : 
I, Stamens and Pisti] in every flower. 

1. Stamens free. 
a. Stamens of equal length, or not differing in certain proportions: 

Class I. Monandria with one  stamen. 

6“ II. Diandria “ two stamens. 

és lil. Triandria “ three «6 

$6 IV. Tetrandria “ four 66 
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Class V. Pentandria with five stamens. 

és VI. Hexandria ¢ six 6“ 

“ VII. Heptandria “ seven = 
"2 VIII. Octandria «eight # 
a IX. Enneandria “ nine $f 
. X. Decandria “« ten 4 
- XI. Dodecandria “ 12to19 * 
- XII. Icosandria “ 20ormore “ inserted on calyx. 
? XIII. Polyandria “ 20ormore “ ; “ receptacle. 

b. Stamens of different lengths : 
Class XIV. Didynamia “two short and two long stamens. 

ee XV. Tetradynamia “ two short and four long. 
2. Stamens united. 

a. By filaments : : 
Class XVI. Monadelphia “ stamens in one bundle. 

i XVII. Diadelphia “ “ in two bundles. 

“« XVIII. Polyadelphia “ “ in more than two bundles. 
b. By anthers (compound flowers) : 
Class XIX. Syngenesia “ “ united by anthers. 

a XX. Gynandria =“ «and pistil on a column. 
II. Stamens and pistil in different flowers. 

1. On the same plant: 
Class XXI. Moneecia. 

2. On different plants: 
Class XXII. Dicecia. 

III. Stamens and pistils in the same or in different flowers, on the same or on different 
plants : 

Class XXIII. Polygamia. 
B. Cryrrocamia (flowers absent) : 

Class XXIV. Cryptogamia. 

Tabular View of the OrpeRs of the Linnean System. 

A. Classes I to XIII. subdivide into: 

Order 1. Monogynia with one free style. 
A 2. Digynia “ two “ styles. 
“ 3. Trigynia “ three rs 55 
Be 4. Tetragynia “ four € ¢ 
€ 5. Pentagynia “ five ¢ és 
= 6. Hexagynia “ six ¢ « 
a 7. Heptagynia “ seven bi 3 
. 8. Octogynia « eight $ a“ 
a 9. Enneagynia “ nine ‘ 
“ 10. Decagynia e ten “ 

“ 11. Dodecagynia “ 12t019 “ % 
“« 12. Polygynia “20 or more “ ff 

B. Class XIV. subdivides into : 
Order 1. Gymnospermia with the fruit formed by four Achenia. 

« 2. Angiospermia “ “ “ a two-celled capsule with many seeds. 
C. Class XV. subdivides into: 

Order 1. Siliculosa: fruit, a Silicula. 

« Q. Siliquosa: fruit, a Siliqua. 
D. Classes XVI. to XVIII. subdivide into : 

Orders: Triandria, Tetrandria, Decandria, &c., according to the number of 
stamens. 
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E. Class XIX. subdivides into : 
Order 1. Polygamia equalis: florets all hermaphrodite. | 
Wa “« _superflua: florets of the disk hermaphrodite, those of the 

ray pistilliferous and fertile, 
RB. a frustranea: florets of the disk hermaphrodite, those of the 

ray neuter. 

Samer as necessaria: florets of the disk staminiferous, those of the 
ray pistilliferous. 

aud ie segregata: each floret having a separate involucre. 
“ 6. Monogamia. Anthers united, flowers not compound. 

EF. Classes XX. to XXII. subdivide into : 

Orders: Monandria, Diandria, &c., according to the number of stamens. 

G. Class XXIII. subdivides into : ; 

Order 1. Moncecia: Hermaphrodite, staminiferous, and pistilliferous flowers on 

the same plant. ; 

“« 2, Dicecia: the same on two plants. 

“« 3. Tricecia: the same on three plants. 
H. Class XXIV. subdivides into: 

Order 1. Filices: Ferns. 

“ 2. Musci: Mosses. 

“ 3. Hepatice : Liverworts. 
« 4. Lichenes: Lichens. 

« 5. Alge : Seaweeds. 
« 6. Fungi: Mushrooms. 

The object in the natural system is to combine those plants which are 
allied in essential points of structure. Every natural method is, however, 
to a certain extent artificial, and it will be impossible to construct a perfect 
natural system until all the plants of the globe are known. ‘The first natural 
system of much special value was that of Jussieu, published in 1789. This 
includes one hundred natural orders or groups of genera, the whole arranged 
under fifteen classes, as follows : 

NatTurAL SYSTEM ACCORDING TO JUSSIEU. 
Class 

ACOTYLEDONES, : : : : ; : nme tare : - : : 4 : 
( Mono-hypogyne (Stamens hypogynous), . : : : oe 

MonocoTyLeponEs, 4 Mono-perigyne ( “  perigynous), . ; : , . III. 
| Mono-epigyne ( “  epigynous), . A ‘ : Aig ee 

Epistaminee (Stamens epigynous) V. 
Apetalze Peristaminee( “ perigynous) VI. 

Hypostaminez ( “ hypogynous) VII. | (No petals) 

Hypocorolle(Corollahy pogynous) VIII. 
Pericorolle ( “ perigynous) IX. 

| Monopetale 4 (Synanthere . X. 
a Monoclines { (Petals united) | (anthers united) 

DicoTYLEDONES, (Sowers united) Epicorolle : 

| (Corolla epigynous) | Corisantheree . Mt. 
[ (anthers free) 

l 

(Epipetale (petals epigynous). XII. 
Polypetale 4 Peripetale ( “ perigynous). XIII. 

| (Petals distinct) | Hypopetale( “ hypogynous). XIV. 

Diclines (flowers unisexual or without a perianth). : : XV. 
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The philosophical system of Endlicher divides plants into two regions and 
five sections, as follows : 

NaruraLt System accorpine to ENDLICHER. 

Region I. TuatiopuyTa (frond plant). No opposition of stem and root. * 
No spiral vessels, and no sexual organs. Propagated by spores. 

Section 1. Protophyta. Developed without soil; deriving nourishment 
all around ; fructification indefinite. 

Section 2. Hysterophyta. Developed on decaying organisms ; nourished 
internally from a matrix ; all the organs appearing at once, and perish- 
ing in a definite manner. 

Region II. Cormopuytra. Opposition of stem and root. Spiral vessels and 
sexual organs distinct in the more perfect. 

Section 8. Acrobrya. Stem increasing by the apex, the lower part 
being unchanged, and only conveying fluids. | 

Cohort 1. Anophyta. No spiral vessels. Both sexes present. 
Spores free within spore-cases. 

Cohort 2. Protophyta. Bundles of vessels more or less perfect. 

No male organs. Spores free within one or many-celled spore- 
cases. 

Cohort 3. Hysterophyta. Both sexes perfect. Seeds without an 
embryo, consisting of many spores. Parasitic. 

Section 4. Amphibrya. Stem increasing at the circumference. Vege- 
tation peripherical. 

Section 5. Acramphibrya. Stem increasing both by apex and circum- 
ference. Vegetation peripherico-terminal. 

Cohort 1. Gymnosperme. Ovules naked, receiving the fecundating 
matter directly at the micropyle. 

Cohort 2. Apetale. Perigone either wanting or rudimentary or 
simple, calycine or colored, free or adherent to the ovary. 

Cohort 3. Gamopetalz. Perigone double; outer calycine, inner 
corolline ; gamopetalous, rarely wanting by abortion. 

Cohort 4. Dialypetale. Perigone double; outer calycine, parts dis- 
tinct or united, free or attached to the ovary; inner coralline, 
parts distinct or very rarely cohering by means of the base of 
the stamens; insertion hypogynous, perigynous, or epigynous ; 
sometimes abortive. 

Under these sections are enumerated 279 natural orders, grouped under 
sixty-one classes. 

The arrangement which we have selected to be the basis of our classi- 
fication is that of De Candolle, as modified by certain more recent 
authors. 
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NatTurRaAaL SysTEM ACCORDING TO De CANDOLE. 

A. CryptTocamus ork CELLULAR FLOWERLESS PLANTS. 

Class 1. Acotyledons or Acrogene. 

Sub-Class 1. Amphigame, Thallogenz, or Cellulares : entirely cellular. 
. 2. Adtheogame, or Cormogene : having vascular tissue. 

B. PHANEROGAMOUS OR VASCULAR FLOWERING PLANTS. 

Class 2. Monocotyledons, or Endogene. 

Sub-Class 1. Glumacez. Floral envelopes imbricated, leaves parallel- 
veined. 

2. Petaloidez or Floridez. Floral envelopes, verticillate leaves, 
parallel veined. 

a. Unisexual, often achlamydeous. 
b. Hermaphrodite, ovary free. 
c. Hermaphrodite, ovary adherent. 

3. Dictyogenze. Floral envelopes verticillate, leaves reticulated. 

Class 3. Dicotyledones or Erogene. 

Peta a Sub-Class 1. Monochlamydee. A calyx only, or none. 

single a. Gymnosperme. Seeds naked, See — 
perianth, b. Angiosperme. Seeds in an ovary, P e peas 

( Monopatele of 
4 

l 

Having Calyx f « 2. Corollifloree. Petals united, bearing the stamens, Ieee 

and Corolla | 
Dichlamydee. “ 3. Calyciflore. Petals distinct, stamens perigynous Polypetale of 

e 4. Thalamiflore. “ i “  hypogynous Jussieu. 

Before proceeding to the more particular consideration of the orders of 
the system, we shall make a brief reference to the more usual symbols and 
abbreviations as used in botanical descriptions. 

The authorities for genera and species are given by adding the abbre- 
viated name of the botanist who described them. Thus, Veronica L. is 

the genus Veronica as defined by Linneus; Veronica arvensis L. is a cer- 

tain species of Veronica, defined by the same author; Oxytropis DC. is 
the genus as defined by De Candolle. It is usual in descriptive works to 
sive a list of the authors, and the symbols for their names. The abbre- 
Viation v. s. sp., means vidi siccam spontaneam, or that the author has seen 
a dried wild specimen of the plant; v. s. c. means vidi siccam cultam, or 
that he has seen a dried cultivated specimen; v. v. s. means vidi vivam 
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spontaneam, or that he has seen a living wild specimen; while v. v. c. means 
vidi vivam cultam, or that the author has seen a living cultivated specimen. 
The asterisk prefixed to a name (*L), indicates that there is a good descrip- 
tion at the reference given to the work; while the dagger (tL), implies 
some doubt or uncertainty. The point of admiration (!DC), marks that an 
authentic specimen has been’ seen, from the author named; and the point of 
interrogation (?) indicates doubts as to the correctness of genus, species, &c., 
according as it is placed after the name of the one or other. ©, 0, ©. or 

A, annual; ¢, ©O, ©, or B, biennial; 2, A, or P, perennial; 5, or Sh., 

shrub ; }, twining to the left; (, twining to the right; %, hermaphrodite ; 
5, male; ?, female: §—%,monecious, or the male and female on one 

plant;  : %, dioecious, or the male and female on different plants; 0 or 8, 
means indefinite in number. 

Section A. Cryprocamous PLANTs. 

Class 1. Acotyledones, Juss. Acrogens and Thallogens, Lindl. 

The plants belonging to this class are in some instances composed entirely 
of cellular tissue; in other instances, both cells and vessels are present. 
The vascular tissue in the higher orders consists partly of closed spiral and 
scalariform vessels. Many of them have no true stem nor leaves. The 
woody stem, when present, consists of vascular bundles, which increase in 
an acrogenous manner. The stem of tree-ferns (which illustrates this class) 
is unbranched, more or less uniformly cylindrical, hollow in the interior, and 

marked by the scars of the leaves. Stomata occur in the epidermis of the 
higher divisions. Leaves, when present, have frequently no true venation; at 
other times the venation is forked. There are no flowers, and no distinct 
stamens nor pistils. Reproduction takes place in some cases apparently bY 
the union of cells of different kinds (antheridia and pistillidia), by means of 
which germinating bodies called spores are formed. In other cases it is 
difficult to trace this process of fertilization. ‘The spore may be considered as 
a cellular embryo which has no cotyledons, and germinates from any part of 
its surface, being heterorhizal. 

Sub-class 1. Amphigame, Thallogenes, or Cellulares. 

Acotyledons composed entirely of cellular tissue, having no distinct axis, 
nor leaves, nor stomata, propagated by means of spores which are often in- 
closed in asci. 
Orver 1. Ave#, the Sea-weed Family. Cellular plants found both in salt 

and in fresh water. Fronds composed of variously formed, often elongated 
cells, which are either simple or branched filaments, continuous or articu- 
lated, separate or combined in different ways, so as to constitute fronds of 
different kinds. Growth takes place by the division of cells, or by cellular 
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prolongations, in the form of lateral branches. Reproductive organs consist 
of spores, which are contained in mother-cells or perispores, or sporocarps. 

These are sometimes congregated together in receptacles of different sorts. 
The spores occasionally divide into three or four cells, constituting tetraspores. 
In addition te spores or sporocarps, there are sometimes round, or clavate, 

or filamentous cellular bodies present, to which some give the name of anthe- 
ridia. In some of the simplest Algze, the whole plant is concerned in 
producing new individuals by division of the parent cells imto two or 
four. In others there is a union of two filaments, and a passage of certain 
granular particles (endochrome) from the one to the other, ending in the 
formation of the spore. This process is termed conjugation, and is one of 
great interest. It has been observed in some of the Confervacee and 
Diatomacee. In certain cases, the terminal cell of the filament is that in 
which a spore is formed without any conjugation, and in these cases the 
spore is frequently provided with ciliary processes, which exhibit for a time 
spontaneous movements; hence called zoospores. In the higher Algz, the 
sporocarps containing two, four, or more reproductive cellules, are united 
together in conceptacles along with filaments containing phytozoa, and 
called antheridia. In Characee there are two distinct organs of re- 
production. 

Sub-order 1. Diatomacee: inhabiting still waters and moist places ; 
fronds consisting of frustula or fragments, which are either angular or 
cylindrical, often silicious and brittle (non-silicious in Desmidiez) united 
by a gelatinous sort of substance; propagated by the division of parent 
cells into two halves, which become more or less completely detached, and 

form new individuals. Conjugation also takes place in some instances, in the 
same way as in the Confervacee. 

Sub-order 2. Confervacee: aquatic plants often of a green color, con- 
sisting of one or more cells of a rounded or cylindrical form, united together 
So as to form an articulated or flat frond. They increase by the merismatic 
division of cells. Reproduction effected by spores which are formed in the 
interior of the cells by a change in the arrangement of the granular matter, 
or by the union of filaments of different plants, a process of conjugation by 
which granular matter passes from one to the other. Pl. 54, fig. 34, a-d; a, 

Conferva bombycina ; 6, C. rivularis in various states: c, C. flaccida and d, C. 
glomerata. 

Sub-order 3. Floridee, or Ceramiacee : rose or purple-colored sea-weeds, 
with fronds formed of a single row of articulated cells, or of several rows of 

cells combined into a flat expansion; organs of reproduction consist of sporo- 
carps or perispores, intermixed with clavate filaments called antheridia. The 
sporocarps contain cells or spores often divided into four (tetraspores), and 
inclosed in conceptacles of various kinds. 

Sub-order 4. Fucacee, or sea-weeds, the sea-wrack tribe: usually growing 
in salt water: frond consisting of cells which are often united by gelatinous 
matter, and which sometimes form a broad expansion (a membranous 
thallus), supported on a stalk; organs of reproduction consist of sporocarps 
and antheridia, contained in conceptacles opening externally, which are 
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united in club-shaped expansions or receptacles, situated at the end or 
margins of the fronds. In germinating, the nucleus bursts the epispore or 
outer covering of the spore, and sends out filamentous processes. Pl. 54, fig. 
36, Laminaria digitata; fig. 387, L. saccharina with cellular tissue and fruit. 
Fucus vesiculosus (fig. 38). 

Sub-order 5. Characee: water plants formed of parallel tubes, which are 
sometimes incrusted with carbonate of lime; reproductive organs are of 
two kinds: a, a round red globule consisting of eight valves which inclose 
cells of different kinds, containing granular matter and peculiar spiral fila- 
ments or phytozoa; b, an oval nucule formed by a large central cell or 
spore, with five elongated cells wound spirally round it, surmounted by five 
teeth. Some consider the globule as an antheridium, and as equivalent to an 
anther. ; 

OrveR 2. Funes, the Mushroom Family. The plants belonging to this 
order consist of cells, sometimes round, sometimes elongated, in the form of 
filaments, either placed closely together, or separated. They are variable 
in their consistence, being soft or hard, fibrous or gelatinous, fleshy or 
leathery. They never contain green gonidia, like Lichens, and they rarely 
grow in water. ‘There exists a vegetative system, called spawn or my- 
celium, formed of elongated, simple, or articulated filaments, concealed 

within the matrix, or expanded over its ‘surface, from which varied forms 
of fructification proceed. The mycelium occurs either in a filamentous, a 
membranous, a tubercular, or a pulpy form. The reproductive organs con- 
sist of spores or spherical cells (usually four, or some multiple of four), 
which are either attached to the cellular tissue, and supported often on 

simple or branched filamentous processes, called sporophores or basidia; or 
are contained in thece, cystidia, or asci, accompanied by bodies called 
antheridia, or paraphyses; in the latter case the term sporidia is sometimes 
applied to the spores. The sporophores sometimes end in delicate cells, bear- 
ing the spores, and called sterigmata. In the Agarics, or Mushrooms, 
which are among the best known fungi, there is observed first a roundish 
protuberance on the mycelium. This swelling is called the volva, or wrap- 
per, and it gradually enlarges, containing in its imterior what appears 
afterwards as the agaric, with its reproductive bodies. When the volva is 
ruptured the fully-formed agaric is seen, consisting of an upper rounded 
portion, called the pileus, or cap, supported on a stalk or stipes. On its 
under surface is situated the hymenium, or the part where the spores are 
produced, covered at first by a thin membrane, called a veil (indusium or 

velum), which is ultimately ruptured; and when the rupture takes place at 
the edge of the pileus, an annulus or ring is left on the stipes. The 
hymenium, or the part on which the organs of reproduction are placed, 
consists in the agaric of cellular plates, lamelle, or gills, radiating from the 
centre. In other genera of fungi it consists of tubes or solid columns, or 
fleshy or gelatinous matter. Sometimes the hymenium is on the upper 
surface of the fungus. Cellular plants, often growing on decaying organic 
matter, generally very transient, and presenting various colors, and found in 
all parts of the world. 
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The plants of this order are remarkable as esculents, as poisonous sub- 
stances, and as causing great injury to animal and vegetable tissues. It 
is among these that we find the various mushrooms, some known as furnish- 
ing an excellent article of food, others as highly poisonous. It is difficult 
to indicate any good character by which to distinguish the former from 
the latter, other than that they generally grow solitary in dry pastures, 
are rarely high colored, generally white or brownish, seldom show scales, and 
have brittle flesh. The various moulds which occur on animal or vege- 
table substances belong to this order. Some fungi are produced on living 
animals. 

Sub-order 1. Phycomycetes: Thallus floccose, spores surrounded by a 
vesicular veil, or sporangium. The principal genera are Phycomyces and 
Mucor. i 

Sub-order 2. Ascomycetes: Sporidia (spores), contained often in sets of 
eight in asci or tubes. This sub-order includes the Truffle, Tuber cibarium 
(pl. 54, fig. 18). , 

Sub-order 3. Hyphomycetes: Thallus floccose, spores naked, often septate. 
Sub-order 4. Coniomycetes : Flocci of the fruit obsolete or mere peduncles, 

spores single, often partitioned, and on more or less distinct sporophores. 
The principal genera in this sub-order are Ustilago and Uredo, the latter 
causing the well-known smut and brand. PI. 54, fig. 16, Ustilago segetum ; 
fig. 17, Uredo phaseolli. 

Sub-order 5. Gasteromycetes: Hymenium inclosed in a membrane (peri- 
dium), spores as in the next sub-order. A species of Bovista one of the 
principal genera. B. gigantea (pl. 54, fig. 19) is remarkable for its great 
size and for the rapidity of its growth; having been known to increase in a 
single night from the size of a pea to that of a melon. Pl. 54, fig. 20, repre- 
sents Morchella esculenta, an edible fungus which is prepared in large 
quantities in some parts of Europe, by cutting into pieces and drying in 
ovens. : 

Sub-order 6. Hymenomycetes: Hymenium naked, spores in sets of four, 
and borne on distinct sporophores. Hydnum auriscalpium and squamatum 
(pl. 54, fig. 23). Polyporus perennis (pl. 54, fig. 21). <A species of 
Polyporus, P. destructor, is one of those Fungi which cause the dry rot. 
Boletus umbellatus (pl. 54, fig. 22°); B. edulis (fig. 22’); Cantharellus 
cibarius (fig. 24); Agaricus fimetarius (fig. 25); A. campestris and squar- 
rosus (fig. 26); A. procerus (fig. 27); and A. muscarius (fig. 28). The 
genus Agaricus contains a great number of species, and includes some that 

are highly poisonous, as well as others that are perfectly harmless. The com- 
mon mushroom belongs here. 

Orper 3. Licueness, the Lichen Family. Plants forming a thallus, which 
is either foliaceous, crustaceous, or pulverulent, these different forms de- 
pending on the mode in which the cells are developed and combined. The 
reproductive organs appear on the frond in the form of protuberances of 
various kinds, consisting of an outer layer of thick-walled roundish cells, 
more dense than the tissue of the thallus, and of a different color; and 
of an internal medullary layer of paraphyses and sporangia, lying 
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perpendicularly to the outer layer. The fructification gradually projects 
more and more from the surface, and either remains covered with the outer 
layer, or bursts through it. When it remains closed, there is a nucleus in 
the centre. When the fructification bursts through the cortical or outer 
layer, it expands in the form of shield-like disks, called apothecia or patella, 
or linear expansions called lirelle. Sometimes the cortical matter forms 
a border round the fructification, at other times it grows up in the form of 
a stalk, so as to give rise to the podetium. The young thece (asci) contain 
spores, varying from four to eight, or from twelve to sixteen. Occasion- 
ally, the spores are in sets of two. Separated cells of the medullary layer, 
of a green color, called gonidia, or gongyli, are considered as another kind 
of reproductive organ. ‘There is much uncertainty as to the real character 
of the spherical or sub-spherical green bodies called gonidia, which are 
characteristic of true lichens. When separated from the parent structure, 
they are capable of forming new plants. Lichens are found in all quarters 
of the globe, adhering to stones, rocks, trees, &c. During their entire 

growth, they appear to be capable of deriving most of their nourishment from 
the atmosphere. They have the power of acting on hard rocks, so as to dis- 
integrate them in process of time, and many of them contain much inorganic 
matter in their composition. They all grow in the air; none are found sub- 
mersed. 

Sub-order 1. Coniothalamee : pulverulent lichens ; shields open, without a 
nucleus, cavity filled with free spores. 

Sub-order 2. Idiothalamee : shields closed at first, opening afterwards, con- 

tainmg free spores in a nucleus composed of the gelatinous remains of the 
paraphytes and sporangia. 

Sub-order 3. G'asterothalamee : shields either closed always, or opening 
by bursting through the cortical layer of the thallus, the nucleus containing 
the deliquescing or shrivelled sporangia. 

Sub-order 4. Hymenothalamee : shields open, discoid permanent, nucleus 
bearing the sporangia on its surface. 

The economical value of some lichens is considerable. Cetraria islandica 
(pl. 54, fig. 31), or Igeland Moss, contains a nutritious substance called lich- 
enin. Cladonia rangiferina furnishes the principal winter food of the Reindeer. 
Fig. 29 represents Cladonia pyxidata and verticillata. Parmelia parietina 
(pl. 54, fig. 30) contains a yellow coloring matter called parietin. Rocella 

-tinctoria (fig. 32) furnishes part of the archil of commerce. Fig. 33 repre- 
sents Usnea florida. The tripe de roche, a nutritious lichen found in the 
Arctic regions of America, belongs to the genus Gyrophora. 

Sub-class 2. Aitheogame or Cormogene. 

Orver 4. Hepatica, the Liverwort Family. Plants having an axis 
which either bears cellular leaves or is leafless, and is bordered by a mem- 
branous expansion or thallus. Stomata are found in the epidermis of 
some. The reproductive organs are: 1. Antheridia, which are either 
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imbedded in the frond, or situated on rounded, sessile, and stalked receptacles. 

2. Pistillidia, either inclosed in involucres and solitary, or occurring at the 
edge of the frond, or on the lower side of stalked peltate expansions. Thecze 
or developed pistillidia, having no operculum, opening irregularly, or by 
four valves. Spores often mixed with spiral filaments called elaters. He- 
terorhizal in germination. ‘Terrestrial plants found in damp places, or 
inhabiting water; some having a moss-like appearance. They are natives 
both of cold and warm climates, and are generally distributed over the 
globe. 

Sub-order 1. Jungermanniee, or scale mosses. Frondose or foliaceous 
plants, terrestrial or on trees. Capsule dehiscent lengthwise into four valves. 
Jungermannia, the principal genus, is represented by many species: Gym- 
noscyphus, one of the true Jungermanniez, is represented in pl. 54, fig. “48, 
by G. repens. 

Sub-order 2. Marchantiee. Frondose and terrestrial ; neha growing 
in wet places, with the fertile receptacle raised on a peduncle, capitate or 
radiate, bearmg pendent calyptrate capsules from the under side, which 
open variously, not four-valved. laters with two spiral fibres. Ex. 
Marchantia polymorpha (pl. = jig. 44), very common jn shaded, moist 
places. 

Sub-order 3. Anthocerotee. Terrestrial frondose annuals with the fruit 
protruded from the upper side of the frond; perianth none. Capsule pod- 
like, single or double-valved, with a free central columella. Elaters none or 

gimperfect. Ex. Anthoceros punctatus (pl. 54, fig. 42), found on wet slopes 
and the sides of ditches throughout the United States. 

Sub-order 4. Ricciee. Mostly frondose floating little annuals, with both 
kinds of flowers, and the fruit immersed in the frond. No involucre, perianth, 

nor elaters. Capsule bursting irregularly. Ex. Riccia. 
Sub-order 5. Monoclee. Fruit, solitary capsular, opening laterally by a 

longitudinal slit. © Elaters, mixed with spores. Vegetation, foliaceous or 
frondiform. Ex. Monoclea. 

OrverR 5. Musci, Mosses. Plants having a distinct axis of growth, often 
giving off branches or innovations; no vascular system. Leaves minute and 
imbricated, entire or serrated, sometimes with condensed cells, in the form 

of ribs or nerves. _ Reproductive organs of two kinds: 1. Antheridia, 
cylindrical or fusiform stalked bags, containing powdery matter and plhy- 
tozoa, and mixed with empty jomted filaments or paraphyses. 2. Urn- 
shaped pistillidia, inclosed at first within a calyptra. which is ultimately 
carried up with them, leaving often a sheath round the bottom of the fruit 
stalk. These pistillidia finally become the thecz, or spore-cases, supported 
on a stalk or seta, which has leaves at its base, called perichetial leaves ; 
on removal of the calyptra the theca is found to consist of a case with an 
operculum or lid, which, when it falls off, shows the mouth of the urn, either 

naked or crowned with a peristome, consisting of one or more rows of teeth 
(in number four, or a multiple of four), distinct or united in various ways. 

In the centre of the theca is a columella, and the bag formed between it and 

the parietes of the theca contains spherical cells, called spores, each of 
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which divides into four small spores, or sporules, the germinating bodies. 
In some cases the operculum remains persistent, and the theca opens by 
four valves. At the base of the theca there is occasionally a fleshy 
protuberance at one side, called a struma ; or a swelling of the seta, called 

an apophysis. The calyptra is sometimes split on one side (dimidiate), at 
‘other times it is entire or split into short clefts all around its base 
(mitriform). Between the teeth of the peristome and the edge of the theca 
an elastic ring or annulus is formed, and occasionally a horizontal septum or 
epiphragm extends across the mouth of the thecz. The setze are sometimes 
twisted, and so are the teeth of the peristome. Mosses are either erect or 
creeping, terrestrial or aquatic plants, found in all moist countries, extending 
from the Arctic to the Antarctic regions. They abound most in temperate 
climates. They are among the first plants which appear on newly formed 
islands. 

Mosses have been divided into Pleurocarpi, those in which the fruit is 
lateral, and Acrocarpi, whese the fruit is terminal, The principal North 
American sub-orders are: Fontinalee, Hypnacee, Leskeacee, Neckeracee, 
Pterogonacee, Bryacee, Meesiacee, Bartraniacee, Buxrbaumiacea, 

Polytrichacee, Fissidentee, Leucobryacee, Dicranacee, Trichostomacee, 

Tetraphidee, Orthotriceacee, Encalyptee, Grimmiacee, Weissiacee, 

Splachnacee, Funariacee, Pottiacee, Gymnostomacee, Sphagnacee, 

Andreacee, and Phascacee. Illustrations of one or two species of these 

sub-orders are furnished by our figures. Pl. 54, fig. 41, represents 
Climacium dendroides, one of the Hypnacez found in woods on the 
ground. Sphagnum acutifolium, or Peat-moss (fig. 39). This genus 
furnishes most of the peat found in peat bogs, and employed for various 
purposes. . 

OrveR 6. Lycopopiace#; the Club Moss Family. Stems creeping, or 
corms; annular vessels in the axis. Leaves imbricated, more or less 
setaceous, sometimes subulate. Thecez axillary and sessile, one to three 
celled, opening by valves or indehiscent; often of two kinds, one round, 
reniform, or crescentic, containing minute powdery matter, and called by 
some antheridia, though perhaps erroneously; the other of 4 roundish tetra- 
hedal form, inclosing a cell which produces four spores capable of germi- 
nating ; the spores are considered by some as equivalent to ovules, and the 
mother-cell as an ovary or oophoridium. In Jsoetes, the two kinds of repro- 
-ductive bodies are imbedded in the substance of the base of the leaf. They 
are moss-like plants, intermediate between ferns and mosses, and in some 
respect allied to coniferous plants. They abound in warm, moist, insular cli- 

mates. There are six genera, and about 200 species. Examples: Lycopo- 
dium, Selaginella, Isoetes.  — 

Some of the Lycopodiwms are emetic and cathartic. The powdery 

matter in the thece is inflammable, and has been used as a substitute for 
sulphur, under the name of Lycopode, or vegetable brimstone. It is also 
employed to cover pills, so as to prevent their being acted upon by 
moisture. Lycopodium squamatum, a Brazilian, and L. lepidophyllum, a 
Mexican species, coil up into a ball during the dry season, and unroll 
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during the wet season. Lycopodium clavatum, or common club-moss (pl. 54, 
jig. 58.) 

OrvER 7. Marsiteace®, ok Ruizocarrem, the Pepperwort Family. 
Stem wanting, or a rhizome. Leaves often stalked, with the lamina 
divided into three or more wedge-shaped pieces. Sometimes the lamina is 
abortive ; vernation circinate. Reproductive organs near the root, or along 
the petiole, inclosed in an involucre; these organs are of two kinds: 1. 

Stalked or sessile clustered membranous sacs, containing minute granules, 
which some consider as pollen: hence the bodies are called anthers. 2. 
Membranous sacs, containing cells which divide into four, one only of which is 
developed as a germinating body; the sacs have been called ovule-sacs, and 
the single developed cell is considered by some as an ovule which is impreg- 
nated by the so-called pollen. The thece are the bodies from which 
germination proceeds, creeping or floating plants, found in ditches and pools 
in various parts of the world, more especially in temperate climates. They 
are not put to any important use. There are four genera, and upwards 
of twenty species. Examples: Marsilea, Pilularia, Salvinia. Marsilea 
quadrifolia (pl. 54, fig. 47); Pilularia globulifera (fig. 45); Salvinia natans 
(pl. 54, fig. 46). | 

OrpeR 8. Finices, or Ferns. Stem a rhizome, which creeps along or 
under the surface of the ground, emitting descending roots and ascending 
fronds (leaves), or which rises into the air so as to form an acrogenous 
trunk. This trunk (stipe) 1s of nearly uniform diameter, is hollow in the 
interior, marked on the hard outer rind by the scars (cicatrices) of the 

leaves, and contains vascular bundles of woody, dotted, and scalariform 

vessels, which are inclosed in hard plates, and are arranged in an irregular 
manner. Sometimes the trunk is dichotomous. The outer fibrous 
covering is formed by the bases of the leaves, and is thicker at the lower 
than at the upper part of the stem. The leaves (fronds) have a circinate 
(gyrate) vernation; their veins are generally of equal thickness, and either 
simple or dividing in a forked manner, or somewhat reticulated, and 
occasionally stomata occur. Reproductive organs consisting of spore- 
cases (thecze, sporangia), which arise from the veins on the under surface 
of the fronds, or from their margin. Spore-cases either stalked, with the 
pedicel passing round them in the form of an elastic ring, or sessile and 
destitute of a ring. The theca sometimes arise from the surface of the 
frond, while at other times they spring from below, having a cuticular 
covering in the form of an indusium or involucre. The clusters of thecz 
are called sori. The margin of the frond sometimes is folded so as to cover 
the thecz, and at times the whole frond is converted into clusters of 

thecee. Certain cellular papilla, on the margin or upper surface of the 
fronds, have been considered by some as antheridia, each of the cells 
containing a spiral fibre. Link and others state, that among the young 
thecee (pistillidia) filamentous bodies occur, which are equivalent to 
stamens. Ferns are elegant, leafy plants, occurring chiefly in moist 
insular climates, and abounding in the tropical islands. In mild and warm 
climates they occur in the form of large tree-ferns, fifty to sixty feet 
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high, which give a peculiar character to the landscape. The theca of ferns 
has been looked upon as a modified leaf, having the same gyrate or circinate 
development as the frond. Leaves have occasionally been produced in place 
of thecze. Ferns having the thec on the back of the frond, and furnished 
with an elastic rmg or band, are called dorsiferous and annulate ; while those 
having no thecal ring are exannulate. 

Few of the ferns are used medicinally. They are in general demulcent 
and astringent. Some yield food. The rhizome of Lastrea Filix mas, 
Male-shield-fern, has been used as a vermifuge, especially in cases of 
tape-worm. It contains starch, gum, saccharine matter, tannin, green 

fixed oil, and resin. Its properties are ascribed to the fixed oil. The 
rhizome has been used for tanning, and its ashes contain much carbonate 
of potash. The syrup called capillaire, and certain pectoral mixtures, are 
prepared from Adiantum pedatum and A. Capillus Veneris. The rhizome 
of Pteris esculenta is used as food in Australia, and that of Marattia alata 

in the Sandwich Islands. Many other species of Ferns are esculent. The 
stems and leaf-stalks of Ferns are often covered with scales and with woody 
matter. One (Davalia canariensis) is called Hare’s-foot Fern on this 
account ; and another (Aspidium Baromez) receives the name of Scythian, 
or Tartarian-lamb, because, when prepared in a particular way, it resembles 
that animal. 

Sub-order 1. Daneea. Thece united in masses, exannulate, opening 
irregularly by a central cleft. Ex. Danza. . 

Sub-order 2. Ophioglossee. 'Thece collected, into a spike, formed at the 
edges of an altered frond, distinct, exannulate, two-valved. Examples, 

Ophioglossum, Botrychium. Ophioglossum vulgatum (pl. 54, fig. 57), very 
rare in the United States, Botrychium lunaria (fig. 56). 

Sub-order 3. Osmundee. Thece dorsal, or forming a separate stalked 
mass (an altered frond), distinct, with a terminal or dorsal ring, more or less 

incomplete, bursting lengthwise by a regular slit. Examples: Osmunda, or 
flowering fern, O. regalis (pl. 54, fig. 55). 

Sub-order 4. Hymenophyllee. Thece marginal or dorsal, nearly sessile, 
distinct, annulate, ring horizontal, complete, sometimes oblique, bursting 
lengthwise. Examples: Hymenophyllum, Trichomanes, Lygodium. 

Sub-order 5. Polypodinee, or true Ferns. Thece on the back of the 
frond, pedicellate, or sessile, distinct, annulate, ring vertical, usually 
incomplete, bursting irregularly and transversely. Aspidium filix mas 
(pl. 54, fig. 50): a, a frond; 6, rhizoma; c, part of a frond, with sori ; 
d, the indusium; e and f, closed and open thece. Adiantum capillus 
veneris (fig. 54a); 6, portion of the frond with sori; c, opened theca. 

’ Lomaria spicans (pl. 54, fig. 53); a,a fertile, and 6, a sterile frond; c, a 
portion of a frond, with sori; d and e theca. Asplenium trichomanes 
(fig. 51 a); 6b an opened theca. Scolopendrium officinarum (fig. 52); 
a, a frond; 6, a section magnified, showing two longitudinal sori; c, an 

opened theca. This species is found in the western part of New York. 
Polypodium vulgare (fig. 49°); a, frond; 6, rhizoma, with a frond stalk ; 

c, portion of frond magnified; d, magnified sorus; e, theca; f, the same 
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burst open. This species is common in the United States. Ceterach 
officinarum (fig. 49°); C leptophylla (fig. 48.) ; 
Orver 9. Eauiseracex, Horse tails. Stem striated, hollow, usually 

branched, containing much silica in its composition, articulated, the joints 
being separate, and surrounded by a membranous toothed sheath. There 
are no true leaves, green-colored branches having a straight vernation, 
occupying their place. The cuticle exhibits a longitudinal series of 
stomata. A spiral structure is observed in some of the vessels.. Reproduc- 
tive organs collected into cones; spore-cases (thecze or sporangia) attached to 
the lower surface of peltate polygonal scales, and opening by an internal 
longitudinal fissure ; spores in the form of rounded cells, surrounded by two 
elastic club-shaped, hygrometric filaments, or elaters. Plants, with simple or 

branched stems, the branches being jointed and placed in whorls at the 
articulations of the stem, each whorl consisting of as many branches as there 
are teeth in the sheath. Found in ditches, lakes, and rivers, in various parts 
of the world. 

From the quantity of silicic acid contamed in them, some of the species 
of Hquisetum are used in polishing woods and in scourmg utensils. The 
spiral filaments which surround their spores are interesting objects under 
the microscope, exhibiting marked movements according to the moisture 
or dryness of the atmosphere around them. The stomata are arranged in 
lines on the cuticle. In Hquisetum hyemale, often called Dutch rushes, 

the silicious stomatic apparatus is well seen after the action of nitric acid on 
the stem. There are regular rows of tubercles of a silicious nature, in each 

of which is a transverse fissure, and at the bottom of the fissure a stoma is 

placed, with its opening at right angles to that of the tubercle. Hach 
portion of the stoma has a pectinated (comb-like) appearance. The distinctions 
between the species of Equisetum are founded on the nature of the fertile 
and barren stems, the number of striz or furrows, and the number of teeth at 

the articulations. 
There is but a single genus Equisetum, represented in North America by 

numerous species. One of these is Equisetum hyemale; another is HE. 
hmosum (pl. 54, fig. 59). 

Section B. PHanerRoGAamMous PLANTs. 

Class 2. Monocotyledones, Juss. Endogene, D.C. Amphibrya, Endl. 7) So ,, 

In this great class the plants have a cellular and vascular system, the 
latter consisting partly of elastic spiral vessels. The woody stem is usually 
more or less cylindrical, simple, and unbranched. There is no true 
separable bark, no concentric zones, and no true pith. The wood is 
endogenous, 7. e. increases by additions which first tend towards the centre, 

and then curve outwards in an interlacing manner towards the circum- 
ference, where much hard ligneous matter is deposited, so as to make the 

exterior the hardest part. The development of the stem usually takes 
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place by a single central and terminal bud; occasionally lateral buds are 
produced, and at times the stem is hollow. The leaves are parallel-veined, 
except in the sub-class Dictyogens, where a kind of reticulation is visible. 
The parts of the flower are arranged in a ternary manner, and they are 
often petaloid, sometimes scaly or glumaceous. The ovules are contained 
in an ovary, and are fertilized by the application of the pollen to the 
stigma. The embryo has one cotyledon, and the germination is 
endorhizal. 

Sub-class 1. Glumacee. 

Flowers glumaceous, consisting of bracts or scales, which are imbricated, 
and not arranged in true whorls. . Leaves with parallel veins. 

Orpver 10. Gramine#, the grass family. Flowers usually %, sometimes 
unisexual or polygamous; one, two, or more (some occasionally abortive) 
are attached to a common axis, and inclosed within bracts, the whole 

together forming a locusta or spikelet. The outer imbricated bracts are 
called glumes; they are usually two, sometimes one, rarely wanting, and 
often unequal. They are either awned (aristate) or awnless (muticous). 
The bracts inclosed within the glumes are called pales or glumelle ; they 
immediately inclose the stamens, are usually two, the lower being simple, 
and the upper being formed of two, united by their margins. The 
innermost set of bracts consist of two or three hypogynous scales 
(squamule, glumellule, or lodiculz), which are either distinct or 
combined, and are sometimes wanting. Stamens hypogynous, from one to 
six, or more; anthers dithecal, versatile. Ovary simple; ovule ascending, 
anatropal; styles, two or three, sometimes united; stigmas feathery or 
hairy. Fruit a caryopsis. Seed incorporated with the pericarp; embryo 
lenticular, lymg on one side of the farinaceous albumen, near its base ; 
endorhizal in germination. Herbaceous plants, with cylindrical, hollow, 
and jointed stems, called culms; alternate leaves, with a split sheath and a 
membranous expansion at the junction of the petiole and blade, called a 
ligule, the collection of flowers (locust) being arranged in spikes, racems, 
or panicles. 

Grasses are found in all quarters of the globe, and are said to form about 
z's part of known plants. In tropical regions they sometimes assume the 
appearance of trees. They generally grow in great quantity together, so 
as to receive the name of social plants. The order has been divided into 
numerous sections, founded on the number of flowers in a spikelet, their 
hermaphrodite, unisexual, or polygamous nature, the number and form of 
the different sets of bracts, and the nature of their fruit. 

This is one of the most important orders in the vegetable kingdom, 
whether we regard it as supplying food for man, or herbage for animals. 
To the former division belong the nutritious cereal grains, as wheat 
(Triticum), Oats (Avena), Barley (Hordeum), Rye (Secale), Rice (Oryza), 
Maize (Zea), Guinea-corn and Millet (Sorghum and Panicum); to the 
latter the various pasture grasses, as Rye-grass (Lolium), Timothy-grass 
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(Phleum), Meadow-grass (Poa), Cock’s-foot-grass (Dactylis), Sweet- 
vernal-grass (Anthoranthum), Fescue (Festuca), Dog’s-tail-grass (Cyno- 
surus), &c. The grains of many other grasses are used for food. 
Zizania aquatica supplies a kind of rice, in the North-western States ; 
Setaria germanica yields German millet; Panicum miliaceum gives a 
kind of millet in India, and Andropogon sorghum is known as Durra, 
an Indian grain. Phalaris canariensis is the source of the common 
canary-seed. The cereal grains have been so extensively distributed by 
man, that all traces of their native country are lost. They seem to be in 
many instances examples of permanent varieties or races kept up by 
cultivation. Their grain, or caryopsis, contains a large amount of starch 
and gluten. Their grasses used for fodder in some parts of the world 
attain a large size, such as Anthistiria australis, the Kangaroo-grass 
of New Holland, Tripsacum dactyloides, the Gama-grass of Mexico, and 
Dactylis cespitosa, the Tussac-grass of the Falkland Islands. Some of 
these are five or six feet in height, and are, nevertheless, sufficiently 
delicate to be used as food for animals. The Tussac has been introduced 
into England, and thrives well in peaty soils within the influence of 
the sea-spray. It promises to be a valuable grass in the Hebrides of 
Scotland. 

Sugar is a valuable product obtained from many grasses. It has been 
produced in Italy from Sorghum saccharatum, Sweet Sorgho; in China, 
from Saccharum sinense ; in Brazil, from Gyneriwm saccharoides ; in the 
West Indies, from Saccharum violaceum ; and in many other parts of the 
world, from S. oficinarum. The two last are commonly known as sugar- 
cane, and they are generally considered as varieties of a single species, 
Saccharum officinarum, which is now widely spread over various parts of 
the world. Six or eight pounds of the saccharine juice of the plant furnish 
one pound of raw sugar. The recent discoveries of Melsens and others, 
however, promise a much greater yield than this. 

Tribe 1. Andropogonee. Spikelets bifloral: inferior flowers always incom- 
plete. Palez: more delicate than the glumes, most often transparent. 

This tribe is of great interest from containing the genus Saccharum, or 
sugar-cane, the principal species of which, S. officinale, is shown on 
pl. 50, fig. 8. Here the figures, a to c, represent the entire plant in various 

‘stages; d to g, pieces of the stalk; and h, the flowers; 1h, three spikelets 
with a single flower below. Species of Sorghum furnish broom corn (S- 
saccharatum), guinea corn (S. cernuum), and Indian millet (S. vulgare). 

Tribe 2. Rotbelliacee. Spikelets, uni- or bi-floral, rarely trifloral, lodged 
in an excavation of the axis or rachis, sometimes solitary, sometimes 

geminate; the one pedicillate, the other subsessile. One flower in all the 
bifloral spikelets (either superior or inferior) very often incomplete. 
Glumes one or two, occasionally none, most generally coriaceous. Paleze 
membranaceous, rarely bearded. Styles one or two, sometimes very short, or 
none.. Rachis more generally articulated. 

Tribe 3. Hordeacee. Spikelets, several- (rarely one-) flowered, sessile on 
opposite sides of a zig-zag, channelled and toothed, sometimes jointed 
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rachis, forming a solitary spike. Glumes horizontal, often side by side in the 
same plane, sometimes deficient. Palez, either pointless or the lower some- 
times tipped with a straight awn or bristle. 

The principal genera are Hordeum, Secale, Triticum. Hordeum vulgare 
and disticum constitute common barley. Rye is Secale cereale, and the com- 
mon wheat is Triticum vulgare. 

Tribe 4. Festucacee. Spikelets several- (few- or many-) flowered, panicled, 
the uppermost flower often imperfect or abortive. Paleze pointless, or the 

lower sometimes tipped with a straight (not twisted nor deeply dorsal) awn or 
bristle. Stamens one to three. Squamulee two. 

The common cheat, or chess, Bromus secalinus, belongs to this tribe. 
Also, the orchard-grass, Dactylis glomerata; Rattlesnake-grass, Glyceria 

canadensis ; meadow or spear grass, Poa annua and pratensis; Blue grass, 
or Wire grass, Poa compressa. False red-top grass, Poa serotina; Fescue 
grass, Festuca elatior and pratensis. The bamboo, Bambusa arundinacea, is 
represented in pl. 55, fig. 10. 

Tribe 5. Avenacee. Spikelets two, several-flowered, panicled, the terminal 
flower mostly imperfect. Glumes and pales, thin and membranaceous, or 
chartaceous, the lower palea bearing a twisted or bent awn on the back. Sta- 
mens three. Squamulz two. 

The common oat, Avena sativa, the skinless oat, A. nuda, and the Hair- 

grass, Aira czespitosa and flexuosa, belong to this tribe. 
Tribe 6. Chloridee. Spikelets (rarely one-flowered) usually several-flowered, 

with the upper flowers imperfect, disposed in one-sided spikes. Glumes per- 
sistent, the upper one looking outward. Rachis or axis jointless. Spikes 
usually racemed or digitate. Stamens two or three. 

Here belong the Cord grass, Spartina cynosuroides, and other well-known 
species of Spartina; the crab grass, Eleusine indica, and the Bermuda grass, 
Cynodon dactylon. 

Tribe 7. Pappophoree. Spikelets two, many-flowered. Superior flowers 
abortive. ‘Two glumes and two paleze. membranaceo-herbaceous. Lower palea, 

' three, meltifid, the divisions subulate awned. The principal genera are Am- 
phipogon, Diplopogon, Triraphis, Pappophorum, Cottea, &c. 

Tribe 8. Arundinacee. Spikelets sometimes unifloral with or without 
the pedicel of a superior flower, sometimes wmultifloral. Flowers most 
frequently covered or surrounded at their base with long, soft hairs, two 

glumes and two membranaceo-herbaceous palez, the glumes often equal or 
superior to the flowers in length, the inferior palea awned or pointless. 
Plants generally elevated. 

Tribe 9. Agrostidee. Spikelets flowered, perfect, sometimes with the 

abortive pedicel or rudiment of a second flower above, panicled, or the panicle 
sometimes contracted into a dense cylindrical spike or head. Stamens not 
more than three. 

Here belong the fox-tail grasses, Alopecurus; Timothy grass, or Herds’ 
grass of New England, Phleum pratense; Rush grass, Vilfa; Bent grass, 
Agrostis ; Red-top, or Herds’ grass of Pennsylvania, A. vulgaris; &e. 

Tribe 10. Panicee. Spikelets two-flowered; inferior flower incomplete. 
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Glumes more delicate than the palez, pales more or less coriaceous or 
chartaceous, most frequently awnless; the lower concave. Caryopsis 
compressed parallel with the embryo. 

Tribe 11. Phalaridee (of Kunth). Spikelets hermaphrodite, polygamous, 
rarely monoecious, sometimes one-flowered, with or without the rudiment 

of another superior flower ; sometimes two-flowered, the two flowers her- 
maphrodite or male; sometimes two- or three-flowered, terminal flower fer- 
tile, the others incomplete. Glumes most generally equal. Palez or glu- 
melles often lustrous, and hardened with the fruit. Styles or stigmata most 
generally elongated. 

The principal genera are Alopecurus, Phleum, Holcus, Phalaris, An- 

thoxanthus, Crypsis, &c. Zea mays or Indian corn likewise belongs to this 
tribe. Pe 

Tribe 12. Oryzee: the Rice Tribe. Spikelets unifloral, glumes fre- 
quently wanting, or two to three floral; one or two lower flowers unipa- 
leaceous, neutral; the terminal flower fertile. Palez stiffly chartaceous ; 

stamens one to six. 

It is in this tribe that we find the genus Oryza, one species of which, O. 
sativa, furnishes the rice of commerce. This is represented in pl. 55, fig. 
9, where a to c exhibit an entire plant cut into three parts; d is the mountain 
rice, by some considered as a separate species under the name of O. 
montana; e, the flower; /, two grains of the mountain rice; g, a caryopsis 

of the common rice; h to &, hulled grains; /, a caryopsis of the common 

vice. The original abode of the rice plant is to be found in Southern Asia, 
thence having been transplanted to various parts of the globe. ‘There are 
three varieties of rice known in commerce: 1, the Egyptian rice, white and 
coarse grained, often mixed with salt to keep off insects; 2, the American 

rice, principally from the Carolinas, like the preceding, but clearer, and 
preferred above all the other varieties ; 3, the Italian rice, generally shorter 
and thicker than the rest, with furrowed grains. Other genera are Leersia 
and Zizania, the latter furnishing the wild rice of the northern lakes (L. 
aquatica). 
OrpeR 2. Cypgerace®, the Sedge Family. Flowers hermaphrodite or 

unisexual, generally without a perianth. Each flower furnished with a 
solitary bract (glume or scale). These bracts are imbricated upon a common 
‘axis, and the lowermost are often empty. Occasionally they inclose two or 
three opposite membranous bracts or glumes. (In the female flower of 
Carex, the two inner bracts receive the name of Perigynium.) Stamens 
hypogynous, definite, one to twelve; anthers dithecal, innate. Ovary one- 
celled, often surrounded by hypogynous bristles (sete), which are probably 
abortive filaments ; ovule erect, anatropal; style single, two- to three-cleft ; 
stigmas undivided, sometimes bifid. Fruit a crustaceous or bony achzenium 

or nut ; embryo lenticular, inclosed within the base of fleshy or farinaceous 
albumen; plumule inconspicuous. Grass-like herbs with fibrous roots. 
Their stems are solid, often without joints, sometimes creeping, frequently 
angular. The leaves are narrow, and their sheaths are entire, not slit. 

They are found in all quarters of the globe, and in various localities, from 
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the sand on the sea-shore to the tops of the mountain. Many of them occur 
in marshy ground. 

None of the plants of the order possess important medicinal qualities. 
The creeping stems of Carex arenaria, disticha, and hirta, are diaphoretic 
and demulcent, and have been used in medicine under the name of German 

Sarsaparilla. Papyrus antiquorum is the Papyrus of the Nile, the cellular 
tissue of which was used in the manufacture of paper. ‘The species of 
Eriophorum are called cotton-grass, on account of the woolly-like substance 
which is attached to the base of the ovary. Some species of Cyperus have 
tubers at the lower part of their stems, which are used as food. ‘The roots 
of Cyperus longus have been used as bitter and tonic remedies, while those 
of C. odoratus are aromatic. Some species of Scirpus are used for making 
chair bottoms. Some of the Carices, with their creeping stems, tend to bind 

together the loose sand on the sea-shore. 
Tribe 1. Caricee. Flowers moncecious in the same (androgynous) or 

separate spikes, sometimes dicecious; proper perianth none. Achenium in- 
closed in a sac (composed of two united inner scales, perigynium), lenticular 
or triangular. The most important genus in this tribe is Carex, represented 
by a vast number of species. 

Tribe 2. Elynee. Flowers mono-diclinous, perigone, none or multisetaceous, 
setze glabrous or soft; caryopsis trigonal, bearing on its summit the base of 
the style which there forms a kind of rostrum or beak. Examples: Trilepis, 
Elyna, Kobresia. 

Tribe 3. Scleriee. Flowers moneecious; the fertile spikes one-flowered, 
the staminate several-flowered. Example: Scleria or nut rush. 

Tribe 4. Rhynchosporea. Flowers hermaphrodite or polygamous, few or 
one-flowered : perigone provided with stiff setze, ciliated or plumose ; caryopsis 
cartilaginous or .crustaceous. There are two sub-tribes, one of which has 
Rhynchospora for its type, the other Schcenus. 

Tribe 5 Cladiee. Flowers hermaphrodite, perigone none: caryopsis 
bony, thick, very hard, often expanded at the summit, naked or surmounted by 

the base of the style. Ex. Cladium, Lamprocarya, &c. 
Tribe 6. Chrysitrichee. Flowers androgynous, monocarpous : perigone 

proper, without a disk; caryopsis crustaceous, globular, wrinkled at the 
summit. Ex. Chrysithrix and Lepironia. ° 

Tribe 7. Hypolytrea. Flowers perfect: the scales, many-ranked, each 
covering a flower provided with its own (one to four) proper scale-like bract- 
lets. True perianth none. Examples: Lipocarpha, Platylepis, Hemicarpha, 
Diplasia. 

Tribe 8. Fuirenee. lowers perfect: the scales many-ranked (regularly 
imbricated on all sides), each covering a naked flower. Perianth, chiefly 

double, viz., of three ovate scale-like sepals on claws, alternating with three 
small bristles. There are three sub-tribes: 1. Melanocranidee; 2. Hemi- 

chleenez ; and 3. Ficiniee. Fuirena is the type of the latter. 
Tribe 9. Scirpee. Flowers perfect: the scales regularly several-ranked, 

all, or all but the lowest, covering a naked flower. Perianth of bristles, or 
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hairs, or none. Ex. Isolepis, Scirpus, Eriophorum ; tics ite angusti- 
fila (pl. 55, fig. 6), a, flower, b, fruit. 

Tribe 10. Cyperee. Flowers hermaphrodite, few or many : generally from 
one- to three-flowered ; perigone rarely present, setaceous ; caryopsis crusta- 

ceous, compressed, bornittinnes mucronate, rarely inp, The most cele- 
brated species of this tribe is the Papyrus antiquorum, or the plant furnishing 
the papyrus of the ancients ( pl. 56, fig. 9). Another well-known genus is 
Cyperus. C. officinalis (pl. 55, fig. T) a, the lower part of the stalk; 6, the. 
upper part; c, a scale; d, the reproductive apparatus. } 

Sub-class 2. Petaloidee. 

Flowers having usually a perianth consisting either of verticillate leaves, 
which may sometimes be separated into calyx and corolla, and are often 
colored (petaloid), or of a few whorled scales. Occasionally the perianth is 
abortive. 

a. Flowers Incomplete, often Uniserual, without a Proper Perianth, or with 
a Few Verticillate Scales. 

Orver 12. Restiaces#, or EriocauLonace4&, the Restia, or Cord-Rush 
Family. Flowers frequently unisexual, perianth glumaceous, sometimes none. 
Stamens definite, perigynous when two or three in number opposite the inner 
glumes ; anthers usually one-celled. Ovary one or more celled, sometimes 
composed of several carpels; ovules solitary, pendulous ; styles and stigmas 
two or more. Fruit capsular, or nucumentaceous. Seeds pendulous: embryo 
lenticular, outside mealy albumen, remote from the hilum. Herbs or under- 
shrubs, with narrow, simple leaves, or none, naked or sheathed columns, and 
spiked or capitate bracteated flowers. They are found chiefly in America and 
New Holland. They have few properties of importance. The tough, wiry 
stems of Willdenovia teres, and some Restias, are used for making baskets 
and brooms. Hriocaulon septangulare is a native of Britain and of North 
America. ) 

OrpveR 13. Natapace#, or Potames#, the Naias, or Pondweed Family. 

Flowers hermaphrodite or unisexual. Perianth of two or four herbaceous 
or scaly pieces, often deciduous, sometimes none. Stamens definite, hypo- 

gynous. Ovary free, of one or more carpels; ovule solitary; style one or 
none; stigma entire, rarely two- to three-parted. Fruit dry, one-celled, 
usually indehiscent. Seed solitary, erect, or pendulous, exalbuminous : embryo 
straight or curved, usually with a lateral slit for the plumule; radicle large. 
Plants living in fresh and in salt water, having cellular leaves with parallel 
veins and inconspicuous flowers. They are found in various parts of the 
world. They have no properties of importance. Zostera marina 1s 
used in the dried state for stuffing mattresses, and has been recommended 
for hospitals. There are nineteen known genera, and upwards of seventy 
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species. Ex. Naias, Zannichellia, Potamogeton, Ruppia, Zostera, all of which 
have North American representatives. 

Potamogeton natans, or common pondweed, is abundant along the shores 
of still waters (pl. 55, fig. 1), a, the plant; b, a flower ; ¢, a sepal seen from 
behind; d, the same with the stamen from the inside; e, the four pistils ; 

f, a fruit; g, longitudinal section of the same. Zostera marina (fig.3), a, 
a plant reduced; 6, the upper part of a fertile branch; c, an opened spatha 
with the inclosed spadix; d, the lower part of a fruit-bearing spadix in the 
spatha; e, ananther from behind ; f, ovary ; @, ovary opened, showing the seed ; 
h, the seed; i, section of the seed showing the embryo. 

OrperR 14. AromE#, the Arum Family. Flowers generally unisexual, 
rarely bisexual, inclosed within a spatha, and usually on a spadix, having 
male flowers at its upper part, female below, and abortive flowers between 
them. Perianth either 0, or in the ¥ flowers rudimentary and scaly. 
Stamens definite or 00, hypogynous; anthers extrorse. Ovary free, one- to 
three- or more-celled; ovules solitary or numerous ; style short or 0; stigma 
simple. Fruit succulent or dry, indehiscent, uni- or pluri-locular: seeds one 
or several; embryo in the axis of fleshy or mealy albumen, sometimes with 
a lateral cleft for the plumule ; radicle usually next the hilum. Herbaceous 
or shrubby plants, often with. tubes or creeping rhizomes, leaves sheathing 
at the base, and having parallel or branching veins. They occur in dry and 
marshy places, and in lakes in various parts of the world, abounding in the 
tropics. 

This order has been variously subdivided; the most convenient division for 
our purpose, however, is into four sub-orders. 

Sub-order 1. Pistiee (Lemnacee) or Duckweeds. Flowers 4 ¢ naked, 
inclosed in a spatha without a spadix, ovary one-celled, ovules two or more, 
fruit membranous or capsular. Examples: Pistia, and Lemna or duck- 
weed. 

Sub-order 2. Acoree. Flowers ¥ having usually a scaly perianth, ar- 
ranged on a spathaceous spadix, ovules one or more, fruit a berry. Examples: 
Symplocarpus (S. foetidus or skunk cabbage); Orontium (O. aquaticum, never 
wet, or Golden club); and Acorus. <A species of this latter genus, Acorus 
calamus, found both in Europe and America, furnishes the calamus or swect 
flag, so much sought after by boys, and a favorite food of the muskrat (Fiber 
zibethicus). ‘This specious of Acorus is shown in pl. 55, fig. 4; a, an entire 
plant ; b, a spadix; c,a flower from above; d, the same from below; e, an 

unripe fruit; f, the same in vertical and g@ in transverse section; h, a leaf 
cut across (right hand of the plate). 

Sub-order 3. Typhineae. (Typhaceae). Bulrushes or Cat-tails. Marsh 
herbs, with nerved and linear sessile leaves, and monececious flowers on a 
spadix or in heads, destitute of proper floral envelopes. Fruit nut-like when 
ripe, one-seeded. Seed suspended, anatropous; the embryo straight in 
copious albumen. There are but two genera, Sparganium and ‘Typha. 

Typha latifolia is the common cat-tail of the swamps ( pl. 55, fig 5); 4a, 

the spadix with its spatha; 6, a cross-section of the male spadix; ¢, a male 

flower. 
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_Sub-order 4. Arinee. Naked flowers with a spadix and spatha, é , 
anthers sessile, ovules several, fruit succulent, seeds pulpy, Arum triphyllum 

is the well known Indian Turnip; A. maculatum, or the European Wake 

Robin, is represented in pl. 55, fig.2; a, the entire plant, b, the spadix with 
its flowers; c, anther; d, the disk; e, an ovary; f, the lower part of the | 
spadix with fruit; g, one of the fruit cut transversely; h, a seed in longitu- 
dinal section. Other genera are Peltandra, Calla, Collocasia, Calladium. 

OrpeER 15. PanpanacEe& or Screw Pines. Flowers unisexual or polyga- 
mous, covering the whole of the spadix. Perianth 0, or a few scales. Male 
flowers: stamens numerous; filaments with single anthers, which are two- to 
four-celled. Female flowers: Ovaries one-celled, united in parcels; ovules 
solitary or numerous, anatropal; stigmas sessile, equal to the carpels in 
number. Fruit either fibrous drupes collected into parcels, or berries. Seeds 
solitary in the drupes, numerous in the berries ; embryo at the base of fleshy 
albumen ; radicle next the hilum. Trees or bushes, sometimes with adventi- 
tious roots, long, imbricated, amplexicaul leaves, usually with spiny margins 
and backs. Natives of tropical regions. | 

The flowers of some of the plants are fragrant, and their seeds are some- 
times used as food. The juice has in some instances astringent properties. 
The species of Pandanus are remarkable for their aerial roots, with large cup- 
like spongioles. These roots are sent out regularly from all parts of their 
stems, and appear like artificial props. Their spermoderm has numerous 
raphides. Their leaves are arranged in a spiral manner in three rows, and in 
their aspect they have some resemblance to those of the pine-apple, hence the 

name screw-pine. Pandanus candelabra is the chandelier-tree of Guinea, 
and is so called on account of its mode of branching. 

This order is divisible into two sub-orders. 
Sub-order 1. Cyclanthee, with fan-shaped or pinnate leaves. Flowers most 

generally provided with a perianth. Examples: Carludovica, Cyclanthus, 

Nipa, Wettinia. 7 
Sub-order 2. Eupandanee. Leaves simple or undivided, perianth none. 

Examples: Pandanus, Freycinetia. 

b. Perianth free, Ovary superior, Flowers usually hermaphrodite. 

OrveR 16. Buromacea#, the Flowering-rush Family. Perianth of six 
parts, in two verticils; outer usually herbaceous; inner petaloid. Stamens 
definite, or 00, hypogynous. Ovaries three, six, or more, distinct or united, 

one-celled; ovules 00; stigmas simple, as many as the carpels. Fruit con- 

sisting of several follicles, which are either distinct and beaked, or combined. 
Seeds 00, minute, attached to the whole inner surface of the pericarp, exalbu- 

minous; embryo often curved like a horse-shoe; radicle next the hilum. 
Aquatic plants, often lactescent, with parallel-veined leaves, and frequently 
umbellate flowers. ‘They are chiefly found in northern countries, and some of 
them have acrid and bitter properties. The principal genera are Butomus, 
Limnocharis, and Hydrocleis. 

OrverR 17. Auismace#, the Water plantain Family. -Perianth in six 
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divisions and two verticils; outer whorl usually herbaceous; inner usually 

petaloid; sometimes the perianth is wanting. Stamens definite or 00, 
hypogynous; anthers introrse or extrorse. Ovaries, three, six, or more, 
distinct or united; ovules erect or ascending, solitary or in pairs. Styles 
and stigmas equal to the number of carpels. Fruit of several dry, in- 
dehiscent carpidia. Seeds from one to two in each carpel, exalbuminous, 
embryo straight, or curved like a horse-shoe ; radicle next the hilum. Plants 
growing in flowing or stagnant water, usually with a creeping rhizome, paral- 
lel-veined leaves, and hermaphrodite or unisexual flowers. Natives both of 
tropical and temperate regions. 

Sub-order 1. Juncaginee. Calyx and corolla colored alike (greenish). Seed 
anatropous, with a stright embryo. Leaves petiole-like, without a blade. Ex- 
amples: Triglochin, Scheuchzeria. 

Sub-order 2. Alismee. Calix green and persistent. Corolla white and 
deciduous. Seed campylotropous; embryo bent double, or hook-shaped. 
Leaves commonly furnished with a blade. Examples: Alisma, or water- 
plantain, Echinidorus, and Sagittaria. Sagittaria variabilis (sagittifolia) is 
distributed throughout North America; the rhizomes are used as food by the 
Oregon Indians. 

OrperR 18. CommeLynace”#, the Spider-wort Family. Perianth in two 
verticils; outer (calyx) herbaceous and tripartite; inner (corolla) petaloid, 
tripartite, or trifid. Stamens six or fewer hypogynous, some of them oc- 
casionally abortive or deformed; anthers introrse. Ovary three-celled; 
ovules few in each cell; style one; stigma one. Fruit a two- or three- 
celled, two- or three-valved capsule, with loculicidal dehiscence. Seeds 

often in pairs, with a lateral or linear hilum; embryo pulley-shaped, an- 
titropal in a cavity of fleshy albumen, remote from the hilum. Herbs with 
flat narrow leaves, which are usually sheathing at the base. Natives 
chiefly of warm climates. Some have fleshy rhizomes, which are used 
for food. 

Examples: Mayaca, Tradescantia (T. virginica, or spider-wort), and Com- 
melyna. ©. tuberosa, from Mexico (pl. 57, fig, 3), a, the stalk with leaves 

and flowers; 6, the tuberous root; c¢, the calyx with the stamens and pistil ; 
d and e, stamens; f, the pistil; g, the stigma. 

OrpER 19. Parma, the Palm Family. Flowers bisexual, or unisexual, or 

polygamous.  Perianth six-parted, in a double row; three outer (calyx) 
fleshy, or leathery and persistent; three inner (corolla) often larger, and 

sometimes deeply connate. Stamens six, rarely three, sometimes 00, in- 

serted into the base of the perianth. Ovary free, one- or three-celled, 
usually composed of three carpels, which are more or less completely 
united; ovules from one to three. Fruit drupaceous, or nut-like, or bac- 
cate, often with a fibrous covering. Seed with cartilaginous or horny 
albumen, which is often ruminate, or furnished with a central or lateral 

cavity ; embryo small, cylindrical, or flat in the cavity of the albumen, remote 

from the hilum. Arborescent plants, with simple, rarely branched trunks, 
marked with the scars of the leaves, which are terminal, pinnate, or’ fan- 

shaped, with plicate vernation, and parallel simple veins, and often spiny 
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petioles. Flowers ona terminal, often branched spadix, inclosed in a one- 
or many-valved spatha. Natives of tropical regions chiefly, and imparting 
to them much of their botanical physiognomy. Most of them. have un- 
branched stems, attaining sometimes a height of 180 feet, and sending 
out clusters of large leaves, from the axils of which bunches of flowers 
proceed. Although the flowers are small, still the inflorescence, taken 
collectively, has often a most imposing aspect. Humboldt describes their 
effect on the landscape in glowing colors, and Martius has illustrated the 
order by splendid delineations. Linnzeus called them the Princes of the 
vegetable kingdom. Lindley states that there are seventy-three known 
genera, and four hundred species; but this estimate probably falls short of 
the total amount, for much still remains to be done in the elucidation of the 

species. They have been divided by Martius into various tribes, depending 
chiefly on the nature of the ovary, ovules, and fruit; and sections are formed 
according as the leaves are pinnate or flabelliform, and the stems are spiny 
or not. 

The species of this order are eminent not only for their beauty but for 
their utility. Distributed over the tropical portions of the entire globe, they 
in many cases form the entire dependence of whole tribes. Every portion 
of these plants is applied to some important end; water-pipes are made of 
the hollow trunks, while those that are more solid furnish an excellent 

building material of great strength. Canes, umbrella and fan handles, and 
numerous other articles, are made of palm-wood. The density of palm- 
wood varies greatly, the lightest. being that of the Date Palm (0.3963), and 
the heaviest that of Astrocaryum murumuru (1.1380). The progress of age 
causes the deposit of large quantities of starch in the form of fine powder in 
the trunks of some palms. This, the sago of commerce, is obtained chiefly 
from the species of Metroxylon, as also of Caryota, Borassus, Arenga, 

Phoenix, &c. The juice of many Palms contains a large quantity of sugar 
(Jagery) which may be collected for economical purposes, or else used in the 
manufacture of various arracks and other intoxicating liquors. A substance 
called Toddy is obtained from the spathes of Cocos nucifera, of medicinal 
value in tropical constipation. 

The leaves of the large palms are used in covering houses, the petioles for 
various purposes. The fruit of various species is an important article of 
alimentation; the date is derived from Phoenix dactylifera; the common 
cocoa-nut from Cocos nucifera; the double cocoa-nut from Lodoicea seychel- 
larum. The fruit of certain species furnishes palm oil, that from Elais 
guineensis being distinguished from the rest by the presence of palmic acid. 
Medicinal substances are, catechu from the betel nut or fruit of Areca 

catechu (to be distinguished from the true catechu, which is derived from a 
species of Mimosa); dragon’s blood from Calamus draco; bdellium from 
Hypheene thebaica. Wax also is furnished by several species, occurring in 
the form of a thin coating on the leaves or trunk. The principal wax 
producing palm is Copernica cerifera, a Brazilian species yielding the car- 
nauba wax. Others are Ceroxylon andicola, Ceratolobus glaucescens, &c. 
Finally, the fibres of some species yield valuable textile materials, and 
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the hard albumen of the fruit of Phytelephas macrocarpa, known as vegetable 
ivory, is used for the same purposes as true ivory. 

The tribes into which the Family of Palme is divided are: 1. Arecinea. 
Examples: Euterpe, Oreodoxa, Areca, Morenia, Iriartia, Caryota, &c. 2. 
Lepidocaryinee, of two subdivisions, one with pinnate leaves embracing 
Calamus, Sagus, Metroxylon, &c., the other with the leaves fan-shaped, 

Mauritia and Lepidocaryum. 3. Borassinee ; (a, Leaves pinnate) Borassus, 
Lodoicea, Latania, Douma, &c.; (b, leaves flabelliform) Vouay, Iguanura, 

Geonoma, &c. 4. Coryphinee ; sub-tribe a. Sabalinee, Corypha, Brahea, 

Copernicia, Sabal, Chameerops, &c.; sub-tribe b. Phanicinee. Examples : 
Phoenix. 5. Cocoinee. Examples: Desmoncus, Guilielma, Acrocomia, 
Astrocaryum, Attalea, Eleis, Cocos, Maximiliana, Syagrus, &c. 

Pl. 56, fig. 2. Phoenix dactylifera or date palm: a, spadix: 6, male 
flowers; c, female flowers; d (e in the plate), a single female flower ; e, an- 

ther; f, a male flower; g, the three pistils; A, the fruit; 2, a section of fruit. 

Pl. 56, fig. 1. Cocos nucifera or cocoa-nut; a, pinnula; 6, portion of the 
spadix in its spatha; c, portion of the spadix; d, the nut; e, the same in 
longitudinal sections excepting the nucleus ; f, g, h, various parts of the fruit ; 
i, the germ; k-s, various parts of the flowers. 

Pl. 56, fig. T. Areca catechu, or areca palm. Fig. 3. The sago palm, 
Sagus farinifera; a, a portion of the spadix; 6, a fruit in its natural position ; 
e and d, the fruit in transverse and longitudinal sections; e and jf, male 
flowers ; g—m, female flowers. 

OrpeR 20. Juncace#, the Rushes. Perianth six-parted, more or *less 
glumaceous. Stamens six, inserted into the base of the segments, sometimes 
three, and opposite the outer segments ; anthers two-celled, introrse. Ovary 
one- to three-celled; ovules 1, 3, or many in each cell, anatropal; style 

one; stigmas generally three, sometimes one. [Fruit a three-valved cap- 
sule, with loculicidal dehiscence, sometimes indehiscent. Seeds with the 
testa neither black nor crustaceous; embryo very minute, near the hilum, 
within fleshy or cartilaginous albumen. Herbs with fasciculated or fibrous 
roots, hollow, grooved, or flat leaves, with parallel veins. They are natives 

chiefly of the colder regions of the globe. Many species of Juncus are 
used for making the bottoms of chairs, mats, &c., and the central cellular 
tissue forms the wicks of candles. There are fourteen known genera, and 
upwards of two hundred species. Examples: Juncus, Luzula, Narthecium, 
Astelia. 

Luzula pilosa or wood rush (pl. 57, fig. 2), an American species; a, the 
plant in two pieces; 6, an open, flower; ¢, the fruit; d, the fruit opened show- 
ing the seeds; e, a single seed. 

OrDER 21. XyripacEe#, the Yellow-eyed Grass Family. Perianth six- 
parted, in two verticils; the outer glumaceous, the inner petaloid. Stamens 
six, three fertile, inserted into the claws of the inner perianth; anthers ex- 
trorse. Ovary single, one-celled ; ovules 00, orthotropal, attached to parietal 
placentas ; style trifid; stigmas obtuse, multifid or undivided. Fruit a one- 
celled, three-valyed capsule. Seeds numerous; embryo on the outside of 
mealy albumen, remote from the hilum. Herbs, having a sedge-like aspect, 
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with radical leaves, equitant and sheathing at the base, and scaly heads of 
flowers. Natives chiefly of tropical regions, having no important properties. 
There are about six genera and seventy species. Examples: Xyris, Abolboda, 
Philydrum. Four or five species of the typical germs Xyris are known in the 
United States. 

OrvER 22. PonTEDERIACE#, the Pond-weed Family. Perianth tubular, 

colored, six-parted, more or less irregular; sestivation circinate. Stamens 
three to six, perigynous ; anthers introrse ; ovary free, or slightly adherent, 
three-celled ; ovules numerous, anatropal; style one; stigma simple. Fruit 
a three-celled, three-valved capsule, with loculicidal dehiscence. Seeds 09, 
attached to a central axis ; testa membranous; hilum small; embryo straight, 

in the axis of somewhat mealy albumen; radicle next the hilum. Aquatic or 
marsh plants with sheathing, parallel-veined leaves, which are sometimes 
cordate or sagittate, and have inflated petioles. The flowers are spathaceous. 
They are natives of North and South America, East Indies, and Africa. 
Their properties are unimportant. There are six genera, according to Lind- 
ley, and thirty species. The principal genera of the United States are Ponte- 
deria, Heteranthera, Schollera, and Syena. 
OrpER 28. GiLuiesiace#, the Gilliesia Family. Perianth six-parted, 

sometimes five-parted by cohesion of two of the pieces, in a double row; 
the outer, petaloid and herbaceous; the inner, smaller and more colored ; 
eestivation twisted. Stamens in a double series; cuter whorl sterile, in the 
form of a six-toothed urceolate body, or of scale-like bodies, one of which 
forms a sort of labellum; inner whorl of six stamens, of which three are some- 

times sterile. Ovary superior, three-celled ; style one; stigma simple. Fruit 
a three-celled, three-valved capsule, with loculicidal dehiscence. Seeds nu- 
merous, attached to the axis; spermoderm black and brittle; embryo curved 

in the midst of fleshy albumen. Herbs with tunicated bulbs, grass-like leaves, 

and umbellate spathaceous flowers. Natives of Chili. Examples: Gilliesia, 
Miersia. € 

OrperR 24. Metantruaces, the Colchicum Family. Perianth petaloid, 
in six pieces, which are sometimes slightly coherent, usually involute in eesti- 
vation. Stamens six; anthers extrorse. Ovary three-celled; ovules nume- 
rous; style three-parted; stigmas three, undivided. Fruit a three-celled 
capsule, with septicidal or loculicidal dehiscence. Seeds with a membranous 
spermoderm ; albumen dense, fleshy ; embryo very minute. Plants with bulbs, 
tubers, or fibrous roots, having parallel-veined leaves, sheathing at the base. 
The flowers are sometimes polygamous. They are natives of various parts of 
the globe, but are most abundant in northern countries. 

Sub-order 1. Uvulariee, Bellworts. Perianth early deciduous, sepals 
distinct, petaloid. Styles united into one at the base or throughout. Fruit a 
three-celled few-seeded berry or loculicidal pod. Stems from small perennial 
root stocks and fibrous roots, forking, bearing ovate or lanceolate, membrana- 
ceous, sessile or clasping leaves, and perfect flowers; peduncles solitary or 
one-flowered. Examples: Uvularia, Prosartes, Streptopus. | 

Sub-order 2. Colchicee. Rhizome bulbous, dehiscence of pod septicidal. 
Of the typical genus Colchicum, the European species, C. autumnale (pi. 
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57, fig. 4), known as Meadow saffron or autumnal crocus, has important 
medicinal properties. The various parts of the plant referred to by the 
letters will be readily intelligible. 

Sub-order 3. Melanthiew. Perianth mostly persistent or withering away ; 
the sepals distinct, or the claws rarely united. Styles three, separate. 
Fruit a three-celled, three-partible or septicidal pod. Flowers frequently 
unisexual. Rhizome fibrous. The most important genera are Melanthium, 
Veratrum, Helonias, Tofieldia, &c. Cevadilla, an important medicinal 

substance, is obtained from Helonias officinalis, and Veratrum sabadilla. 

Veratrum album furnishes the white hellebore of the ancients ; this, with some 

other species of Veratrum, yields veratrine. Pl. 57, fig. 5, Veratrum album. 
OrperR 25. Litaces, the Lily Family. Flowers usually bisexual. 

Perianth colored, in two rows, regular, with six divisions. Stamens six, 

perigynous, inserted into the segments of the perianth; anthers introrse. 
Ovary free, three-celled; ovules 00; style one; stigma simple or three- 
lobed. Fruit three-celled, either succulent or dry and capsular. Seeds 
numerous, packed one above the other in one or two rows; embryo in the 

axis of fleshy albumen. Herbs, shrubs, or trees, with bulbs, or tubers, or 
arborescent stems, or rhizomes; leaves not articulated, usually narrow, with 

parallel veins. They are found both in temperate and tropical climates. In 
warm regions some of them are arborescent, as in the case of Draczena; others 
are very succulent, as species of Aloe. 

Sub-order 1. Aphyllanthee. Uabit rush-like; with membranous imbri- 

cated bracts. The species of the sub-order characterize the vegetation of 
New South Wales. 

Sub-order 2. Aloinee or Aloes tribe. Stem usually developed, arborescent, 
leaves succulent. Examples: Sanseviera, Aloe, and Yucca. The drug 

_ ealled Aloes, is the thickened juice of various species of Aloe, as A. vulgaris, 
spicata. socotrina, &e. Pl. 56, fig. 6, a-d, Aloe arborescens. 

Sub-order 3. Asparagee. Fruit a few-seeded berry, two-to three-celled ; 
seeds amphitropous, orthotropous, or anatropous. Stem usually fully 
developed, arborescent, in some cases branched, leaves often coriaceous and 

permanent. Examples: Asparagus, Draczna, Smilacina, Clintonia, &c. 

Pl. 57, fig. 1, Draczena draco, a species of Dracena from the East Indies, 
from which dragon’s blood is obtained ; a, a very old tree; 5, extremity of a 
branch with flowers; ¢, a flower on a larger scale; d, expanded flowers ; e, a 

stamen ; f, pistil; g, branch with fruit; h, a seed; 2, vertical section of do. 

A species from Brazil, D. brasiliensis, is figured on pl. 56, fig. 5, a-e. 
Sub-order 4. Convallariee, Lily of the valley tribe. Stem developed as 

a rhizome or tuber. Ex. Convallaria. 

Sub-order 5. Anthericee. Not bulbous, roots fascicled, or fibrous, leaves 

not coriaceous. nor persistent. Examples: Asphodelus, Anthericum. 

Sub-order 6. WScillee. Bulbous, with the testa black and brittle. Scape 
simple. Perianth six-sepalled or six-parted. Examples: Ornithogalum, Scilla, 
Allium. The bulb of Scilla esculenta or Squamash, is eaten by the Western 
Indians. Allium sativum is garlic; A. cepa the onion. 

Sub-order 7. Hermerocallidee. Bulbous plants, with a tubular perianth ; 
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testa pale and soft. Hxamples: Hemerocallis and Phormium. A. species of 
this latter genus, P. tenax, furnishes the New Zealand flax, eminent for its 
strength of fibre (pl. 57, fig. 9, a—d). 

Sub-order 8. Tulipee. Fruit a many-seeded, three-celled, loculicidal pod. 
Seeds anatropous. Perianth six-leaved; segments scarcely adherent in a 
tube; testa pale and soft. Hxamples: Tulipa, Lilium, Erythronium, Metho- 
nica, Fritillaria. Many species of this sub-order are remarkable for their 
beauty, as the Tulip, the Lily, Crown Imperial, &c. Erythronium dens-canis 

a European species (pl. 57, fig. T, a toe). Fritillaria imperialis or Crown 
Imperial (pl. 57, fig. 6, a-g). 

ce. Perianth Adherent ; Ovary Inferior ; Flowers usually Hermaphrodite. 

OrDER 26. BromELiace#, the Pineapple Family. Perianth tubular, six- 
divided, in two verticils; outer whorl (calyx) persistent, more or less adherent 
to the ovary ; inner petaloid, marcescent or deciduous, with imbricated zstiva- 
tion. Stamens six, inserted into the base of the segments of the perianth; 
anthers introrse. Ovary either free or partially adherent, three-celled ; 
ovules 00, anatropal; style single; stigma three-lobed or entire, often 
twisted. Fruit capsular or succulent, three-celled. Seeds 00; embryo minute, 
curved or straight, lymg in the base of mealy albumen; radicle next the 
hilum, Stemless or short-stemmed plants, with rigid, channelled leaves, 
which are often spiny at the margin, and are covered with scurfy matter. 
Natives chiefly of the warm parts of America. 

The plants of this order are all more or less epiphytic, or able to grow 
without attachment to the soil. ‘Tillandsia usneoides, or Spanish moss, is 
found along the southern coast of the United States, growing or suspended 
from trees, in large quantities. 'T. utriculata collects water in the hollowed 
bases of its leaves. The well-known Pineapple (Ananassa sativa) belongs 
here. The tribes are four. 

Tribe 1. Ananassee. Ovary inferior, fruit fleshy, stamens six. Hxamples: 
Ananassa, Bromelia, Aichmea, Billbergia, Hohenbergia. 

Tribe 2. Velloziee. Ovary inferior, fruit capsular, stamens six or more. 
Examples: Barbacenia, Vellosia. 

Tribe 3. Pitcairniee. Ovary semi-inferior. Hxamples: Brocchinia, 
Pitcairnia. 

Tribe 4. Tillandsiee. Ovary free. Examples: Tillandsia, Bonapartea, 
Navia, Pourretia, Cottenorfia, &c. 
OrpeR 27. Hypoxipacrm, the Hypoxis Family.  Perianth petaloid, 

superior; usually six-parted, regular; stamens six, inserted into the base of 
the segments of the perianth; filaments distinct; anthers introrse. Ovary 
inferior ; three-celled ; ovules numerous, amphitropal; style simple; stigma 
three-lobed. Fruit indehiscent, sometimes succulent, one-, two-, three- 

celled. Seeds 00, with a lateral hilum and a beaked caruncle; testa black 
and crustaceous; embryo straight, in the axis of fleshy albumen; radicle 
remote from the hilum. Herbaceous and usually stemless plants, with 
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tuberous and fibrous roots, radical plaited leaves, and simple or branched 
scapes. Natives of warm countries. Some have bitter roots, others have edi- 
ble tubers. There are four known genera, including sixty species. Examples: 
Hypoxis, Curculigo. | 

The common American Hypoxis erecta belongs to this order, which is not 
retained by Dr. Gray. 

OrpverR 28. AMARYLLIDACE#, the Amaryllis Family. Perianth petaloid, 
recular, six-cleft, the outer segment overlapping the inner. Stamens six, 
inserted in the perianth, sometimes cohering by the dilated bases, and form- 

ing a kind of cup; occasionally there are additional sterile stamens, which 
sometimes form a corona above the tube of the perianth; anthers introrse. 
Ovary inferior, three-celled ; ovules 00, anatropal; style one; stigma three- 

lobed. Fruit either a three-celled, three-valved capsule, with loculicidal de- 
hiscence, or baccate. Seed with a thin or thick, or black and brittle spermo- 
derm ; albumen fleshy ; embryo nearly straight ; radicle next to hilum. Usually 
bulbous plants, sometimes with fibrous roots; leaves ensiform, with parallel 
veins ; flowers spathaceous ; stem sometimes woody and tall. Natives chiefly 
of the Cape of Good Hope. But species are found in Europe, East and West 
Indies, America, and Australia. 

Tribe 1. Agavee, with fibrous roots, both segments of the perianth alike. 
Examples: Fourcroya, Agave, Doryanthes, Bravoa, &c. The most remark- 
able species of Agaveze, is Agave americana (hundred year aloe, century plant. 

&c). The trivial name is derived from the old idea that inflorescence took 
place but once in a century. This species found wild in warmer America, 
furnishes the pulque of the Mexicans. A small species, A. virginica, is found 
in the Southern States. 

Agave americana (pl. 57, fig. 8, a-d). Fig. 8, e, represents the fruit of A. 
lnrida. 

Tribe 2. Alstremeriee. Fibrous roots, outer segment of the perianth dif- 
ferent in form from the inner. Example: Alstroemeria. 

Tribe 3. Narcissee. Bulbous: flowers with a corona. Ex. Narcissus. 
The daffodil, a prominent species of Narcissus (N. pseudo-narcissus), is repre- 
sented in pl. 58, 59, fig. 2, a-c. Other species are N. poeticus, the narcissus ; 
N. jonquilla, the jonquil; &e. | 

Tribe 4. Amaryllee. Bulbous: flowers without a corona. Ex. Amaryllis, 
A. atamasca is a North American species; A. formosissima, a South Ameri- 
can (pl. 58, 59, fig. 1.) 
OrpER 29. Ha#mopoRace#, the Bloodwort Family. Herbs with fibrous 

roots, usually equitant leaves, and perfect three- or six-androus regular flow- 
ers, which are woolly or scurfy outside, the tube of the six-lobed perianth co- 
herent with the whole surface, or with merely the lower part of the three- 
celled ovary. Anthers introrse: style single, sometimes three-partible. Pod 

crowned, or inclosed by the persistent perianth: three-celled, loculicidal three- 

to many-seeded. Embryo small, in hard or fleshy albumen. Examples: 
Heemodorum, Lachnanthes, Lophiola, Aletris, &c. 

OrveER 30. BurmManniaces®, the Burmannia Family. Perianth colored, 
tubular, six-cleft, the three outer segments (calyx) often keeled at the back, 
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the three inner (petals) minute. Stamens three, inserted in the tube of the 
perianth, opposite its imner segments, sometimes with three alternating 

sterile filaments; anthers dithecal, opening transversely, with a fleshy 
connective. Ovary inferior, either one- or three-celled, in the latter case 
the cells opposite the outer segments of the perianth; ovules, 00; style, 
simple; stigmas, three. Fruit, a one- or three-celled, three-valved capsule, 

crowned by the persistent perianth. Seeds 00, minute, striated Herbs, with 
radical leaves and bisexual flowers. Natives of most grassy places in 
tropical regions. They have no properties of importance. There are 
bout ten known genera and thirty-five species. Examples: Burmannia, 
Apteria, Apostasia. . fae 
OrvER 31. Iripaces, the Iris Family. Perianth adherent, six-parted, 

colored, in two, often unequal whorls. Stamens three, epigynous, opposite 

the outer segments of the perianth; filaments distinct or monadelphous ; 
anthers two-celled, extrorse. Ovary inferior, three-celled; ovules numerous, 

anatropal; style one; stigmas three, often petaloid, sometimes bilabiate. 
‘Fruit, a three-celled, three-valved capsule, with loculicidal dehiscence. 

Seeds numerous; embryo inclosed in horny or fleshy albumen; radicle next 
the hilum. Herbs, rarely undershrubs, with rhizomes or underground corms, 
having their leaves often equitant or distichous, and their flowers spatha- 
-ceous. Natives chiefly of warm and temperate regions. They abound 
at the Cape of Good Hope. There are fifty-three known genera, and five 
hundred and fifty species. Examples: Iris, Sisyrinchium, Witsenia, Gladio- 
lus, Ixia, Crocus. : 

Certain plants of this order have an economical value. Orris-rovot is ob- 
tained from Iris’florentina. The roasted seeds of I. pseudacorus have been 

cused as a substitute for coffee. Saffron consists of the stigmata of Crocus sati- 
vus, a species originally from Asia Minor, now extensively spread. Numerous 
species of Iris occur in North America; Sisyrinchium or Blue-eyed grass also 
belongs here. 

Pl. 58, 59, fig. 4, a-i, Iris germanica, an European species. Pl. 58, fig. 3, 
Crocus sativus. | 
OrpER 32. Musacr#, the Banana Family. Perianth six-cleft, adherent, 

petaloid, in two whorls, more or less irregular. Stamens six, inserted on 
the middle of the segments of the perianth, some usually abortive; anthers 

- linear, dithecal, introrse, often with a membranous petaloid crest. Ovary 

inferior, three-celled; ovules numerous, anatropal; style simple; stigma 
usually three-lobed. Fruit, either a three-celled capsule, with loculicidal 
dehiscence, or succulent and indehiscent. Seeds sometimes surrounded by 
hairs; testa usually crustaceous ; embryo erect in the axis of mealy albumen ; 

radicle touching the hilum. Plants without true aerial stems, or nearly so, 
having shoots proceeding from subterranean root-stocks, which form spurious 
stems, composed of the sheathing leaf-stocks. Veins in the limb of the leaf 

parallel, and proceeding in a curved manner from the midrib to the margin. 
Flowers bursting through spathas. Natives of warm and tropical regions: 
there are five known genera and twenty-one species. Examples: Musa, 
Strelitzia, Ravenala, Heliconia. 

82 



BOTAN MZ. 83 

Plants of this order are highly important. The Banana fruit, which con- 
stitutes the chief food of certain inhabitants of tropical climates, is obtained 
from Musa sapientum and M. cavendishii. M. paradisaica furnishes the plan- 
tain; M. textilis yields a fine textile fibre. 

Pl. 58, 59, fig. 5, Musa paradisaica ; a-e, various parts of the plant; f, 
cross-section of the ovary ; g, ripe fruit ; /, cross-section of ditto. 

OrverR 33. Marantracres®, the itll Family. Perianth superior, 
in two whorls; outer (calyx) three-lobed, short ; inner (corolla) tubular, 
elongated, three-parted, segments nearly equal. Stamens in two whorls ; 
outer sterile, petaloid, irregular, resembling a tubular trifid corolla, with one 
of the lateral segments dffferent from the others; inner petaloid, two sterile, 
and one lateral fertile; filament of the latter petaloid, entire or two-lobed ; 
anther on the margin of the filament, one-celled, dehiscing longitudinally. 
Ovary three-celled, rarely one-celled; ovules solitary and erect, or numerous 
and attached to the axis, style petaloid or swollen; stigma either the naked 
apex of the style, or hollow, hooded, and incurved. Fruit a three-celled 
capsule, or baccate, one-celled and one-seeded. Seeds round, without 

arillus ; embryo straight, in hard, somewhat floury albumen, without a 
vitellus ; radicle lying against the hilum. Herbaceous plants, with tuberous 
rhizomes, and leaves and flowers similar to those of the Ginger family. 
They are natives of tropical regions. There are six genera, including 160 
species. Examples: Maranta, Canna, Phrynium. 

The West Indian arrow-root is obtained from the tuberous roots of 

Maranta arundinacea. The seeds of Canna indica are known as Indian 
shot. 
Orver 34. ZINGIBERACE® or ScITAMINE, the Ginger Family. Perianth 

superior, in two whorls; outer (calyx) tubular, three-lobed, short; inner 
(corolla) tubular, elongated, three-parted, segments nearly equal. Stamens 
in two whorls; outer sterile, petaloid, havmg the appearance of a three- 
parted corolline whorl, with the intermediate segment (labellum) larger than 
the rest, and often three-lobed, sometimes the lateral segments are incon- 
spicuous or nearly abortive; inner stamens three, the two lateral being 
abortive, the intermediate one opposite the labellum, fertile ; filament not 

_petaloid, often prolonged beyond the anther; anther two-celled, dehiscing 
longitudinally. Ovary three-celled, or imperfectly so; ovules several, anatro- 
pal, attached to a placenta in the axis: style filiform; stigma. dilated, hollow. 
Fruit usually a three-celled capsule, sometimes baccate. Seeds roundish or 
angular, sometimes with an arillus; embryo inclosed in a vitellus (the re- 
mains of: the embryo-sac), surrounded by farinaceous albumen, which is de- 

ficient near the hilum. Herbs, with a creeping rhizome, and simple sheathing 
leaves, having parallel veins proceeding from the midrib to the margin. The 
flowers arise from membranous spathaceous bracts. Natives of tropical coun- 
tries. Twenty-nine genera and 247 species. Examples: Zingiber, Curcuma, 

Amomum, Hedychium, Renealmia. 
The ginger of commerce is derived from the rhizomes of Zingiber 

officinale growing in the East and West Indies. Preserved ginger consists 
of the younger rhizomata. Curcuma longa and zedoaria furnish turmeric, a 
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well-known yellow die. Cardamom seeds come from various species of 
Amomum and Elettaria. . 

Zingiber officinale (pl. 58, 59, fig. T); a, the entire plant; 6, c, pieces 
of the rhizoma. 1-6, various parts of the flower; 7-11, do. of the fruit. 
Curcuma zedoaria (pl. 58, fig. 6),) 1-5, rhizoma; a-e, various parts of the 
plant. 

ORDER 35. ORCHIDACE#, the Orchis Family. Flowers bisexual. Perianth 
adherent, herbaceous, or colored, with a six-partite limb, the segments being 

arranged in two rows; exterior row, called the calyx (although Lindley 
says it 1s more properly the corolla, the true calyx or calyculus bemg 
usually abortive), consisting of three segments (rarély two by adhesion), the 
odd one of which is often next the axis by a twisting of the ovary; interior 
row called the corolla (regarded by Lindley as petaloid stamens), consisting 
usually of three segments (very rarely one), the odd one of which is called 
the labellum or lip. This labellum frequently differs from the other divisions 
of the perianth, assuming remarkable forms, being lobed, spurred at the base, 
or furnished with peculiar appendages, which are sometimes derived from 
the stigma. It is sometimes divided by contraction, so as to exhibit three 
distinct portions, the lowest being the hypochilium ; the middle, mesochilium ; 
and the upper, the epichilium. Stamens three, epigynous, united in a central 
column along with the style; the two lateral stamens are usually abortive, 
the central one opposite the odd exterior segment being fertile; but at 
times the two lateral are fertile, and the central one is abortive; anthers 

one-, two-, four-celled; pollen powdery or cohering in definite or indefinite 
waxy masses (pollinia), which often adhere by a caudicle to a gland 
connected with the beak (rostellum) of the stigma. This gland is sometimes 
naked, at other times in a sac or pouch (bursicula). Ovary adherent, one- 
celled, composed of six carpels, of which three only are placentiferous 
(Lindley); style incorporated with the column (gynostemium, pistil, and 
stamen); stigmas a viscid hollow space in front of the column, communi- 
cating directly with the ovary by an open canal. The upper part of the 
united stigmas is often extended into a beak-like process (rostellum). 
Placentas three, parietal. Fruit a capsule, opening by three or six valves, 

rarely fleshy, and indehiscent. Seeds 00, very minute, with a loose 
reticulated spermoderm, exalbuminous; embryo solid, fleshy; large radicle 

- next the hilum. Perennial herbs or shrubs, with fibrous or tubercular roots, 

either no stem or a pseudo-bulb, entire parallel-veined often sheathing leaves, 
and generally showy, attractive flowers. Sometimes buds are produced on 
the margins of the leaves. They are natives of almost all parts of the 
world, but they abound in moist tropical regions. They are not found in the 
Arctic regions, nor im very dry climates. Some are terrestrial, and others 
are epiphytic. The former are commonly seen in temperate climates, the 
latter in warm regions. 

The plants of this order are well distinguished by the peculiar form of 
their flowers, their remarkable lip, gynandrous stamens, and pollen masses. 
Their flowers often resemble insects, as butterflies, moths, bees, flies, and 
spiders ; or birds, as doves and eagles; or reptiles, as snakes, lizards, and 
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frogs. The colors and spots on the perianth sometimes give the appearance 
of the skins of quadrupeds, as the leopard and tiger. These resemblances are 
often indicated in the generic and specific names. The labellum, in some in- 
stances, displays peculiar irritability. 

Tribe 1. Cypripediee. Pollen pulpy granular. Fertile anthers two, with 
a dilated petal-like body (the third stamen) between them. Example: Cypri- 
pedium, or Ladies’ slipper, of which various American species exist. 

Tribe 2. Neottiee. Pollen powdery, in numerous minute and angled 
loosely cohering grains (forming two or four masses). Anther more or less 
parallel, with the stigma or column erect. This tribe includes the following 
sub-tribes: Cranichidee, Listeridea, Spiranthidee, Physuridee, Diuridee, 

and Thelymitridee. Examples: Cranichis, Acroea; Listera, Neottia ; Sper- 
anthes ; Goodyera; Diuris ; Epiblema. 

Tribe 3. Arethuse. Pollen, as in the last. Anther terminal, forming a 

lid over the stigma. Sepals and petals mostly erect or converging. Sub- 
tribes : Limnodoridee, Acianthidee, Caleyidea, Pogonidee, Gastrodidea, 

and Vanillidee. Examples: Chlorea, Microtis ; Acianthus, Corybas ; 
Caleya; Pogonia, Arethusa, Calopogon; Gastrodia; Vanilla. The fleshy 
pods of Vanilla planifolia and V. claviculata furnish the vanilla of the 
confectioner. 

_ Tribe 4. Ophrydee. Pollen cohering in very numerous grains, which are 
collected on a cobweb-like tissue into two large masses, and affixed to the 
glands of the stigma. Flower ringent: lips with a spur at the base beneath. 
Sub-tribes: WSerapiadee, Satyriadee, Gymnadenidea, Holothrichidee, 

Disidee, Corycidea. Examples: Orchis, Ophrys, Pachites, Gymnadenia, 
Plathanthera, Holothrix ; Disa, Forficaria; Corycium, Arnottia. 

Tribe 5. Vande. Pollen cohering in definite (two or four) waxy masses, 
furnished with an elastic prolongation (caudicle). Sub-tribes: Sarcanthidea, 
Cryptochilidee, Brassidee, Pachyphyllidee, Mavillaridee, Catasetidee, 
Notylidee, Ionopsidee, and Calanthidee. 

Tribe 6. Etpidendree. Pollen coherent, in definite waxy masses, 
furnished with a caudicle: anther terminal, opercular. Epiphytic or 
terrestrial plants. Sub-tribes: Celogynidee, Isochilidee, Leliadee, and 
Bletidee. 

Tribe 7. Malaridee. Pollen cohering in definite (four) waxy masses, 
without any connecting tissue or caudicle. Sub-tribes: Pleurothallidee, 
Liparidee, Dendrobidee, and Corallorhizidee. Examples: Microstylis, 
Liparis, Corallorhiza, Aplectrum. 

Pl. 58, 59, fig. 8, Vanilla aromatica, or Vanilla. 

OrveER 35. HypRocHaripace &, the Frog-bit Family. Flowers spathaceous, 
unisexual, rarely ¥. Perianth with a six-partite limb, the three outer 
segments herbaceous and equivalent to the calyx, the three inner petaloid 
and equivalent to the corolla. Stamens definite or indefinite, epigynous. 

Ovary adherent, one- or many-celled; ovules 00, anatropal, frequently 
attached to parietal placentas; stigmas three to six. Fruit dry or 
succulent, indehiscent, uni- or pluri-locular. Seeds numerous, exalbuminous ; 
embryo straight, radicle remote from the hilum. Floating or aquatic plants, 
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with parallel-veined leaves, sometimes spiny. Chiefly found in Europe, Asia, © 
and North America. ‘The plants of this order are not remarkable for their 
properties. Some are mucilaginous and astringent. Vallisneria spiralis is a 
dicecious plant, the male flowers of which, at the time of flowering, are said to 
be detached from the mud of the water in which they grow, and to float on the 
surface. At the same time the female flower developes a long, spiral peduncle, 
by means of which it reaches the surface of the water, so as to allow the apphi- 
cation of the pollen. The canvas-back duck (Aythya vallisneria) derives its 
specific name from feeding on this plant, known in the Chesapeake Bay as the. 
celery grass. 

This order has been divided into two sections: Stratiotee, with a many- 
celled ovary, and Vallisneriee, ovary one-celled. Examples: Limnobium, : 
Udora, Vallisneria. tbs 

Sub-Class 3. Dictyogene. 

Leaves reticulated, often articulated with the stem, branches having the: 

usual structure of Endogens, rhizomes or underground stems having the woody 
matter disposed in a compact circle, or in-wedges containing central cellular 
tissue, and often showing medullary processes. 
Orver 387. Trintiace#, the Trillium Family. Flowers usually bisexual. 

Perianth in six, sometimes eight divisions, colored or herbaceous. Stamens 
six, eight, or ten; filaments subulate ; anthers linear, with a prolonged 

connective. Ovary free, three-, four-, or five-celled; styles as many, 
distinct; ovules 00, anatropal. Fruit succulent, three-, four-, or five-celled. 

Seeds 00; embryo minute, in fleshy albumen. Natives of the temperate 
parts of Europe, Asia, and America. Some of them are more or less acrid, 

others are narcotic. The rhizome of Trillium cernuum is used as an 
emetic. Paris quadrifolia, Herb Paris, is narcotic. There are about ten 
known genera, and upwards of sixty species. Examples: Trillium, Paris, 
Medeola. 

OrpveR 38. Smitace#, the Greenbrier Family. Flowers bisexual or 
polygamous. [erianth petaloid, six-parted. Stamens six, inserted into the 
base of the perianth, rarely hypogynous. Ovary free, three-celled; cells 
uni- or multi-ovulate ; ovules orthotropal; styles usually three-cleft ; stigmas 

three. Fruit globular and succulent. Seeds with fleshy, cartilaginous 
albumen; embryo very small; usually distant from the hilum. Herbs or 
undershrubs, often climbing, with netted-veimed leaves. Natives of the 

temperate and tropical regions of Asia and America. There are four or 
five known genera, and upwards of 120 species. Examples: Smilax, 
Philesia. 

The Sarsaparilla of commerce is derived from the roots of various species 
of Smilax, the best article being furnished by S. officinalis, a native of. 
Columbia ; a poor substitute is found in the S! pseudo-china of the United 
States. The so-called wild sarsaparilla of the United states belongs to the 
genus Aralia. The tangled thickets of Greenbriers, so common in this coun- 

try, ‘are constituted by various species of Smilax. 
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OrvER 39. Dioscorrace«, the Yam Tribe. Flowers unisexual. Perianth 
six-divided, adherent. 4%. Stamens six, inserted into the base of the perianth; 

anthers introrse, with longitudinal dehiscence. %. Ovary inferior, three- 
celled ; ovules one to two, anatropal; style bifid; stigmas undivided. Fruit a 
compressed trilocular capsule; with two cells, sometimes abortive, occasionally 
fleshy and indehiscent. Seeds compressed, winged or wingless, in the succu- 
lent fruit ovate; embryo small, near the hilum, lying in a large cavity of 
cartilaginous albumen. ‘Twining shrubs, with large epigeal or hypogeal 
tubers, alternate, sometimes opposite, reticulated leaves, and small, spiked. 
bracteated flowers. Natives chiefly of tropical countries ; a few only found in 
temperate regions. There are six genera according to Lindley, and 110 species. 
Examples: Dioscorea, Tamus, Elephantopus. 

The Yam, a tropical substitute for the potatoe, is the tuber of several 
species of Dioscorea. 

Class 3. Dicotyledones and Evogene, Juss.and D.C. Acramphibrya, Endl. 

This is the largest. class in the vegetable kingdom. The plants included 
under it have a cellular and vascular system, the latter consisting partly of 
elastic spiral vessels. T'he stem is more or less conical, and exhibits wood 
and true bark. The wood is exogenous, 1. e. increases by additions at the 
periphery, the hardest part being internal. It is arranged in concentric 
circles. Pith exists in the centre, and from it diverge medullary rays. The 
bark is separable, and increases by additions on the inside. T'he epidermis 
is furnished with stomata. T'he leaves are reticulated, usually articulated to 

the stem. The flowers are formed upon a quinary or quaternary type, and 
have stamens and pistils. Zhe ovules are either inclosed in a pericarp, and 
fertilized by the application of the pollen to the stigma, or they are naked, 
and fertilized by the direct action of the pollen. T'he embryo has two or more 
opposite cotyledons, and is exorhizal in germination. 

Sub-class 1. Monochlamydec. 

Corolla wanting ; a calyx or a simple perianth present; flowers sometimes 
achlamydeous. This sub-class includes the Apetalous orders of Jussieu, ani 
many of his Diclinous irregular orders. It corresponds to the Apetale and 
Gymnosperme of Endlicher. 

Section A. Gymnosperme. 

Monochlamydeous or Achlamydeous plants, with an exogenous structure 
as regards their stems and organs of vegetation, but differing from Exogens, 
in having naked ovules, which are fertilized by the direct application of 
the pollen to the foramen, without the intervention of stigma, style, and 
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ovary. Their woody tissue is marked by the presence of disks. They are 
included in Lindley’s class of Gymnogens, and Endlicher’s Gymnospermous 
division of Acramphibrya. | 
Orver 40. Cycapacre®, the Cycas Family. Flowers unisexual. Males 

collected into cones, the scales bearing on their lower surface one-celled 
anthers, which are united often in sets of two, three, or four. Females 

consisting of naked ovules, placed at the base of flat scales, or beneath 
peltate ones, or seated on the margins of altered leaves. Seeds hard and 
nut-like, sometimes with an external spongy coat; embryo one or two, 

suspended in a central cavity ; albumen fleshy or mealy ; cotyledons unequal ; 

radicle superior, having a long -cord-like prolongation by which the embryo 
is suspended. Trees or shrubs, with cylindrical trunks, usually simple, 

sometimes dichotomous, marked with the scars of the leaves, and in many 
respects having the aspect of palms. The internal structure is more or less 
distinctly that of dicotyledons. Pitted tissue and spiral vessels occur. The 
leaves are pinnate, and their vernation is circinate, thus resembling ferns. 
The plants of this order are found in the temperate and warm regions of 
America and Asia, as well as at the Cape of Good Hope. There are six 
genera, according to Lindley, and forty-five species. Hxamples: Cycas, 
Zamia, Encephalartos, Macrozamia, Dion. | 

Some species of this order furnish an impure sago from the stem; the 
fruit of others is eaten, roasted like chestnuts. The family is interesting, 

from having fossil representatives. Cycas circinalis (pl. 56, fig. 4); Zamia 
elliptica (fig. 8). 
Orver 41. ContFer#, the Pine Family. It includes the orders Pinacezx, 

Taxaceze, and Gnetacez of Lindley. Flowers unisexual. Male flowers 
monandrous or monadelphous; stamens collected in a deciduous amentum, 
about a common rachis; anthers one-, two-, or many-lobed, with longitudinal 

dehiscence, often terminated by a scaly crest. Female flowers in cones, some- 
times solitary; ovary none, its place being supplied by the flat scales of the 
cones, arising from the axil of membranous bracts; ovules naked, usually in 

pairs on the face of the scales, inverted or erect; style 0; stigma 0. Fruit a 
cone, or a solitary naked seed. Seed with a hard crustaceous integument, 
sometimes winged, embryo in the midst of fleshy oily albumen; sometimes 
more than one embryo; cotyledons two, or many and verticillate ; radicle next 
the apex of the seed, organically connected with the albumen. Trees or 
shrubs, with branched, usually resinous trunks, the wood marked with circular 

disks, the leaves usually narrow, rigid or acerose, entire, sometimes fascicled, 
and with a scaly sheath at their base. They are found in various parts of the 
world, both in cold and hot regions. They abound in the temperate regions of 
Europe and America, and many occur in Australia. Four genera of Conifer, 
Araucaria, Phyllocladus, Microcachrys, and Arthrotaxis, are peculiar to 
the southern hemisphere. The following attain their maximum to the south of 
the tropics: Callitris, Podocarpus, and Dacrydium. Dammara has one species 

in each hemisphere. 
Sub-order 1. Ginetacee, the Joint-fir Tribe; male flowers with a perianth ; 

anthers uni-, or quadrilocular, opening by a short cleft; ovules with a 
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projecting process formed from the intimate covering of the nucleus ; seed 
solitary ; embryo with a long spirally-twisted funiculus ; stems jointed ; zones 
of wood, often separated by marked cellular circles. Examples: Gnetum, 
Ephedra. 

Sub-order 2. Taxinew, the Yew Tribe; anthers usually bilocular, with 
longitudinal dehiscence ; fertile flowers, solitary, terminal; ovule solitary, 
sessile in the centre of a fleshy disk, when in fruit forming a sort of drupe ; 
embryo dicotyledonous. Examples: ‘Taxus, Torreya, Cephalotaxus, Podo- 
carpus, Dacrydium, Phyllocladus, Gingko. North American representatives : 
Torreya and Taxus (Taxus canadensis). 

Sub-order 3. Cupressinee, the Cypress Tribe. Ovules erect; fruit an 
indurated cone or fleshy, with the scales connected forming a galbulus; em- 
bryo di-, or poly-cotyledonous. Examples: Thuya, Taxodium, Juniperus, 
Cupressus, Cryptomeria, Thuyopsis, Callitris, Widdringtonia. North Ame- 
rican genera are: Thuya (T’. occidentalis or arbor vitee), Cupressus (C. thyoides, 
white cedar), Taxodium (T. distichum, bald cypress), and Juniperus (J. com- 
munis, Juniper, and J. virginiana, Red cedar). 

Sub-order 4. Abietinee, the true Pines. Fertile flowers, in cones with one 

or two inverted ovules at the base of each scale ; embryo in the axis of fleshy 
or oily albumen, di-, or poly-cotyledonous. 

Div. 1. Dammariee. Scales one or many-seeded. Seeds free; anthers 
bi-, tri-, or multilocular. Examples: Dammara, Cunninghamia, Arthrotaxis, 
none North American. 

Div. 2. Araucariee. Scales one-seeded, seed adnate to the scale, and not 

separating from it; anthers multilocular. Examples: Araucaria, Eutassa, 
Altingia. None North American. 

Div. 3. Abietee. Scales two-seeded, seeds adnate to the scale and at 

length separating from it; anthers bilocular. There are three prominent 
subdivisions: a. Scales without an apophysis, leaves fasciculated. Examples: 
Larix (leaves flat, annual); Cedrus (leaves tetragonal, perennial). 0. 
Scales without an apophysis, leaves solitary. Examples: Tsuga (scales 
persistent, leaves flat); Picea (scales persistent, leaves tetragonal); Abies 
(scales deciduous, leaves flat). c. Scales with a thickened apophysis, which 
is either entire or dimidiate. Examples: Pinus (ieaves in twos, threes, 
fours, or fives). North American representatives: Larix (L. americana, 
Tamarack), Abies (A. balsamea, balsam fir; A. canadensis, Hemlock 
spruce; A. alba, White spruce; A. nigra, Black or Double spruce, &c.); 
Pinus (P. strobus, white pine; P. mitis, yellow pine; P. rigida, Pitch 
pine, &c). 

The Coniferze form an extensive element in the forest features of many 
portions of the globe. Nevertheless, the different genera are rather re- 
stricted in their distribution. Thus Abies, Larix, Pinus, Taxus, Torreya, 
and Cupressus, are entirely confined to the northern hemisphere, few in- 
deed being found in tropical latitudes, except at considerable elevations. 
Juniperus and Thuya are quite generally distributed. Cryptomeria and 
Thuyopsis are natives of Japan; Callitris, with a single exception, of 
Australia; Widdringtonia is South African, and Taxodium, North 
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American. Araucaria is confined to South America, Eutassa and Arthro- 

taxis to Australia, Cunninghamia to China, Dammara to New Zealand and 
the adjacent islands, Sciadopitys to Japan. Of the Taxinex, Taxus and 
Torreya have already been assigned to the northern hemisphere, where they 
are found on both continents. Cephalotaxus and Gingko belong to the eastern 
extremity of Asia, Phyllocladus to Australia, Dacrydium to the islands of 
Asia, and Podocarpus to various parts of the globe. 

The economical value of the Coniferze is very great. Many species furnish 
timber of the first quality, as also turpentine, rosin, tar, pitch, &c. Canada 

Balsam is the exuded and inspissated juice of Abies balsamea and fraseri, 
known as Balsam firs. Callitris quadrivalvis supplies Sandarach or pounce ; 
Abies excelsa or Norway spruce, the Burgundy pitch or Frankincense. 
The oil from the berries of Juniper gives the peculiar flavor to Holland 
gin. The wood of lead pencils is derived from Juniperus bermudianus. 
The Gopher wood of Scripture is probably the cypress of modern times 
(Cupressus sempervirens). Many trees of this order furnish timber of extra- 
ordinary durability. The seeds of various species form a pleasant article of 
food. 

Taxus baccata or common European Yew (pl. 72, fig. 10); a, a branch 
with male flowers; b, male catkin with the anterior part of the scales re- 

moved; c, connective covering the anther cells; e,a branch with female 

flowers ; f, one-flowered male catkin; g, the same two-flowered; h, a female 
flower; i, a section of the same; k, single flowered female catkin; /, the 
flower separate ; m, branch with fruit; 7 and o, fruit. 

Juniperus communis, common Juniper (European) (pl. 72, fig. 11); a, 
branch with fruit; 6, portion of a branch with male flowers; c, do. with female 
flowers ; d, male catkin, e, anther cells with their covering ; f, the three female 

flowers; go, transverse section of the carpophores; h, two flowers with thei 
carpophores, the one in vertical section; 7, section of the berry; h, a seed; 

I, vertical section of do. Pinus picea; the stone Pine (Kuropean) ( pl. 72, 
fig. 14); a, branch with male catkins; b, a strobile; c, carpellary scale with 

its two seeds. 
Larix cedrus, European cedar (pl. 72, fig. 13); a@, branch with a male 

catkin ; b, the two anther cells; c, extremity of a branch with a female catkin ; 

d, scale with the two female flowers ; e, carpellary scale with the two seeds ; f, 
vertical section of the seed. 

Cupressus sempervirens, European cypress ( pl. 72, fig. 12); a, branch 
with male and female catkin; 6, male catkins; c, bracts with the anther fila- 

ments; d, female catkins; e and f, female flowers; g—l, various stages of 
fruit and seeds. 

Section B. Angiosperme. 

Monochlamydeous or achlamydeous plants having their seeds contained in 
an ovary and fertilized by the action of the pollen on a stigma. It corres- 
ponds to the Apetalous division of Endlicher’s Acramphibrya. 
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OrperR 42. GArRyAcEa, the Garrya Family. Flowers unisexual, amen- 
taceous. Male flowers, perianth of four parts, stamens four, alternate 

with the segments of the perianth. Female flowers, perianth superior, two- 
toothed ; ovary unilocular; ovules two; pendulous on short funiculi ; 
styles two. Fruit baccate, indehiscent. Seeds two; embryo minute, at the 

base of fleshy albumen. North American shrubs, with opposite, exstipulate 
leaves. The male plants of Garrya elliptica are commonly cultivated in 
shrubberies, and are prized for their peculiar silky catkins. Lindley 
associates with this order the Helwingiacez, which agree in their unisexual 
flowers, adherent fruit, pendulous ovules, minute embryo, at the base of the 
solid albumen. There are two known genera, and six species. Example: 
Garrya. 
Orver 43. JuaLanpace®, the Walnut Family. Flowers unisexual. 

Male flowers amentaceous : perianth membranous, oblique ; irregularly-lobed, 
with a scaly bract. Stamens definite or 00: filaments short, free ; anthers 
dithecal, erect. Female flowers in terminal clusters, or in loose racemes, 
with separate or united bracts: perianth, single or double, the outer three- 

or five-parted, inner, when present, in minute separate pieces. Ovary adherent 
to the perianth, one-celled; ovule solitary, erect, orthotropal; styles one 
or two, very short; stigmas two or four, fringed or sessile discoid, and 

four-lobed. Fruit a drupe, sometimes with an adherent involucre ; endocarp 
bony, two-valved, or valveless, two- or four-celled at the base, and one-celled 

at the apex, with partial dissepiments. Seed exalbuminous, two- or four- 
lobed, with a membranaceous testa; embryo large; cotyledons fleshy, oily, 
and sinuous; radicle superior. Trees with alternate, pimnated leaves, having 
neither dots nor stipules. Examples: Juglans, Carya, Engclhardtia, and 
Pterocarya. 

The plants of this family are chiefly North American, where they are 
represented by one genus (Carya) peculiar to the country, and another 
(Juglans) which possesses one European species. The fruit of Carya, 
known as hickory nuts, shell barks, Pecan nuts, &c., is highly prized as an 

article of food, while the timber is of exceedingly great value. The Walnut 
and Butternut, or white Walnut, belong to the genus Juglans; the wood of 
the former species is hardly surpassed as a beautiful material for cabinet 
ware. The bark of Juglans cinerea, or butternut, is a valuable medicinal 

agent. 

Juglans regia, English walnut (European) (pl. T1, fig. 4); a, branch with 
male catkins and female flowers; b, male flowers on a scale; c, a male 

flower enlarged; d, female flower; ec, vertical section of ditto; f, fruit with 

part of the hull removed; g, longitudinal section. 
Orver 44. AmentTacre#, the Catkin Family. Flowers unisexual. Male 

flowers capitate or in catkins (amenta), sometimes with a membranous 
perianth. Female flowers, clustered, solitary, or in catkins. Stamens varying 
from one to twenty, distinct or monadelphous; anthers dithecal. Ovary 
usually simple; stigmas one or more. Fruit membranous, or bony, or 

drupaceous, indehiscent or dehiscent. Seeds solitary or numerous, erect or 

pendulous, usually exalbuminous ; embryo straight or curved ; radicle mostly 
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superior. Trees or shrubs with alternate, stipulate, or exstipulate leaves. . 
Natives chiefly of temperate climates. The order has been divided into the 
following sub-orders : 

Sub-order 1. Cupulifere, the Oak Family. Trees or shrubs with alter- 
nate and simple straight-veined leaves, deciduous stipules, and monoecious 
flowers ; the sterile in catkins (aments or capitate c!ustered in the Beech), the 

fertile solitary or clustered, furnished with an involucre which forms a cup or 
covering to the one-celled, one-seeded nut. Ovary, two- or seven-celled, with 
one or two pendulous anatropous ovules in each cell, but all the cells and 
ovules, except one, disappearing in the fruit. Calyx adherent to the ovary, 
the minute teeth crowning its summit. Seed with no albumen, filled with the 
embryo; cotyledons very thick and fleshy ; radicle short, superior. Examples: . 
Quercus, Castanea, Fagus, Corylus, Carpinus, Ostrya, Lithocarpus. All of 
these, with the exception of the last, have North American species. In oaks 
(Quercus) North America is especially rich, the northern and middle 
States alone possessing twenty species, not to mention numerous others pecu- 
liar to the south and west of the continent. Some of the southern species, as 
the Live Oak (Q. virens), have evergreen leaves. Of Castanea there are 
three species in the United States: the common Chestnut (C. vesca), the 
Chincapin (C. pumila), and a still smaller species, C. nana. The common 
American Beech is Fagus ferrugineus. There are also the Hazelnut (Corylus 
americana and rostrata), the Hornbeam (Carpinus americana), and the Iron- 
wood (Ostrya virginica). 

Sub-order 2. Platanee, the Plane Tribe. Flowers in globose catkins ; 
stamen one, with scales; ovary, one-celled ; style, thick and subulate ; ovules, 
solitary or In pairs; suspended, orthotropal: fruit consisting of compressed 
clavate nuts, terminated by a recurved style: seeds one or two,. pendulous, 
albuminous: radicle, inferior; leaves palmate or toothed, and stipulate. 

Natives chiefly of temperate regions. The principal genus in this family is 
Platanus, represented in the Old World by P. orientalis, the Plane tree, and in 
the New by P. occidentalis, Button-wood, or Sycamore. 

Sub-order 3. Balsamiflua, the Sweet-Gum Tribe. Flowers with 
verticillate bracts or minute scales; anthers, numerous; ovary, two-celled ; 

ovules 00, amphitropal: fruit consisting of two-celled capsules, united together, 
so as to form a hard cone: seeds usually numerous, winged, albuminous ; 

radicle superior ; leaves stipulate. Balsamic trees natives of tropical and 
warm regions. The characteristic genus of this family is Liquidambar, 
embracing three species, two Asiatic and one North American. The latter, L. 
styracifilua, or sweet-gum, is abundant in the south-eastern portion of the 

continent. 

Sub-order 4. Betulinee, the Birch Tribe. Flowers with bracts which are 

sometimes verticillate : ovary, two-celled; ovules solitary, pendulous, 
anatropal: fruit membranous, indehiscent, forming a sort of cone; seeds 
pendulous, radicle superior, leaves with deciduous stipules. Natives of 
temperate and cold regions in Europe, Asia, and America, and extending to 
arctic and antarctic regions. Kxamples: Betula and Alnus. Of Betula, or 

birch, there are numerous species in North America; the most important 
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of them is B. papyracea, paper or canoe birch, from whose bark the northern 
and western Indians and hunters manufacture their canoes. The genus Alnus, 
or Alder, is of little economical importance. 

Sub-order 5. Casuarinee, the Beefwood Tribe. Flowers with bracts ; 

stamen one ; ovary one-celled ; ovules one to two; fruit consisting of winged 

achzenia, collected into a cone; seed erect; radicle superior. Australian trees 
or shrubs, with filiform branches, bearing membranous toothed sheaths in place 

of leaves. 
Sub-order 6. Myricee, the Myrtle Tribe. Achlamydeous flowers ; stamens 

two to eight in the axil of a scale; ovary one-celled, with hypogynous scales ; 
ovule solitary, erect, orthotropal ; fruit drupaceous, often with a waxy secretion, 
and with fleshy adherent scales; radicle superior. Natives both of temperate 
and tropical regions, and found in North and South America, in India, and at 

the Cape of Good Hope. North American genera, Myrica and Comptonia. 
Examples: Myrica gale, Sweet gale or Bog-myrtle; M. cerifera, wax myrtle ; 
and Comptonia asplenifolia or sweet fern. 

Sub-order T. Salicinee, the Willow Tribe. Dicecious trees or shrubs, with 
both kinds of flowers in catkins, one under each bract, entirely destitute of 

calyx or corolla; the fruit a one-celled and two-valved pod, containing numer- 
ous seeds clothed with a long silky down. Ovary one-celled or imperfectly 
two-celled; styles two, very short, or more or less united, each with a two- 
lobed stigma. Seeds ascending, anatropous, without albumen. Cotyledons 
flattened ; leaves alternate, undivided, with scale-like and deciduous, or leaf- 
like and persistent stipules. Wood soft and light, bark bitter. The genera 
Salix and Populus, known respectively as Willows and Poplars, have numer- 
ous North American species, although none of sufficient importance to require 
special mention. They are of little value as timber trees, owing to the soft 
and spongy texture of their wood; the charcoal, however, is in much request by 
gunpowder manufacturers. 

Quercus tinctoria, Black oak, is a North American tree from which the 

yellow dye, Quercitron, is obtained. See pl. 72, fig. 8; a, branch with fruit ; 
b, a leaf; c, represents a female flower of the Cork oak (Q. suber). 

Chastena vesca or Chestnut (European variety). Pl. 72, fig. 7; a, branch 
with male and female flowers; 6, a nut; c, the same in the partly removed 
hull. 

Liquidambar styraciflua, Sweet Gum (North American). Pl. 72, fig. 9; a, 
branch with leaves and flowers ; b, anther; c¢, pistil; d, the fruit ; e, open pod; 
f, ovary ; g, dissepiment with the seeds ; h, a single seed. 

Orver 45. Pireraces, the Pepper Family. Flowers ¥. Perianth 0, 
flowers supported on a bract. Stamens two, three, or six, arranged on one 
side or all around the ovary; anthers one- or two-celled, with or without a 
fleshy connective; pollen roundish, smooth. Ovary solitary, free, one- 

celled; ovule solitary, erect, orthotropal; stigma simple, sessile, rather 

oblique. Fruit somewhat fleshy, indehiscent, unilocular. Seed erect; 
embryo in a fleshy vitellus outside the albumen, and at the apex of the seed. 
Shrubs or herbs, with articulated stems, opposite (sometimes alternate by 
abortion of one of the pair of leaves), or verticillate, exstipulate or stipulate 
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leaves, and spiked or racemose flowers. Natives of the hottest quarters of the 
globe. Common in South America and India. The wood is often arranged in 
wedges, with medullary rays, but without concentric zones. There are twenty- 
one known genera, and upwards of six hundred species. Examples: Piper, 
Artanthe, Peperomia. 

The plants of this order have pungent, acrid, and aromatic properties. 
Most of them contain an acrid resin, and a peculiar principle called piperine. 
Black pepper is the dried unripe fruit of Piper nigrum, and white pepper 
the ripe fruit deprived of its outer covering. Cubeba officinalis, a Javan 
plant, furnishes Cubeb pepper. ‘The Kava of the South Sea Islands is the 
root of Piper methysticum, and is employed in preparing an intoxicating 
beverage. The Betel leaf from Piper betle, is chewed in the East with the. 
Areca nut. “ | 

Piper nigrum, Black pepper (East Indies) (pl. 72, fig. 6); a, a branch with 
flowers and fruit; 6, portion of a catkin magnified; ¢, portion of the same 
dried and magnified; d, berry; e-f. section of the fruit; g, embryo; A, 
anther; /, unripe berry dried and constituting black pepper; &, white 
pepper. 

OrperR 46. Saururace#, the Lizard’s-tail Family. Flowers bisexual. 
Perianth 0, a scale or bract supporting the flowers. Stamens three to six, 
clavate, hypogynous, persistent ; filaments slender; anthers two-celled, continu- 
ous with the filament, with a thick connective separating the lobes, dehiscence — 
longitudinal. Ovaries three to four, distinct, with one ascending orthotropal 
ovule, and a sessile recurved stigma, or united so as to form a three- to 
four-celled pistil, with several ovules and three to four stigmas. Fruit 
either consisting of four fleshy indehiscent nuts, or a one-, three-, or four- 
celled capsule, dehisang at the apex, and containing a few ascending 
seeds. Seeds with a membranous spermoderm; embryo minute, lying in a 
fleshy vitellus, outside of hard mealy albumen, at the apex of the seed. 
Herbs growing in marshy places, with alternate stipulate leaves, and spiked 
flowers. Natives of North America, India, and China. Their properties 
are said to be acrid. There are four known genera, according to Lindley, 
and seven species. Examples: Saururus, Houttuynia. The species 
Saururus cernuus or Lizard’s-tail, represents the family in the United 
States. | 

- Orper 47. CoLoranTHace4s, the Chloranthus Family. Flowers bisexual 
or unisexual, with a supporting scale. Perianth 0, stamens definite, lateral, 
and if more than one, connate; anthers monothecal, with longitudinal dehis- 

cence, each adnate to a fleshy connective. Ovary unilocular; ovule solitary, 
pendulous, orthotropal; stigma sessile, simple. Fruit drupaceous, indehiscent. 

Seed pendulous; embryo minute, at the apex of fleshy albumen; cotyledons 
divaricate; radicle inferior, remote from the hilum. Herbs or undershrubs, 

with jointed stems, opposite, simple, stipulate leaves, sheathing petioles, and 

spiked flowers. Natives of the warm regions of India and America. Some 
of them, as Chloranthus officinalis, are aromatic and fragrant, and have 

been used as stimulants and tonics. Examples: Hedyosmium, Ascarina, 
Chloranthus. 
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Orper 48. LacistemMace&, the Lacistema Family. Flowers polygamous. 
Perianth in several narrow divisions, covered by an enlarged bract. Sta- 
mens, one, hypogynous; anther having two cells, which are separated by a 
thick, two-lobed connective, and which dehisce transversely. Disk fleshy. 

Ovary superior, one-celled; ovules several, anatropal, attached to two or 

three parietal placentas; stigmas two or three, nearly sessile. Fruit a uni- 
locular, two- or three-valved capsule, with loculicidal dehiscence. Seed 

usually by abortion, solitary, suspended, with a fleshy arillus; spermoderm 
crustaceous; embryo in fleshy albumen; cotyledons flat; radicle cylindrical, 
superior. Small trees or shrubs, with simple, alternate, exstipulate leaves, 

and amentaceous flowers. They are natives of the warm parts of America. 
Their properties are unknown. There are two genera and six species. Ex- 
ample: Lacistema. 

Orpver 49. ATHEROSPERMACE, the Plume-Nutmeg Family. Flowers 
unisexual. Perianth tubular, divided at the top into several segments, in two 
rows, the inner often petaloid, and accompanied in the female flowers with 
a few scales. Male flowers: stamens 00, inserted in the bottom of the 

-perianth ; filaments, with scales at the base; anthers two-celled, with valvu- 

lar dehiscence. Female flowers: ovaries, usually 00; ovule solitary, erect; 
style simple, lateral, or basilar; stigmas, simple. In some flowers, though 

rarely, stamens and pistils are found, and in that case the stamens are 
fewer, and arise from the orifice of the perianth. Fruit consisting of achzenia, 
with persistent, ultimately feathery styles, inclosed within the tube of the 
perianth. Seed solitary, erect; embryo small, at the base of soft, fleshy 
albumen; radicle inferior. Trees with opposite exstipulate leaves, found in 
Australia, and in some parts of South America. They are generally fragrant. 
There are three known genera and four species, according to Lindley. Exam- 
ples: Atherosperma, Laurelia. 
OrveR 50. Monimtace®, the Monimia Family. Flowers unisexual. 

Perianth somewhat globose, in one or more rows, divided at the border. 

Male flowers: stamens indefinite, covering the whole interior of the perianth ; 
filaments, often with two scales at the base; anthers dithecal, with longitu- 

-dinal dehiscence. Female flowers: ovaries several, superior, inclosed within 
the tube of the perianth, each with one style and one stigma; ovule solitary, 
pendulous, anatropal. Fiuit consisting of several achznia, inclosed within 
the enlarged perianth. Seed pendulous: embryo, at the end of copious fleshy 
albumen; radicle superior. ‘Trees or shrubs, with opposite, exstipulate leaves. 
They are natives chiefly of South America and Australia. The bark and 
leaves are aromatic and fragrant. The succulent fruit of some is eaten. 
There are eight known genera and about forty species. Examples: Monimia, 

Boldoa. 
OrpeR 51. Srivacinace#, the Stilago Family. Flowers unisexual. 

Perianth two-, three-, or five-parted. Male flowers: stamens two or more, 

arising from a swollen receptacle; filaments, capillary; anthers innate, two- 
lobed, with a fleshy connective, and vertical cells opening transversely. 
Female flowers: ovary free, one- or two-celled; ovules two, anatropal ; 

stigma sessile, three- to five-toothed. Fruit drupaceous. Seed solitary, 
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suspended ; embryo, in fleshy albumen; cotyledons, leafy ; radicle, superior. 
Trees or shrubs, with alternate, stipulate leaves. Natives chiefly of the 

East Indies. Some yield edible fruits, others are used as potherbs. The 
position of this order in the natural system is obscure. Lindley places it 
in the Urtical alliance, others consider it as allied to Amentacez. There 

are three known genera and about twenty species. Examples: Stilago, Anti- 
desma. . 

OrpER 52. PoposTeMacE#, the Podostemon Family. Flowers naked, 
or with a more or less perfect perianth, bursting through an irregularly 
lacerated spatha. Stamens hypogynous, definite or indefinite, distinct or 
monadelphous; anthers dithecal, with longitudinal dehiscence. Ovary free, 

two- or three-celled; ovules numerous, anatropal, attached to a fleshy 
central placenta; styles or stigmas, two or three. Fruit slightly pedicellate, 
capsular, two- or three-valved. Seeds 00; embryo exalbuminous, ortho- 

tropal. Herbaceous, branched, floating plants, with capillary, or linear, or 
lacerated, or minute and imbricated leaves. Natives chiefly of South 
America, and of the islands to the east of Africa. There are nine known 

genera and twenty-five species, according to Lindley. Examples: Podoste- 
mon, Lacis. 

ORDER 53. CERATOPHYLLACE#, the Hornwort Family. Flowers uni- 
sexual. Perianth inferior, ten- or twelve-parted. Male flowers: stamens, 
twelve to twenty; anthers sessile, bilocular. Female flowers: ovary free, 
one-celled; ovule solitary, pendulous, orthotropal; style filiform, oblique; 
stigma simple. Fruit, a one-celled indehiscent nut, terminated by the hard- 
ened style. Seed solitary, pendulous, exalbuminous: cotyledons two, but ap- 
parently four; radicle inferior. Aquatic submersed herbs, with verticillate 
leaves cut into filiform lobes. They are found in ditches in various parts of 
Europe, Asia, and America. Of the single genus Ceratophyllum, North 
America possesses a single species. 
Orver 04. Urticace®, the Nettle Family. Flowers unisexual, hermaph- 

rodite, or polygamous, scattered or collected into catkins or heads. Perianth 
usually divided. Stamens definite, inserted into the perianth; filaments, 
sometimes curved in estivation. Ovary free, rarely coherent, one- or two- 
celled; ovule solitary, erect, or suspended; stigmas one or two, simple or 
bifid. Fruit an indehiscent nut, surrounded by the persistent pericarp, or a 
samara, or a syconus, or a sorosis. Seed solitary, erect, suspended or pendu- 
lous, albuminous or exalbuminous; embryo straight, or curved, or spiral; 

radicle superior. Herbs, shrubs, or trees, with alternate, stipulate leaves, 

which. are usually hispid or scabrous. This order has been divided into the 
following sub-orders : . 

Sub-order 1. Artocarpee, the Bread Fruit Tribe. Trees or shrubs, with 
leaves often rough; filaments generally erect in estivation; fruit often a 
sorosis; seed erect or pendulous, albummous; embryo straight; juice 
milky. Natives of tropical regions. The typical genus of this sub-order is 
Artocarpus, one species of which, A. incisa, furnishes the bread fruit, so 
valuable to the inhabitants of tropical regions. All parts of the tree are 
applied to some valuable purpose. Some of the Artocarpe furnish a 
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palatable milky juice, as in the Cow-tree of Demerara (Galactodendron utile). 
The celebrated Bohun-upas poison of Java is obtained from Antiaris toxi- 
caria. 

Sub-order 2. Moree, the Mulberry Tribe. Trees or shrubs, with milky or 
yellow juice, alternate leaves with deciduous stipules convolute in the bud, 
and the flowers spiked on (or inclosed in) a receptacle, becoming succulent 
in fruit. Styles or stigmas two. Seed amphitropous, with a curved embryo 
in copious albumen. Natives of temperate and tropical regions. The princi- 
pal plants of this tribe are the figs and the mulberries. The common fig 
is the fruit of Ficus carica. F. indica is the well known Banyan tree of 
India, and F. religiosa the Pippul tree of the same country. Large quanti- 
ties of caoutchouc are derived from F’. elastica. FF’. sycamorus is probably 
the sycamore of the Scriptures. The genus Morus has numerous repre- 
sentatives, only one of which is indigenous to the United States. This is 
M. rubra or the red mulberry. M. nigra or the European black mul- 
berry is the sycamine of the Bible. Morus alba or white mulberry (of 
which M. multicaulis is a variety), the favorite food of the silkworm, is 
‘partly naturalized in the United States. The Paper mulberry (Broussonetia 
papyrifera), in some favor in this country as a shade tree, is so called from 
the fact of a kind of paper being made from the inner bark, in its native 
country, Japan. Maclura aurantiaca, the Osage Orange, or Bois Ware of 
the South West, is used for hedges. Fustic is obtained from Maclura 
tinctoria. 

Sub-order 3. Ulmacee, the Elm Tribe. Rough-leaved trees or shrubs ; 
filaments erect in zestivation ; fruit one- to two-celled, samaroid or drupaceous ; 

seed pendulous, usually exalbuminous; embryo straight or curved; juice 
watery. Natives of the northern and mountainous parts of Kurope, Asia, and 
America. This tribe is represented in the United States by the genera Ul- 
mus and Celtis. The slippery or red Elm is Ulmus fulva, well known for its 
mucilaginous bark. Celtis crassifolia, Hackberry or sugar berry, is a tree 
which sometimes attains to a large size. . 

Sub-order 4. Cannabinee, the Hemp Tribe. Herbs with watery juice, 
mostly opposite stipulated leaves, and dicecious flowers, the sterile racemed 
or panicled. Styles two. Seeds orthotropous. Embryo curved without 
albumen. Occur chiefly in temperate regions. Examples: Humulus and 
Cannabis. Humulus lupulus, the common Hop, is indigenous both in Europe 
and America. The hemp fibre is obtained from Cannabis sativa. A variety 
called C. indica is used in India to produce intoxication. The Haschisch 
of the Arabians consists of the dried tops and other tender parts of this 
variety. 

Sub-order 5. Urticee, the true Nettle Tribe. Rough-leaved plants, often 
with stinging hairs, filaments elastic, and curved in estivation; fruit an 

‘indehiscent nut; seed erect, albuminous; embryo straight; juice watery. 
They are widely seattered over the globe, and many of them follow the 
footsteps of man in his migrations. The principal representatives of this 
family in the United States are Urtica, Pilea, Boehmeria, Parietaria. Many 
species of Urtica, as U. urens or common nettle, have stinging hairs. Some 
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species, as U. cannabina and tenacissima, afford excellent fibres for cordage. 
Urtica is found of great size in some countries, U. gigantea (Australia) having 
been known to reach a diameter of from eighteen to twenty-six feet. The 
Chinese grass cloth is the product of Boehmeria nivea. Parietaria pennsylva- 
nica is the plant known as Pellitory. 

Artocarpus incisa or Bread Fruit (South Sea Islands and tropical countries 
im general) (pl. 72, fig. 2); a, branch with flowers, leaves, and fruit; 6, male 

flower; c, three female flowers, the central one in vertical section ; d, section 

of female capitulum. 
Ficus carica, the Fig (pl. 72, fig. 1); a, branch with figs; 6, vertical sec- 

tion of the torus; c,a male, d, a female flower; e, an unripe fruit; f, a ripe 
iruit; g, a vertical section of the seed. “ 

Morus nigra, black mulberry (European) (pd. 72, fig. 3); a, a branch with 
fruit; 6, a male flower; ¢, a female flower; d, fruit; e, the syconus; f, the 
pericarp; 2, the seed. 

Cannabis sativa, Hemp (pé. 72, fig. 5); a@, top of the stalk with male 
flowers; 6b, a male fiower; c, a filament; d, transverse section of the an- 

ther: e, pollen grains (b-e magnified): jf, female flower; g, pistil magni- 
fied; hk, female flower magnifled ; 2, dried pericarp; k, the same magnified ; 
/, a nut without the hull; m, magnified; #, cross-section; 0, vertical 
section. 
Humulus lupulus, the Hop (pl. 72, fig. 4). A, branch with male flowers; - 

B, branch with female catkins; C, a strobile; a, male flower; 6, female 

flower; c-e, rachis with glands, the two lowest scales and one female flower, 
the rest removed ; f, four female flowers; g, ovary and pistil; h, fruit magni- 

fied; 2, fruit inclosed by perianth ; AJ, other states of fruit. 

OrpeR 55. Eupuorpiacesz, the Spurge Family. Flowers unisexual, 
sometimes inclosed within an involucre.  Perianth lobed, inferior, with 
various glandular or petaloid, scaly, internal appendages; sometimes the 

flowers are naked. Male flowers: stamens definite or 00, distinct or 

monadelphous, or polyadelphous ; anthers bilocular, sometimes with porous 
dehiscence. Female flowers ; ovary free, sessile or stalked, one-, two-, three-. 
or many-celled; ovules solitary or twin, suspended; styles equal in number 

to the cells, distinct or combined, sometimes 0; stigmas several, or one 

with several lobes. Fruit usually tricoccous, with the cocci separating in 
‘an elastic manner, and opening by two valves, or indehiscent and fleshy. 

Seeds solitary or in pairs, suspended, often arillate; embryo inclosed in 
fleshy albumen ; cotyledons flat ; radicle superior. Trees, shrubs, and herbs, 

often abounding m acrid milk, with opposite or alternate, often stipulate 

leaves, sometimes none. Some look on this order as apetalous, with a ten- 
dency to develope a corolla, while others consider it polypetalous, with a 
tendency to have the corolla suppressed. In European plants of the order 
there are usually no petals present, but in those of tropical countries the 
corolla is frequently well marked. In the Euphorbias of Britain there is 

an evident involucre, surrounding a number of achlamydeous male and 

female flowers, which by Linnzus were looked upon as merely stamens and 
pistils, and hence the plants were put by him in Dodecandria in place of 

98 



BOTANY. 99 

Monecia. ‘The flowers in Euphorbiaceze vary much in the number of their 
parts. Sometimes the general peduncle or rachis becomes flattened and leaf- 
like. The inflorescence is occasionally amentaceous, as in the division Sce- 
paces, which is separated, as a distinct but not fully defined order, by Lind- 
ley. The plants of the order abound in warm regions, especially in Equinoc- 
tial America, where they occur as trees or bushes, or lactescent herbs, and 
often present the appearance of Cactuses, from which their milky juice at 
once distinguishes them. They are also found in North America and in Eu- 
rope. ‘There are about 192 genera arranged in six sub-orders, and over 2500 
species. 

Tribe 1. Huphorbiew, true Euphorbias. Cells one-seeded. Flowers of 
the two sexes united in a common involucre, resembling a single flower, naked, 
a single female with many males. Examples: Baphorbia, &e. 

Tribe 2. Stillingiew. Cells one-seeded. Flowers naked or apetalous in 
_amentaceous spikes: one or many in the axil of an often biglandular bract ; 
the males two- to ten-androus. Examples: Stillingia, Styloceras, Hura, Hip- 
pomane, &c. 

Tribe 3. Acalyphee. Cells one-seeded. Flowers apetalous, calyx valvu- 
lar in the bud, arranged. in clusters along a spike, more rarely in racemes. 
Examples: Acalypha, Tragia, &e. 

Tribe 4. Crotonee. Cells one-seeded. Flowers apetalous, calyx valvular, 
or imbricated in the bud, disposed in fascicles, spikes, racemes, or panicles. 

Examples : Crotonopsis, Siphonia, Croton, &c. 
Tribe 5. Phyllanthee. Cells two-seeded. Flowers most generally 

apetalous, with the calyx imbricated in the bud, solitary or combined in 
clusters or axillary fascicles. Stamens two to five, rarely more, inserted 
on the torus in the centre of the flower, free or united. Examples: Phyl- 
lanthus, &e. 

Tribe 6. Buxew. Cells two-seeded. Flowers usually apetalous, with the 
calyx imbricated in the bud, arranged in clusters or axillary fascicles, more 
rarely in racemes or spikes. Stamens four to six, inserted around a central 

rudimentary pistil. Examples: Buxus, Savia, &e. 
The plants of the order Euphorbiacez are acrid and poisonous, this 

property residing chiefly-in their milky juices. That of-some species of 
Euphorbia is collected for medicinal purposes. Valuable oils are also 
obtained from this order. Thus castor oil is expressed from the seeds of 
Ricinus communis, a plant which, herbaceous in temperate climates, is a 
tree in its native locality, India. The seeds of Croton tiglium furnish 
Croton oil. The fatty matter obtained from the seeds of Stillingia sebifera, 

the Chinese Tallow Tree, is used in making candles. Cascarilla is the bark 
of Croton eleutheria and other species. The boxwood in such request by 
wood engravers is obtained from Buxus sempervirens. The Cassava, or 

Manioc flour, is a starchy matter (Tapioca), obtained by grinding up the 

root of Manihot utilissima, and washing this well with water. The juice is 
highly poisonous, although the washed pulp is both harmless and palatable. 
The juice of Siphonia elastica contains much caoutchouc, and furnishes 
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most of that India-rubber which comes in bottles. Gum-lac is derived sill 
Aleurites laccifera, a Ceylon plant. 

Euphorbia officinarum, Spurge, Central and South Africa (pl. 71 | fiz Dis 
Euphorbia cyparissias, Central Europe (pl. T1, fig. 8): a and 4, flowers 

of natural size and magnified; c, pistil; d and e, fruit of natural size and 

magnified. | 
Siphonia elastica, caoutchouc tree, South America (pl. 71, fig. 10): A, 

branch with flowers; a, a flower; 6, vertical section of ditto; c, ovary in 

cross-section ; d, ovary ; e, the ripe fruit. 

Orver 56. EmpetTrace#, the Crowberry Family. Flowers unisexual. 
Perianth bud-like, consisting of persistent imbricated scales, in two or four 
alternating rows, the inner row often petaloid. Male flowers; stamens 

two or three, equal in number to the scales in each row, and alternating 
with the innermost, hypogynous ; anthers roundish, dithecal, with longitudinal 
dehiscence. Female flowers: ovary free, fee on a fleshy disk, three- 
to six- or nine-celled; ovules solitary, anatropal, ascending; style one; 
stigma with as many radii as there are ovarian cells. Fruit, a shin 

um, seated within the persistent perianth. Seeds solitary in each nucule, 
ascending ; embryo, in the axis of fleshy albumen; radicle inferior. Heath- 
like shrubs, with alternate or somewhat verticillate, evergreen, exstipulate 
leaves. They inhabit chiefly Europe and North America. The fruit of some 
is slightly acid. Empetrum nigrum, the black Crowberry, is common on the 
mountains and northern parts of Europe, and the United States. The fruit is 
watery, and very slightly acid and astringent. . Lindley notices four genera 
and four species. Examples: Empetrum, Corema. Both these genera have 
North American representatives. 
OrveR 07. Datiscace”, the Datisca Family. Flowers unisexual. Male 

flowers: perianth three- or four-divided. Stamens three to seven; anthers 
linear, membranous, dithecal, with longitudinal dehiscence. Female flowers : 
perianth adherent, three- or four-toothed. Ovary inferior, unilocular ; ovules 

00, anatropal, attached to three or four parietal placentas ; styles, as many 
as the placentas. Fruit, a one-celled capsule, opening at the apex. Seeds 
00, strophiolate, with a reticulated spermoderm ; albumen 0; embryo straight ; 
cotyledons very short ; radicle pointing to the hilum. Herbaceous branched 

- plants or trees, with alternate, exstipulate leaves. They are scattered over 
North America, various parts of Asia, and the south-eastern part of Europe. 
Some of the plants are said to be bitter, and others of them have purgative 
qualities. Lindley mentions three genera and four species. Examples: Da- 
tisca, Tetrameles. 

 Orver 58. RuizanTHeEs, the Rhizogen Family. Flowers usually mone- 
cious or dicecious, sometimes %. Perianth more or less perfect, superior, 
trimerous, tetramerous, or pentamerous ; sometimes obsolete or 0. Stamens 

united, often in a fleshy column, to which the anthers cohere, dithecal, 
extrorse, opening longitudinally or by pores. Ovary inferior, one- or two- 
celled; ovules definite or 00. Fruit indehiscent, pulpy, usually unilocular. 
Seeds, sometimes solitary and pendulous, at other times 00, and attached to 
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parietal placentas; embryo albuminous or exalbuminous. Leafless, scaly, 
parasitic plants, having a fungus-like appearance. They are never green, but 
assume a brown, yellow, or purple color. They are composed chiefly of cellu- 
lar tissue, with a few scalariform or spiral vessels. They are often stemless, 
and sometimes are furnished with a creeping rhizome. In their mode of de- 
cay they resemble Fungi. ‘Their seeds present a peculiar appearance, resem- 

bling spores rather than true seeds. ‘The nature of their embryo is undeter- 
mined, and their place in the natural system is still doubtful. Lindley has 
placed them in a separate class, intermediate between Thallogens and Endo- 
gens. They have been divided by him into three distinct orders: 1. Bala- 

nophoracee, male flowers pedicellate; stamens, one to three; filaments and 
anthers both united; ovule solitary, pendulous; fruit, monospermous. 2. 

Cytinacee, flowers in spikes ; perianth, three- to six-lobed; anthers sessile 

on a column, dehiscing by slits; ovules 00, attached to parietal placentas ; 
fruit, polyspermous. 3. Fafflesiacee, flowers sessile, solitary; perianth, 
five-lobed, with calli m its throat; anthers attached to a column, dehiscing 

by pores; ovules 00, attached to parietal placentas; fruit polyspermous. 
They are natives chiefly of tropical countries, but some extend into tempe- 
rate climates. They are found in the East Indies, South America, Cape of 
Good Hope, and the south of Europe. Lindley enumerates twenty-one genera 
and fifty-three species. EHxamples: Balanophora, Cynomorium, Cytinus, 
Rafflesia. 

Species of Rafllesia exhibit the largest flowers known, the perianth being 
sometimes three feet in diameter, and capable of holding six quarts of liquid. 
They are all parasitic. 
Orver 59. NepenTHACE®, the Pitcher-plant Family. Flowers dicecious. 

Perianth four-parted, inferior ; zestivation imbricated. Male flowers: stamens 
united in a solid central column; anthers about sixteen, forming a spherical 
head, extrorse, and with longitudinal dehiscence. Female Flowers: ovary 
free, four-cornered, four-celled; ovules 00; stigma sessile. Fruit a four- 
celled, four-valved capsule, with loculicidal dehiscence. Seeds 00, ascending, 
very minute, fusiform, with a loose testa ; nucleus less than the seed, suspend- 
ed by the chalaza ; embryo in the midst of fleshy albumen; cotyledons plano- 
convex ; radicle pointing to the hilum. Herbs, or half-shrubby plants, with 
alternate leaves, slightly sheathing at the base, having a foliaceous petiole, 
which forms an ascidium at its extremity, and the lamina in the form of a 
lid. Natives of swampy ground in the Kast Indies and China. They have 
no known properties. ‘The pitchers have been found to contain a solution of 
binoxalate of potash. Spiral vessels abound in all parts of the pitcher plants ; 
and the woody bundles are without concentric zones. Lindley gives one genus, 
and six species. Example: Nepenthes. 
Orver 60. ArisToLocHiacEe&, the Birthwort Family. Perianth adherent, 

tubular, three-cleft, regular, or sometimes very irregular; zxstivation valvate 

or induplicate. Stamens six to twelve, epigynous, distinct or gynandrous. 
Ovary inferior, three- to six-celled: ovules 00, anatropal, horizontal; style 
simple, short ; stigmas radiating, three to six. Fruit dry or succulent, three- 
to six-celled. Seeds numerous; embryo very minute, at the base of fleshy 
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albumen ; cotyledons inconspicuous; radicle next the hilum. Herbs or 
shrubs, often climbing, with alternate, simple, often stipulate leaves, and soli- | 
tary axillary flowers. Found in abundance in the warm regions of South 
America, and growing also in the temperate and cold regions of Europe, Asia, 
and America. There are eight known genera and 130 species. Examples: 
Asarum, Aristolochia, Heterotropa. 

Aesrahabien of the Pharmacopeeia consists of the dried leaves of Asarum 
europeum. A. canadense is known as wild ginger. Aristolochia serpentaria 

or Virginia snake root, is a valuable medicine. It is to be distinguished from 
the seneca snake root, Polygala senega. Aristolochia sipho, a well-known 
North American plant, is called Dutchman’s pipe, from the grotesque simili- 
tude of its leaves. Species of this genus were formerly considered efficacious 
in certain uterine affections. The flowers of some Aristolochias are remarka- 
ble for their size and beauty. 

Aristolochia clematitis, Birthwort, a highly poisonous species of central 
Europe. PI. 58, 59, fig. 10: @ rhizome, with the lower part of the stem ; 
b, upper part of the plant; c, flower enlarged, partly in section; d, cross- 

section of the flower; e, do. of ovary; f, seed vessel in longitudinal section ; 
g,a seed; h and i, do. in transverse and longitudinal sections; k, embryo 
magnified. 

A. serpentaria, Virginia snake root (pl. 58, 59, fig. 12); @ the entire plant ; 
b, a seed. 

A. sipho, Dutchman’s pipe, United States (pl. 58, 59, fig. 11). 
Orver 61. SanrTaLtace#, the Sandalwood Family. Herbs, shrubs, or 

trees, with entire leaves ; the four- to five-cleft calyx valvate in the bud, its 
tube coherent with the one-celled ovary, which contains two to four ovules 
(consisting of a cellular nucleus, destitute of any proper integument) suspend- 
ed from the apex of a stalk-like free central placenta which rises from the 
base of the cell, but the (indehiscent) fruit always one-seeded. Embryo small, 
at the apex of copious albumen; radicle directed upwards ; cotyledons cylin- 
drical. Stamens equal in number to the lobes of the calyx, and inserted op- 
posite them into the edge of the fleshy disk at their base. Style one. Found 
in Europe, Asia, America, and New Holland. 

Sandalwood, a highly fragrant wood, is derived from Santalum album and 
other Indian and Polynesian species. North American species of this family 
are Comandra umbellata (Toad Flax) and Pyrularia oleifera or Buffalo nut, 

common in the southern United States. Santalum myrtifolium, sandalwood 
(Java) (pl. 69, fig. 8). 
Orper 62. Nyssace#, the Tupelo Family. This differs from the San- 

talaceze in the solitary ovule suspended from the top of the cell. This family 
is represented in the United States by the sole genus Nyssa, composed of 
trees remarkable for the adhesion of their fibres, it being almost impossible to 
split a block of the wood. The naves of carriage wheels are usually made of 
the wood of Nyssa multiflora, or Gum tree. Southern species are known as 
Tupelo, Ogeechee lime, &c., the latter term, however, being applied more cor- 
rectly to the fruit, which is in great request as a preserve. 

Orper 63. Homaniace#, the Homalia Family. Perianth funnel-shaped, 
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with five to fifteen divisions, and having usually alternating petaloid segments, 
and glands or scales in front of the outer divisions. Stamens perigynous, either 
single or in parcels of three or six, alternating with the outer divisions of the 
perianth ; anthers dithecal, with longitudinal dehiscence. Ovary partly 
adherent to the tube of the perianth, one-celled ; ovules numerous, anatropal, 
pendulous, attached to two, three, or five parietal placentas; styles three to 
five, simple, filiform, or subulate. Fruit either baccate or capsular. Seeds 
small, ovate; embryo in the axis of fleshy albumen; cotyledons leafy ; 
radicle superior. Trees or shrubs with alternate leaves, having deciduous 
stipules. It contains tropical plants, which do not possess any important 
properties. Lindley mentions eight genera, including thirty species. Exam- 
ples: Homalium, Nisa. 

OrverR 64. Samypacrea, the Samyda Family. Perianth four- to five- 
divided, usually colored inside; eestivation somewhat imbricate. Stamens 
inserted into the tube of the perianth, two, three, or four times’ as many as 

its divisions, either all fertile, or the alternate ones sterile, shorter, and 

fringed ; filaments monadelphous at the base; anthers erect, ovate, two-celled. 

Ovary free, one-celled; ovules 00, attached to parietal placentas, semi-anatro- 
pal; style one, filiform; stigma capitate or slightly lobed. Fruita coriaceous, 
unilocular, three- to five-valved capsule, partially dehiscent. Seeds 00, fixed 
irregularly on the pulpy inner surface of the valves, with a fleshy arillus, and 
a hollowed hilum; embryo large, in the midst of oily or fleshy albumen; 
cotyledons ovate, foliaceous ; radicle pointing to the extremity remote from the 
hilum. ‘Trees or shrubs, with alternate, simple, stipulate leaves, usually hav- 

ing pellucid, round, or linear markings. Natives of tropical regions, chiefly in 
America. There are five known genera, and eighty species. Examples: 
Samyda, Casearia. 
OrpEr 65. CHAILLETIACE®, the Chailletia Family. Perianth five-parted, 

with an incurved valvate estivation. Stamens inserted into the base of the 
perianth, five inner fertile opposite the segments of the perianth, five outer 
sterile, petaloid, usually with glands at their base; anthers ovate, versatile, 

dithecal. Ovary free, two- to three-celled; ovules twin, pendulous; styles 

two to three. distinct or combined; stigmas capitate or obscurely two- 
lobed. Fruit dry, one-, two-, or three-celled. Seeds solitary, pendulous, 

exalbuminous ; embryo thick; cotyledons fleshy; radicle superior. Trees 

or shrubs, with alternate, stipulate leaves, and axillary peduncles, often 
cohering to the petiole. They are natives of the warm parts of Africa and 
South America. The fruit of Chailletia toxicaria is said to be poisonous. 
There are four genera, and ten species known. Examples: Chailletia, 
Tapura. 

OrveER 66. AQuiILARIACEs, the Aquilaria Family. Perianth coriaceous, 

imbricate or tubular, limb four- to five-lobed; sestivation imbricate. 
Stamens usually ten fertile, alternating with ten sterile, in the form of 
petaloid scales, sometimes eight or five; filaments inserted into the orifice 
of the perianth, often united; anthers dithecal, with longitudinal dehiscence. 
Ovary free, ovate, compressed, two-celled; ovules two, suspended, anatropal ; 
stigma usually sessile, large and simple. Fruit a pyriform, sessile, or 
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stipitate two-valved capsule, or drupaceous and indehiscent. Seeds two, 
one on each placenta; pendulous; albumen 0; cotyledons fleshy ; hemispherical, 
radicle straight, superior. ‘Trees, with alternate or opposite, entire, stalked, 
and exstipulate leaves. They are natives of the tropical regions of Asia. 
There are six genera noticed, including ten species. Examples: Aquilaria, 
Gyrinopsis. | 
Orver 67. TaymeLaace®, the Mezereum Family, Perianth tubular, 

colored, four-, rarely five-cleft, inferior ; occasionally with scales in its orifice ; 
zestivation imbricate. Stamens perigynous, definite, often eight, sometimes 
four or two, and then opposite the segments of the perianth; anthers dithecal, 
with longitudinal dehiscence. Ovary free, one-celled ; ovule suspended, ana- 
tropal; style one; stigma undivided. Fruit either nut-like or drupaceous. | 
Seed solitary, pendulous ; albumen 0, or thin and fleshy; embryo straight ; 
cotyledons plano-convex, or somewhat lobed and shrivelled ; radicle superior. 
Shrubby, rarely herbaceous plants, with alternate, or opposite, entire, exstipu- 

late leaves. Natives of various parts of the world, both in warm and temper- 
ate regions. There are two sections of the order: 1. Daphnez, with hermaph- 
rodite or rarely unisexual flowers, and plano-convex cotyledons. 2. Hernandiez, 
with polygamous flowers, and lobed and shrivelled cotyledons. Lindley 
enumerates thirty-eight genera, including three hundred species. Examples: 
Daphne (Thymelea), Passerina, Pimelea, Gnidia, Lagetta, Exocarpus, Hernandia. 
Inocarpus, Dirca. 

The inner bark of Lagetta lintearia exhibits a beautifully reticulated 
appearance, whence its name Lacebark. The fibrous bark of Dirca palustris 
is very tough, and is used by the Indians for thongs. This species, known as 
Leather wood and Wicopy, represents the only North American genus of the 
family. : 

Daphne mezereum, the Mezereon, Europe and Northern Asia (pl. 58, 59, 
fig. 14); a, a branch with flowers ; 6, perianth laid open; c, stamen; d, section 

of ovary ; e,a branch with leaves and fruit; f, fruit in longitudinal section; g, 
embryo; h (to the right of 14"), seed. 

Orper 68. PenzAcE#, the Sarcocol Family. Perianth colored, salver- 
shaped, with a four-lobed limb, and with two or more bracts at its base 
persistent. Stamens perigynous, either four or eight, alternate with the 
lobes of the perianth; anthers dithecal, introrse. Ovary superior, four- 
celled; ovules usually in pairs, collateral, anatropal, ascending or suspended ; 
style simple ; stigmas four. Fruit a four-celled, four-valved capsule. Seed 
erect or pendulous; testa brittle; hilum with a fungus-like aril; nucleus a 

fleshy mass, without distinction of albumen or embryo. Shrubs, with 

opposite, entire, exstipulate leaves. They are found at the Cape of Good 
Hope. They have no known properties of importance. The gum-resin 
called Sarcocol is said to be produced on the perianth of Penzea sarcocolla, 
and other species. There are two sections of this order: 1. Penez, zestiva- 
tion valvate, stamens four, connective fleshy, ovules ascending. 2. Geissolomee, 

estivation imbricate, stamens eight, connective not fleshy, ovules suspended. 
There are three known genera, and twenty-one species. Examples: Penza, 
Geissoloma. 
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Orper 69. Exaacnacre®, the Oleaster Family. Flowers usually unisex- 
ual, rarely hermaphrodite. Male flowers amentaceous, with two to four leaves 
forming the perianth ; stamens three, four, or eight; anthers nearly sessile, 
dithecal, introrse, and dehiscing longitudinally. In the female and hermaph- 
rodite flowers, perianth tubular, persistent, with an entire or two- to four-toothed 
limb. Disk fleshy. Ovary superior, one-celled; ovule solitary, ascending, on 
a short funiculus, anatropal; style short; stigma simple, subulate, glandular. 

Fruit a crustaceous achenium, inclosed within the enlarged succulent perianth. 
Seed ascending ; embryo straight, surrounded by thin fleshy albumen ; cotyle- 
dons fleshy; radicle inferior. . Trees or shrubs, with alternate or opposite 

entire exstipulate leaves, which are often covered with scurfy scales. They 
are found inall parts of the northern hemisphere. Examples: Hippophae, 
Eleagnus, Shepherdia. Of this latter genus there are two species in the 
United States: S. canadensis, and 8. argentea or Buffalo berry, furnishing a 
pleasant acid fruit. | 

Eleagnus angustifolia, Oleaster (Europe and Asia) (pl. 58, 59, fig. 13); 

a, flowering branch; 8, flower with an abortive pistil, and displayed or laid 
open; c, anther; d, a fertile flower displayed; e, pistil; f{ vertical section 
of the tube of the perianth and of the pistil; g, a ripe fruit; hf, vertical 

section of do.; 7, a leaf showing the scurfy stellated hairs; 4, a scurf scale 
much magnified. . 

OrperR 70. Proreaces®, the Protea Family. Perianth more or less 
deeply four-divided ; eestivation valvate. Stamens perigynous, four (one 
sometimes sterile), opposite the segments of the perianth; authers dithecal, 
with longitudinal dehiscence. Ovary single, superior, unilocular; ovules 
single or in pairs, anatropal or amphitropal; style simple; stigma undivided, 
discoid. Fruit dehiscent or indehiscent. Seed exalbuminous, sometimes 

winged ; embryo straight, cotyledons two or more; radicle inferior, next the 
hilum. Shrubs or small trees, with hard, dry, opposite, or alternate, 
exstipulate leaves. They are natives principally of Australia and the Cape 
of Good Hope. The order has been divided into two sections: 1. 
Nucumentacez, with nucumentaceous indehiscent fruit. 2. Folliculares, 
with follicular dehiscent fruit. Lindley mentions forty-four genera, including 
650 species. Examples: Protea, Persoonia, Grevillea, Hakea, Banksia, 
Dryandra. 

The plants of this order exhibit great diversity of appearance, and are in 
much request as ornamental shrubs. The fruit Guevina avellana yields the 
Chilian nut, called Avellano. 

Protea speciosa, Sugar-bush, Cape of Good Hope (pi. 60, 61, fig. 1): head 
of flowers. 

Banksia serrata, New Holland (pi. 60, 61, fig. 2): a, the cone of flowers ; 
b, a flower ; ¢, follicle. 

Orper 71. Myristicacex, the Nutmeg Family. Flowers unisexual: 
perianth trifid, rarely quadrifid, in the female deciduous ; <estivation valvate. 

Stamens, three to twelve; filaments combined into a cylinder; anthers 
united or distinct, dithecal, extrorse, dehiscing longitudinally. Ovary free, 
composed of one or more carpels, unilocular ; ovule solitary, erect, anatropal ; 
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style very short; stigma somewhat lobed. Fruit succulent, one-celled, two- 
valved. Seed solitary, usually covered by a laciniated arillus; embryo 
small, orthotropal, at the base of ruminate albumen ; cotyledons foliaceous : 
radicle inferior. Trees with alternate, exstipulate, entire, not dotted 

leaves. Natives of the tropical regions of Asia and America. There 
are five known genera, and between thirty and forty species. Example: 
Myristica. 

The most important genus of this order is Myristica, from which the nutmeg 
is obtained. The principal species, M. moschata, is a native of the Moluccas, 
but cultivated in many tropical countries. The fruit is a drupe, opening by 
two valves when ripe, and exhibiting a reticulated arillus, known as mace. 

Within this is a hard shell, enveloping the kernel or nutmeg. One tree will 
sometimes yield six pounds of nutmeg. Nutmeg butter or fat is a concrete oil 
obtained by expressing the fruit. 

Myristica moschata, nuimeg ( pl. 60, 61, fg. 3): a, a branch with fruit; 8, 
ditto, with flowers; m, the seed; k, vertical section; A, ditto, with the embryo; 

2, Cross-section. 

OrveR 72. Lauraces, the Laurel or Bay Family. Perianth, with four 
or six divisions, which are usually in two rows, the imb sometimes obsolete ; 

xestivation imbricate. Stamens perigynous, definite, often twice as many as 
the divisions of the perianth, and arranged usually in two rows, those of the 
inner row (often three) being frequently sterile (staminodia), while those of 
the outer (often six in number) are fertile; if the inner stamens are fertile 
they are extrorse, while the outer are introrse; filaments of the inner row, often 

with glands at their base; anthers, two- to four-celled, cells opening by 
longitudinal valves. Ovary superior, unilocular; ovule solitary, pendulous ; 
style simple; stigma obtuse. Fruit baccate or drupaceous, naked or covered 
by the enlarged perianth, peduncle of the fruit sometimes becoming fleshy. 
Seed solitary, pendulous; albumen 0; embryo inverted: cotyledons large, 

plano-convex, peltate near the base; radicle very short, superior; plumule 

conspicuous. ‘Trees with exstipulate, alternate, rarely opposite leaves ; some- 
times twining, parasitic, and leafless herbs or under-shrubs. They are natives 
chiefly of the tropical regions of Asia and America. Few are found in Africa. 
The order has been divided into two sub-orders: 1. Laurez, true Laurels, trees 

with leaves. 2. Cassythez, Dodder-laurels, climbing parasitic plants, without 
leaves. 

The more elaborate arrangement of this family by Nees d’Esenbeck, 
gives the following sub-orders: 1. Cinnamomee. Example: Cinnamomum. 
2. Camphoree. Example: Camphora. 38. Phebee@. Example: Phebe. 
4. Persee. Example: Persea. 5. Cryptocaryee. Examples: Crypto- 
carya, Adenostemon. 6. Acrodiclidiea. Hxample : Aydendron. 7. 
Nectandrea. Example: Nectandra. 8. Dicypelliee. Example: Peta- 
lanthera. 9. Oreodaphnee. Example: Oreodaphne. 10. Flaviflores. 
Examples: Sassafras, Benzoin. 11. Tetrantheree. Examples: Laurus, 
Tetranthera. 12. Daphnidiee. Example: Daphnidium. 13. Cassythea. 
Example: Cassytha. 7 

Plants of this family yield many products of importance. Camphor is a 
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solid volatile oil, sublimed from the distillation of the wood of Camphora 
officinarum, a native of China and Japan. The cinnamon of commerce is 
the dried, inner bark from the young twigs of Cinnamomum zeylanicum, 
indigenous in Ceylon. ‘The ripe fruit yields an oil, known as cinnamon 
suet, and camphor is distilled from the roots. Cassia bark and buds are 
furnished by C. cassia. ‘The Avocado, or the alligator’s pear, is the fruit 
of Persea gratissima. Bebeeru-bark is obtained from Nectandra rodioei, a 
native of British Guiana. Its timber is used in ship-building, under the 

name of Green-heart. Well-known inhabitants of North America are 
Sassafras officinale (Laurus sassafras) or sassafras, and Benzoin odoriferum 
(L. benzoin) or spice-bush. The Victor’s Laurel of the ancients is the Laurus 
nobilis. 

Camphora officinarum (L. camphora), the camphor-tree (pl. 58, 59, fig. 
15, a-c). 

Cinnamomum zeylanicum (LL. cimnamomum), the cinnamon tree ( pl. 58, 59, 
fig. 16); c, bark; d, structure of the bark; e, perianth externally ; f, the 

same externally; g, stamen; h, pistil; 7, fruit; /, sexual apparatus; /, 
stamen. Fig. 16, b, bark of C. cassia. 

Laurus nobilis, the Victor’s Laurel (Mediterranean coast) (pl. 58, 59, fig. 

17); a, branch with flowers; b, umbel with male flowers; c, female flowers ; 

d, fruit; e, male flowers magnified; f, stamen; g, do. with two- to three- 
lobed valves; h, female flower magnified; 7, fruit partly in section; /, a 

cotyledon. 
Orprer 73. Beconiaczem, the Begonia Family. Flowers unisexual. 

Perianth colored, having usually four divisions in the male flowers, and five 

or eight in the female, some being smaller than others; estivation imbricate. 
Stamens 00, distinct, or united into a solid column; anthers collected in a 

head, dithecal, with a thick connective, and longitudinal dehiscence. Ovary 
adherent to the tube of the perianth, winged, three-celled, with three_pla- 
centas meeting in the axis; ovules 00, anatropal; stigmas three, sessile, 

two-lobed, somewhat spirally twisted. Fruit a membranous, triangular, 

winged capsule, dehiscing below in a loculicidal manner. Seeds 00, minute ; 
testa thin and reticulated; albumen 0; embryo oblong; radicle next the 
hilum. Semi-succulent herbaceous plants and undershrubs, with alternate 
oblique leaves, having large scarious stipules. They are sometimes called 
Elephant’s ear, from the form of the leaves. They are natives of warm 
countries, as the East and West Indies, and South America. The stomata on 

the lower side of the leaves of many of the species of Begonia are arranged 
in clusters, and exhibit a beautiful appearance under the microscope. ‘There 
are three genera and 159 known species. Example: Begonia. Plants of this 

genus are favorites with American horticulturists. 
OrpeR 74. PoLyeGonaces, the Buckwheat Family. Perianth inferior, 

divided, often colored; estivation imbricate. Stamens definite, inserted 

into the bottom of the perianth; anthers with longitudinal dehiscence. 
Ovary free, usually formed by three carpels, unilocular; ovule solitary, 
orthotropal; styles and stigmas equal to the carpels in number. Fruit a 
nut, usually triangular, naked or covered by the persistent perianth. Seed 
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erect ; albumen farinaceous; embryo anatropal, generally on one side, some- 
times in the axis of the albumen; radicle superior. Herbaceous, rarely 
shrubby plants, with alternate, stipulate, or exstipulate leaves, and. often 

unisexual flowers. They are found in almost all parts of the world, more 

especially in the temperate regions of the northern hemisphere. They grow 
in fields, waste grounds, ditches, mountains, &c. The order has been 

divided into two tribes: 1. Polygonez, with loose flowers, embryo usually 
abaxial, ochreate stipules. 2. Hriogonez, with involucrate flowers, embryo 

axial, leaves generally exstipulate. Lindley enumerates twenty-nine genera, 
including 490 species. Examples: Polygonum, Rumex, Rheum, Erio-_ 
gonum. 

The species of the typical genus Polygonum are inconspicuous in ap-_ 
pearance, and generally stigmatized as worthless weeds. A common species 
growing in damp yards and other localities, is called smart-weed (P. hydro- 
piper) from its intense acridity. It is said to drive away the small red ant 
when laid in places infested by this animal. Some species, as P. sagittatum, 
form almost impenetrable growths in meadows, on account of the sharp- 
toothed prickles along the angular stem and leaves. The common Buck- 
wheat, Fagopyrum esculentum, is, in all probability, a native of North- 

western China, and was not known in Hurope before the sixteenth century. 

Species of Rumex form the sheep sorrel of old fields. The most important 
genus is Rheum or Rhubarb, the root rhubarb being furnished by many 
species indigenous to Siberia, Thibet, Northern China, and the Himalaya 

Mountains. Rheum compactum and rhaponticum have acid petioles, in much 
request for making pies. 

Rheum palmatum, Rhubarb (pl. 60, 61, fig. 4); a, the root; b, the stem ; 

c-f, flowers and fruit in different states. 

Orpver 75. Puyrotaccacem, the Pokeweed Family. Perianth four- to 
five-partite. Stamens usually perigynous, indefinite, or equal to the segments 
of the perianth, and alternate with them. Ovary of one or several carpels, 
distinct or combined; ovule one in each carpel, ascending or erect; styles 
equal to the carpels in number, terminal or lateral; stigmas simple or divided. 

Fruit fieshy and dry, indehiscent, sometimes samaroid. Seeds solitary, erect 

or ascending; embryo straight or curved; albumen mealy or 0; radicle next 
the hilum. Undershrubs or herbs, with alternate, entire leaves, which are 

often dotted. They are natives both of tropical and warm countries, and are 
found in America, Asia, and Africa. 

Sub-order 1. Petiveriacee. Cotyledons convolute. Leaves stipuled. Tro- 
pical America. 

Tribe 1. Petiveriez. Embryo straight or slightly curved, perisperm none 
or much reduced. Examples: Sequieria, Petiveria. 

Tribe 2. Rivinee. Embryo annular, inclosing a mealy perisperm. Exam- 
ples: Mohlana, Rivina. , 

Sub-order 2. Phytollaccinee. Seeds ascending, cotyledons plane, leaves 
exstipulate. 

Tribe 3. Limea. Testa of membranous grains. South African plants. 
Examples: Limeum, Gaudinia, &c. 
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Tribe 4. Phytolaccee. Testa of crustaceous grains. Plants seldom extra- 
tropical. Examples: Phytolacca, Ercilla, Giesekia, Microtea, &c. The 

most important North American plant of this family is Phytolacca decandra 
or Pokeberry. The young shoots are boiled as greens, and the rich purple 
juice of the berrics has been used as red ink, and also in the coloration of 
wines. ‘The ashes of the young plants contain a large amount of potash. 
OrveR 76. CHENopopiAce® or AnrrRiptices, the Goosefoot Family. 

Perianth deeply divided, sometimes tubular at the base, persistent without 

bracts ; zestivation imbricate. Stamens inserted into the base of the perianth 
or hypogynous, opposite to its segments, and equal to them in number, or 
fewer. Ovary single, superior, or sometimes cohering to the tube of the 
perianth, one-celled ; ovule solitary, attached to the base of the cell; style 

~two- to four-divided; stigmas simple. Fruit membranous, indehiscent, in- 

closed in the calyx, sometimes fleshy. Seed erect or resupinate; embryo 
curved, round farinaceous albumen; often like a horse-shoe, or spiral, or 

doubled together without albumen ; radicle next the hilum. Herbs or under- 
shrubs, with alternate, sometimes opposite, exstipulate leaves, and hermaphyro- 
dite or unisexual flowers. They are found in almost all parts of the world, 
but do not abound in the tropics. Most of the plants are inconspicuous weeds. 
There are sixty-seven known genera, and 372 species. 

Moquin Tandon has divided this family into seven tribes arranged under 
two sub-orders, tie first, with the embryo curved round the albumen (Cyclolo- 
beze) ; the other with a spiral embryo and no albumen (Spirolobez). 

A Cyclolobee. 

Tribe 1. Anserinee. Stem unjointed, with membranous flat leaves. 
Flowers hermaphrodite, all of the same form. Pericarp free. Seed with two 
integuments, the outer usually crustaceous. Examples: Chenopodium, Beta, 
Ambrina, Blitum, &c. 

’ Tribe 2. Spinaciee. Stem like the last. Flowers polygamous or 
diclinous ; males different from the females, or the calyx often reduced to 
two valves with the fruit compressed, most often free. Seed with a single or 
double integument. Examples: Atriplex, Spinacia, Obione, Acnida, &c. 

Tribe 3. Camphorosmea. Stem and leaves generally like the last, the 
leaves rarely fleshy and semicylindrical. Flowers hermaphrodite or poly- 
gamous. Pericarp free. Tegument of the seed simple. Examples: Kochia, 
Camphorosma, &ce. 

Tribe 4. Corispermee. Stem unjointed, with coriaceous, flat, linear leaves. 
Flowers hermaphrodite, all of the same form. Pericarp adherent. Seed 
embraced by a simple integument which is compounded with the pericarp. 

Examples : Anthochlamys, Corispermum. 
Tribe 5. Salicorniee. Stem jointed, often leafless. Flowers hermaphro- 

dite, all of the same form, lodged in cavities of the rachis or in the articula- 

tions. Pericarp free or adherent. Seed with one or two integuments. 
Example: Salicornia. 
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B. Spirolobee. 

Tribe 6. Suadinee. Stem unjointed, with leaves usually fleshy and 
vermicular. Flowers hermaphrodite, all similar. Pericarp free, rarely ad- 
herent. Seed with two integuments, the outer crustaceous. Embryo coiled in 
a flat spiral. Examples: Suaeda, Schangina, &c. 

Tribe 7. Salsolee. Stem jointed or not, with leaves usually cylindrical 
and fleshy. Flowers hermaphrodite, similar. Pericarp thin, scarcely free. 
Tegument of the seed simple and membranous. Embryo im a helicoid or 
conical spiral. Examples: Salsola, Kali, Brachylepis. 

Some prominent American genera are Salsola, Sueda, Salicornia, Cheno- 
podium, &c. The ashes of many species furnish carbonate of soda, espe- 
cially Salsola, Salicornia, and Kochia. ‘The mustard seed of Scripture is 
Salvadora persica. The common beet, Beta vulgaris, indigenous along the 
coast of the Mediterranean, belongs to this family; as also Spinacia ole- 
racea or Spinach, and the Peruvian quinoa, Chenopodium quinoa. The 
American Chenopodiums are known as Lamb’s quarter and Goose- 
foot. | 

Beta vulgaris, common Beet ( pl. 60, 61, fig. 5); d, root with a radical leaf; 
b, a group of flowers ; c, a fruit. 
Orver 77. AMARANTHACE#, the Amaranth Family. Perianth three- to 

five-partite, hypogynous, scarious, persistent, usually with two bractlets at 
the base. Stamens hypogynous, either five and opposite the segments of the 
perianth, or double that number, distinct, or united, sometimes partly 
abortive; anthers either dithecal or monothecal. Ovary superior, single, 
one-celled; ovules solitary or several, amphitropal, hanging from a free 
central funiculus; style one or 0; stigma simple or compound. Fruit a 

utricle or a caryopsis, rarely baccate. Seeds lentiform, pendulous; testa 
crustaceous; embryo peripherical; albumen farinaceous; radicle next the 
hilum. Herbs and shrubs, with simple, opposite, or alternate exstipulate 

leaves; flowers in heads or spikes, usually hermaphrodite. They are 
natives of tropical and temperate regions. There are thirty-eight known 
genera, and 282 species. Examples: Amaranthus, Achyranthes, Celosia, 
Deeringia, Gomphrena. 

The plants of this family are of little economical importance; the leaves 
of some species furnish a great amount of mucilage. Three fourths of all 
the species are tropical, most of them American. Iresine and Amaranthus 
are North American representatives. A. hypochondriacus is a common 
garden flower, known as Prince’s feather. Celosia cristata or Cock’s comb, a 
native of China, is frequently cultivated for purposes of ornament. 

Celosia cristata, Cock’s comb (pl 60, 61. fig 6); c, a flower magnified. . 
OrperR 78. Nycracinacem, the Marvel of Peru Family. Perianth 

tubular, colored, contracted in the middle, becoming indurated at the base ; 
limb entire, or toothed and deciduous; estivation plicate. Stamens defi- 
nite, hypogynous; anthers dithecal. Ovary superior, one-celled; ovule 
solitary, erect; style one; stigma one. Fruit a caryopsis, inclosed within 
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the enlarged persistent tube of the perianth. Embryo peripherical; albumen 
farinaceous ; cotyledons foliaceous ; radicle inferior. Herbs, shrubs, or trees, 
with opposite, often unequal, sometimes alternate leaves, and involucrate flow- 

ers. They are natives principally of warm regions. Lindley notices fourteen 
genera, including one hundred species. Examples: Mirabilis (Nyctago), 
Boerhaavia, Pisonia. 

The plants of this order have purgative qualities. Mirabilis jalapa was at 
one time considered to be the true Jalap plant. Some species of this genus 
are known as Four-o’clocks, from their blossoming at nearly that hour of the 
afternoon. 

Mirabilis longifolia (Mexico) (p/. 60, 61, fig. 8); a, upper part of the plant ; 
-b, stamens and pistil at the bottom of the perianth ; e, ovary; d, filament ; ¢, 
upper part of the style with the stigma; /f, nut ; g, vertical section ; h, embryo. 

Sub-Class 2. Corolliflore. 

Calyx and corolla present; petals united, bearing the stamens. This 
sub-class includes the Monopetalz of Jussieu, and the Gamopetale of 
Endlicher. 

OrpeR 79. PLanracinace®, the Plantain Family. Calyx four-parted, 
persistent ; sestivation imbricate. Corolla monopetalous, hypogynous, sca- 
rious, persistent, with a four-parted limb. Stamens four, inserted into the 
corolla, and alternate with its segments; filaments long. filiform, folded in- 

wards in the bud; anthers dithecal, versatile. Disk inconspicuous. Ovary 
free, two- to four-celled; ovules solitary, or in pairs, or 00; style simple, capil- 

lary; stigma hispid, simple, rarely bifid. Fruit an operculate capsule, 
inclo8ed within the persistent corolla. Seeds sessile, peltate, or erect; sper- 
moderm mucilaginous; embryo in the axis of fleshy albumen, transverse ; 
radicle inferior. Herbs, which are often stemless, with radical ribbed leaves, 
and spiked hermaphrodite flowers, or solitary unisexual ones. The species are 
chiefly found in temperate and cool regions. There are three genera noticed 
by Lindley, including 120 species. Examples: Plantago, Littorella. 

The genus Plantago or plantain, is represented by several species in the 
United States, one of which (P. major), like the hive bee, appears to accom- 
pany man in all his migrations. 

Plantago major, common plantain, cosmopolite (pl. 60, 61, fig. 7): a, the 
entire plant; b, a flower; c, the corolla tube opened; d, the pistil; e, the 

pericarp ; f, the same opened; g, a seed; h, transverse section of ditto. 
OrvER 80. PLuMBAGINAcEx, the Leadwort Family. Calyx tubular, 

persistent, sometimes colored; sestivation plaited. Corolla monopetalous, 
or pentapetalous, regular. Stamens five, hypogynous when the corolla is 
gamopetalous, attached to the base of the petals when they are separate. 
Ovary free, one-celled; ovule solitary, pendulous from a funiculus which 

arises from the bottom of the cell; styles five, seldom three or four, each 
bearing a subulate stigma. Fruit a utricle. Seed pendulous; spermoderm 
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simple; embryo straight, in the axis of mealy albumen; radicle superior. 
Herbs or undershrubs, with alternate or fasciculate exstipulate leaves, some- 

what sheathing at the base; flowers panicled or capitate. They inhabit the 
sea-shore and salt marshes, chiefly in temperate regions. There are two sections 
of this order: 1. Plumbaginez, with a synpetalous corolla and connate styles. 
2. Staticeze, with a pentapetalous corolla and distinct style. Lindley mentions 
eight genera and one hundred and sixty species. Examples: Plumbago, 
Statice, Armeria. 

Plumbago europea, Toothwort, Southern Europe ( pl. 60, 61, fig. 9): a, upper 
part of the plant ; b, portion of a leaf magnified; c, calyx magnified ; d, section 
of flower tube; e, stamens and pistil; f, anther magnified; 2, section of the 
ovary showing the ovule with its long funiculus. * 

OrvdER 81. PRrimuLacea#, the Primrose Family. Calyx rarely four-cleft, 
inferior, or half superior, regular persistent. Corolla monopetalous, hypo- 
gynous, rarely perigynous, with the limb five- rarely four-cleft, sometimes 0. 
Stamens inserted on the corolla, equal in number and opposite to its segments. 
Ovary free, rarely adherent to the base of the calyx, one-celled ; ovules 00, 
amphitropal; style one; stigma capitate. Fruit a capsule, opening with 
valves, or with a lid. Seeds numerous, peltate, attached to a free central 

placenta ; embryo straight, inclosed within fleshy albumen, and lying across 
the hilum. Herbaceous plants, with leaves usually opposite, and frequently 
radical, exstipulate ; flowers on simple or umbellate scapes. They are natives 
chiefly of temperate and cold regions in the northern hemisphere ; some occur 
in elevated stations in warm countries. 

Sub-order 1. Primulee. Pod entirely free from the calyx, opening by 
valves. Examples: Primula, Dodecatheon, Trientalis, Lysimachia, Cyela- 
men, &c. 

Sub-order 2. Anagallidee. Pod free from the calyx, opening all round by 
a transverse line, the top falling off by a id. Example: Anagallis. 4 

Sub-order 3. Samolee. Pod half adherent to the calyx. Example: 
Samolus. : 

Sub-order 4. Hotoniee. Pod opening by valves. Seeds fixed by the base, 
anatropous. Example: Hottonia. | 

All the genera above enumerated are found in the United States, except 
Cyclamen. This is known in Europe as sow-bread, on account of the 
partiality shown to the tuberoid, partly subterraneous stems, by hogs. The 
cowslip and the primrose are respectively Primulea veris and vulgaris; the 
oxlip P. elatior. 

Anagallis arvensis, Pimpernel, indigenous in Europe, introduced into Ame- 
rica (pl. 60, 61, fig. 10): a, the plant; b, the calyx magnified; ¢, portion of 
the corolla magnified; d, stamen; e, pistil; f, pod, showing the manner of 
opening ; g, a seed magnified ; h, transverse section of ditto. 

Lysimachia vulgaris, Loose-strife, Europe (pl. 60, 61, fig. 13): a, branch 
with flowers; 6, extremity of calyx-lobe magnified; c, stamens; d, capsule 
in the calyx; e, a seed; f and g, transverse and longitudinal section of 

ditto. 
Cyclamen europzeum, Sow-bred (p/. 60, 61, fig. 12): a, the plant; 3, 
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calyx and pistil; c, a portion of the corolla, with two stamens; d, a stamen 
magnified ; e, cross-section of the anther; /, vertical section of the ovary; g, 

pericarp; h, a seed magnified. 
Dodecatheon integrifolium, American cowslip, United States (pl. 60, 61, 

jig. 11): a, lower part of the plant; b, scape; c, stamens separated ; d, pistil ; 

e, fruit. 

Orver 82. LenrTipuLaRiAce®, the Bladder-wort Family. Calyx inferior, 
divided, persistent. Corolla monopetalous, hypogynous, irregular, bilabiate, 
usually spurred. Stamens two, inserted into the base of the corolla, and 
included; anthers monothecal, sometimes contracted in the middle. Ovary 
free, composed of two carpellary leaves, unilocular; ovules 00, anatropal ; 

placenta free, central; style one, very short; stigma bilamellar. Fruit a one- 
celled capsule, dehiscing transversely, or by an apicilar cleft. Seeds numer- 
ous, minute, exalbuminous; embryo sometimes undivided; radicle next the 

Iilum. Aquatic or marsh herbaceous plants, with radical leaves, which are 
sometimes compound, and bear little bladders or ampulle. Flowers often on 
scapes. They are found in all parts of the world, and abound in the tropics. 
Lindley enumerates four genera, including one hundred and seventy-three 
species. Examples: Utricularia, Pinguicula. 

Orver 83. AcantHace®, the Acanthus Family. Calyx with four or five 
divisions, equal or unequal, occasionally multifid, or entire and cbsolete, 

persistent. Corolla monopetalous, hypogynous, usually irregular, with the 
limb ringent or bilabiate, or rarely unilabiate, sometimes nearly equal, 
deciduous. Stamens inserted on the corolla, usually two, sometimes four, 
didynamous, the shorter ones being occasionally sterile; anthers one- or 

two-celled. with longitudinal dehiscence. Disk glandular. Ovary free, 
two-celled; placentas adhering to the axis; ovules two cr more in each 

cell, curved ; style one; stigma two-lobed, rarely entire. Fruit a_ two- 

celled capsule, dehiscing by two elastic valves, in a loculicidal manner. 

Seeds two or many im each cell, sometimes solitary, roundish, attached to 
hard, persistent, hooked or subulate, ascending processes of the placenta; 
testa loose; albumen 0: embryo curved or straight; cotyledons large, 

leafy; radicle cylindrical, next the hilum. Herbaceous plants or shrubs, 

with opposite, exstipulate, simple leaves, and bracteated flowers, two or three 
large leafy bracts accompanyimg each flower. They abound in tropical 
regions. ‘Ihe order has been divided into three tribes by Nees d’Esenbeck, as 
follows :— 

Tribe 1. Thanbergiee: placental processes, in the form of a hard cup 
supporting the seed. Example: Thunbergia. 

ribe 2. Nelsoniew: placental processes contracted into a papilla, bearing 
the small and pitted seed. Example: Nelsonia. 

Tribe 3. Echmatacanthi. — Placental processes hooked. Of this tribe 
there are seven sections. 1. Hygrophiles. Example: Hygrophila. 2. 
Ruellice. Fxamples: Dipteracanthus, Ruellia. 8. Barleriee. Example: 
Barleria. 4. Acanthee. Example: Blepharis. 5. Justicice. Example: 
Justicia. 6. Diclipteree. Example: Blechum. 7. Andrographidea. 

ICONOGRAPHIC ENCYCLOP#DIA.—VOL. Il. 8 113 



114 BOTANY. 

Example: Erianthera. Prominent genera of the United States are Dianthera 
and Dipteracanthus. There are ee 105 genera, and 750 species in the 
entire family, according to Lindley. 

Acanthus mollis, Bec? s claw (Southern Europe) (pl. 62, fig. 2); a, portion 
of the flower, showing the stamens and the two lateral bracts; 6, anther; c¢, 
pistil; d, seed vessel; e. section of the seed. 

Ruellia formosa (pl. 62, fig. 1); a, calyx; 0, pistil. 

Orver 84. Verpenace#, the Vervain Family. Calyx tubular, persistent, 
inferior. Corolla monopetalous, tubular, hypogynous, deciduous, limb usually 

regular ; zstivation imbricated. Stamens usually four, didynamous, rarely 
equal, sometimes two. Ovary free, two- to four-celled; ovules usually 
four, erect or pendulous, anatropal or amphitropal ; ote one, terminal ;. 

stigma bifid or entire. Fruit nucamentaceous or baccate, composed of two 

or four achzenia united. Seeds one to four; albumen 0 or fleshy; embryo 
straight ; radicle cither inferior or superior. Trees or shrubs, rarely herbs, 
with opposite or alternate exstipulate leaves. The order has been divided 
mto three sub-orders:—1. Myoporinee, anthers two-celled, seed pendulous, 
radicle superior; natives of the southern parts of America and Africa, and 
of Australia. 2. Verbenew, anthers two-celled, seed erect, radicle inferior ; 

natives both of the tropical and temperate regions of America, and found 
also in Asia and Europe. 3. Selagine@w, anthers one-celled, seed pendu- 
lous, radicle superior ; natives chiefly of the Cape of Good Hope, but some ~ 

are European. There are seventy-five known genera, and upwards of 770 
species. Examples: Myoporum, Avicenna, Verbena, Vitex, Tectona, Selago, 

(Hobularia, 

Some American representatives of this family are Verbena, Phryma, and 
Lippia. The fragrant Verbena of horticulturists is the Aloysia citriodora. 
Tectona grandis furnishes the teak wood of India. 

Vitex agnus castus (Europe) (pi. 62, fig. 5, a-t). 

Orper 85. LasiatT x, the Mint Family. Calyx tubular, inferior, regular 
or hbilabiate, persistent. Corolla monopetalous, hypogynous, bilabiate ; 

upper lip entire or bifid, lower three-lobed. Stamens four, didynamous, 

semetimes two by abortion, inserted into the corolla, and alternate with 

the lobes of the lower lip; anthers two-celled, or one-celled by abortion, or 
by absorption of the septum; cennective sometimes large and distractile. 
Disk fleshy. Ovary free, deeply four-lobed; ovules four; style one, basilar ; 
stigma bifid, usually acute. Jruit consisting of one to four acheenia, 
inclosed within the persistent calyx. Seeds erect; albumen either 0, or m 

small quamtity; embryo erect; cotyledons flat; radicle inferior. Herbs 
or undershrubs, with tetragonal stems, opposite exstipulate leaves, and 
cymose inflorescence, the flower being often in verticillasters. Linnzeus 
looked upon the fruit as naked seeds, and hence included many of the 
plants in the order Gymnospermia of his Didynamous class. They are natives 
chiefly of temperate regions. Lindley mentions 125 genera, including 2,350 

species. 
Tribe 1. Ocimoidea. Stamens declined. Ex.: Lavandula. 
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Tribe 2. Menthoidew. Stamens straight or diverging. Tube of the corolla 
hardly exceeding the calyx, with four or five nearly equal divisions. Ex. : 
Tsanthus, Mentha, Lycopus. 

Tribe 3. Monardee. Stamens ascending; the superior, abortive, or 
synantherous ; the inferior with lmear anthers united or halyed. Ex.: Salvia, 
Monarda, Blephilia. 

Tribe 4. Satureinee. Stamens straight, diverging or slightly ascending ; 
the inferior longest. Anthers not bifid. Tube of the corolla without the ring, 
scarcely exceeding the calyx and the imbricated bracts; the limb slightly 
bilabiate, with flat divisions. Ex.: Cunila, Thymus, Origanum, &c. 

Tribe 5. Melissinee. Stamens ascending; the inferior longest. Corolla 
bilabiate with flat divisions (upper lip rarely arched). Calyx generally tra- 
versed by thirteen nervures, bilabiate. Ex: Hedeoma, Melissa, &c. 

Tribe 6. Scutellarinee@. Stamens ascending ; the inferior longest. Corolla 
bilabiate ; upper lip arched. Upper lip of the calyx entire or truncate. Ex. : 
Prunella, Scutellaria. 

Tribe 7. Prostantheree. Stamens diverging or ascending, the lower long- 
est or abortive. Anthers often dimidiate. Corolla with the tube short, cam- 

panulate above, the flat divisions disposed nearly in two lips. Achzenia 
coriaceous, reticulated, with the style persistent. Plants entirely Australasian. 
Ex.: Chilodia, &e. | ri 

Tribe 8. Nepetee. Superior stamens projecting most. Ex.: Lophanthus, 
Nepeta, Dracocephalum, Cedronella. 

Tribe 9. Stachydee. Stamens ascending, the inferior longest. Corolla 
bilabiate. Calyx not thirteen nerved. Achzenia dry, almost smooth. Ex.: 
Synandra, Lamium, Galeopsis, Stachys, Betonica, Ballota, &e. 

Lribe 10. Prasiew. Stamens ascending, the inferior the longest. Corolla 
bilabiate. Acheenia fleshy. Ex: Prasium, &c. 

Tribe 11. Ajugordec. Stamens ascending, projecting considerably beyond 
the upper lip, which is very short or bifid, or declined; achzenia with reticu- 
lated furrews. Ex.: Teucrium, Trichostema. 

Most of the genera adduced above represent this order in the United States. 
Plants of the order Labiate are generally fragrant and aromatic, none of them 
poisonous or injurious. Various species of Mentha or Mint yield volatile oils. 
Peppermint is M. piperita; Spearmint, M. viridis; and Pennyroyal, M. 
pulegium. Lavender is obtained from various species of Lavandula, one of 
which (Spica latifolia) furnishes oil of spike. Sweet marjoram is Origanum 
majorana; hoarhound, Marrubium vulgare; thyme, a species of Thymus ; 
savory, of Satureia; sage, of Salvia; basil, of Ocymum. ‘The patchouli per- 
fume is derived from Pogostemon patchouli. 

Galeopsis tetrahit, Hemp-nettle (United States and Europe) (pl. 62, jig. 7): 

a, calyx; b and c, corolla; d, fruit calyx ; e, a nut. 
Betonica officinalis (Europe) (pl. 62, fig. 6). The various figures to all of 

which 6 is attached need no special explanation. 
Orver 86. ScropHunariaces, the Figwort Family. Calyx divided into 

four or five parts, unequal, persistent, inferior. Corolla monopetalous, more 
or less irregular and bilabiate, cr personate, sometimes spurred or saccate 
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at the base; zstivation imbricate. In the bud, the flowers are regular. Sta- 
mens usually 4, didynamous, rarely 5, sometimes 2; anthers bilocular or 

unilocular by abortion or adhesion. Ovary free, two-celled; ovules usually 

00; style simple; stigma two-lobed, rarely entire. Fruit capsular, rarely 
fleshy, dicarpellary, two-celled, two- to four-valved, opening by septicidal 
or loculicidal dehiscence, rarely by pores or lids, the dissepiments becoming 

finally loose in the centre. Placentas attached to the dissepiment, and some- 
times in the mature fruit becoming central. Seeds definite or 00; embryo 
straight or slightly curved, dihaded within fleshy albumen. rats under- 
shrubs, or shr abs; with opposite, whorled, or alternate leaves. They are found 
generally distributed over the globe, both in cold and warm regions. The order 

‘ has been divided by Bentham into three sections : 
Sub-order 1. Salpiglossidec. Segments of the corolla equal with aflat 

cate or bilabiate zestivation, the biloped lip external. Inflorescence centrifugal. 
This suborder contains but a single tribe—l. Salpiglossee. Examples: 
Duboisia, Schizanthus. Principally South American. 

Sub-order 2.. Antirrhinidee. Corolla bilabiate, the bilobed lip external. 
Inflorescence centripetal or compound. T'ribe 2. Calceolariew. Example: 
Calceolaria. Tribe 38. Verbascea. Examples: Verbascum, Celsia. Tribe 
4. Hemimeridea. Examples: Alonsia, Colpias, &c. Tribe 5. Antirrhiniee 

Examples: Linaria, Antirrhinum. Tribe 6. Chelonea. Examples: Chelcne, 
Collinsia, Pentstemon, Scrophularia. Tribe 7. Escobediee. Uxamples: 
Alectra, Escobedia, &c. Tribe 8. Gratiolee.. Examples: Diplacus, Cono- 
beea, Gratiolo, Tlysanthus, Hemianthus, Herpestis. 

Sub-order 3. Rhinanthidee. Corolla bilabiate, the bilobed lip never ex- 
terior in zstivation. Inflorescence centripetal or compound. Tribe 9. Stvb- 
thorpiee. Examples: Sibthorpia, Limosella. 77ibe 10. Buddleica. Example: 
Bryodes. Tribe 11. Digitalea. Examples: Digitalis, Synthyris. Tribe 
12. Veronice. Example: Veronica. Tribe 13. Buchneree. Example: 
Buchnera. Tribe 14. Gerardiee. Examples: Seymeria, Gerardia. Tribe 
15. Huphrasiee. Examples: Castilleja, Schwalbea, Euphresia, Rhinanthus, 

Pedicularis, Melampyrum. 
Most of the above-mentioned genera have North American representatives. 

The entire order, according to Lindley, contains 176 genera and 1814 species. 
Some plants of the order are poisonous. The most important medicinal species 
is Digitalis purpurea, or Fox-glove. The common Mullein (Verbascum thap- 

sus) has been introduced into America from Europe, as also Linaria vulgaris, 
Toad-flax, an abundant yellow weed. 

Calceolaria corymbosa, Slipperwort (Chili) (pl. 62, fig. 9); ¢; calyx; d, 

vertical section of flower. 
Digitalis purpurea, purple Fox glove (Europe) (pl. 62, fig. 8); A, extremity 

of stalk ; B, central portion of do. ; a, inside of the flower (in part) magnified, 

with the stamens; b and c, anthers; d, calyx with pistil; e, seed vessel: f, 
do. burst open; g, do. in cross-section ; h, placenta; 7, seed; k, a seed magni- 

fied ; 7 and m, sections of do. 
WV eftaeet thapsus, Mullem (Europe) (pl. 62, fig. 10); 6, calyx; ¢, corolla 

with the five stamens; d, smooth stamen; e, hairy stamen. 
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Pedicularis palustris, Lousewort (Europe) (pl. 60, 61, fig. 15); a, upper 
part of the plant; b, root; c, lower lip of the corolla; d, section of the corolla 
with the stamens; e, pistil. 

Veronica officinalis, Speedwell (central Europe) (pl. 60, 61, fig. 14). 
Orper 87. Oropancuez, the Broom-rape Family. Calyx divided, per- 

sistent, inferior. Corolla monopetalous, hypogynous, irregular, usually bilabi- 
ate, persistent; sestivation imbricated. Stamens four, didynamous. Disk 
fleshy. Ovary free, one-celled, composed of two carpels which stand fore and 
aft, with two or more parietal placentas ; ovules 00; style one; stigma two- 
lobed, each of the lobes belong half to each carpel. Fruit capsular, inclosed 
within the withered corolla, one-celled, two-valved. Seeds 00, minute ; em- 

bryo very minute, at one end of fleshy albumen. Herbaceous parasitical — 
plants, having scales in place of leaves. They are natives of Europe, more 
especially the southern parts, and of Asia, North America, and the Cape of 
Good Hope. Lindley gives twelve genera, and 116 species. Examples: 
Orobanche, Lathreea, Epiphegus, Conopholis, Aphyllon. 

The plants of this order are generally destitute of green foliage, with lurid 
yellowish or brownish scales instead. They are mostly parasitic on the roots 
of various other species. 

Lathreea squamaria (Europe) (pl. 60, 61, fig. 16); upper and lower part of 
the plant; @ and b, calyx; c, corolla; d, anthers; e, pistil; f{ pericarp, 

&e. 
OrveR 88. Sotanaces#, the Nightshade Family. Calyx inferior, five-, 

rarely four-partite, persistent. Corolla monopetalous, hypogynous, with the 
limb five-, rarely four-cleft, regular, or somewhat unequal, deciduous; sestiva- 

tion plicate or imbricated. Stamens inserted on the corolla, equal in number 
to the corolline sehments, and alternate with them; anthers with longitu- 
dinal or porous dehiscence. Ovary usually two-celled, sometimes four-, 

five-, or many-celled; ovules indefinite; style continuous; stigma simple. 
Fruit with two, four, or more cells, rarely unilocular; either a capsule 
delhiscing in a septicidal or circumscissile manner, and haying a double 
dissepiment parallel to the valves, or a berry with the placentas adhering 

to the dissepiment, or a nuculanium with five or more nucules. Seeds 00; 
embryo straight or curved, often excentric, lying in fleshy albumen; radi- 
cle next the hilum. JHerbs or shrubs, with alternate leaves. Natives 

of most parts of the world, but abundant in the tropics. The order 

has been divided into two sections, which are not, however, well de- 

fined. 

A. Curvembryec. 

(Embryo curved, with semi-cylindrical cotyledons.) 
Tribe 1. Nicotiane. Capsule bilocular, separating into two valves by septi- 

cidal dehiscence. Examples: Nicotiana, Petunia. 
Tribe 2. Datureew. Capsule or berry incompletely four-locular. Example: 

Datura. 
Tribe 3. Hyoscyamee. Capsule bilocular, opening by a circular slit. 

Example: Hycscyamus. 
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Tribe 4. Solanee. Berry two-celled or more, or fruit dry, indehiscent. 
Examples ; Nicandra, Physalis, Solanum, Lycopersicum, Atropa, Capsicum, 
Mandragora, &c. 

B. Rectembryee. 

(Embryo straight, cotyledons foliaceous.) 
Tribe 5. Cestrinee. Berry bilocular. Example: Cestrum. 
Tribe 6. Vestiee. Capsule bilocular. Examples: Vestia, Sessea. 
Of the entire order, there are about sixty-six genera and 950 species. 

Many of these occur in the Americas. The general qualities of Solanaceze 
are narcotic, which, when developed to a great degree, impart highly poison-— 
ous properties. Some of these are Solanum dulcamara (Bittersweet), Atropa 
belladonna (Belladonna), Hyoscyamus niger (Henbane), Datura stramonium - 
(Jimson weed), Nicotiana tabacum (Tobacco.) The most important plant of 
this order is the potatoe (Solanum tuberosum). This invaluable tuber 
is indigenous to the South American Cordilleras, whence it was brought 
to Europe, and ultimately distributed all over the world. It is now culti- 
vated in Europe as far north as Hammerfest in Lapland, lat. 71°., and in 

the Faroes, as also in the lower plateaus of India, in China, Japan, Australa- 

sia, and New Holland. The precise period of its introduction into Europe 
is unknown, towards the end of the sixteenth century in all probability ; 

it was first carried from Virginia to Ireland in 1586. Other species of 
Solanum (S. melongena, and ovigerum,) furnish the Melongena or egg plant. 
The Tomato is the fruit of Lycopersicum esculentum. As already mentioned, 
species of Nicotiana furnish tobacco. The one generally cultivated in the 
United States is N. tabacum; the best Havannah cigars are made from N. 
repanda. Syrian, Turkish, and Persian tobacco are furnished by different 
species. The mandrake of English authors is the forked root of Mandragora 
officinalis. The Cayenne peppers or Chillies are derived from species of 

Capsicum. 
Hyoscyamus niger, Henbane (Europe) (pl. 63, fig. 1); a, the corolla 

opened and reduced; 6, pistil; ¢, pericarp; d, cross-section of do.; e, a 

seed. 
- Nicotiana tabacum, Tobacco (pl. 62, fig. 11); A, top of the plant; B, an 

inferior and C a superior leaf; a, an opened flower; b, capsule; d, do. burst ; 

c, a cross-section of do. 
Datura stramonium, Jimson weed (corruption of Jamestown weed) (Hast 

Indies) (pl. 63, fig. 2); a, corolla opened; 5, pistil; c, cross-section of the 
pod; d, a seed magnified. 

Atropa belladonna, Belladonna (Europe) (pl. 63, fig. 3); a, expanded 
corolla; 6, anther; c, pistil; d, stigma magnified; e, fruit; f, cross-section 

of do. ; g, seed ; A, vertical section of do. 
Solanum dulcamara, Climbing nightshade (Europe) (pl. 63, fig. 4). 
Capsicum annuum, Cayenne pepper (South America) (pl. 63, fig. 5). 
Orver 89. BoraginAce#, the Borage Family. Calyx persistent, four- 

to five-divided. Corolla gamopetalous, hypogynous, usually regular, five-, 
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rarely four-cleft ; sestivation imbricated. Stamens inserted on the corolla, 
equal in number to its segments and alternate with them. Ovary usually 
four-lobed, quadrilocular ; ovules four, each attached to the lowest point of 
the cavity, amphitropal; style simple, basilar (terminal in Ehretiez and 
Heliotropiez) ; stigma simple or bifid. Fruit consisting of two to four 
distinct acheenia (succulent and consolidated in Ehretiez.) Seed exalbu- 
minous, or with thin albumen; radicle superior; cotyledons plano-convex. 
Herbs, shrubs, or trees, with terete stems, alternate rough, exstipulate 
leaves, and flowers generally in scorpioidal (gyrate) cymes. On account of 
the asperities in the leaves, the plants have sometimes been called 
Asperifoliz. 

Sub-order 1. Ehretiee. Style terminal. Almost entirely tropical. T'ribe 
1. Tournefortiee. Seeds with a perisperm. Examples: Ehretia, Tourne- 

fortia, &c. Tribe 2. Heliotropee. Seeds without perisperm. Examples: 
Heliotropium, Schleidenia. 3 

Sub-order 2. Boraginee. Style gynobasic. No perisperm. Inhabitants 
of temperate regions. Tribe 3. Anchusee. Carpels adnate to the receptacle. 
Examples : Onosmodium, Echyum, Lycopsis, Symphytum, Mertensia, Lithos- 
permum, Myosotis, &c. Tribe 4. Cynoglossee. Carpels adnate to the base 
of the style. Examples: Cynoglossum, Echinospermum. 

The genera adduced of the two last tribes all have North American species. 
There are in the entire order about 67 genera and 200 species. Some species 
of Heliotropium are eminent for their fragrance. Alkanet root, which yields 
reddish-brown die, is the product of Anchusa tinctoria. Myosotis palustris is 
the Forget-me-not. Mertensia (Pulmonaria) virginica, or Lungwort, is one of 
our earliest spring flowers. 

Borago officinalis, Borage, Europe and Asia (pl. 63, fig. 6); a, calyx with 
pistil: b, division of corolla with stamen; c¢, ore of the scaly appendages of 

the corolla; d, a stamen ; e, ditto from before: f, the nutlets ; g, one of these 

magnified. 

OrveER 90. Corniace#, the Cordia Family. Calyx four- or five-toothed, 
inferior. Corolla monopetalous, four- or five-cleft, regular. Stamens 
inserted on the corolla, alternate with its segments; anthers versatile. 
Ovary free, four- to eight-celled ; ovules solitary, pendulous, anatropal ; 
style continuous; stigma four- to eight-cleft. Fruit drupaceous, four- to 
eight-celled. Seed exalbuminous, pendulous from the apex of the cell by a. 
long funiculus, upon which it is turned back; radicle superior ; cotyledons 
plaited longitudinally. Trees with alternate, rough, exstipulate leaves, and 
panicled flowers.. They are chiefly natives of warm countries. Some yield 
edible fruits ; their bark is occasionally bitter, tonic, and astringent, and their 

wood is used for various economical purposes. The succulent mucilaginous 
fruits of Cordia myxa, and sebestena receive the name of Sebesten Plums. 
There are 11 genera enumerated by Lindley, including 180 species. Exam- 
ples: Cordia, Varronia. 
Orver 91. ConvotvuLacre®, the Convolvulus Family. Calyx five- 

divided, persistent, imbricated, often bracteated. Corolla monopetalous, hy- 

pogynous, deciduous, regular; limb five-lobed, with a plaited or imbricated 
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zestivation; tube sometimes with scales, alternate with the lobes of the | 
limb. Stamens five, inserted in the base of the corolla, and alternate with 

its lobes. Disk annular, hypogynous. Ovary free, two- to four-celled, rare- 
ly by abortion one-celled; ovules definite, erect, when more than one, col- 

lateral ; style one, usually bifid, rarely two; stigmas obtuse or acute. Fruit 
succulent or capsular, one- to four-celled, with septifragal and septicidal, or 
circumscissile dehiscence. Seeds albuminous; embryo curved or spiral; 
cotyledons corrugated or inconspicuous ; radicle inferior. Herbs or shrubs, 
usually twining, sometimes parasitical, often with a milky juice, and with 

alternate, sided or lobed, exstipulate leaves, rarely leafless. They occur 

chiefly in tropical and temperate regions. ‘The order has been divided into 
two sub-orders. 

Sub-order 1. Convolvulee, true Bindweeds, leafy plants with the corolline 
tube not scaly, embryo curved, cotyledons conspicuous. 

Sub-order 2. Ciecie| Doddees. leafless parasites, having scales on the 

corolline tube, embryo spiral and filiform, cotyledons inconspicuous. There 
are forty-five genera and upwards of T00 species. Examples: Calystegia, Con- 
volvulus, Ipomoea, Exogonium, Dichondra, Cuscuta. | 

This order contains plants of considerable economical importance. Jalap is 
obtained from Exogonium purga (Convolvulus jalapa) a native of Mexico ; 
Conyolvulus scammonia yields scammony. The root of Batatas edulis (Con- 
volvulus batatas) is known as the sweet potatoe. 

Kxogonium purga, Jalap plant, Mexico (pl. 63, fig. T); a, pistil ; 6, capsule ; 
c, a seed. 

Orper 92. HypropHyLuaces#, the Water-leaf Family. Herbs, commonly 

hairy, with mostly alternate and cut-lobed leaves, regular five-merous, and five- 

androus flowers, as in the Borage Family, but the ovary ovoid and entire, one- 

celled, with two parietal few- or many-ovuled placentas, which usually project 
into the cell, and often line it like an interior pod. Style two-cleft above. 

Pod globular, two-valved, few-seeded. Seeds reticulated or pitted, amphitro- 
pous, with a minute embryo in cartilaginous albumen. Flowers chiefly blue or 
white, in one-sided cymes or racemes, which are coiled from the apex when 
young; pedicels bractless. Examples: Hydrophyllum, Phacelia, Eutoca. 
All North American. 

OrperR 93. Diapenstacez, Mountain-box Family. Dwarf and_ tufted, 

somewhat shrubby plants (only two in number), with small and evergreen 
heath-like foliage, the fruit agreeing with Polemoniacex. as do the flowers, 

except in the following points, viz. Calyx of five separate and strongly 
imbricated persistent sepals, like the bracts. Stamens five, inserted in the 
very sinuses of the bell-shaped corolla; filaments short and flat; anthers 

opening transversely across the cells on the inside. Style single, stigma 
minutely three-lobed. Kxamples: Diapensia and Pyxidanthera, both low, 

evergreen shrubs. Diapensia lapponica is found in the Alpine summits of 

Mounts Washington, and Marcy or Tahawus. 
Orver 94. PoLEmMoniAce #, the Phlox Family. Calyx inferior, five-divided, 

persistent, sometimes irregular. Corolla regular, rarely irregular, five-lobed. 
Stamens five, inserted on the middle of the tube of the corolla, and alternate 
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with its segments ; pollen often blue. “Disk lobed : ovary free, three-celled ; 

ovules anatropal or amphitropal; style simple; stigma trifid. Fruit, a 
three-celled, three-valved capsule, with septifragal dehiscence. Seeds 
angular, or oval, or winged, often enveloped in mucus, containing spiral 
threads, ascending in a single or a double row; embryo straight, in the axis 
of a fleshy or horny albumen; cotyledons foliaceous, elliptical, or cordate ; 
radicle inferior, next the hilum. Herbaceous or climbing plants, with 

opposite or alternate, simple or compound leaves. They inhabit temperate 
countries chiefly, and they abound in the north-western part of America. 
There are 17 genera enumerated by Lindley, including 104 species. 
Examples: Polemonium, Phlox, Cobeea. 

Polemonium cceruleum, Jacob’s Ladder, Europe (pl. 63, fig. 8); a, the 
corolla expanded ; 0, calyx; c, pistil; d, capsule; e, cross-section of ditto ; 

f, a seed. 
Orper 95. Bianontacea, the Bignonia Family. Calyx divided or entire, 

sometimes spathaceous. Corolla monopetalous, hypogynous, usually 
irregular, four- or five-lobed. Stamens five and unequal, or four and 

didynamous, some of them occasionally sterile; anthers bilocular. Disk 
annular or glandular. Ovary superior, one- or two-celled, each cell being 

often spuriously divided ; ovules indefinite ; style one ; stigma bilamellar, or 

two- to four-cleft, or entire. Fruit, a two-celled (sometimes spuriously four- 
celled) and two-valved capsule, occasionally succulent. Placentas, parietal, 
sometimes extending to the centre, and forming a spurious dissepiment, 
which finally separates, bearing the seeds. Seeds winged or wingless, often 
flat and compressed, exalbuminous; embryo straight; radicle next the 

hilum. ‘Trees, shrubs, or herbs, with opposite, rarely alternate, exstipulate 

leaves. They abound generally in tropical regions, but some of them are 
widely distributed. The order has been divided into four sub-orders : 

Sub-order 1. Bignoniee, capsule two-valved, two-celled, sometimes 
spuriously four-celled, with a dissepiment parallel or contrary to the valves, 
at length free, bearing the seeds, which are transverse, compressed, and 

winged. 
Sub-order 2. Cyrtandree (Didymocarpee), fruit succulent or capsular, 

or siliquose and two-valved ; seeds small, ovate. or cylindrical, suspended, 

apterous, sometimes comose. 
Sub-order 3. Crescentiee, fruit woody and melon-shaped, inclosing 

large seeds which are immersed in the pulp of the placentas. 
Sub-order 4. Pedaliee, fruit drupaceous, rarely capsular and two- 

valved, spuriously many-celled; seeds few, large, and apterous, pendu- 
lous, erect, or transverse. These are reckoned separate orders by 

many. There are upwards of one hundred known genera and 
about 650 species. Examples: Bignonia, Tecoma, Catalpa, Spathodea, 
Eccremocarpus, Cyrtandra, Didymocarpus, Crescentia, Pedalium, Sesamum, 

Martynia. 
The Bignonia Family embraces many species of great beauty. The 

most conspicuous North American forms are Tecoma (TJ. radicans, or 

Trumpet Creeper) and Catalpa (C. bignonioides, Catalpa, or Catawba tree),. 
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both well-known plants, the former a climber, conspicuous for its showy 
crimson flowers, the latter a tree with large heart-shaped leaves. 

Jacaranda tomentosa, Mexico (pl. 63, fig. 9). | 
Bignonia leucoxylon, Antilles (pl. 63, fig. 10); a, the calyx; 3, ai 

of the corolla tube laid open; ¢, pistil; d, side of the stigma. 
Orprr 96. Genrranace®, the Gentian Family. Calyx gamosepalous, 

usually five-divided, sometimes four-, six-, eight-, or ten-divided, persistent. 

Corolla gamopetalous, hypogynous, usually regular and marcescent; limb 
sometimes fringed, divided into as many lobes as the calyx; estivation 
plaited or imbricate-twisted. Stamens inserted upon the corolla, alternate 
with its segments, and equal to them in number, some of them occasionally 

abortive. Ovary composed of two carpels, unilocular, or partially bilocular ;- 
ovules 00, anatropal ; style one, continuous; stigmas, one or two. Fruit, 
capsular or baccate, one-celled, usually bivalvular, with septicidal, or rarely 
loculicidal dehiscence. Seeds 00, small; embryo straight, minute, in the 
axis of soft, fleshy albumen; radicle next the hilum. Herbs, seldom shrubs, 

with opposite, rarely alternate, entire or divided, exstipulate leaves, which 

are often three- to five-ribbed. The plants of the order are distributed 
generally over the globe, inhabiting both cold and warm regions. They 
are rare in arctic and antarctic islands. They exhibit great varieties of 
colors, and many are highly prized for their beauty. 

Sub-order 1. Gentianee. Lobes of the corolla, twisted to the right in 

the bud, with the folds at the sinuses, when present, plaited. Leaves almost 
always opposite or whorled, entire, those of the stem sessile. Tribe 1 
Chironiee. Anthers without connective, with the cells opening by a slit, 
abbreviated into a pore. Examples: Chironia, Lapithea, &c. Tribe 2. 
Chloree. A connective. Style distinct, caducous. Examples: Sabbatia, 

Erythrea, &c. Tribe 3. Lisianthee. A connective. Style persistent, 

distinct from the double or simple stigmata. Tropical plants, almost 

exclusively American. Examples: Pagcea, Prepusa, &c. Tribe 4. 
Swertieg. A connective. Stigmata sessile or confluent with the persistent 

style. Plants inhabiting northern latitudes or the summits of mountains. 
Examples: Gentiana, Bartonia, Halenia, Frasera. 

Sub-order 2. Menyanthidee. Lobes of the corolla valvate in the bud, 
with the edges turned inwards. Stem-leaves alternate, petioled. Seed 
coat hard or bony. Plants growing in wet places. Examples: Menyanthes, 
Limnanthemum. | 

Sub-order 3. Obolariee. Lobes of the corolla imbricated in the bud. 
Leaves opposite, sessile. Ovules covering the whole inner surface of the 

ovary. Example : Obolaria. 
Lindley assigns 60 genera and about 450 species to the order 

Gentianaceze. Most of the genera indicated above have North American 

representatives. 
Gentiana pneumonanthe, common gentian, Europe (pl. 63, fig. 11): 

a, calyx; b, corolla displayed; c¢, capsule; d, a seed magnified; e, 

seed. 
Crver 97. Locganracex. Calyx, four- or five-leaved, with estivation 
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imbricate or combined with valvate. Corolla hypogynous, with the limb 
four- or five-fid, the division similarly valvate or imbricated. Stamens 
inserted on the’ tube of the corolla, equal and alternate, or reduced to one. 

Anthers introrse, bilocular, opening longitudinally. Ovary free, of two 

cells, sometimes subdivided, each into two others, by the reflexion of their 

walls, each inclosing one or more ovules fixed at the internal angle, 
ascending, or more frequently peltate. Style simple, terminated by an 
undivided, or more rarely, bilobed stigma. Fruit fleshy or capsular, with 
septicidal dehiscence, rarely septifragal. Seeds often winged or peltate, 
presenting in the axis of a fleshy or cartilaginous perisperm, an embryo 
with plano-convex, or foliaceous cotyledons, the cylindrical radicle turned 

towards the hilum, or parallel to it. Species almost entirely tropical. 
“Trees or shrubs, rarely herbs, distinguished from the Apocyanez by their 
watery juice, and the stipules which usually unite the petioles of the 
opposite and simple leaves. Flowers solitary in the axils of these leaves, or 
grouped in corymbs, in axillary or terminal panicles. 

Sub-order 1. Strychnee. Aistivation of corolla valvate; fruit, a two- or 

three-celled berry or capsule, seeds peltate, embryo rather large. Examples: 

Strychnos, Curare, &c. : 
Sub-order 2. Loganiee. stivation of corolla convolute; fruit a 

bilocular capsule or nuculanium, seeds peltate, sometimes winged. 

Examples: Logania, Gelsemium. 
Sub-order 3. Spigeliee. stivation of corolla valvate ; fruit a didymous 

capsule, seeds apterous, embryo small, cotyledons inconspicuous. Examples: 

Spigelia, Calostylis, Mitreola. 
The plants of this order embrace the most virulent poisons known. One 

of these, Strychnos nux-vomica, a tree found on the coasts of Malabar and 

Coromandel, has for its seeds the deadly nux-vomica. The fruit is much 
hike an orange, the seeds being embedded in a mucilaginous pulp. T'wo 
alkaloids are obtained from the nux-vomica, strychnine and_brucine, 

occurring in combination with igasuric or strychnic acid. Strychnine is 
also found in other species of Strychnos. The poison, called tteuté, used 
by the Malays to envenom their daggers and creases, is obtained from 
Strychnos tieuteé. The wourali, or ourari, with which the South American 

Indians poison their arrows, likewise owes its properties to strychnine. 
False angustura bark is obtained from the nux-vomica tree. Less than a 
grain of strychnine has been known to kill a dog. This poison is used to 
advantage in North America, for kiling wolves and other wild animals, by 
spreading it on pieces of meat laid in accessible and frequented places. 
Spigelia marilandica, or Pink-root, is employed as a vermifuge. 

Spigelia marilandica, Pink-root, United States (pl. 63, fig. 12). 
Orper 98. Arocyanaces#, the Dogbane Family. Calyx usually five- 

partite, persistent. Corolla hypogynous, gamopetalous, regular, usually 
five-lobed, deciduous ; zstivation contorted, twisting in some cases to the 

right, in others to the left. Stamens five, inserted on the corolla, alternate 

with its segments; filaments distinct; anthers two-celled, dehiscing 

longitudinally ; pollen granular, globose, or three-lobed, immediately applied 
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to the stigma. Ovaries two, and each unilocular, or one and bilocular; 

ovules 00; styles two or one; stigma one, with a contraction in the middle. 

Fruit follicular or capsular, or drupaceous or baccate, double or single. 
Seeds 00, rarely definite, usually pendulous; albumen cartilaginous, or 
fleshy, rarely 0; embryo foliaceous; radicle turned towards the hilum. 

Trees or shrubs, usually lactescent, with entire, generally opposite, 

exstipulate leaves, with interpetiolary cilia or glands. They are chiefly 
found in tropical regions. Lindley enumerates 100 genera, including 566 
species. 

Sub-order 1. Carisse@. Ovary single, bilocular, or unilocular, with 

placentas parietal and corresponding to the suture of the carpels. Fruit 
baceate, very rarely capsular. Example: Carissa. 

Sub-order 2. Ophioxylee. Ovary double, fruit drupaceous. Examples: 
Ophioxylon, Cerbera. 

Sub-order 3. HEuapocyanee. Ovary double. Fruit follicular ; follicles 
often fleshy or pulpy. Tribe 1. Plumeriee. Seeds without hairs, often 
peltate. Examples: Hunteria, Tabernemontana, &c. Tribe2. Alstoniee. 
Follicles coriaceous ; seeds peltate, ciliate ; cilize elongated, forming a kind 
of coma at the two ends of the seeds. Example: Alstonia. Tribe 3. 
Eichitee. Follicles coriaceous or membranous, distinct or rarely united so 
as to constitute a single capsule. Seeds comatose towards the hilum or 
point of attachment. Examples: Apocynum, Nerium. 

Sub-order 4. Wrightiee. Seeds comatose at the apex. Example: 
Wrightia. 

The sole representative of this order in the northern part of North 

America is the genus Apocynum or dogbane, supposed to be poisonous to 
dogs. Many plants of the order are poisonous, although a few yield edible 
fruits. The Tanghin poison of Madagascar is obtained from the seeds of 
Tanginia venenata. Even the common Oleander (Nerium) is poisonous. 
Species of Urceola and Vahea supply caoutchouc. The juice of Taber- 
nzemontana utilis, the Cow tree of Demerara, is used as milk. 

Nerium oleander, Oleander (Europe and Asia) (pl. 63, fig. 18); a, 
anther ; 0, pistil; c, a seed. 

Orver 99. Ascieprapace#, the Milkweed Family. Calyx five-divided, 

persistent. Corolla synpetalous (monopetalous), hypogynous, regular, five- 
lobed, deciduous; cstivation imbricate, rarely valvate. Stamens five, 

inserted into the base of the corolla, and alternate with its segments ; 

filaments usually combined so as to forma tube ; staminal tube rarely naked 
behind, generally furnished with a corona (crown) of variously-formed 
leaves, which are either distinct or connate. Anthers bilocular, each cell 

-sometimes spuriously divided ; pollen, when the anther dehisces, cohering 
in masses (pollinia), which are either as numerous as the cells, or are 

confluent in pairs, and adhere to the five stigmatic processes, either in sets 

of two or four, or singly. Ovaries two; ovules 00; styles two, closely 

approaching each other, often very short ; stigma common in both styles, 
dilated, quinquangular ; the angles furnished with cartilaginous corpuscles 
which retain the pollinia, or with glands. Fruit consisting of two follicles 
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(sometimes only one by abortion), having a placenta on the ventral suture. 
Seeds 00, imbricate, pendulous, usually comose (hairy) at the hilum; 
albumen thin; embryo straight; cotyledons leafy ; radicle superior. 
Shrubs, or occasionally herbs, usually with milky juice, and often twining. 
The leaves are usually opposite, sometimes alternate or verticillate, with 

interpetiolary cilia in place of stipules. The gynostegium, staminal crown 
or peculiar hooded (cucullate) appendages, prolonged from the tube of the 
filaments, which occur in many of the plants of this order, give a peculiar 
aspect to their flowers. They inhabit chiefly warm and tropical regions, 
but many species extend to northern climates. Many succulent species are 
found in the south of Africa. Lindley enumerates 141 genera, including 
910 species. 

Tribe 1. Ceropegiee. Pollinia upright. Iixamples: Ceropegia, Hoya, 
Stapelia. Tribe 2. Gonolobee. Pollinia horizontal. Example : Gonolobus. 
Tribe 3. Oxypetalee. Pollinia pendent, supported by winged processes, with 
alateral spur. Example: Calostigma. Tribe 4. Asclepiee. Pollinia 
pendent. Examples: Asclepias, Acerates, Enslenia. Tribe 5. Periplocea. 
Pollinia granular. Granules four-lobed. Example: Periploca. Tribe 6. 
Secamonee. Anthers four-locular, pollinia twenty, applied by fours to the 
summit of the corpuscles. Example: Secamone. 

The milky juice with which plants of this order abound, is usually bitter 
and acrid, sometimes mild, as in the Cow plant of Ceylon, Gymnema 
lactiferum. The wax plant of greenhouses (Hoya carnosa) derives its 
name from the peculiar appearance of the flowers. The stapelias are 
remarkable for the odor of the blossoms, which resembles that of rotten flesh. 

Flesh flies, it is said, are deceived to such an extent by the smell, as to 

deposit their eggs on the plant. The most conspicuous species of the 
United States is Asclepias cornuti (A. syriaca) known as silk or milk weed, 
a plant of some economical value. In certain districts of Europe, as in 
Silesia, it is cultivated on a large scale. The stem is rotted like hemp, and 
yields a strong fibre ; the long silky hairs attached to the seeds are spun into 
various fabrics with silk or cotton, or else used in pillows as a substitute for 

down. Sugar has been extracted from the flowers, and the juice contains 

an abundance of caoutchouc. The hairs of the seeds, when properly pre- 
pared, afford an excellent gun-cotton, much superior to that from true cotton. 

Cynanchum vincetoxicum (Europe) (pl. 64, fig. 1); a, flower branch ; 
b, natural size of the flower; c, process of the stigma; d, ‘section of the 

ovary ; e, pollen mass; f, pistil; g, seed vessels; h, seed; 7, vertical section 

of do. 
Asclepias cornuti (A. syriaca), Milkweed (United States) (pl. 64, fig. 2) ; 

a, group of flowers; b, corona; c, the calyx; d, stamina; e, segments of 

corona exhibiting some of the pollinia; f, two attached pollen masses 
magnified; g, section of the seed vessel; h, a seed; 7, vertical section 

of do. 
Orper 100. Otzacea, the Olive Family. Flowers ¥, sometimes 3°. 

Calyx gamosepalous, divided, persistent. Corolla gamopetalous, hypogynous, 
four-cleft, sometimes of four petals which are connected in pairs by means 
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of the filaments, sometimes 0; zstivation somewhat valvate. Stamens two 
(rarely four), alternate with the corolline segments; anthers dithecal, with 
longitudinal dehiscence. Disk 0. Ovary free, two-celled ; ovules in pairs, 
collateral or pendulous; style one, or 0; stigma entire or bifid. Fruit 

drupaceous, baccate or capsular, sometimes samaroid. Seeds often by 

abortion solitary ; albumen dense, fleshy, abundant; embryo straight, about 

half the length of the albumen ; cotyledons leafy ; radicle superior.. Trees 
or shrubs, with opposite leaves, which are either simple or compound. 
Found chiefly in temperate regions. They occur in North America, Asia, 
Europe, and New Holland. There are two sections of the order: 1. Olee, 
with a drupaceous or berried fruit. 2. Frazxinee, with a samaroid (winged) 
fruit. Lindley mentions twenty-four genera, including 130 species. 
Examples: Olea, Ligustrum, Chionanthus, Fraxinus, Syringa. 

The most important plant of this order is the olive, Olea europea, whose 
fruit yields olive oil by expression. The best oil comes from Provence and 
Florence. Castile soap is made from olive oil and soda. Potash and oil 
make a soft soap. A species (Olea americana) indigenous in the southern 

United States, is called devilwood. The so-called flowers of tea are, in 

part, the blossoms of Olea fragrans, a Chinese species. The Lilac, Syringa 
vulgaris, and the Privet, Ligustrum vulgare, belong to this order, and are 
both naturalized in some parts of the United States. Chionanthus or the 
Fringe tree is a very ornamental American species. The timber of 
Fraxinus or the ash, is highly valuable. 

Olea europea, the Olive (Europe) (pl. 62, fig. 3); a, a flower branch 
reduced ; b, a flower; c, pistil; d, vertical section of do.; e, do. of fruit ; 

fand g, sections of the nut; 4, embryo. 
Orper 101. Jasminacea, the Jessamine Family. Flowers ¥, calyx five- 

to eight-divided or toothed, persistent. Corolla monopetalous, hypogynous, 
regular, salver-shaped, five- to eight-divided ; estivation twisted or valvate. 

Stamens two, inserted on the corolla, included; anthers bilocular, with 
longitudinal dehiscence. Disk 0. Ovary free, two-celled; ovules erect, 
anatropal, one to four in each cell; style one; stigma two-lobed. Fruit a 
double berry, or a pyxidium, or a two-valved capsule. Seeds usually 
solitary, rarely in pairs, albuminous or exalbuminous; embryo straight ; 

radicle inferior. Shrubs, often with twining stems, and opposite or alternate, 
pinnate leaves. They abound chiefly in the tropical parts of India. They 
have frequently fragrant flowers which yield oils, and their leaves and roots 
are sometimes bitter. There are five genera and one hundred species. 

Examples: Jasminum, Nyctanthes, Bolivaria. Species of Jessamine 
(Jasminum) have become naturalized in the Southern States. 
Jasminum officinale (Southern Asia) (pl. 62, fig. 4); a, calyx; 0, corolla 

displayed. 
Orper 102. Myrstvacea, the Myrsine Family. Flowers hermaphrodite 

or occasionally unisexual. Calyx four- to five-cleft, persistent. Corolla 
monopetalous, hypogynous, four- to five-cleft, equal. Stamens four to five, 
inserted into the corolla, and opposite to its segments; filaments distinct, 

rarely united, sometimes 0, occasionally five sterile petaloid alternating 
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ones ; anthers sagittate, erect, bilocular, with longitudinal dehiscence. Ovary 

free or slightly adherent, unilocular; ovules definite or indefinite, campylo- 
tropal, immersed in a free central placenta; style single; stigma simple or 
lobed. Fruit fleshy, one- or many-seeded. Seeds angular or roundish, with 
a concave hilum, and a membranous spermoderm ; albumen horny ; embryo 

usually curved, often heterotropal; cotyledons short; radicle horizontal 

when the seed is solitary, inferior when there are several seeds. ‘Trees, 
shrubs, or undershrubs, with alternate or opposite, coriaceous, exstipulate 
leaves. They are much restricted as regards their geographical limits, and 
they are said to abound chiefly in islands with an equable temperature. 
They are found in Africa, Asia, and America. Little is known regarding 

their properties. Theophrasta jussizi is a prickly-leaved shrub, which is 
called Coco in St. Domingo. Its seeds are eatable, and a kind of bread is 
made from them. The Ardisias are prized for the beauty of their foliage. 
There are thirty-one known genera, and 325 species. Examples: Myrsine, 
Ardisia, Mesa, Jacquinia. 

Orpver 103. Saroraces, the Sapodilla Family. Flowers hermaphrodite. 
Calyx regular, with five, sometimes four to eight divisions, persistent ; 
eestivation valvate or imbricate. Corolla monopetalous, hypogynous, 
deciduous, regular, its lobes equal to, rarely twice or thrice as many as, 

those of the calyx. Stamens inserted on the corolla, definite, distinct : 

fertile ones as many as, rarely more than, ihe segments of the calyx, with 
which they alternate ; sterile ones alternating with the fertile ones, rarely 
wanting. Disk 0. Ovary free, plurilocular; ovules solitary, anatropal, 
ascending or pendulous; style one; stigma simple, sometimes lobed. Fruit 

fleshy, plurilocular, or by abortion unilocular. Seeds nut-like, solitary ; 

testa bony and shining, with a long scar on its inner face; embryo large, 
erect, white; albumen usually fleshy; sometimes 0; cotyledons in the 
albuminous seeds, foliaceous, in the exalbuminous, fleshy ; radicle straight or 

slightly curved, pointing to the hilum. Lactescent trees or shrubs, with 
alternate, exstipulate, entire, coriaceous leaves. They are natives chiefly 

of the tropical parts of India, Africa, and America. The number of known 
genera noticed by Lindley is twenty-one, species 212. Examples: Isonandra, 
Achras, &c. 

Some species of this family furnish fruit of great excellence, as the 
Sappodilla plum, and naseberry in the West Indies from species of Achras. 
Shea butter is probably derived from Bassia parkii. The most important 
product is Gutta Percha, the concrete juice of Isonandra gutta and perhaps 
of other species, found in Singapore, Borneo, and Malacca. This substance 

is rapidly coming into use for a vast variety of purposes, being very tough, 
softening readily by the heat of boiling water, and sufficiently elastic at 
ordinary temperatures without being extensible like caoutchouc. 

Mimusops dissecta (Manilla) (pl. 64, fig. 3); a, flower branch with the 
leaves removed ; 8, flower opened; c, anther ; d, a fruit branch; e, a seed. 

Orper 104. Aauironsace# or Inicines, the Holly Family. Sepals four 
to six; estivation imbricated. Corolla monopetalous, hypogynous, four to 
six-parted; estivation imbricate. Stamens inserted into the corolla, 
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alternate with its segments, and equal to them in number ; filaments straight ; | 

anthers adnate, bilocular, introrse. Disk 0. Ovary free, fleshy, somewhat 

truncate, two- to six-celled; ovules solitary, anatropal, pendulous from a 
cup-shaped funiculus ; stigma nearly sessile, lobed. Fruit fleshy, indehiscent, 
with two to six monospermous nucules, and hence it is sometimes called a 

nuculanium. Seed suspended ; albumen large, fleshy ; emoryo small, lying 

next the hilum; cotyledons small; radicle superior. Evergreen trees or 
shrubs, with alternate or opposite, coriaceous, simple, exstipulate leaves. 

They are found in various parts of the world, as in Europe, North and 
South America, and Africa. Lindley enumerates eleven genera, including 
110 species. Examples: Jlex, Prinos, Nemopanthes. 

All the above-mentioned genera are North American. The American — 
Holly, Ilex opaca, has less glossy leaves and less brilliant berries than the 
European, I. aquifolium. The leaves of ae paraguayensis constitute the 
Yerba maté or Paraguay tea. | 

Nex aquifolium, European Holly (pl. 71, fig. 6); a-g 

Orver 105. Esenacea, the Ebony Family. Flowers hermaphrodite or 
unisexual. Calyx three- to seven-divided, nearly equal, persistent. Corolla 
gamopetalous, regular, deciduous; somewhat coriaceous; limb three- to 

seven-divided; estivation imbricated. Stamens either attached to the 

corolla or hypogynous, two or four times as many as the corolline segments, 
rarely equal to them in number, and then alternate with them; filaments 

usually in two rows, the inner row having smaller anthers; anthers erect, 
lanceolate, bilocular, with longitudinal dehiscence. Ovary free, sessile, 
plurilocular; ovules one to two in each cell, pendulous; style divided, 

rarely simple ; stigmas bifid or simple. Fruit fleshy, round or oval, the 
pericarp sometimes opening regularly. Seeds few; testa membranous; 
embryo straight, nearly in the axis of cartilaginous albumen ; cotyledons 
leafy ; radicle taper, next the hilum. Trees or shrubs, not lactescent, with 

alternate, exstipulate, coriaceous leaves. They are chiefly found in tropical 
regions, and many species are met with in India. The plants are in general 
remarkable for the hardness and durability of their wood. Some yield 
edible fruit. | Diospyros ebenus, and other African and Asiatic species, 
supply Ebony, which is the black duramen of the tree. Other species of 
Diospyros furnish Ironwood. Diospyros virginiana, the Persimmon, yields 
a fruit which is astringent when green, but becomes sweet and eatable 

. when ripe, especially after being acted on by frost. D. kahi is the Keg-fig 
of Japan, the fruit of which resembles a plum. Lindley notices nine 
genera, including 160 species. Examples: Diospyros, Royena, Maba. 

Orper 106. Sryracacea, the Storax Family. Calyx persistent, with an 
entire or a five- or four-divided limb. Corolla gamopetalous, regular, 

inserted in the calyx; zstivation imbricated or valvate. Stamens definite 

or 00, attached to the corolline tube, of unequal length; filaments often 
slightly united at their base in one or more parcels ; anthers innate, dithecal, 
introrse. Ovary either free or cohering more or less to the calycine tube, 
two- to five-celled, the septa occasionally deficient towards the centre; 
ovules, two to four in each cell, or 00, pendulous, sometimes the upper ones 
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ascending ; style simple; stigma simple. Fruit inclosed in the calyx, 
drupaceous, usually unilocular by abortion. Seeds usually solitary, erect, 
or suspended; embryo slender, in the axis of fleshy albumen; cotyledons 
flat, foliaceous ; radicle long, pointing to the hilum. Trees or shrubs, with 
alternate, exstipulate leaves, and frequently stellate hairs. They are 
chiefly natives of warm countries. There are two sections: 1. Styracea, 
with a more or less valvate zstivation of the corolla, and long anthers. 2. 

Symplocée, with a quincuncial corolline estivation, and roundish anthers. 

Lindley gives 6 genera, including 115 species. Examples: Styrax, Halesia, 
Symplocos. | 

Storax, a well-known balsamic, resinous substance, is the concrete juice 

of Styrax officinale, a native of the Mediterranean region. Styrax benzoin, 
a tree growing in Sumatra and Borneo, furnishes gum benzoin. North 
American representatives are species of Halesia or Snow-drop tree, found 
in the southern States. 

Styrax benzoin (pl. 64, jig. 4); a, a flowering branch; b, a flower; c, 
ditto exposed; d, anthers; e, the pistil; f, section of ovary; g, fruit; h, 

portion of the pericarp removed, showing the stone; 2, the stone with the 
upper portion removed; k, section of seed. 

Orver 107. Cotumenuraces, the Columellia Family. Calyx superior, 
quinquepartite. Corolla rotate, inserted into the calyx, five- to eight-parted ; 
zestivation imbricate. Stamens two, inserted in the throat of the corolla; 

anthers roundish, three-lobed, extrorse, each consisting of six linear, sinuous 

cells, arranged in pairs, dehiscing longitudinally, and attached to a three- 
lobed, fleshy connective. Disk fleshy, perigynous. Ovary adhering to the 
calycine tube, two-celled ; ovules 00; style simple, smooth; stigma capitate, 

two-lobed. Fruit, a bilocular. bivalvular capsule, with both septicidal and 
loculicidal dehiscence. Seeds 00; testa smooth and coriaceous; embryo 

straight, in the axis of fleshy albumen; cotyledons oval, obtuse; radicle 
long, pointing to the hilum. Evergreen shrubs or trees, with opposite, 
entire, exstipulate leaves, and solitary yellow flowers. Natives of Mexico 
and Peru. Their properties unknown. There is one genus mentioned, 
including three species. Example: Columellia. 

Oxver 108. Eracripacea, the Epacris Family. Calyx five-, rarely four- 
parted, often colored, persistent. Corolla inserted at the base of the calyx, 
er hypogynous, deciduous or marcescent, monopetalous, sometimes separable 

into five petals; limb with five, rarely four equal divisions, sometimes by 

the cohesion of the segments bursting transversely ; estivation imbricated 
or valvate. ‘Stamens inserted with or on the corolla, equal in number to, 
and alternate with its segments, rarely fewer; anthers one-celled, without 
appendages, opening longitudinally ; pollen round, or formed of three united 
erains, attached to a single central receptacle. Ovary sessile, free, 
plurilocular, rarely unilocular, surrounded by scales at the base ; ovules 

solitary or 00; style one; stigma simple, sometimes toothed. Fruit 
drupaceous, baccate, or capsular. Seeds albuminous ; embryo slender, in 

the axis of fleshy albumen, and about half its length. Shrubs or small trees, 

‘with alternate, rarely opposite, exstipulate leaves, which are sometimes half- 
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amplexicaul at the base. They are allied to Ericacez, and seem to occupy — 
the place of heaths in Australia. They are distinguished from heaths by 
the structure of their anthers. They are cultivated for the beauty of their 
flowers. In some cases they yield edible fruits. One of the plants called 
Native Currant in Australia is Leucopogon richei. The order has been 
divided into two sections: 1. Epacree, polyspermous. 2. Styphelice, 
monospermous. There are 30 known genera and 320 species, according 
to Lindley. Examples: Epacris, Sprengelia, Styphelia, Leucopogon, 
Lissanthe. | 

Orper 109. Vacciniacea, the Cranberry Family. Calyx superior, entire, 
four- to six-lobed. Corolla monopetalous, four- to six-lobed; estivation 
imbricated. Stamens distinct, eight to twelve, inserted into an epigynous - 
disk; anthers bilocular, with two horn-like cells, dehiscing by pores. 

Ovary inferior, four- or five-celled; ovules 00; style simple; stigma simple. 

Fruit succulent, crowned by the persistent limb of the calyx. Seeds one or 
many in each cell, minute ; embryo straight, in the axis of fleshy albumen ; 

cotyledons very short; radicle long, inferior. Shrubby plants, with 
alternate, undivided, exstipulate leaves. They are closely allied to 

Ericacee, and differ from that order chiefly in their adherent (inferior) 
ovary. They are natives of temperate regions, and some of them are marsh 
plants. Some are astringent, others yield sub-acid edible fruits. Cranberries 
are produced by Vaccinium oxycoccus (Oxycoccus palustris of some 
authors) and V. macrocarpum. Examples: Vaccinium, Gaylussaccia, 
Chiogenes. The American Huckleberries, Bilberries, Deerberries, &c., are 

furnished by various species of Vaccinium, and of Gaylussaccia. 
Orperx 110. Ericaczaz, the Heath Family. Calyx, four- or five-cleft, 

nearly equal, persistertt. Corolla inserted at the base of the calyx, or 
hypogynous, monopetalous, four- or five-cleft, sometimes tetra- or pentape- 
talous, regular or irregular, often marcescent; estivation imbricated. 
Stamens definite, equal in number to the segments of the corolla, or twice 

as many, inserted with the corolla, and either free from it or attached to its 

base; anthers two-celled; cells hard and dry, bifid, usually having 

appendages at the base or apex, dehiscing by apicilar pores or clefts. 
Ovary free, surrounded at the base by a disk or scales, plurilocular ; ovules 

00, attached to a central placenta; style one, straight ; stigma one, undivided 

or toothed. Fruit capsular or baccate, many-celled, with loculicidal or 
septicidal dehiscence. Seeds 00, minute; embryo cylindrical, in the axis 

of fleshy albumen; radicle next the hilum. Shrubs, undershrubs, or 

herbaceous plants, with evergreen, often rigid, entire, verticillate, or opposite, 

exstipulate leaves. The order contains many beautiful and showy plants, 
which abound at the Cape of Good Hope, and which are also found in 

Europe, North and South America, and Asia. The order has been divided 
into the following sub-orders : , 

Sub-order 1. Ericinee@. Calyx free from the ovary. Corolla monope- 
talous, or rarely nearly or entirely polypetalous. Seed-coat close and thin, 
rarely loose and cellular. Tribe 1. Salaridee. Corolla persistent ; cells 

one-ovuled ; anthers unarmed; buds naked. Example: Salaxis. Tribe 2. 
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Ericea. Cells many-seeded. Examples: Erica, Calluna. Tribe 3. 
Arbutee. Fruit, a berry or‘drupe. Examples: Arbutus, Arctostaphylos. 
Tribe 4. Andromedee. Fruit, a pod, opening loculicidally. Examples: 
Gautiera, Epigea, Andromeda, Clethra. Tribe 5. Rhodoree. Fruit, a 

pod, opening septicidally. Examples: Rhodora, Azalea, Rhododendron, 
Kalmia, Loiseleuria, Ledum, Leiophyllum. 

Sub-order 2. Pyrolee. Calyx free from the ovary; petals distinct, or 
nearly so; seeds with a very loose and cellular covering, much larger than 
the nucleus ; mostly herbaceous, with evergreen foliage. Examples: Pyrola, 
Chimaphila, Moneses. 

Sub-order 3. Monotropee. Flowers nearly as in sub-orders one and two, 
seeds as in three. Entirely destitute of green foliage, with the aspect of 
Beech drops. Examples: Pterospora, Hypopitys, Monotropa. 

The entire order includes about 52 genera and 880 species, many of 
which are ~North American. The true heaths are, however, entirely 

wanting in this continent. The heather of England is composed of Calluna 
vulgaris. The Rhododendrons, Azaleas, and Kalmias, of North America, 

are among her most showy plants. Kalmia latifolia, or common Laurel, is 
said to be poisonous to sheep, but not to deer and pheasants (Tetrao 
umbellus). Well authenticated cases exist of poisonous effects produced 
by eating these birds after they had devoured Laurel-buds. Gautiera 
procumbens, Tea-berry, or Wintergreen, is used to flavor candies and 
syrups. Chimaphila umbellata, or Pipsissiwa, has medicinal properties. 
Monotropa uniflora, or Indian pipe, is a singular plant, entirely white and 
fleshy, found in damp, rich woods. 

Erica filamentosa, Cape Heath, Cape of Good Hope (pl. 64, fig. 6); a, a 

flowering branch; 6, anther magnified ; c, pistil magnified. 
Ledum palustre, Marsh Tea, Northern Europe and America (pl. 64, fig. 5) ; 

a, a flowering branch; b, portion of lower surface of leaf magnified; c, 

calyx and sexual apparatus; d, stamen magnified; e, the stigma; f, open 
capsule magnified ; g, cross-section of ditto; h, seeds on the placenta; 2, 

a seed raermietl 
Orper 111. Gesneraces, the Gesnera Family. Calyx partially adherent 

five-partite ; zstivation valvate. Corolla monopetalous, tubular, more o1 
less irregular, five-lobed ; estivation imbricated. Stamens four, didynamous, 
with the rudiment of a fifth, rarely two; anthers dithecal, with a thick 

swollen connective. Ovary partly free, unilocular, formed by two carpels 
with parietal placentas, which are two-lobed ; ovules indefinite, anatropal ; 
style continuous with the ovary; stigma capitate, concave, glandular or 
annular. Disk surrounding the base of the ovary. Fruit capsulate or 
succulent, one-celled, more or less adherent. Seeds 00, minute ; testa thin, 

finely and obliquely veined; embryo erect in the axis of fleshy albumen ; 
radicle pointing to the hilum. Herbs or shrubs, often springing from scaly 
tubers, with opposite or whorled, rugose, exstipulate leaves, and showy 

lowers. They are found principally in the warmer regions of America, 
and are interesting chiefly on account of their beauty, for they do not appear 
to possess’any important qualities. There are twenty-two known genera 
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and upwards of 120 species. Examples: Gesnera, Columnea, Gloxinia, - 

Achimenes. | 
Orver 112. Lopexiaces, the Lobelia Family. Calyx superior, five-lobed 

or entire. Corolla gamopetalous, inserted on the calyx, irregular, more or 
less deeply five-cleft. Stamens five, attached to the calyx, alternate with 

the segments of the corolla; anthers cohering; pollen oval. Ovary 
inferior, one- to three-celled; ovules 00, attached either to central or 

parietal placente ; style glabrous, with a fringe of hairs below the stigma. 
Fruit a one- or more-celled capsule, with apicilar dehiscence. Seeds 
numerous ; embryo straight, in the axis of fleshy albumen ; radicle pointing 
to the hilum. Lactescent herbs or shrubs, with alternate, exstipulate leaves. 

They are found both in temperate and warm countries. There are twenty- — 

seven known genera and 375 species. Examples: Lobelia, Siphocampylus, 
Clintonia. 

Acridity characterizes the order to a greater or less extent. Lobelia 
inflata, or Indian tobacco, is a remedy in great favor with a certain class of 
practitioners. Other species also, as L. siphilitica, are considered efficacious 
in some diseases. 

Lobelia fulgens (Mexico) (pl. 64, fig. 8); a, upper part of the plant ; 
b, stamens expanded and magnified ; c, stamens with the anthers cut across ; 

d, stamens and pistil; e, stigma. 

Orper 112. Campanutace#, the Hare-bell Family. Calyx superior, 
usually five-lobed, sometimes three- to eight-lobed, persistent. Corolla 

gamopetalous, inserted into the top of the calyx, usually five-lobed, some- 
times three- to eight-lobed, regular, marcescent ; estivation valvate. 
Stamens inserted into the calyx, alternating with the corolline lobes, and 
equal to them in number ; anthers bilocular, free; pollen spherical. Ovary 
more or less completely inferior, composed of two or more carpels; ovules 
indefinite ; style simple, covered with collecting hairs; stigma naked, 

simple, or with as many lobes as there are ovarian cells. Fruit capsular, 
crowned with the withered calyx and corolla, dehiscing in a loculicidal 
manner by lateral apertures, or by valves at the apex. Seeds 00; attached 
to a central placenta; embryo straight, in the axis of fleshy albumen; 
radicle pointing to the hilum. Lactescent herbs or undershrubs, with 
alternate, rarely opposite, exstipulate leaves. The hairs on the style are 
said to be retractile, and seem to be connected with the application of the 
pollen. The flowers in most instances are blue. They are natives chiefly 
of northern and temperate regions. They abound in the alpine regions of 
Europe and Asia, and are also frequent in North America. Alphonse De 
Candolle states, that the species whose capsule dehisces by lateral fissures 
are natives of the northern hemisphere, while those with apicilar dehiscence 
are principally found in the southern hemisphere. The milky juice found in 
the plants of this order has acrid properties. Lindley enumerates twenty- 
eight genera, including five hundred species. Examples: Campanula, 
Phyteuma, Jasione. 

Campanula trachelium, Hare-bell (Europe) (pl. 64, fig. 7); a, upper 

portion of the plant; 6, sexual apparatus ; c, separated stamens: d, stamen ; 
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e, a seed-vessel; f, cross-section of do. ; g, the seed ; A, do. magnified ; : 

section of do. 
Orper 113. Sryutpraces, the Stylewort Family. Calyx adherent, 

persistent, with two to six divisions, bilabiate, or regular. Corolla gamo- 
petalous, falling off late, limb usually irregular, five- to six-partite, segments 
with a central vein; estivation imbricated. Stamens two; filaments 

united with the style into a longitudinal column; anthers didymous, rarely 

simple, lying over the stigma; pollen simple, globose, or angular. Ovary 
cohering with the calyx, bilocular, or by contraction of the dissepiment 
unilocular, often surmounted by one gland in front, or by two opposite ones ; 
ovules anatropal; style one; stigma entire or bifid. Fruit a bivalvular, 

bilocular, or spuriously unilocular capsule, with septicidal dehiscence. 
Seeds 00, small, erect; embryo minute, inclosed in fleshy, somewhat oily 

albumen. Non-lactescent herbs or undershrubs, with alternate, scattered, 

or somewhat verticillate, entire, exstipulate leaves. They are well distin- 

suished by their gynandrous structure. The column formed by the union 
of the filaments and style possesses, in the species of the genus Stylidium, 
a peculiar irritability. The plants are principally natives of marshy places 
in New Holland. Some are found at the southern point of South America. 
There are five known genera, and 121 species. Examples: Stylidium, 
Forstera. 
Orver 114. Goopentacea, the Goodenia Family. Calyx persistent, 

usually equal, with three to five divisions, sometimes obsolete. Corolla 

inserted into the calyx, monopetalous, more or less irregular, marcescent or 

deciduous; its tube split at the back, and sometimes separable into five 
pieces, when the calyx only coheres with the base of the ovary ; its limb 
five-partite, uni- or bilabiate, the thin part of the segments being at the 
edges, which are folded inwards in estivation. Stamens five, distinct, 

inserted with, but free from, the corolla, and alternate with its segments : 

anthers not articulated with the filaments, distinct or cohering, bilocular, 

with longitudinal dehiscence; pollen grains either separate or united in 
fours. Ovary more or less united to the calycine tube, one-, two-, or four- 

celled, sometimes with a gland at its base; ovules definite or 00, attached 

to a central, often free, placenta; style one, simple, rarely divided ; stigma 

fleshy, undivided or two-lobed, surrounded by a cup-like indusium. Fruit a 

one-, two-, or four-celled capsule, or drupaceous or nut-like. Seeds definite 

or indefinite, with a thickened, often hard testa; embryo straight, in fleshy 

albumen ; cotyledons leafy ; radicle inferior. Herbs, rarely shrubs, not 
lactescent, with scattered, exstipulate, usually alternate leaves, and distinct, 

never capitate flowers. They are found chiefly in Australia, and in the 
South Sea Islands. The order is divided into two sub-orders. 

Sub-order 1. Goodeniee, with dehiscent capsular fruit, and numerous seeds. 

Sub-order 2. Scevolee, with indehiscent, drupaceous, or nut-like fruit, and 
seeds solitary, or two in each cell. There are fourteen known genera, 
according to Lindley, and about 150 species. Examples : Goodenia, Velleia, 
Leschenaultia, Sczevola, Dampiera. 

Orver 115. Brunonracea&, the Brunonia Family. Calyx persistent, five- 
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partite, with bracts at the base. Corolla inserted at the base of the calyx, . 
monopetalous, nearly regular, withering; limb five-parted, having central 
veins in its segments, which divide at the top into two recurrent marginal 

veins; estivation valvate. Stamens five, inserted with, but free from, the 

corolla, alternating with its segments; anthers articulated with the short 
filaments, dithecal, introrse, dehiscing longitudinally. Ovary free, unilocular ; 

ovule solitary, erect, anatropal; style single; stigma inclosed in a two- 
valved cup or indusium. Fruit a utricle, inclosed in the hardened calycine 
tube. Seed solitary, erect, exalbuminous; embryo straight; cotyledons 
fleshy ; plano-convex ; radicle minute, inferior. Stemless herbaceous plants, 
with radical, exstipulate leaves, and capitate flowers, supported on scapes, 
and surrounded by an involucre of enlarged bracts. Natives of New 
Holland. Their properties are unknown. The order contains as yet only 
one genus and nine species. Example: Brunonia. 

Orver 116. Composira, Syngenesia of Linn. Flowers collected into a 

dense head (compound flowers of the older authors) upon a common 
receptacle, surrounded by an involucre. Tube of the calyx coherent with 
the ovary, and undistinguishable from it ; the limb (called pappus) composed 
of bristles, or scales, &c., or very rarely foliaceous, often wanting or reduced 

toa margin. Corollacomposed of mostly five united petals ; either ligulate 
or tubular, in the latter case with a valvate estivation ; the tube generally 

furnished with five nerves (or more properly ten united in pairs), which 
extend from the base to the sinuses, where they divide, a branch coursing 
along or near each margin to the apex of the lobes. Stamens as many as 
the lobes of the corolla and alternate with them: the filaments (distinct or 
united above) inserted into the tube; anthers linear, coherent by their 

margins into a cylinder (syngenesious). Ovary one-celled, containing a 
single erect anatropous ovule; style (usually undivided in the sterile 
flowers) two-cleft ; the lobes or branches (incorrectly called stigmas) various 
in form, mostly flattish within, often furnished with collecting hairs; the 

proper stigmas occupying their inner margins, in the form of glandular, 
slightly prominent lines. Fruit an indehiscent, dry, one-seeded pericarp 
(achenium), crowned with the limb of the calyx or pappus. Seed destitute 
of albumen. Radicle short; cotyledons flat or plano-convex. Herbs, 

rarely shrubs or trees (forming about one tenth of phanerogamous vegetation) ; 
with alternate or opposite, sometimes divided or lobed, exstipulate leaves. 
Branches often corymbose, terminated by the heads, the central ones earliest 

developed. Flowers in each head expanding successively from the margin 
(or lower portion) to the centre or apex, either all of the same color 
(homochromous). or the marginal ones different from those of the disk 
(heterochromous), the latter in this case almost always yellow; either 

perfect, polygamous, or diclinous. 
This order is both one of the largest and one of the most natural in the 

vegetable kingdom. The plants are generally distributed over the surface 
of the globe, and all of the tribes have North American representatives. 
Generally herbaceous in northern regions, they become at times shrubby 

and even arborescent in warm climates. The number of known genera 
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amounts to upwards of 1000, including 9500 species, and forming about 
one tenth of all the known species. Various subdivisions have been 
proposed by different authors; those by Linnzus into Polygamia equalis, 
superflua, frustranea, necessaria, and segregata, will be found explained on 

page 54. The sub-orders more usually followed by modern authors are 
those of De Candolle, as follows: 1. Tubuliflore. Corolla of the perfect 
flowers tubular, and regularly five- (rarely three- to four-) lobed or toothed. 
2. Labiatiflore. Corolla of the perfect flower bilabiate. 3. Liguliflore. 
Flowers all perfect and ligulate. (The genera marked with an asterisk 
are North American.) 

Sus-orper 1. Tuspuiiryor&. 
Tribe 1. Vernoniacee. Style of the perfect flowers cylindraceous ; the 

branches usually elongated and subulate, hispid throughout; the stigmatic 
lines not extending beyond their middle. 

Sub-tribe 1. Vernoniee. Heads discoid, homogamous. Division 1. 
Euvernoniee. a, Ethuliee. Example: Ethulia. b, Heterocomee. Examples: 
*Stokesia, *Vernonia. c, Albertiniee. Example: Albertinia. Division 2. 

*Hlephantopee. Example: Elephantopus. Division 3. Rolandrea. 
Example: Gundelia. Division 4. Bojeriee. Example: Synchodendron. 

Sub-tribe 2. Pectidee. Heads radiate, heterogamous. Division 1. Liabea. 

Example: *Xanthisma. Division 2. Eupectidee. Examples: *Pectis, 
Pectidopsis. | 

Tribe 2. Eupatoriacee. Style of the perfect flowers cylindraceous : 
the branches elongated, obtuse, or clavate, externally puberulent or papillose 
towards the summit, the stigmatic lines obscure, terminating near their 

middle. 
Sub-tribe1. Hupatoriee. Heads discoid, homogamous. Division 1. Alomiee. 

Ex.: Orsinia. Division2. Ageratee. Ex.: *Ccelestina, *Ageratum, *Sclero- 
lepsis. Division 3. Adenostylee@. Kix.: *Liatris, *Kunia, *Kupatorium. 

Sub-tribe 2. Tussilaginee. Heads with the flowers heterogamous or 

dicecious. Division 1. Petasitee. Examples: *Nardosmia, *Adenocaulon. 
Division 2. EHutussilaginee. Example: *Tussilago. 

Tribe 3. Asteroidee. Style of the perfect flowers cylindraceous: the 
branches linear, externally flattish, minutely and equally pubescent above, 
stigmatic lines prominent, extending about to the origin of the exterior 
pubescence. 

Sub-tribe 1. Asterinee. Heads heterogamous and radiate, or homo- 

gamous. Receptacle seldom chaffy. Anthers not caudate. Leaves 
alternate. Division 1. Amelliee. a, Kuamellee.. Example: Amellus. 3, 

Heterothalamee. Example: Heterothalamus. Division 2. Asteree. a, 

Euasteree. Examples: *Galatella, *Aster. 06, Diplopappes. Example: 
*Diplopappus. c, Erigeree. Example: *Erigeron. d, Heteropappee. 
Examples: *Chetopappa, *Boltonia. e, Belliew. Example: Bellium. f, 

Bellidee. Examples: *Bellis, *Aphanostephus. Division 3. Chrysocomee. 
a, Gymnospermee. Example: *Gymnosperma. 0, Achyridez. Example: 
*Amphiachyris. c, Heterothece. Example: *Bradburia.  d, Psiadiee, 

Erato. e, Chrysopsidee. Example: Chrysopsis. (f, Solidaginee 
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Example: *Solidago. Division 4, Solenogynee. Example: Lepto- 
thamnus. 

Sub-tribe 2. Baccharidee. Heads diccious, or heterogamous, never 

radiate; pistillate flowers tubular, slender, or filiform, in several series. 

Receptacle not chaffy. Anthers not caudate. Division 1. Conyzee. a, 
Spheranthee. Example: Athroisma. b,Grangeinee. Example: Grangea. 
c, Euconyzee. Example: *Conyza. d, Eubaccharidee. Example: 

*Baccharis. | «ss plies 
Sub-tribe 3. Tarchonanthee. Heads dicecious, or heterogamous, never 

radiate ; pistillate flowers, tubular and very slender, mostly in several series. 

Anthers caudate. Division 1. Eutarchonanthee. Example: Tarchonan- 
thus. Division 2. Plucheine@. Example: *Pluchea, *Micropus. 

Sub-tribe 4. Inulee. Heads heterogamous and _ radiate, or homogamous 
and discoid, never dicecious. Receptacle not chaffy. Anthers caudate. 
Leaves alternate. Division 1. Euinulee. Example: *Inula. Division 2. 
Cesulinee. Example: Cesula. 

Sub-tribe 5. Bupthalmee. Example: Bupthalmum. 
Sub-tribe 6. Eclyptee. Heads heterogamous, radiate. Receptacle 

chaffy. Anthers not caudate. Pappus toothed, or awned, or none. Leaves 

opposite. Examples: *Borrichia, *Eclipta. 
Tribe 4. Senecionidee. Style of the perfect flowers cylindraceous: the 

branches linear, truncate at the summit, and penicillate, or often produced 

into a conical or elongated hispid appendage; the stigmatic lines rather 
broad and prominent, extending to the commencement of the appendage or 
hairy portion. 

Sub-tribe 1. Melampodinee. Flowers all unisexual: the staminate and 
pistillate either occupying the same or different heads, in the same or 
different individuals. Anthers not caudate. Pappus never of bristles. 
Division 1. Euzeniee. Example: Euxenia. Division 2. Milleriee. 

Example: *Blennosperma. Division 3. Silphiee. Examples: *Silphium, 
*Engelmannia. Division 4. Melampodiee. Uxample: *Melampodium. 
Division 5. Ambrosiee. Examples: *Ambrosia, *Xanthium. Division 6. 

Ivee. Example: *Iva. Division 7. Partheniee. Example: *Parthe- 
mum. 

Sub-tribe 2. Helianthee. Heads heterogamous and radiate, or homoga- 
mous and discoid. Receptacle partly or entirely chaffy. Pappus none, or 
coroniform, or awned, or of few squamelle. Anthers blackish, not caudate. 

Leaves often opposite. Division 1. Heliopsidee. Example: *Heliopsis. 
Division 2. Rudbeckiee. Example: *Rudbeckia. Division 3. Coreop- 
sidez. Example: *Coreopsis. Division 4. Bidentidee. Example: 
*Bidens. Division 5. Verbesinee. Vixample: *Spilanthes. 

Sub-tribe 3. Flaveriee. Ueads one-, few-flowered, densely aggregated, 
heterogamous. Leaves opposite. Example: *Flaveria. 

Sub-tribe 4. Tagetinee. Heads heterogamous and: radiate, or homoga- 

mous and discoid. Receptacle not chaffy. Pappus awned or setose. 

Involucre, with the scales in a single series, and mostly united. dotted, like 
the opposite leaves, with large pellucid glands. Division 1. Tugetee. 
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Examples: *Dysodia, *Riddellia. Division 2. Porophylleea. Example : 
Porophyllum. 

Sub-tribe 5. Heleniee. Heads mostly heterogamous. Pappus of several 
or numerous scarious, chaffy scales, in a single series, distinct, rarely none. 

Leaves mostly alternate (chiefly American). Division 1. Guillardiee. a, 
Bugaillardiee. Example : *Gaillardia. b, Euheleniee. Example : 

*Hymenopappus. Division 2. Galinsogee. a, Kugalinsogee. Example: 
*Marshallia. b,Sphenogynee. Example: Ursinia. Division 3. Madiea. 
Example: *Callichroa. Division 4. Baldwiniee. Example: *Actino- 
spermum. 

Sub-tribe 6. Anthemidee. Heads mostly heterogamous. Pappus none 
or coroniform, rarely squamellate. Anthers not caudate. Branches of the 
style truncate and bearded at the apex, rarely terminated by a short cone. 
Leaves mostly alternate. Division 1. Huanthemidee. Examples : 

*Anthemis, *Achillea. Division 2. Chrysanthemee. Example : *Monolopia. 

Division 3. Cotulee. Example: *Aromia. Division 4. Athanasiee. 
Example: Athanasia. Division 5. Artemisiee. Examples: *Tanacetum, 
*Artemisia. Division 6. Hippiee. Example: *Soliva. Division 7. 
Eriocephalee. Example: Eriocephalus. 

Sub-tribe 7. Gnaphaliee. Heads homogamous and discoid, rarely 

heterogamous. Anthers caudate. Pappus of capillary or setaceous bristles, 
rarely none. Leaves mostly alternate. Division 1. Angianthee. Example: 
Hyalolepis. Division 2. Cassiniee. Example: Cassinia. Division 3. 
Helichrysee. Examples: *Gnaphalium, *Filago. Division 4. Seriphiee. 
Example: Seriphium. Division 5. Antennariee. Example: * Antennaria. 
Division 6. Leyserree. Example: Athrixia. Division'7. Relhaniee. 
Example : Carpesium. 

Sub-tribe 8. Senecionee. Heads homogamous or heterogamous, discoid 
or radiate. Anthers not caudate. Pappus of capillary bristles, or very 
rarely wanting in the exterior flowers. Leaves alternate. Division 1. 
Neurolenee. Example: Neurolena. Division 2. Hrechtitee. Example: 
*Erechtites. Division 3. Husenecionee. Example: *Cacalia, *Senecio. 
Division 4. Balbisiee. Example: Balbisia. 

Tribe 5. Cynaree. Style of the perfect flowers nodose-thickened, and 
often penicillate at the summit; the stigmatic lines not prominent, reaching 
to and confluent at the summit of the externally puberulent branches. 

Sub-tribe 1. Calendulacee (none North American). Division 1. Calendulee. 

Example : Calendula. Division 2. Osteospermee. Example : Osteospermum. 
Division 3. Othonnee. Examples: Heteractis. 

Sub-tribe 2. Arctotidee (none North American). Division 1. Arctotee. 
Example: Arctotis. Division 2. Gorteriee. Example: Cullumia. 

Sub-tribe 3. Echinopsidee (none North American). Example: 

Acantholepis. 
Sub-tribe 4. Cardopatee (none North American). Example: Cardopatium. 
Sub-tribe 5. Xeranthemee (none North American). Example ' 

Chardinia. 
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Sub-tribe 6. Carliniee. Heads discoid, homogamous. Anthers caudate. 

Pappus mostly plumose. Example: Saussurea. 
Sub-tribe 7. Centaurie@. Heads discoid; the marginal flowers mostly 

neutral, usually much larger than the others. Pappus never plumose, 
sometimes wanting. Example: *Centaurea, *Cnicus. 

Sub-tribe 8. Carthamee (none North American). Example: Carthamus. 
Sub-tribe 9. Silybee (none North American). Example: Silybum. 
Sub-tribe 10. Carduinee. Heads discoid, homogamous, sometimes 

dicecious. Anthers slightly or not at all caudate. Pappus of plumose or 
scabrous bristles. Examples: *Cirsium, *Carduus, *Lappa. 

Sub-tribe 11. Serratule (none North American). Example: Serratula. 
SUB-ORDER 2. LAaBIATIFLORZ. 
Tribe 6. Mutisiacee. Style of the perfect flowers cylindraceous or some- 

what nodose above : the branches obtuse or truncate, externally very convex, 

aud minutely pubescent above. Only one North American genus (Chaptalia). 
Sub-tribe 1. Mutisiee (none North American). Division 1. Barna- 

desiee. Fixample: Schlechtendalia. Division 2. Humutisiee. Example: 
Mutisia. 

Sub-tribe 2. Leriee. Example: *Chaptalia. 
Sub-tribe 3. Facelidee (none North American). Example: Facelis. 
Tribe 7. Nassauviacee. Style of the perfect flowers not nodose, 

thickened above: the branches linear, rather long, truncate, penicillate at 

the summit. Only one North American genus (Acourtia). 
Sub-tribe 1. Polyachyridee. Example: Polyachyrus. 
Sub-tribe 2. Nassauviee. Example: Caloptilium. 
Suhb-tribe 3. Trixidee. Example: *Acourtia. 
Susp-orDerR 3. LiguLirtor4. 
Tribe 8. Cichoracee. Style cylindraceous above: the branches rather 

long and obtuse, equally pubescent, the stigmatic lines terminating below 
their middle. Plants with a milky juice. Leaves alternate. 

Sub-tribe 1. Scolymee (none North American). Example: Scolymus. 
Sub-tribe 2. Lampsanee. Pappus none. Receptacle not chaffy. Ex- 

amples: *Lampsana, *Apogon. — . 
Sub-tribe 3. Hyoseridee. Pappus wholly or partly chaffy or squamellate. 

Receptacle not chaffy. Example: *Cichorium. 
Sub-tribe 4. Hypocheridee (none North American). Example: 

Oreophila. 
Sub-tribe 5. Scorzoneree. Pappus setose or plumose. Receptacle not 

chaffy. Examples: *Leontodon, *Rafinesquia. 
Sub-tribe 6. Lactucee. Pappus capillary, not plumose. Receptacle not 

chaffy.. Examples: *Hieracium, *Taraxacum, * Lactuca. 

Of the 1000 genera indicated above, as embraced in this vast order, 200 
are found in North America, or one fifth of the whole. Nearly all the sub- 

tribes, and most of the divisions indicated above, have representatives in 
this country. Of the entire order Labiatiflorze, however, there are but two 

genera, the rest being principally found on the western coast of South 
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America. In conclusion, we can but briefly name such plants as are 
~ conspicuous for their economical qualities. Cynara cardunculus, the 
“ardoon; C. scolymus, the Artichoke ; Carthamus tinctorius, Safflower. 

Anthemis nobilis, Chamomile; Inula helenium, Elecampane; Artemisia 

absinthum, Wormwood. Moxas are formed from the woolly leaves of the 
Chinese Artemisia moxa. A. dracunculus is Tarragon; T'anacetum vulgare, 
Tansy ; Helianthus, Sunflower; Cichorium intybus, Succory or Chicory ; 

Taraxacum dens-leonis, Dandelion; Lactuca sativa, Lettuce ; Tragopogon 

porrifolius, Salsify or Oyster plant. 
Lactuca virosa, Poison Lettuce, Europe (pl. 64, fig. 9); a, a flower; ), 

ditto magnified; d, pistil; e, achenium; f, ditto magnified; g, hair of 

pappus magnified ; 4, cross-section ; and 7, longitudinal ditto of achzenium. 
Carthamus tinctorius, Safflower, East Indies (pl. 64, fig. 11); a, upper 

part; 6, sepal from the interior; c, an inner involucral leaf; d, a flower ; e, 

the anthers separated; f, a pappus hair magnified; g, achenium without 
the pappus. 

Cynara scolymus, the Artichoke, Europe (pl. 64, fig. 10); a, a flower; 

b, the fruit without pappus. 
Serratula tinctoria (pl. 64, fig. 12); A, the upper, B, the lower part of 

the plant; @, involucral scale; 6, hermaphrodite flower; c, stigma; d, 

acheenium ; e, cross-section of ditto; h, a female flower. 

Tanacetum vulgare, Tansy, Europe (pl. 64, fig. 13); @, involucral scale ; 

b, anthers; c, ray, and d, disk flowers; e, pistil; f, achenium; g, cross- 

section of ditto. 

Artemisia absinthum, Wormwood, Europe (pl. 65, fig. 1); a, a lower 

leaf; 6, flowering branch; c, receptacle with a disk and ray flower still 

standing; d, ray flower; e, disk flower; f, stigma; g, achenium; h, ditto 

in cross-section. 

Orpver 117. Catycreracea, the Calycera Family. Calyx superior, with a 
limb of five unequal segments. Corolla regular, infundibuliform, with a 
long, slender tube, and a five-lobed limb, the lobes having each three 

principal veins. Stamens five, attached to the tube of the corolla, with as 
many alternating glands below them; filaments monadelphous; anthers 
partially united. Ovary inferior, one-celled ; ovule solitary, pendulous ; 

style single, smooth; stigma capitate. Fruit an achenium, crowned by the 

rigid spiny segments of the calyx, sometimes covered with papillae, which 
emit spiral tubes when placed in water. Seed solitary, pendulous; embryo 
in the axis of fleshy albumen; radicle superior. Herbaceous plants, with 
alternate, exstipulate leaves, and sessile capitate flowers, surrounded by an 

involucre. They inhabit South America. Their properties are unknown. 
There are five known genera, according to Lindley, and ten species. 
Examples: Calycera, Boopis. 

Orper 118. Dirsacea, the Teazel Family. Calyx superior, with an 

entire or toothed, or pappose limb. Corolla gamopetalous, tubular, inserted 

on the calycine tube, with an oblique four- or five-lobed limb; zstivation 
imbricated. Stamens four, attached to the tube of the corolla, and alternate 

with its lobes; anthers dithecal, distinct. Ovary cohering with the tube of 
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the calyx, either closely or only at the apex, unilocular; ovule solitary, 
pendulous, anatropal; style filiform; stigma simple. Fruit dry, indehiscent, 
crowned by the limb of the calyx, covered by an epicalyx, or involucellum, 
one-celled. Seed solitary, pendulous, albuminous; embryo straight; radicle 

superior. Herbs or undershrubs, with opposite or verticillate leaves, and 
capitate or verticillate flowers, surrounded by a many-leaved involucre. 
They are found in the south of Europe, the Levant, and at the Cape of 
Good Hope. None in North America. The properties of the order are 
unimportant. The heads of Dipsacus fullonum, Fuller’s Teazel, on account 

of their spiny bracts, are used in dressing cloth. Lindley mentions six 
genera, including one hundred and fifty species. Examples: Morina, 

Scabiosa, Dipsacus. 
Dipsacus fullonum, the Teazel, Europe (pl. 65, fig. 2): a, a flowering 

branch; 0, vertical section of the head; c, a flower; d, ditto opened; e, 

stigma; f, achenium; g and h, sections of ditto. 

Orper 119. Vauertanaces, the Valerian Family. Calyx superior, its 
limb being either membranous or pappose. Corolla gamopetalous, inserted 
into the top of the ovary, tubular, three-, four-, to five-lobed, sometimes 

gibbous or spurred at the base. Stamens one to five, adherent to the 

corolla and alternate with its lobes. Ovary inferior, one- to three-celled ; 

ovule solitary, pendulous, style filiform; stigmas one to three. Fruit dry, 
indehiscent, crowned with the limb of the calyx, one-celled, in consequence 

of two cells being abortive. Seed solitary, pendulous, exalbuminous ; 

embryo straight ; radicle superior. Herbs, with opposite, exstipulate leaves, 

and cymose inflorescence. They are found in temperate climates. Lindley 
gives twelve genera, and 185 species. 

The only North American genera are Valeriana, Plectritis, and Fedia. 

The root of Valeriana officinalis furnishes the medicinal valerian; this 

substance produces a species of intoxication in cats. Nardostachys 

jatamansi is the nardos or spikenard of the ancients. 
Orper 120. Rusiaceas, the Madder and Cinchona Family. Tube of the 

calyx adherent to the ovary, rarely partly, or almost completely free ; the 
limb mostly four- to five-cleft or toothed, sometimes obsolete. Corolla 
inserted upon the summit of the calyx-tube, composed of as many united 
petals as there are lobes of the calyx, valvate, imbricate, or somewhat 

contorted in estivations. Stamens inserted into the tube of the corolla, 

equal in number and alternate with its lobes (or very rarely fewer) ; anthers 
introrse. Ovary two- (rarely three-, several-) celled, with one, or many 

ovules in each cell; style single or partly divided; stigmas distinct or 
concrete. Fruit capsular, drupaceous, baccate, or separated into indehiscent 
earpels. Seeds anatropous or amphitropous, solitary, few, or numerous in 
each cell. Embryo straight or slightly curved, in the axis or at the 
extremity of copious densely fleshy or horny albumen. Trees, shrubs, or 
herbs, with opposite, or rarely verticillate, entire leaves. Stipules between 
the petioles, sometimes simulating the leaves. Flowers regular. Inflorescence 
various. ; 

Sus-orpEer 1. Corrgace#. Cells one- to two-seeded. 
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Tribe 1. Opercularieez. Flowers close pressed in a capitulum, in which 
they are united by their unilocular one-seeded ovaries. Fruit dehiscent. 
Herbs or undershrubs of Australia. Example: Pomax. 

Tribe 2. Galiee, or Stellata. Ovary with two one-seeded cells. Carpels 
indehiscent, dry or fleshy, separating from each other at maturity. Whorls 
of straight leaves, of which two opposite ones alone carry buds in their 
axils, the others perhaps transformed stipules. Herbs or undershrubs of 
temperate and cold climates. Examples: *Galium, Rubia. 

Tribe 3. Anthosperme. Flowers distinct. Ovary with two one-seeded 
cells. Carpels indehiscent, dry, separating at maturity. Stipules small, 
petiolar. Herbs or undershrubs of the Cape, of the Canaries, very rarely 

of Australia. Example: Anthospermum. 
Tribe 4. Spermacocee. Flowers distinct. Ovaries of two to four cells, 

one- to two-seeded. Carpels dry or fleshy, never loculicidal, dehiscent or 
not. Aistivation of the corolla valvate. Stipules membranaceous at the base, 
usually with several bristles at the apex. Sub-tribe 1. Huspermacocee. 
Examples: *Spermacoce, *Borreria, *Diodia. Sub-tribe 2. Putoriee. 
Example : *Ernodia. Sub-tribe 3. Cephalanthee. Example: *Cephalanthus. 

Tribe 5. Psycotriee. Flowers distinct. Ovary of two one-seeded cells. 
Fruit fleshy, with two nucules. Perisperm horny. Stipules interpetiolar, 
distinct or connate. Trees or shrubs of tropical or juxtatropical regions, 
especially American. Examples: *Chiococca, *Psycotria, Coffea. 

Tribe 6. Pederiee. Flowers distinct. Ovary of two one-seeded cells. 
Fruit of two compressed shells which become detached from the calyx, and 
remain suspended by a filiform axis. Lianas of intertropical regions. 
Example: Lecontea. 

Tribe 7. Guettardee. Flowers distinct or combined together. Ovary of 
two or more one-seeded cells. Drupe with the like number of nucules. 
Albumen fleshy. Stipules axillar or interpetiolar, connate. Trees or shrubs 
of tropical regions. Sub-tribe 1. Morinde@. Example: *Morinda. Sub- 
tribe 2. Mitchellee. Example: *Mitchella. Sub-tribe 3. Euguettardee. 
Example: *Guettarda, *Erithalis. 

Tribe 8. Cordieriee. Flowers distinct or separate. Ovary of two to 
five one-seeded cells. Fruit a berry. Perisperm fleshy. Stipules interpetiolar, 
large, and adnate. Shrubs of tropical regions. Example: Cordiera. 

Sup-onDER 2. Cincnonace&. Cells many-seeded. 
Tribe 9. Hameliee. Berry many-celled. Cells many-seeded. Example : 

*Hamelia. 
Tribe 10. Isertiee. Fruit drupaceous, with many nucules. Ex.: Isertia. 
Tribe 11. Hedyotidee. Fruit capsular, seeds not winged. Example: 

Hedyotis. 
Tribe 12. Cinchonee. Fruit capsular. Seeds winged. Example: 

*Pickneya, *Exostemma, Cinchona. 

Tribe 13. Gardeniee. Berry one- to two-locular. Seeds not winged. 
Example : Sarcocephalus, Catesbea. 

The entire order, as at present composed, embraces 280 genera (sixteen 
North American) and upwards of 2800 species. The most important 
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medicinal species are those belonging to the sub-order Cinchonacez. 
Peruvian bark is furnished by various species (about twelve) of Cinchona. 
It owes its efficacy to two alkaloids, Cinchonia and Quina. The bark of 
Pinckneya pubens has properties somewhat similar to that of true Cinchonas. 
Ipecacuanha is the root of Cephelis ipecacuanha, a Brazilian plant. The 
coffee plant, Coffea arabica, likewise belongs to this order. It is originally 

a native of Arabia and the borders of Abyssinia. Rubia tinctoria yields 
madder, a very valuable dye. | . 

Rubia tinctoria, madder (pl. 65, fig. 3); a, the root; b, a flowering 

branch ; ¢, d, f, flowers ; e, pistil; g, anthers. 

Coffea arabica, coffee (pl. 65, fig. 4); @,a branch with flowers and 
fruit; 0, pistil; c, flower expanded; d, fruit; e, do. with part of the hull 

removed, showing the two seeds; f, a seed; g, cross-section. 

Orper 121. Capriroxiaces, the Honeysuckle Family. Tube of the calyx 
adherent to the ovary; the limb five- (rarely four-) cleft or toothed. 
Corolla tubular, or sometimes rotate; the lobes imbricate in estivation. 

Stamens equal in number and alternate with the lobes of the corolla (or 
rarely one of them deficient), and inserted into the tube; anthers introrse, 

versatile. Ovary three- (rarely four- to five-) celled, with one to several 
pendulous ovules in each cell; style filiform, with a somewhat capitate 
stigma; or wanting, and the oblong stigmas three to five. Fruit baccate, 
fleshy, or sometimes dry (rarely capsular), often one-celled by abortion. 
Seeds anatropous. Embryo in the axis of fleshy albumen. Shrubs, or 
rarely herbaceous plants, with opposite exstipulate leaves. Inflorescence 
various. Chiefly found in the northern parts of Europe, Asia, and 

America. 
Sub-order 1. Loniceree. Corolla tubular; the limb sometimes irregular. 

Style filiform. Raphe on the outer side of the ovule. Tribe 1. Caprifoliee. 
Fruit baccate, sometimes nearly dry. Testa of the seed crustaceous or 
coriaceous. Examples: *Linnza, *Symphoricarpus, *Lonicera, *Diervillea. 

Tribe 2. Triostee. Fruit drupaceous ; endocarp bony. Testa of the seed 
membranaceous. Example: *Triosteum. ‘ 

Sub-order 2. Sambucee. Corolla regular, rotate, or rarely somewhat 

tubular. Stigmas three to five, nearly sessile. Endocarp of the fruit 
crustaceous or coriaceous. Testa of the seed membranaceous, the raphe 
occupying the inner side. Examples: *Sambucus, *Viburnum. 

Lindley assigns fourteen genera and 220 species to this family, of which 
eight genera and thirty-seven species are North American; of these, 
twelve are species of Viburnum, and fifteen of Lonicera. The snow-berry, 
a common ornamental shrub, is Symphoricarpus racemosus. The Elder 
(Sambucus), Honeysuckle (Lonicera), are well known plants. Linnea 
borealis is a charming species found in the north of the United States and 
of Europe. | 

Lonicera caprifolium, Honeysuckle (Europe) (pl. 65, fig. 5); a, a 
flowering branch; b, a flower expanded; c, anther; d, pistil; e, fruit; f, 

sections of do.; g, a seed. 

Orper 122. Loranruacez, the Mistletoe Family. Perianth in the 
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_ unisexual flowers sometimes none, or often simple (calyx), adnate to the 
ovary in the fertile flowers, three- to five-cleft in the sterile flowers ; in the 

perfect flowers double, viz. calyx adnate to the ovary; the limb entire or 
denticulate, or often obsolete. Corolla of three to four or eight petals, 
either distinct, or more or less coherent in a tube, inserted into’ the 
epigynous disk; zstivation valvate. Stamens equal in number with the 
petals and opposite them,.or as many as the segments of the calyx, and 
inserted upon them when the perianth is simple. Ovary one-celled, with a 
single suspended ovule; style simple, or none. Fruit baccate, one-celled, 

one-seeded. Seed anatropous ; the membranous testa often adhering to the 
walls of the fruit. Embryo in a superficial cavity of the fleshy albumen ; 
radicle clavate, often exserted; cotyledons obtuse, sometimes connate. 

Parasitical, half-shrubby, evergreen plants, with dichotomous stems. Leaves 

mostly opposite, fleshy or coriaceous, almost veinless; sometimes reduced 
to scales or entirely wanting. Stipules none. Flowers unisexual and 
small (whitish or greenish yellow), or perfect and very showy. 
Many of the plants are tropical, and hang from the trunks and branches 

of trees; others occur in temperate regions. Lindley gives 23 genera and 
412 species, of which two genera, Viscum and Arceuthobium, with three 
species, are North American. Viscum album is the mistletoe of English 
writers. 

Sub-class 3. Calyciflore. 

In this division are included the polypetalous orders of Jussieu, in which 
the stamens are not hypogynous, as well as some diclinous orders. A calyx 
and corolla are present; in other words, the plants are dichlamydeous, the 

petals are distinct, and the stamens are attached to the calyx, being thus 
more or less perigynous. ‘This sub-class, along with Thalamiflore, com- 
prises the Dialypetalee of Endlicher. De Candolle included in this division 
gamopetalous plants, in which the ovary is inferior. 

Orver 123. Cornaces, the Dogwood Family. Calix, four-lobed. Petal- 
four, oblong, broad at the base, regular, inserted into the upper part of the 
calycine tube ; zstivation valvate. Stamens four, inserted along with the 

petals, and alternate with them; anthers dithecal. Ovary adherent to the 
tube of the calyx, two-celled, crowned by a disk ; ovules solitary, pendulous, 

anatropal; style filiform; stigma simple. Fruit fleshy, crowned by the 
limb of the calyx, two-celled, rarely one-celled by abortion ; endocarp bony. 
Seeds solitary, pendulous; embryo straight, long in the axis of fleshy 

albumen; radicle superior, shorter than the oblong cotyledons. Trees, 

shrubs, or herbs, with opposite, very rarely alternate, exstipulate leaves, and 

capitate, umbellate, or corymbose flowers. They inhabit the temperate 
climates of Europe, Asia, and America. The most prominent North 
American species of this family is Cornus florida, or the Dog wood, a showy 
member of our forests. Lindley enumerates nine genera and forty species, 
of which but one genus (Cornus), with eleven species, belongs to North 
America. 
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Orver 124. Araraces, the Ginseng Family. Calyx entire or toothed. 
Petals definite, two- to five- or ten-deciduous, occasionally 0; estivation 

valvate. Stamens, as many as the petals. or twice as many, inserted 
below the margin of an epigynous disk. Ovary adherent to the tube of 
the calyx, two- or more-celled ; ovules solitary, pendulous, anatropal; styles, 
two or more, distinct or connate; stigmas simple. Fruit usually succulent, 

two- to fifteen-celled, covered by the calycine limb. Seeds solitary, 
pendulous, adhering to the endocarp; albumen fleshy ; embryo ‘small ; 

radicle pointing to the hilum. Trees, shrubs, or herbaceous plants, with 
alternate, exstipulate leaves, and umbellate or capitate flowers. They are 
found both in tropical and in cold regions. Lindley enumerates 21 genera, 

including 160 species. Examples: Aralia, Panax, Adoxa, Hedera. The — 

fust three genera, with eight species, are the only North American. 

The plants of this order are allied to Umbelliferee, but do not possess 

poisonous qualities to any very marked degree. A species of Panax yields 
the Ginseng of the Chinese, for which a North American species, P. 
quinquefolium, serves as a substitute. An arborescent species, P. horridum, 
forms almost impenetrable thickets in Oregon. Aralia nudicaulis is used 
in the United States under the name of Sarsaparilla. The Ivy, Hedera 
helix, belongs to this order. 

Aralia nudicaulis, Sarsaparilla (not the true), United States (pl. 65, fig. 6) : 
a, a compound leaf; 6, flower branch; c, a flower-bud ; d, an open flower ; 

e, petal ; f, pistil; g, cross-section of ovary; h, ripe berry; 1, seed. 

Orper 125. Umpetuirera, the Umbelliferous Family. Calyx adherent 

to the ovary; the limb very small, five-toothed, or entire. Petals five, 
inserted on the outside of the epigynous disk, usually inflexed at the point, 
the inflexed portion cohering with the lamina; estivation somewhat 
imbricate, or rarely valvate. Stamens five, alternate with the petals, 

inflexed in estivation; anthers ovate, introrse. Ovary composed of two 
(very rarely more) united carpels, invested with the coherent calyx, two- 
celled. with a solitary suspended ovule in each cell: styles two, their bases 
dilated and thickened into a fleshy body (stylopodium), which covers the 
top of the ovary; stigmas simple. Fruit consisting of two dry carpels 
(often termed mericarps), which adhere by their faces (commissure) to a 
common axis (carpophore), at length separating from each other, and 
suspended from the summit of the carpophore, each carpel indehiscent, 
marked with five longitudinal primary ribs, one opposite each petal and 
each stamen, and often with five alternating secondary ones; in the 
substance of the pericarp are usually several longitudinal canals or 
receptacles (vitte), filled with a colored aromatic oil or turpentine, which 
are commonly lodged in the spaces (intervals) between the ribs, but 
sometimes opposite them. Seed anatropous, usually coherent with the 
carpel, rarely loose. Embryo minute at the base of the copious horny 

albumen. Herbs, or rarely suffrutescent plants: the stems usually fistular 

and furrowed. Leaves alternate (or very rarely opposite), usually pinnately 
or ternately divided; the petioles mostly dilated and sheathing at the base 
Flowers in umbels, usually with an involucre. 
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This extensive order is divided by De Candolle into three sub-orders : 
Orthosperme, having the inner face of the seed and albumen plane, neither 
convolute nor involute; Campylosperme, albumen with a_ longitudinal 

groove internally, or the margins involute; and Ca@losperme, albumen 
involute at the base and apex. 

Sus-orper 1. OrruosrerM®. 
Tribe 1. Hydrocotylee. Fruit laterally compressed: carpels convex o1 

(rarely) acute on the back ; primary ribs five, sometimes obsolete ; the lateral 

ones either marginal or on the face of the commissure ; the intermediate 
ones most prominent; secondary ribs sometimes persistent and filiform, 

sometimes almost or entirely wanting. Vittee very seldom present. Seed 
flattish on the face. Umbels simple or imperfectly compound. Mostly 
tropical. Examples: *Hydrocotyle, *Bowlesia, Centella. 

Tribe 2. Mulinee. Carpels contracted at the commissure, flattened on 
the back, five-jugate, forming a quadrangular fruit. The species are 
mostly inhabitants of extra-tropical South America. Examples: Bolax, 
Huanaca. 

Tribe 3. Saniculee. Transverse section of the fruit somewhat orbicular. 
Carpels with five equal primary and no secondary ribs, or covered with 
scales or prickles, when the ribs are obliterated. Vittee none, or numerous 
when the fruit is prickly. Seed flattish on the face. Umbels fascicled o 
capitate, simple, or somewhat irregularly compound. Mostly American, 
between 35° N.L. and 45° 8.L. Examples: *Sanicula, *Eryngium, 
Astrantia. 

Tribe 4. Amminee. Fruit evidently compressed laterally, and usually 
somewhat didymous. Carpels with five equal filiform and sometimes 
shghtly winged primary ribs; the lateral ones marginal; secondary ribs 
none. Vitte various. Seed gibbously convex on the back, and flattish on 
the face, or terete. Umbels perfectly compound. Mostly inhabitants of 
the temperate regions of both continents. Examples: *Ammi, *Cicuta, 

*Sium, Carum. 

Tribe 5. Seselinee. Transverse section of the fruit orbicular or nearly 
so. Carpels with filiform or winged ribs, of which the lateral ones are 
marginal, and either equal to or a little broader than the others. Intervals 
with one or more vitte, very rarely without any. Seed somewhat teretely 
convex on the back, flattish on the face. Umbels perfectly compound. 
Distribution of the species as in the preceding tribe. Examples: *Thapsium, 
*Conioselinum, Lichtensteinia. 

Tribe 6. Pachypleuree. Carpels compressed, lentiform, five-jugate, with 
thick equal ribs. Inhabitants of Central Asia, South Africa, and the 
Mediterranean region. Example: Krubera. 

Tribe 7. Angelicee. Fruit dorsally compressed, with a double winged 
margin. Carpels with the three dorsal ribs filiform or winged; the lateral 
ones dilated and forming the winged margins. Seed convex on the back, 
flattish on the face. Umbels compound. Mostly inhabit central and’ 
northern Europe: a few found in Northern America and Asia. Examples: 
*Angelica, *Archangelica, Selinum. 
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Tribe 8. Peucedanee. Fruit more or less compressed dorsally, surrounded 
with a single dilated entire smooth margin, which is flattened or slightly 
convex, but not thickened at the edge. Carpels with five filiform or rarely 
winged ribs, of which the lateral ones are contiguous to the dilated margin 

or united with it. Seed flattened, or convex on the back. Rare in 
western Europe, northern America, and the Canaries; more abundant in 
northern India and South Africa. Examples: *Peucedanum, *Pastinaca, 

Anethum. 

Tribe 9. Silerinee. Fruit multijugate, the ribs but little elevated, 
especially the secondary ; carpels compressed externally. Inhabit central 
Europe and northern Asia. Examples: Siler, Galbanum. | 

Tribe 10. Cuminee. Fruit contracted at the sides. Carpels with five 
primary filiform ribs, of which the lateral ones are marginal; and four 

more prominent secondary ones; all of them wingless. Seed straight, 
flattish on the face. Umbels compound. Found in Mediterranean 
Europe and in North America. Examples: *Trepocarpus, Cuminum. 

Tribe 11. Thapsiee. Fruit either dorsally compressed or nearly terete. 
Carpels with five filiform, often bristly, primary ribs, of which the lateral 
ones are placed on the face of the commissure: secondary ribs four; the 
dorsal ones filiform and the lateral ones winged; or all of them winged 
(hence the fruit is either eight-winged, or only two-winged on each side). 
Seed flattish, or somewhat teretely convex, plane on the face. Umbels 

compound. Central Europe and north-western America. Examples: 
*Laserpitium, Thapsia. 

Tribe 12. Daucinee. Fruit lenticularly compressed on the back, or 
somewhat terete. Carpels with five filiform bristly primary ribs, of which 
the latter are placed on the flat commissure; and four more prominent 
prickly secohdary ones, the prickles distinct or united into a wing. Seed 
flattened or convex on the back, flattish on the face. Umbels compound. 
Southern Europe and Asia, northern Africa, extra-tropical America. 
Examples: Artedia, Daucus. 

Sus-orpER 2. CAMPYLOSPERMES. 
Tribe 18. El@oselinee. Fruit cylindrical, multijugate; primary ribs 

filiform, the lateral secondary alate. Species Mediterranean, a single one 
Mexican. Example: Elzoselinum, Margotia. 

Tribe 14. Caucalinee. Fruit laterally contracted or somewhat terete. 
Carpels with five primary bristly or prickly ribs, of which the lateral ones 
are in the commissure; secondary ribs four, more prominent and prickly, 
or sometimes obliterated by the copious prickles filling the entire intervals. 
Seed involute, or with the margin inflexed. Umbels compound. Distri- 
bution as in Daucinee; one North American species. , Examples : 
*Caucalis, Torilis. 

Tribe 15. Scandicinee. Fruit compressed or contracted laterally, usually 

rostrate. Carpels with five equal filiform or winged ribs, of which the 
lateral ones are marginal; all of them sometimes obliterated at the base 
and only conspicuous at the apex. Seed teretely convex, either furrowed 
on the face or involute. Umbels compound. Central and southern 
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Europe, Asia, and America. Examples: Cherophyllum, *Glycosma, 
Tauschia. 

Tribe 16. Smyrniee. Fruit turgid, mostly laterally compressed or 
contracted. Carpels with five ribs; the lateral ones marginal or placed 
opposite the margin, sometimes nearly obliterated. Seed involute, or 

_ suleate on the face. Umbels compound. Abundant in eastern Europe 
and Asia; rare in northern and tropical America. Examples: Conium, 

*Cynapium, Anosmia. 
Sus-orRDER 3. CaLospERMES. 

Tribe 17. Coriandree. Fruit globose, or the carpels sub-globose and didy- 
mous; primary ribs of each carpel five, depressed and flexuous, or nearly 

obsolete ; the secondary ones four, more prominent: all wingless. | Umbels 

compound. Mediterranean Europe and Asia; North America. Examples: 
*Atrema, *Erigenia, Corion. 

Many of the Umbelliferze are valuable for various purposes. Some are 
esculents, as Daucus carota, the carrot; Pastinaca sativa, the parsnip; 

Apium graveolens, celery; Petroselinum sativum, parsley, &c. The 
roots of Arracacha esculentum, a native of Grenada, may serve as a 

substitute for the potatoe.. Some species yield foetid resins, as assafcetida, 

from Ferula assafcetida, a native of Persia. Caraway seeds are the fruit of 
Carum carui; coriander seeds, of Coriandrum sativum. Many are highly 

poisonous, as Conium maculatum, Water Hemlock. 

Lindley enumerates 267 genera, embracing 1500 species. Of these, fifty 
genera and about 140 species are North American. 

Cherophyllum temulum, Europe (pl. 65, fig. 10); a, a lower leaf; 3, 

lower part of the stem; c, a flower branch ; d, a flower; e, the fruit. 

Conium maculatum, Hemlock, Europe (pl. 65, fig. 11); a, cross-section 
of stem ; 6, flowering branch with flowers and fruit; c, involucre ; d, flower ; 

e, pistil; f, fruit; g, cross-section of acheenium. 
Cicuta virosa, Water Hemlock, or Cow-bane, Europe (pl. 65, fig. 8) ; a, 

vertical section of the root; 6, flower branch; c, flower; d, pistil; e, 

achenia ; f, cross-section of ditto; g, vertical section of achzenium. 
Aithusa cynapium, Fool’s Parsley, Europe (pl. 65, fig. 9); a, cross- 

section of the stem; b, branch with flowers and fruit; c, flower; d, achenia. 

(Enanthe fistulosa, Dead Tongue, Europe (pl. 65, fig. 7); a, the entire 

plant; 0, c, flowers; d, pistil; e, involucre; f, anther ; g—/, fruit. 

Sium latifolium, Water Parsley, Europe and Northern America 
(pl. 65, fig. 12); a, flowering branch; 8, a lower leaf; c, flower; d, pistil ; 

e, fruit; f—h, achenium with longitudinal and transverse sections of ditto. 

Orver 126. Hamametipacea, the Witch-hazel Family. Calyx four- or 

five-lobed or truncate. Petals four or five or 0, inserted on the calyx, 

alternating with the calycine segments. Stamens twice as many as the 
petals, in two rows, one of which alternates with the petals and is fertile, 

the other is opposite to them and sterile; anthers bilocular, introrse. Ovary 
adherent, two-celled; ovules solitary or several (in Bucklandia and 

Sedgwickia), pendulous or suspended ; styles two. Fruit, a two-celled, two- 
valved capsule, opening by loculicidal dehiscence. Seeds pendulous ; 
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embryo straight, in the axis of a fleshy albumen; cotyledons ieafy; radicle 
superior. Shrubs or small trees, with alternate, petiolate, feather-veined, 
and stipulate leaves, and small axillary, bracteated, often unisexual flowers. 
They are found in various parts of Asia, Africa, and America. There are 

ten genera, with fifteen species. Of these North America possesses two 
genera and two species. 

Tribe 1. Hamamelee. Stamens eight to ten, of which the alternate ones 
are alone fertile; filaments very short. Ovules solitary in each cell. 
Examples: *Hamamelis (H. virginica, Witch-hazel, U. S.), Trichochladus. 

Tribe 2. Fothergilliee. Apetalous. Stamens somewhat indefinite; all 
fertile ; filaments very long. Ovules one, solitary in each cell. Examples: 
*Fothergilla, Parrotia. 

Tribe 3. Bucklandiee. Cells with several ovules. Examples: Buck- 
landia, Sedgwickia. 

Orver 127. Brunrace#, the Brunia Family. Calyx five-cleft ; estivation 
imbricated. Petals inserted in the throat of the calyx, and alternate with 
its segments. Stamens alternate with the petals arising from them, or from 
a disk surrounding the ovary ; anthers introrse, two-celled, with longitudinal 

dehiscence. Ovary usually adherent to the tube of the calyx, and one- to 
three-celled ; ovules anatropal, suspended, one or two in each cell; style 

simple or bifid; stigmas one to three. Fruit either bicoccous and two- 

celled, or indehiscent and one-celled, crowned by the persistent calyx. 
Seeds solitary or in pairs, suspended, sometimes with a short arillus ; embryo 

minute, at the base of fleshy albumen; cotyledons short and fleshy ; radicle 
conical, next the hilum. Branched, heath-like shrubs, with small, imbricated, 

rigid, and entire leaves, and small, often capitate flowers. They are natives 

principally of the Cape of Good Hope, and have no important properties. 
There are fifteen known genera, according to Lindley, and sixty-five species 
Examples: Brunia, Staavia, Ophiria. 

Orper’ 128. Saxirracaces, the Saxifrage Family. Calyx superior, or 
more or less inferior ; sepals usually five, more or less cohering at the. base. 
Petals usually five, perigynous, alternate with the lobes of the calyx, rarely 
0. Stamens perigynous, five to ten or », in one or more rows; anthers 

bilocular, with longitudinal or porous dehiscence. Disk often present, 
either annular or scaly. Ovary more or less completely united to the tube 
of the calyx, consisting usually of two carpels, cohering by their face, but 

distinct and diverging at the apex; styles as many as the carpels, distinct 
or combined; stigmas capitate or clavate. Placentas marginal (basal or 
apicilar), rarely central. Fruit generally a one- or two-celled capsule, the 
cells dehiscing at the ventral suture, and often divaricating when ripe. 
Seeds usually ~, rarely definite; spermoderm often reticulated; embryo 
small, in the axis of fleshy albumen; radicle pointing to the hilum. Shrubs, 

or trees, or herbs, with alternate or opposite, usually exstipulate leaves. 
They are generally natives of temperate climates, and some of them 

characterize alpine districts. The order has been divided into the following 

sub-orders : 
Sub-order 1. Saxifragea. Petals five or 0; stamens five to ten; ovary 
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more or less adherent ; styles usually two, and distinct; herbs with alternate, 

usually exstipulate leaves. Examples: *Saxifraga, *Heuchera, * Mitella. 
Sub-order 2. Escalloniee. Petals and stamens five; ovary inferior ; 

style simple; albumen oily. Evergreen shrubs, with alternate, simple, 

exstipulate leaves, found in the temperate regions of South Amevica (one 
species, Itea virginica, North America), often at great elevations. 
Examples: Escallonia, *Itea. 

Sub-order 3. Hydrangee. Petals four to six; stamens eight to twelve, 

or»; anthers sometimes biporose ; ovary more or less inferior; styles two 

to five, usually distinct. Shrubs with opposite, sometimes whorled, 
exstipulate leaves; flowers frequently cymose, with the exterior flower 
sterile and dilated. Found chiefly in the temperate parts of Asia and 
America. Examples: *Hydrangea, *Decumaria. 

Sub-order 4. Cunoniacee. Petals four to five, or 0; stamens eight to 

ten, or ~; ovary half inferior; styles two, distinct or combined: trees or 

shrubs with opposite leaves, having interpetiolary stipules. Natives of 
South America, East Indies, South Africa, and Australia. Example: 

Codia. 
The entire order contains fifty-seven genera and upwards of nine hundred 

species. North America has fifteen genera and ninety species (Saxifraga 
alone has forty-six). Saxifraga granulata, Europe (pl. 69, fig. 2); a, 
tubers ; b, upper part of the plant; c, coronal scale; d, sexual apparatus; e, 

calyx with capsule; f, vertical section of ditto; g—h, seeds. 

Orner 129. PuinapetpHaces, the Mock Orange Family. Calyx, with a 
four- to ten-divided, persistent limb. Petals alternate with the divisions of 
the calyx, and equal to them in wumber; estivation convolute. Stamens 
« (rarely ten), in one or two rows, arising from the orifice of the calyx. 
Ovary adherent to the tube of the calyx ; styles distinct or united into one ; 
stigmas four to ten; ovules «, attached to a central placenta. Fruit, a 

four- to ten-celled capsule, free above. Seeds ~, scobiform, subulate, 

smooth, pendulous, with a loose membranous arillus; albumen fleshy ; 

embryo straight, about as long as the albumen; cotyledons flat; radicle 

next the hilum, obtuse. Shrubs with deciduous, opposite, exstipulate leaves, 
without dots; flowers usually in trichotomous cymes. They are natives of 

the south of Europe, of North America, Japan, and India. They have no 
marked properties. The flowers of Philadelphus coronarius, Syringo, have 
a peculiar sweetish odor, which, to some persons, is overpowering and 
disagreeable. Of the single genus Philadelphus five species are found in 
North America. 

Orper 130. Grossutace# or Ruisestacez, the Gooseberry Family. 
Calyx four- to five-cleft, regular, colored. Petals minute, perigynous, equal 
in number to the segments of the calyx, and alternate with them. Stamens 
four to five, alternate with the petals, and inserted into the throat of the 
calyx; filaments short; anthers ditheca]. Ovary unilocular, adherent to 

the tube of the calyx; ovules ~, anatropal, attached to two opposite parietal 

placentas; style single, two- to four-cleft. Fruit a one-celled berry, 

crowned with the remains of the flower. Seeds ~, immersed in pulp, and 
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attached to the placentas by long thread-like funiculi ; spermoderm gelatinous _ 
externally ; albumen horny ; embryo straight, minute; radicle pointing to 

the hilum. Shrubs with alternate lobed leaves, having a plicate vernation. 
They are natives of temperate regions, and are found in Europe, Asia, and 
America. Many yield edible fruits, which sometimes contain malic acid. 
The various kinds of Gooseberry (Ribes grossularia), and Currant (Ribes 
rubrum and nigrum) belong to this order. It contains two or three genera, 
and nearly one hundred species. Examples: Ribes, Robsonia. The 
family is represented in North America by the genus Ribes with twenty- 
eight species. 

Orver 131. Cacracraz, the Cactus Family. Sepals numerous, usually 
», and confounded with the petals; adherent to the ovary. Petals numerous. — 

usually indefinite, sometimes irregular, inserted at the orifice of the calyx. 
Stamens indefinite, cohering more or less with the petals and sepals; 

filaments long, filiform; anthers ovate, versatile. Ovary fleshy, inferior, 
unilocular ; style filiform ; stigmas numerous; ovules ~, attached to parietal 

placentas equal in number to the stigmas. Fruit succulent, one-celled. 
Seeds ~, parietal, or, after losing their adhesion to the placenta, nestling in 

pulp, ovate or obovate; albumen 0; embryo straight, curved, or spiral ; 

cotyledons thick, leafy, sometimes nearly obsolete; radicle thick, obtuse, 

next the hilum. Succulent shrubs, with peculiar angular or flattened stems, 

having the woody matter often arranged in wedges. Leaves usually 
absent ; when present, fleshy, smooth, entire, or spinous. Flowers sessile, 

sometimes showy. They grow in hot, dry, and exposed places, and are 
natives chiefly of the tropical parts of America. Some grow rapidly on the 
lava in voleanic countries. There are, sixteen known genera, and about 

eight hundred species. Examples : *Opuntia, *Mammillaria, *Echinocactus, 
*Cereus, &c. These genera, with numerous species, represent the order in 
(extra-Mexican) North America. 

The plants of this order are remarkable for their succulence, for the great 

development of their cellular tissue, and for the anomalous forms of their 
stems, which sometimes are of great size. Opuntia vulgaris or prickly 
pear yields an agreeable fruit. The Night Blooming Cereus (Cereus 
grandiflorus) expands its large fragrant flowers only about ten p.m., which 
become withered before morning. 

Cereus hexagonus (pl. 69, fig. 3); 6, spines magnified. 
Orver 132. Ficoinrz or Mersempryantuace&, the Ficoid or Mesem- 

bryanthemum Family. Sepals definite, usually five, but varying from four to 

eight, more or less combined at the base, adherent to the ovary or distinct 
frem it, equal or unequal; estivation valvate or imbricate. Petals indefinite, 

colored, sometimes 0. Stamens perigynous, distinct, definite, or indefinite ; 

anthers oblong, incumbent. Ovary usually plurilocular; stigmas several, 
distinct; ovules 00, anatropal or amphitropal, attached by cords to the 
placenta, which is either central or parietal. Fruit a many-celled capsule, 
opening in a stellate or circumscissile manner at the apex, or an indehiscent 
nut. Seeds 00, rarely definite or even solitary ; embryo curved or spiral 
‘on the outside of mealy albumen; radicle next the hilum. Herbaceous o1 
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shrubby succulent plants, with opposite or alternate simple leaves. They 
are found in warm regions chiefly. The greater part of them grow at the 
Cape of Good Hope. The order has been divided into three sections: 1. 
Mesembryex, numerous conspicuous petals, plurilocular capsule, with 
stellate dehiscence. 2. Tetragoniee, petals 0, fruit woody and indehiscent. 
3. Sesuvex, petals 0, capsule with circumscissile dehiscence. There are 
sixteen known genera, and 440 species. Examples: Mesembryanthemum, 
Tetragonia, Aizoon, Sesuvium. No species of this order are native to 

North America. Mesembryanthemum crystallinum is often cultivated in 
green-houses under the name of ice-plant, so called from the peculiar 
appearance of the leaves. 
Mesembryanthemum rubrocinctum (pl. 69, fig. 5). 
Orper 133. CrassuLtace®, the House-leek Family. Sepals three to 

twenty, more or less united at the base. Petals equal to the sepals in 
number, inserted in the bottom of the calyx, either distinct, or cohering in 

a gamopetalous corolla. Stamens inserted with the petals, either equal to 
them in number, and alternate with them, or twice as many, those opposite 
the petals being shortest; sometimes one or two rows of abortive stamens ; 
filaments distinct or united, subulate; anthers bilocular, dehiscing longi- 

tudinally or transversely. Abortive stamens or scales (sometimes obsolete), 
at the base of each carpel. Carpels equal in number to the petals and 
opposite to them, one-celled, sometimes consolidated; styles several or 

combined ; stigmas pointed or four-cornered; ovules 00, or definite, 

anatropal. Fruit consisting of several follicles, dehiscing by the ventral 
suture, sometimes by the dorsal suture. Seeds variable in number; embryo 

straight, in the midst of fleshy albumen; radicle pointing to the hilum. 

Herbaceous plants or shrubs, often succulent, with simple, entire, or pinna- 
tifid, exstipulate leaves. They are found in the driest situations, as on 
rocks, walls, and sandy plains, in various parts of the world. 

Tribe 1. Crassule@. Carpels (follicles) distinct ; dehiscent by the inner 
suture. Szub-tribe 1. [sostemones. Stamens equal in number to the petals. 
Section a. Eucrassulee. Examples: *Tillea, Crassula. Section 0. 

Rochee. Example: Rochea. Sub-tribe 2. Diplostemones. Stamens twice 
as many as the petals. Section a. Umbilicee. Example: *Echeveria. 
Section b. Sedeew. Examples: *Sedum, Sempervirum. 

Tribe 2. Diamorphee. Carpels more or less united, dehiscent by the 
separation of the dorsal portion. Examples: *Diamorpha, *Penthorum. 
Some of the plants of this order are acrid, as Sedum acre ; Sempervivum 
tectorum is known as the House-leek. There are five genera, with twenty 

species, in North America. 
Sedum acre, Stone crop, Europe (pil. 69, fig. 1); a, the plant; }, a 

flower ; c, the five carpels; d, one of the same; e, f, seeds; g, leaves. 

Orper 134. SurtaAnace&. Sepals five, persistent; estivation twisted, 

imbricated. Petals five, alternate with the sepals, distinct, inserted into the 
bottom of the calyx. Stamens five, alternate with the petals, sometimes with 
five alternating ones, that are occasionally abortive, all inserted with the 
petals; filaments persistent, distinct, subulate from a broad base, hairy 
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below ; anthers two-celled, bursting longitudinally. Torus fleshy, filling up 
the bottom of the calyx, supporting the ovaries on its middle and the petals 
and stamens on its margin. Ovaries five, opposite to the petals, distinct, 
each with a long style arising from the inner angle near the base; ovules 
in pairs, collateral, erect, straight, with the foramen at the opposite 

extremity from the hilum (id est, orthotropus). Fruit of five coriaceous, 
pyriform, indehiscent carpels. Seeds solitary, uncinate, attached to the base 
of the carpels; albumen none. Embryo of the same shape as the seed ; 
radicle as long as the cotyledons, at the opposite end from the hilum ; 
cotyledons oblong, fleshy, incumbent. Sea side shrubs. Leaves simple, 
oblong-spatulate, thickish, pubescent, crowded at the apices of the branches, 

exstipulate. Flowers yellow, bracteate, somewhat terminal. Suriana, the 

sole genus, is represented in Florida by S. maritima. 
Orpver 135. Paronycutacea, the Knotwort Family. Sepals four to five, 

distinct or cohering. Petals perigynous, between the divisions of the calyx, 
usually inconspicuous, sometimes 0. Stamens usually perigynous, some- 
times hypogynous, opposite to the sepals when equal to them in number, 
some of them occasionally wanting; filaments distinct, rarely united ; 

anthers bilocular. Ovary superior, with one or more ovules ; styles two to 

three, distinct or combined. Fruit unilocular, either a utricle covered by 
the calyx, or a three-valved capsule. Seeds either numerous, attached to a 

free central placenta, or solitary and pendulous from a long funiculus 
arising from the base of the fruit. Embryo more or less curved, on one 

side of farinaceous albumen, or surrounding it. Herbaceous or somewhat 

shrubby plants, with opposite or alternate, sometimes setaceous and 

clustered leaves, which are either exstipulate or have scarious stipules. 

Found in barren places in various parts of Europe, Asia, and North 
America. They have no known properties of importance. The order has 
been divided into two sections: 1. Illecebrez, with the embryo lying on 
one side of the albumen, and stipulate leaves. 2. Scleranthee, with a 
peripherical embryo, and exstipulate leaves. There are twenty-eight known 
genera, and nearly 120 species. Examples: *Paronychia, Ilecebrum, 
*Polycarpon, Corrigiola, Scleranthus. 

Orper 136. Porrutacace#, the Purslane Family. Sepals two, cohering 
at the base. Petals usually five, rarely wanting, distinct or cohering at the 

base, sometimes hypogynous. Stamens usually perigynous, variable in 
number, all fertile, opposite the petals when of the same number ; filaments 

distinct ; anthers versatile, bilocular, with longitudinal dehiscence. Ovary 

free or partially adherent, one-celled, formed by three united carpels; style 
single or 0; stigmas several. Fruit capsular, one-celled, opening by 
circumscissile dehiscence, or by three valves, occasionally monospermous 
or indehiscent. Seeds numerous or definite, or solitary, attached to a 

central placenta; albumen farinaceous; embryo peripherieal ; radicle long. 
Succulent shrubs or herbs, with alternate, seldom opposite, entire, exstipulate 
leaves, often having hairs in their axils. They are found in various parts 
of the world, chiefly, however, in South America and at the Cape of Good 

Hope. They have a great affinity to Caryophyllacez, from which they are 
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chiefly distinguished by their bisepalous calyx, perigynous stamens, and 
transversely dehiscent capsule. Examples: *Portulaca, T’alinum, *Calan- 
drinia, *Claytonia, *Montia, *Calyptridium. These embrace all the North 

American genera, with twenty-six species. ‘The entire order includes 
twelve genera, and 184 species. 

Orver 137. Turnerace®, the Turnera Family. Calyx with five equal 

lobes ; zstivation imbricated. Petals five, perigynous, equal; estivation 

twisted. Stamens five, perigynous, alternating with the petals; filaments 
distinct ; anthers dithecal, innate, oblong. Ovary free, one-celled, with 

three parietal placentas ; ovules », anatropal; style more or less cohering, 

or forked; stigmas multifid. Fruit a one-celled, three-valved capsule, 
dehiscing only half way down, in a loculicidal manner. Seeds crustaceous, 
reticulated, arillate on one side; embryo slightly curved, in the midst of 
fleshy albumen; cotyledons plano-convex ; radicle pointing to the hilum. 
Herbaceous or somewhat shrubby plants, occasionally with stellate 
pubescence, having alternate, exstipulate leaves, and frequently two glands 
at the apex of the petiole. They are natives of the West Indies and 
South America. They are not put to any important use. Lindley gives 
two genera, including sixty species. Examples: *Turnera, Piriqueta. 
Turnera cistoides, a Florida species, is our sole representative. 

Orper 138. Passtrtoracea, the Passion-flower Family. Sepals five, 
combined below into a more or less elongated tube. Petals five, perigynous, 

often with filamentous or annular processes on their inside, which appear 
to be an altered whorl or whorls of petals, occasionally wanting, imbricated 
in gestivation. Stamens five, monadelphous, surrounding the gynophore 
when present, rarely ~, usually with processes from the thalamus, interposed 
between them and the petals ; anthers dithecal, extrorse, versatile, dehiscing 

longitudinally ; pollen grains sometimes bursting by opercula. Ovary one- 
celled, often with a gynophore ; ovules anatropal, » ; styles three ; stigmas 

dilated. Fruit often stipulate, one-celled, sometimes three-valved, opening 
by loculicidal dehiscence, or succulent and indehiscent. Seeds <, attached 
to parietal placentas, arillate, or strophiolate ; spermoderm brittle and 

sculptured ; embryo straight in the midst of this fleshy albumen; radicle 
pointing to the hilum. Herbs or shrubs, often climbing, with alternate, stipulate 
or exstipulate leaves. The order has been divided into three sub-orders. 

Sub-order 1. Paropsiee, plants not climbing, with a sessile ovary, arillate 
seeds, and exstipulate leaves. 

Sub-order 2. Passifloree, climbing plants with a stalked ovary, arillate 

seeds, stipulate leaves, and glandular petioles. 
Sub-order 3. Malesherbiee, plants not climbing, with a stalked ovary, 

style below the apex of the ovary, strophiolate seeds, and exstipulate leaves. 
They are natives chiefly of warm climates, and are found in America, the 
East and West Indies. There are fourteen known genera, and 215 species. 
Examples: Paropsia, Smeathmannia, *Passiflora, Tacsonia, Malesherbia. 
Passiflora with four species represents this order in North America. 

The name passion-flower was given on account of a fancied resemblance 
to the appearances presented on Mount Calvary. In the five anthers, a 
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resemblance was seen to the wounds of Christ; the triple style represented 
the three nails on the cross; the central gynophore was the pillar of the 
cross; and the filamentous processes, the rays of light around the Savior’s 
head, or the crown of thorns. Some species, as Passiflora edulis or 

Grenadilla, yield a pleasant fruit. 
Orver 139. Bexvisiacea#, the Belvisia Family. Calyx gamosepalous, 

persistent, limb divided into five thick ovate segments; estivation valvate. 

Petals inserted in the tube of the calyx, united more or less, and forming 
three verticils, the innermost of which may be considered as an altered 
staminal row; the outer petaline verticil consists of five plaited lobes, each 
of which is seven-toothed, and has seven feathered ribs; the second 

petaline verticil is cut into a number of narrow segments; while the third. 
is an inconspicuous cup-like ring, with its edge minutely divided. Stamens 
©, united at their base so as to be monadelphous, or unequally polyadelphous ; 
filaments curved inwards ; anthers dithecal, oblong. Ovary surrounded by 
a fleshy disk, and adherent to the tube of the calyx, five-celled; ovules two 

in each cell, attached to a central placenta, nucleus curved; style five- 

angled; stigma broad, flat, pentagonal. Fruit a large, fleshy, rounded berry, 
crowned by the lobes of the calyx. Seeds large, kidney-shaped ; cotyledons 
plano-convex ; radicle and plumule immersed in their substance. Shrubs, 
with alternate, simple, coriaceous, exstipulate leaves ; and axillary flowers 

often in sets of three. They are tropical, chiefly African. Some of them > 
are used as astringents. Their place in the natural system is not well 
determined; some placing the order next Passifloracee, others near 
Symplocacee, and Lindley recognising its affinity to Rhizophoraceze. There 
are two genera, and four species. Ex.: Belvisia (Napoleona), Asteranthos. 

Orver 140. Papayaces, the Carica Family. Calyx minute, five-toothed. 
Corolla monopetalous, inserted into the base of the calyx; in the male, 

tubular and five-lobed; in the female, divided nearly to the base into five 
segments. In the section Pangiee the sepals and petals are distinct. 
Stamens ten, inserted into the throat of the corolla; anthers bilocular, 

introrse, innate, dehiscing longitudinally. ' Ovary free, one-celled ; ovules 
indefinite, attached to five parietal placentas; stigma five-lobed, lacerated. 

Fruit usually succulent and indehiscent, sometimes capsular and dehiscent, 

-one-celled. Seeds ~, enveloped in a loose mucous coat, parietal; spermo- 
derm brittle, pitted; embryo in the axis of fleshy albumen ; cotyledons flat ; 

radicle slender, turned towards the hilum. Trees or shrubs, not branching, 

with alternate lobed leaves, supported on long slender petioles, and with 
unisexual flowers. They are found in South America and in other warm 
countries. One of the most important plants of the order is Carica 
papaya, the Papaw tree, which yields an acrid milky juice, and an edible 
fruit. The tree is said to have the property of rendering meat tender. The 
order has been divided into three sections: 1. Carices, corolla mono- 

petalous, fruit succulent and indehiscent. 2. Modeccez, corolla monopetalous, 

fruit capsular and dehiscent. 3. Pangiez, corolla polypetalous. There are 
eleven known genera, including twenty-nine species. Examples: Carica, 

Modecca, Pangium. 
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Carica papaya, the West Indian Papaw (pl. 71, jig. 14); a, the tree with 
the fruit; b, male flower; c, section of do.; d, stamen ; e, abortive pistil of 

the male flower ; f. a female flower ; g, pistil; 4, cross-section of the fruit ; 

i, a seed ; k, partial section of do. ; /, embryo. 

Orpver 141. Cucursiracea, the Cacumber Family. Calyx five- (rarely 
six-) toothed; the limb sometimes obsolete. Petals five (rarely six), 
distinct, or commonly more or less united with each other and coherent 
with the calyx, very cellular and often marked with reticulated veins. 
Stamens five, sometimes distinct, commonly united in three parcels (two 

and two, and one separate) so as to appear like three stamens only, rarely 
three and diadelphous ; filaments of each set sometimes connate ; anthers 
usually long and sinuous, or variously contorted or folded, two-celled, 

adnate, extrorse, commonly more or less connate. Ovary coherent with 

the tube of the calyx, usually of three (rarely of two or four) united 
carpels, sometimes one-celled by the obliteration of the partitions, or often 
with each carpel spuriously two-celled by the introflexion of the placenta 
from the axis until it reaches the dorsal suture. Fruit fleshy or juicy, rarely 
membranous, usually a pepo. Seeds anatropous, compressed, often 

enveloped by a juicy or dry and membranous arillus ; the testa coriaceous ; 
albumen none. Embryo straight; cotyledons foliaceous, palmately veined. 
Herbs with succulent stems, climbing by means of tendrils (which are 
transformed stipules, according to St. Hilaire). Leaves alternate, palmately 
veined. Flowers axillary, monecious or dicecious, or rarely perfect. 

Sub-order 1. Nandirhobee. Tendrils axillar. Three distinct styles. 
Three hollow cells, with many seeds ascending from the base. Example: 
Fevillea. 

Sub-order 2. Cucurbitee. Tendrils lateral. Styles united. Cells full, 
with a parietal insertion of the seeds. Section 1. Coniandree. Example: 
Coniandre. Section 2. Melothriee. Example: *Melothria. Section 3. 
Bryoniee. Examples: *Bryonia, Citrullus, *Momordica, *Lagenaria. 
Section 4. Cucumerinee. Examples: Cucumis, Cucurbita. Section 5. 
Telfairee. Example: Telfairia. Section 6. Cyclantheree. Example: 
Cyclanthera. 

Sub-order 3. Sicyoide@. Tendrils lateral. A single cell with a single 
ovule suspended from the summit. Example: *Sicyos. 

Some of the plants of this order are medicinal, others afford a pleasant 
fruit. Cucurbita citrullus is the water-melon. The pulp of the fruit of 
Citrullus colocynthis is known in the pharmacopeia as colocynth. The 
calibash or bottle gourd is the fruit of Lagenaria vulgaris. Elaterin is the 
active principle contained in the fruit of Momordica elaterium, or squirting 
cucumber. The cucumber, the pumpkin, the squash, and the vegetable 
marrow all belong to this order. There are about sixty-six genera, with 
three hundred species in all, of which seven genera and nine species belong 

to North America. 
Cucumis citrullus, Water-melon (Asia) (pl. 71, fig. 11); a, flowering 

branch; , flower; c-d, stamens; e, stigma; f, cross-section of fruit; g-t, 

embryo. 
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Momordica balsaminea, Balsam apple (East Indies) (pl. 71, fig. 12); a. - 
branch with flowers and fruit; 0, male flower; c, do. without corolla; d, 

female flower; e, cross-section of the young fruit; f, the fruit burst open ; 

g, aseed; h, do. without the testa; 7, cross-section of do. 

Bryonia alba (Europe) (pl. 71, fig. 13); A, branch with male, B, do. with 
female flowers; C, root; a, male flower; b, do. expanded ; c-d, stamens ; 

e, female flower ; f, do. with the corolla cut away; g, stigma; A, fruit; 1, 

cross-section of do. ; k, seed. 

Orper 142. Loasacrea, the Chili Nettle Family. Calyx four- or five- 
parted, persistent, spreading in estivation. Petals five, cucullate, epigynous, 
alternate with the segments of the calyx, sometimes with an inner row of 
five, which are either similar to the outer or dissimilar ; zestivation inflexed, - 

valvate, or twisted. Stamens in several rows, distinct, or polyadelphous, 

each parcel being opposite the outer petals; filaments subulate, unequal, the 
outer ones often sterile. Ovary inferior, one-celled, with parietal placentas ; 
ovules anatropal; styles combined into one; stigma one or several. Fruit 
capsular, or succulent, one-celled. Seeds without an arillus; embryo 

straight, in the axis of fleshy albumen; cotyledons small, flat; embryo 
pointing to the hilum. Herbaceous plants, hispid with stinging hairs, 

having opposite or alternate exstipulate leaves, and axillary one-flowered 
peduncles. They are American plants, chiefly distinguished for their 
stinging qualities, and hence the name of Chili Nettle. There are fifteen 
genera enumerated by Lindley, including seventy species. Examples: 
Loasa, *Mentzelia, Gronovia, *Cevallia. In North America there are of 

this order, Mentzelia with tweive, and Cevallia with one species. 

Orper 143. Hatoracacea, the Mares-tail Family. Calyx with a minute 
limb, which is either three- or four-divided or entire; it 1s sometimes 

reduced to amere rim. Petals epigynous or 0. Stamens epigynous, equal ° 
in number to the petals, or twice as many, rarely fewer; when the petals 
are wanting, stamens often one or two. Ovary cohering with the tube of 

the calyx, with one or more cells, sometimes tetragonal or compressed 
Style 0, what is frequently called the styles being the papulose stigmas, 
which are equal in number to the cells; ovules pendulous, anatropal. 
Fruit dry, indehiscent, membranous or bony, with one or more cells. Seed 

solitary or in pairs, pendulous; albumen fleshy or thin; embryo straight, or 
slightly curved, in the axis of the albumen; cotyledons minute; radicle 

superior, long. Herbs, or undershrubs, often aquatic, with large air 

cavities, having alternate, opposite, or whorled leaves, and axillary, sessile 

flowers, which are occasionally unisexual. They are found in ditches and 
lakes in various parts of the world. They have no properties of 
importance. There are eight known genera, and about seventy species. 
Examples: *Hippuris, Myriophyllum, Haloragis, Callitriche, *Proserpinaca. 
North American species twelve. 

Orver 144. Onacrace#, the Evening Primrose Family. Calyx tubular, 

the limb having usually four, sometimes two, three, or six divisions, which 

cohere in various ways; estivation valvate. Petals usually equal in 
number to the calycine segments, regular (rarely irregular), inserted into 
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the tube of the calyx, estivation twisted. Stamens usually four or eight 
(rarely one or two), epigynous; filaments distinct; pollen triangular, 

usually cohering by threads. Ovary two- to four-celled, adherent, usually 
with an epigynous disk; style filiform; stigma capitate or four-lobed ; 

ovules indefinite, rarely definite, anatropal. Fruit succulent or capsular, 
dehiscent or indehiscent, one,- two,- to four-celled. Seeds usually «, 

exalbuminous ; embryo straight, with a long slender radicle pointing to the 
hilum, and short cotyledons. Herbs or shrubs, with alternate or opposite, 
simple, not dotted leaves, and with the parts of the flower usually 
tetranerous. They inhabit chiefly temperate regions, and are found 
abundantly in Europe, Asia, and America, and sparingly in Africa. 

Tribe 1. Jussiewee. Calyx divided immediately above the ovary. 
Number of stamens equal to, or double that of the petals. Fruit capsular, 
with septicidal dehiscence, many seeded. Cotyledons straight. Examples: 
*Jussieua, *Ludwigia. 

Tribe 2. Onagree. Calyx with the tube more or less elongated. 
Number of stamens double that of petals. Fruit capsular with loculicidal 
dehiscence, many seeded. Cotyledons straight. Examples: *Oenothera, 
“Gayophytum, *Epilobium, 

Tribe 3. Gauree. Calyx with the tube elongated. Number of stamens 
double that of petals. Fruit indehiscent, nucumentaceous, one- to four- 

seeded. Cotyledons twisted. Examples: *Gaura, *Stenosiphon. 
Tribe 4. Fuchsiee. Calyx with the tube elongated. Number of 

stamens double that of petals. Fruit fleshy. Cotyledons_ straight. 
Example: Fuchsia. - 

Tribe 5. Lopeziez. Tube of calyx elongated. Petals four or more. 
Stamens two or one. Fruit capsular, many seeded, with loculicidal 
dehiscence. Example: Lopezia. 

Tribe 6. Circaee. Calyx divided into two segments immediately above 
the ovary: petals two; stamens two. Fruit indehiscent, two-locular, two- 

seeded. Examples: Circea. 
Of the above order there are about 30 genera and 450 species. North 

America has 12 genera and 117 species. Among the more pe 
species is Oenothera biennis, the Evening Primrose. 

Oenothera biennis, Evening Pearse United States (pl. 69, fig. 6); a, 
a flowering branch; b, calyx; c, stamen ; d, vertical section of calyx tube ; 
e, burst capsule ; f, cross-section of do.; g, seed. 

Epilobium angustifolium, Willow- herd (Europe) (pl. 69, fig. 7); 
flower branch ; b, calyx with style and a stamen; c, burst capsule; d, a seed. 

Orver 145. Myrtacea, the Myrtle Family. Calyx four-, five-, six- to 
eight-cleft, the limb sometimes cohering at the apex, and falling off like a 
lid; estivation valvate. Petals attached to the calyx, alternating with its 
segments, and equal to them in number, with a quincuncial estivation, 

rarely 0. Stamens inserted with the petals, twice as many as the petals, or 
» ; filaments distinct, or united in one or more parcels, curved inwards in 

the bud; anthers ovate, dithecal, with longitudinal dehiscence. Ovary 

adherent to the tube of the calyx, one- to six-celled; style and stigma 
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simple ; ovules anatropal, pendulous, or erect. Fruit dry or fleshy, dehiscent — 
or indehiscent. Seeds usually ~, attached to a central placenta; mostly 
exalbuminous; embryo straight or curved; cotyledons distinct, or con- 
solidated with the radicle, which is next the hilum. Trees or shrubs, with 

opposite, rarely alternate leaves, which are usually entire and dotted, and 
frequently have an intramarginal vein. They are natives chiefly of warm 
countries, as South America and the East Indies. Many, however, are 
found in more temperate regions. Some of the genera are peculiar to 
Australia. The order has been divided into the following sub-orders : 

Sub-order 1. Chamelauciee, heath-like plants, with a one-celled ovary 

and capsule, and opposite dotted leaves. 
Sub-order 2. Leptospermee@, having a plurilocular capsule, and opposite — 

and alternate, usually dotted leaves. 
Sub-order 3. Myrtee, having a baccate fruit, distinct stamens, opposite 

dotted leaves. 
Sub-order 4. Barringtoniee, having a fleshy, one-celled fruit, monadelphous 

stamens, albuminous seeds, opposite or verticillate leaves, not dotted. 
Sub-order 5. Lecythidee, having a plurilocular woody capsule, which either 

‘remains closed or opens by a lid, monadelphous stamens, alternate, not dotted 

leaves. 
Several of these sub-orders are made separate orders by Lindley and 

others. There are 77 known genera, and upwards of 1400 species. 
Examples: Chamelaucium, Calytrix, Leptospermum, Melaleuca, Metrosi- 

deros, Eucalyptus, Myrtus, Psidium, Eugenia, Caryophyllus, Barringtonia, 
Gustavia, Lecythis, Bertholletia. No species has yet been described from 
North America, although some probably are to be found in Florida. 

Those plants of this order, with pellucid dots in the leaves, yield a 
volatile oil. Some furnish edible fruits. The clove of commerce is the 
flower-bud of Caryophyllus aromaticus, originally from the Moluccas. 
Allspice, or Pimento, is the dried berry of Eugenia pimenta, indigenous to 
the West Indies and to Mexico. Psidium pyriferum yields the guava. 
Punica granatum, the Pomegranate, is a well known ornamental species. 
Cream or Brazil nuts are derived from Bertholletia excelsa. Sugar from 
Eucalyptus, natives of New Holland, has recently excited the attention of 
chemists. Cajeput oil is derived from species of Melaleuca. 

Caryophyllus aromaticus, the Clove Tree (pl. 69, fig. 12); a, flowering 
branch ; b, flowers without; c, ditto with stamens ; d, anther ; e, calyx; f, g, 

buds; A-k, fruit ; /--n, the seed. 

Melaleuca cajeput, the Cajeput Tree, Borneo, &c. (pl. 69, fig. 9); a, a 
flowering branch; 5, flower in vertical section ; c, calyx; d, e, fruit. 

Melaleuca fulgens, New Holland (pl. 69, fig. 10); a, a bundle of 

filaments, with three petals and the pistil ; ), pistil. 

Eugenia pimenta, Allspice, West Indies (pl. 69, fig. 11); a, a flower; 4, 

ditto magnified; c, calyx with pistil; d, pistil with stamens; e and g, 

berries ; f, a twig with berries ; h, vertical section ; 1-k, seeds. 

Orver 146. Mexasromace4, the Melastoma Family. Calyx with four, 
five, or six divisions, which are more or less deep, or are sometimes united’ 
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and separate from the tube like a lid. Petals equal to the segments of the 
calyx, perigynous, estivation twisted. Stamens equal in number to the 

petals, and alternate with them, usually with intermediate sterile ones; 

filaments curved downwards in the young state; anthers long, often beaked, 
bilocular, dehiscing by two terminal pores, or longitudinally. Ovary more 
or less adherent to the calyx, plurilocular; ovules usually 00; style one: 
stigma simple, either capitate or minute. Fruit plurilocular, either capsular, 
with loculicidal dehiscence, or succulent, combined with the calyx and 
indehiscent. Seeds «, minute, attached to central placentas, exalbuminous ; 
embryo, straight or curved; cotyledons sometimes unequal, flat, or 
convolute. Trees, shrubs, or herbs, with opposite, undivided, usually 
entire, often three- to nine-ribbed leaves, not dotted. They are found 
chiefly in warm climates. Many are natives of America and India. There 
are no unwholesome plants in the order, and the succulent fruit of several 
species is edible. A slight degree of astringency pervades all the plants of 
the order, and hence some are used medicinally, in cases of diarrhea. The 
name Melastoma is derived from the circumstance that the fruit of some 

dyes the lips black. . 
Tribe 1. Lavoisieriee. . Anthers opening by one or two pores. Ovary 

free, usually smooth at the summit. Fruit capsular. Seeds straight, ovoid, 

or angular. Species all American (none in North America). Example : 
Meriania. | 

Tribe 2. Rhexiee. Anthers opening by a single pore. Ovary free, 
usually smooth at the summit. Fruit capsular. Seeds reniform. Species 
all American (Rhexia, with eight species, the only North American). 
Example: *Rhexia. 

Tribe 3. Osbeckiee. Anthers opening by a single pore. Ovary free or 
adherent, usually surmounted by set, or scales. Fruit capsular or fleshy. 
Seeds reniform. Old and New World. Example: Osbeckia. 

Tribe 4. Miconiee. Anthers opening by one or two pores. Ovary 
adherent. Fruit fleshy. Seeds straight. Plants mostly American. 
Example : Cidemia. 

Tribe 5. Charianthee. Anthers opening by longitudinal slits. Ovary 
adherent. Fruit generally fleshy. Seeds straight. Plants American or 
Asiatic. Example: Astronia. 

Lindley gives 118 genera and 1200 species as belonging to this order. 
Melastoma malabathricum, Malabar (pl. 69, fig. 18). 
Orper 147. Compretacea, the Myrobalan Family. Calyx four- or five- 

lobed, lobes deciduous. Petals arising from the orifice of the calyx, 
alternate with the lobes, or wanting. Stamens epigynous, twice as many 
as the lobes of the calyx, rarely equal in number, or thrice as many ; 
filaments distinct, subulate ; anthers dithecal, dehiscing longitudinally, or by 

recurved valves. Ovary adherent to the tube of the calyx, unilocular; 
ovules two to four, pendulous; style one; stigma simple. Fruit succulent 
or nut-like, inferior, unilocular, indehiscent, often winged. Seed solitary, 
pendulous, exalbuminous; cotyledons leafy, usually convolute, sometimes 
plicate ; radicle turned towards the hilum. Trees or shrubs, with alternate 

159 



160 BOTANY. 

or opposite, exstipulate, entire leaves. They are natives of the tropical 
regions of Asia, Africa,and America. The general property of the order is 
astringency. Many are used for tanning, and some for dying. The fruit 
at Terminalia belerica, and of T’. chebula, under the name of Myrobalans, 

is used as an astringent. The seeds of Terminalia catappa are eaten like 
almonds. The order has been divided into three sub-orders : 

Sub-order 1. Terminaliee, petals 0, cotyledons convolute. 
Sub-order 2. Combretee, petals present, cotyledons plicate. 
Sub-order 3. Gyrocarpea, petals 0, cotyledons convolute, anthers dehiscing 

by recurved valves. . | 
There are 22 genera enumerated by Lindley, including 200 species. 

Examples : * Terminalia, Combretum, Gyrocarpus, *Conocarpus. The order ; 

is represented in Florida by Conocarpus erecta, and Terminalia catappa. 
Orper 148. Vocuysiace#, the Vochysia Family. Sepals four to five, 

united at the base, unequal, the upper one largest and spurred; estivation 
imbricated. Petals one, two, three, or five, alternate with the divisions of 

the calyx, and inserted into its base, unequal. Stamens one to five, opposite 
to, or alternate with the petals, perigynous, one having an ovate, fertile, 

four-celled anther, the rest being sterile. Ovary free, or partially adherent 
to the calyx, three-celled; ovules solitary or in pairs, rarely numerous, 
amphitropal or anatropal; style and stigma one. Fruit a triquetrous, three- 

celled and three-valved capsule, usually with loculicidal dehiscence. Seeds 
usually one to two in each cell, erect, exalbuminous, attached to a central 

placenta; embryo straight ; cotyledons large and leafy ; radicle short and 
superior. Trees or shrubs, with opposite, entire, exstipulate leaves. ‘They 
inhabit the warmer parts of America. Their properties are little known. 
There are eight genera enumerated, including fifty-one species. Examples: 
Vochysia, Qualea. 

Orver 149. RuizorpHoraces#, the Mangrove Family. Calyx adherent, 
four- to twelve-lobed; stivation valvate, or sometimes calyptriform. 

Petals arising from the calyx, alternate with the lobes, and equal to them in 
number. Stamens inserted with the petals, twice or thrice their number ; 
filaments distinct, subulate; anthers erect. Ovary two-, three-, to four- 

celled ; ovules two or more in each cell, anatropal. Fruit indehiscent, 

adherent to the calyx, and crowned by it, unilocular, monospermous. Seed 

solitary, pendulous, exalbuminous; cotyledons flat; radicle long, piercing 
the fruit. Trees or shrubs, with simple opposite leaves, and deciduous 
interpetiolary stipules. They are found on the muddy shores of the tropics. 
There are five genera, and twenty species known. Examples: *Rhizophora, 
Kandelia. 

Rhizophora mangle or the Mangrove, forms thickets along the muddy 
shores of the ocean in Florida, sending out adventitious shoots. The embryo 
germinates while still within the pericarp. 

Orver 150. Lyrnracea, the Willow Strife Family. Calyx tubular, 
lobed, the lobes sometimes with intermediate lobes or teeth, estivation 

valvate. Petals alternate with the primary lobes of the calyx, very 
deciduous, sometimes 0. Stamens inserted into the tube of the calyx a 
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little below the petals, equal in number to them, or two, three, or four times 

as many; anthers adnate, dithecal, introrse, with longitudinal dehiscence. 

Ovary superior, two- to six- called 4 ovules numerous, anatropal; style 

filiform ; stigma usually capitate. Fr uit a dehiscent membranous capsule, 
sesbrighe desl by the calix but not adherent to it, sometimes one-celled by the 

obliteration of the dissepiments. Seeds numerous, small, apterous or 

winged, exalbuminous, attached to a central plasonite : embryo straight ; 

cotyledons flat and foliaceous ; radicle next the hilum. Herbs and sas ubs, 

with branches which are tenuis tetragonal, and with opposite, icky 
alternate, entire, exstipulate leaves without glands. They are natives of 
Europe, North and South America, and India. The order is divided into 

two sub-orders : 
Sub-order 1. Lythree, with apterous (wingless) seeds. 
Sub-order 2. Lagerstromiee, with winged seeds. 
Lindley gives thirty-five genera, including three hundred species. Ex- 

amples: *Lythrum, *Cuphea, Lagerstromia. 
Lythrum salicaria, the Willow Strife, is found in all quarters of the 

globe. Lawsonia inermis furnishes the Henna of the Arabians, a substance 
used in imparting an orange color. North American genera five, with ten 
species. 

Lythrum salicaria (pl. 70, fig. 1); A, lower part; B, upper part; « 
portion of flower displayed ; 6, an anther; ce, fruit; fg, seed. 

Orper 151. Catycanrnacea, the Calycanthus Family. Sepals and 
petals confounded, indefinite, combined in a fleshy tube ; eestivation imbri- 
cated. Stamens %, perigynous ; anthers adnate, extrorse, with longitudinal 
dehiscence. Ovaries several, one-celled, adhering to the tiie of eel calyx ; 
ovules solitary or two, one above the other, anatropal; style terminal. 
Fruit consisting of silica, inclosed in the i tube of the calyx. Seed 
exalbuminous; embryo ace cotyledons convolute; radicle inferior. 
Shrubs, with square stems, consisting of a central woody mass, with four 
smaller ones around; leaves opposite, simple, scabrous, exstipulate. They 
are natives of North America and Japan. 

The genera are *“Calycanthus and Chimonanthus, with six species. 
Calycanthus *floridus is the so-called shrub of gardens, well known for the 
sweet scented flowers called Shrubs. A second species is found in 
California. 

OrvER 152. Rosacea, the Rose Family. Calyx four- to five-lobed, the 
fifth lobe superior. Petals as many as the divisions of the calyx, often five, 
sometimes wanting, perigynous, generally regular ; estivation quincuncial. 
Stamens inserted with the petals, definite or indefinite ; filaments incurved 
in estivation ; anthers bilocular, dehiscing longitudinally. Ovaries superior, 
either solitary or several, unilocular, sometimes uniting so as to form a 
many-celled pistil; ovules one, two, or more, anatropal, suspended, rarely 
erect; styles lateral; stigmas usually simple. Fruit either achenia or 
drupes, or follicles or pomes. Seeds erect or inverted, usually exalbuminous ; 
embryo straight, with the radicle next the hilum, and leafy or fleshy 
cotyledons... Herbaceous plants, or shrubs, or trees, with simple or 
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compound, alternate, stipulate leaves, and the flowers sometimes unisexual. 
They are found chiefly in the cold and temperate climates of the northern 
hemisphere. Some are found on high mountains within the tropics, and a 

-few occur in warm regions. | 
Sub-order 1. Pomew. Calyx campanulate or urceolate, more or less 

globose in fruit, when it becomes extremely thick and juicy, including and 
cohering with the ovaries. Ovaries two to five, or sometimes solitary, 
mostly coherent with each other, with two collateral ascending ovules ; 
styles terminal, sometimes coherent ; stigma simple or emarginate. Fruita 

- pome one- to five-celled; the cells sometimes spuriously divided by the 
inflexion of the dorsal suture. Seeds one to two in each carpel (many in 
Cydonia). Trees or shrubs (confined to temperate climates), with simple 
or sometimes pinnate leaves, which, except in Cotoneaster, do not contain 
hydrocyanic acid. Fruit usually eatable. Examples: *Pyrus, Cydonia, 
*Amelanchier, *Crateegus, *Photinia, *Peraphyllum, &e. This sub-order 
includes some of our most important fruit, as the apple, the pear, &. 
All the cultivated varieties of apple are derived from Pyrus malus, 

‘those of the pear from P. communis. The principal North American 
species is P. coronaria, the wild crab apple, a small tree with very fragrant 
flowers. The different thorns mostly belong to Crategus, of which North 
America has seventeen species. The Service or June berry, Amelanchier 
canadensis, blooms early in spring before the leaves put out, and at a 
distance looks like a mass of snow. Cydonia vulgaris, the Quince, was 

originally a native of Crete. 
Sub-order 2. Rosacew proper. Tribe 1. Rosca. Calyx urceolate; the 

tube contracted at the mouth, at length fleshy or baccate, including the 
numerous distinct ovaries: the segments somewhat spirally imbricated 
in estivation. Carpels (achzenia) one-seeded and indehiscent, crustaceous, 
hairy, with two suspended ovules, one above the other, inserted on the 
whole inner surface of the thickened torus or disk which lines the tube of 
the calyx; styles terminal or nearly so, somewhat exserted, distinct, or 
connate above, rather persistent. Shrubby and prickly plants, with pinnate 
leaves, rarely reduced to a single leaflet, and mostly adnate stipules. 

' Examples: *Rosa, Hultemia, Lowea. The principal genus in this sub-order 
is Rosa, which includes the various species of Rose. Of the genus there 
are eleven species and upwards, native to North America. The varieties 
of Scotch roses are derived from R. spinosissima; those of the dog-rose 
from R. canina, The cabbage rose, R. centifolia, with its varieties, R. 
damascena, the Damask rose, R. moschata, the musk-rose, &c., are used in 

the preparation of Rose water and Otto of Roses. It is said that 100,000 
roses, the produce of 10,000 bushels of Rosa damascena, yield but 186 
grains of the attar or otto. 

Tribe 2. Neureadew. Calyx united to the carpels, the tube short, the 
limb divided into five lobes. Petals five. Stamens twice this number. 
Ten carpels coherent with the calyx, each containing suspended, an ovule ; 
surrounded by five to ten styles; separating at maturity by their anterior 
face, which opens by the corresponding suture, remaining attached by the 
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back to the tube of the calyx. The species are all from temperate North 
and South Africa, herbaceous, with leaves once or twice pinnatifid. 

Examples: Neurada, Grielum. 
Tribe 3. Dryadew. Divisions of the calyx five, rarely four or more, the 

estivation usually valvate, often doubled by an exterior calicle produced by 
the coherence of the calycinal stipules. Petals of the same number with 
the divisions of the calyx, sometimes 0. Stamens definite or indefinite. 

Carpels often numerous, sometimes reduced in number, borne on a central, 
more or less projecting, receptacle ; free, with a terminal style, or more 
frequently lateral, each containing one or two ovules, upright or suspended, 
and subsequently a like number - dry or fleshy pana Trees or shrubs, 
with leaves compound, digitate or pinnate, rarely simple. Inhabitants of 
temperate regions for the most part; some found at great elevations. 

Sub-tribe 1. Dalibardew. No calicle. Stamens indefinite. Carpels 
numerous, with the styles terminal. Jadicle superior. Examples: *Dali- 
barda, *Rubus.. The latter genus includes the various species of 
Raspberry and Blackberry, of which there are twenty-three North American 
species. © 

Sub-tribe 2. Fragariew. Calyx calicled, with valvate sestivation. 
Stamens indefinite. Carpels numerous, with the styles lateral. Radicle 
superior. Examples: *Fragaria, *Potentilla. The former genus includes 
the Strawberries, of which two species are indigenous to the United States. 
One of these is I. vesca, the cultivated species, introduced into gardens, 
from Europe, nevertheless wild in the Northern States. The other is F. 
virginiana, the common wild strawberry. The two are readily distinguished 
by the fruit. The latter has the achzenia (“ seeds”) completely embedded in 
the deeply-pitted pulp ; in the former they stand out. 

Sub-tribe 3. Chamerhodee. Calyx, with or without calicle, zstivation 
valvate. Stamens five to ten. Number of carpels the same, or a little 
greater, the styles nearly or quite lateral. Radicle auuerion Examples : 
_*Horkelia, *Sibbaldia, *Chameerhodos. 

Sub-tribe 4. ee. Calyx with valvate or lwieata eestivation, 
with or without calicle, hardening and closing above the ripe ape: 
Corolla mostly none. Stamens one to fifteen. Canpels two, rarely more. 
Styles terminal or lateral. Radicle superior. Examples: *Agrimonia, 
_*Sanguisorbia. 

Sub-tribe 5. Cercocarpew. Calyx without a calicle, sestivation imbricated. 
-- Petals five or 0. Stamens numerous. Carpel single, with the style 

terminal. Radicle inferior. Examples: *Cercocarpus, *Purshia. 
Sub-tribe 6. Hudryadew. Calyx with valvate estivation, with or without 

calicle. Stamens numerous. Carpels numerous, with the styles terminal. 
Radicle inferior. Examples: *Geum, *Dryas, *Waldsteinia. 

Tribe 4. Spirwacee. Limb of the calyx with five divisions, more or less 
deep, estivation imbricate, more rarely valvate. Petals of the same 
number. Stamens indefinite. Carpels five, more rarely reduced to two, 

and even one, free, verticillate, styles usually terminal, containing one, two, 
. or more ovules, suspended or ascending, becoming of the same number of 
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follicles. Trees or shrubs, more rarely herbs, with simple or compound 
leaves ; the flowers white, yellow, or red, solitary or grouped in definite or 
indefinite inflorescence. They contain astringent principles, together with 
resin and volatile oil. 

Sub-tribe 1. Spirew. Seeds not winged. Inhabitants of the northern 
hemisphere, north of the tropic of Cancer. Examples: *Spirea, *Gillenia, 

*Nuttalia. | 
Sub-tribe 2. Quiltajee. Seeds winged. Inhabitants of tropical and 

South America. Example: Lindleya. , 
Sub-order 3. Amygdalew. Calyx five-partite, with imbricate estivation. 

Petals five. Stamens numerous or indefinite. Carpel single, with style 
entirely or nearly terminal, containing two suspended collateral ovules, 
becoming one drupe. Seed with a membranaceous integument. ‘Trees 
and shrubs, with the branches sometimes spined; leaves simple, often 
bi-glandular ; flowers white or rose colored, disposed in racemes, corymbs, or 
panicles, often developed before the leaves. Most of the species natives of 
the north temperate zone, some inhabit Asia or tropical America, none 
found in the southern hemisphere beyond the tropics. Many of the species 
generaily distributed by cultivation. The bark yields gum; the leaves, 
bark, and the kernels of many species contain hydrocyanic acid. Examples: 
Pygeum, Amygdalus, Persica,*Prunus. Amygdalus communis, the Almond 
tree, grows native in Barbary and Eastern Asia. Of two principal varieties, 
one (dulcis) furnishes the Sweet and the other (amara) the Bitter almond. 
Sweet Almonds come from Valencia and Malaga, Bitter from Mogadore. 
The Peach (Persica vulgaris), a native of Persia, has fruit of two kinds, 
Freestone and Clingstone ; in the latter the pulp is adherent to the stone when 
ripe. The Apricot, Armeriaca vulgaris, is also Asiatic. Prunus domestica 
furnishes the different varieties of plum, one of which, when dried, occurs in 
commerce as prunes. Several species of plum are indigenous to the 
United States. The leaves of P. spinosa, the Sloe, are used to adulterate 
tea. Cherries are the fruit of Prunus (Cerasus) avium. The poisonous 
laurel of Europe is P. (Cerasus) laurocerasus. 

Sub-order 4. Chrysobalanew. Calyx free from the ovary, or cohering 
on one side with its base. Petals and the (somewhat definite or indefinite) 
stamens more or less irregular in size and position. Ovary solitary, with 
two collateral, erect ovules, the style arising from its base. Fruit a drupe. 
Seed with a membranous integument. Trees or shrubs with simple, 

glandless, entire leaves; flowers more or less irregular in racemes or 

corymbs. Mostly natives of tropical America and Africa, rare in Asia. 

Example: *Chrysobalanus. The fruit of ©. icaco is the Cocoa plum of 

Florida and the West Indies. 
The entire order embraces about 82 genera and 1000 species, of which 

30 genera and about 200 species are North American. 

Potentilla anserina, Silver Weed, Europe and N. America (pl. 70, jig. 4); 

a, the plant; 6, the flower; c, calyx with the sexual apparatus , d, calyx 

from beneath ; e, anther. 

Rosa moschata, Musk Rose, North Africa and South Asia (pl. 70, jig. 3). 
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Mespilus germanica, Medlar (pl. 70, fig. 2); @, a flowering branch ; 0, 
fruit ; ¢, seed. 

Amygdalus communis (var. dulcis), Sweet Almond (pl. 70, jig. 5); A, 
branch with flowers; B, ditto with fruit; a, flower; 6, calyx; ¢, petal; d, 
pistil; ¢, fruit with the hull in vertical section; 7, nut; g, A, seed or kernel ; 
z, vertical section; %, 2, bases of leaves. 

Orper 153. Moriweacea, the Moringa Family. Calyx five-partite ; 
eestivation slightly imbricated. Petals five, rather unequal, upper one 
ascending. Stamens eight or ten, perigynous; filaments slightly petaloid, 
callous, and hairy at the base; anthers simple, one-celled, with a thick 
convex connective. Disk lining the tube of the calyx. Ovary superior, 
stipitate, one-celled ; ovules anatropal, attached to parietal placentas ; style 
filiform ; stigma simple. Fruit a pod-like capsule, one-celled, three-valved, 
opening by loculicidal dehiscence. Seeds numerous, half buried in the 
spongy substance of the valves, sometimes winged, exalbuminous ; embryo 
with a superior, straight, small radicle, and fleshy cotyledons. Trees with 
bi- or tri-pinnate, stipulate leaves, natives of the East Indies and Arabia. 
Some of them are pungent and aromatic. The seeds of Moringa pterygo- 
sperma, Horse-radish tree, are winged, and are called Ben-nuts. From 
them is procured a fluid oil, used by watch-makers, and called Oil of 
Ben. The root is pungent and stimulant, and resembles Horse-radish 
in its taste. Lindley mentions one genus and four species. Example: 
Moringa. 

Orver 154. Lrecuminosa, the Pea Family. Calyx five-partite, toothed, 
or cleft, with the odd segment anterior; segments often unequal and 
variously combined. Petals five, or by abortion four, three, two, one, or 0, 

inserted into the base of the calyx, sometimes equal, but usually unequal, 
often papilionaceous, with the odd petal superior. Stamens definite or 
indefinite, usually perigynous, distinct or monadelphous or diadelphous or 
rarely triadelphous; anthers bilocular, versatile. Ovary superior, one- 
celled, consisting usually of a solitary carpel, sometimes of two to five; 
ovules one or many; style simple, proceeding from the upper or ventral 
suture; stigma simple. Fruit a legume, or a drupe. Seeds solitary or 
several, sometimes arillate, often curved; embryo usually exalbuminous, 
straight, or with the radicle bent upon the edges of the cotyledons, which 
are either epigeal or hypogeal in germination, and leafy (Phyllolobee) or 
fleshy (Sarcolobee). Herbaceous plants, shrubs, or trees, with alternate, 
usually compound leaves, having two stipules at the base of the petiole, and 
two at the base of each leaflet in the pinnate leaves. Pedicels usually 
articulated. The flowers are frequently papilionaceous, and the fruit is 
commonly leguminous, and by the presence of one or other of these 
characters the order may be recognised. The order now embraces 467 
genera, and 6500 species, of which North America has about seventy 

genera, and 450 species. 
Sub-order 1. Papilionaceew. Sepals imbricated (or sometimes slightly 

valvate) in estivation. Corolla papilionaceous or more or less irregular, 
rarely wanting. Stamens ten, or occasionally fewer, inserted with the 
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petals into the bottom of the calyx,.or perigynous. Radicle bent back upon 
the edge of the cotyledons, or straight. Leaves simple or simply compound 
(in Cassieze sometimes bipinnate). Flowers usually perfect. 

Tribe 1. Podalyriee. Ten free stamens. Legume bivalve, very rarely 
indehiscent, and then shorter than the calyx. “Obtyledent foliaceous in 
germination, the radicle curved on their commissure. Leaves one- to 
three-foliated, very rarely imparipinnate. 1. Podalyriew. Examples : 
eee *Scolobus, *Baptisia. 2. Pltenew. a Burtonia. 
Sipeericnied Example: Mirbelia. , 

” Thibe 2. Lotew. ‘Ten stamens monadelphous or diadelphous. Legume 
bivalve, continuous (without articulations). Cotyledons foliaceous in 
germination, radicle curved. Leaves one-, to three-, or many-foliated, often: 
paripinnate. 1. Genestee. Examples: Genista, *Lupinus. 2. Zrifoliew. 
Examples: *Trifolium, *Melilotus, Medicago. 3. Galegew. Examples:’ 
* Amorpha, *Glycyrrhiza, *Psoralea, *Indigofera, *Robinia. 4. Astragalee. 
Examples: *Astragalus, *Phaca. ny | 
Tribe 3. Vicrew. Ten diadelphous stamens. Legume bivalve, continuous. 

Cotyledons thick, remaining underground in germination, radicle inflexed. 
Leaves often Spans with the Female prolonged into a bristle or tendril. 
Examples: *Vicia, *Lathyrus, Cicer. 

Tribe 4. Hedysaree. Ten stamens mon- or di- adelphous. Legume 
lomentaceous. Cotyledons foliaceous, radicle curved. Leaves one- to 
three-foliated, or imparipinnate, often stipellate. 1. Coronidlew. Example: 
Coronilla. 2. Hedysarew. Examples: *Hedysarum, Arachis. 3. Alhagew. 
Example: Nissolia. 

Tribe 5. Phaseolee. Ten monadelphous stamens. Legume bivalve, 
continuous, or interrupted by successive constrictions without articulation. 
Cotyledons thick, hypogean or epigean, radicle curved. Leaves of three 
leaflets, rarely of many pairs, often stipellate. 1. Clitoriee. Example; 
*Clitoria. 2. Kennedyew. Example: Physolobium. 3. Glycinew. Example: 
*Galactia, Glycine. 4. Dioclew. Example: Bionia. 5. Erythrinea, 
Examples: Mucunna, *Erythrina. 6. Wiastarveew. Examples: *Wistaria, 
*Apios. 7. Huphaseolew. Examples: *Phaseolus, *Dolichos, *Vigna. 8. 
Cajanew. Example: Fagelia. 9. Rhynchosiee. Examples: *Rhynchosia, 
*Pitchera. 10. Abrineas Example: Abrus. 

Tribe 6. Dalberqiee. Ten stamens, mon- or di- adelphous. Legume 
indehiscent, often interrupted by eneen tae Cotyledons thick, fleshy ; 
radicle curved, more rarely straight. Leaves pinnate, leaflets often alternate, 
more rarely reduced to one. Example: Cyclolobium. 

Tribe "7. Sophoree. Ten, more rarely nine to eight free stamens. 
Legume indehiscent or bivalve. Cotyledons foliaceous or a little thick; 

radicle recurved or straight. Leaves imparipinnate or simple. Examples: 
*Sophora, *Cercis, *Cladrastis. 
Many plants of the sub-order Papilionacez, have beautiful showy flowers, 

as Erythrina, Lathyrus, &c. Trifolium pratense, the common red clover, 
and all the clovers, peas, beans, vetches, &c., belong here. Liquorice is 
furnished by Glycyrrhiza glabra, a native of southern Europe. Species of 
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Astragalus yield gum tragacanth. This is especially obtained from A. 
verus, a native of Persia and Asia Minor. Myroxylon peruiferum furnishes 
Balsam,of Peru; M. toluiferum, Balsam of Tolu. African Kino is produced 
from Pterocarpus erinaceus. Cowitch consists of the hairs of Mucuna 
pruriens. Species of Indigofera, as I. tinctoria and ccerulea, yield indigo. 
Red sandalwood is obtained from Pterocarpus santalinus. Tonga beans are 
derived from Dipterix odorata. The peculiar flavor of Sapsago cheese is 
owing to the flowers and seeds of a species of Melilotus. Arachis hypogeea 
produces its legumes under ground, which are known as ground nuts. 
Erythrina monosperma yields gumlac. The wood of Robinia pseudo-acacia, 
or the Locust tree of the United States, is in much request for fence posts, 
&e., on account of its great durability. 

Sub-order 2. Casalpinice. Flowers irregular, but not papilionaceous, 
petals spreading, imbricated in eestivation, upper one interior. Seeds 
without albumen, embryo often straight. Stems arborescent or shrubby, 
sometimes climbing. Leaves simple, or more frequently compound, and 
often bipinnate. 

Tribe 1. Leptolobrew. Calyx usually campanulate, five-fid. Petals five, 
somewhat unequal. Ten fertile stamens, somewhat unequal, declined or 
divergent. Support of the ovary free. Leaves pari- or impari- pinnate 
(not bipinnate); leaflets tending to alternation. Example: Heematoxylon. 

Tribe 2. Hucesalpiniee. Calyx five-fid, or more frequently five-partite. 
Petals five, somewhat unequal. Ten fertile stamens, somewhat declined. 
Support of the ovary free. Leaves bipinnate. Examples: *Cesalpinia, 
*Guilandina, *Gleditschia, “Gymnocladus. 

Tribe 3. Cassie. Calyx five-partite. Petals five. Stamens ten or less, 
scarcely perigynous, some of them often deformed or wanting. Anthers 
large, oblong or quadrangular, opening by a pore at the apex, more rarely 
by a pore at the base. Support of the ovary free. Leaves paripinnate, 
more rarely with somewhat alternating leaflets, with a terminal one. 
Examples : *Cassia, Senna. 

Tribe 4. Swartziew. Calyx with valvate dehiscence, sometimes bursting 
irregularly, sometimes divided to the base in four to five nearly equal 
segments. Petals five or less; sometimes reduced to one, or entirely 
absent. Stamens indefinite, more or less numerous, slightly or considerably 
unequal, inserted with the petals on the receptacle, or else distinctly (but 
rarely) on the calyx. Leaves imparipinnate; leaflets numerous or solitary. 
Bractlets mostly wanting. Example: Swartzia. 

Tribe 5. Ambherstvew. Calyx tubular inferiorly and persistent; divisions 
four to five, concave, imbricated, reflexed or caducous. Petals five or less, 
reduced sometimes to one. Stamens ten or more, or less, all, or sometimes 
‘one only, very long and folded in the bud. Support of the ovary most 
generally united on one side with the tube of the calyx. Leaves pari- 
rarely impari-pinnate. Example: Tamarindus. 

Tribe 6. LBauhiniew. Calyx tubular inferiorly, persistent, the divisions 
sometimes short and dentiform, sometimes elongated and valvate. Petals 
five. Stamens ten or less. Support of the ovary free or united. Leaves 
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compound, of a single pair of leaflets, which are distinct, or else united 
by their borders, more rarely reduced to a single leaflet. Example: © 
Bauhinia. e 

Tribe 7. Cynometree. Calyx four- to five-partite, the divisions imbricated, 
reflexed, or flowering. Petals four to five, nearly equal, more rarely 0 
Support of the ovary free, extremely short. Ovule single or double. 
Leaves compound, of one or more pairs of leaflets often tending to alter- 
nation, with or without a terminal leaflet. Example: Copaifera. 

Tribe 8. Dimorphandree. Calyx campanulate, regular, five- ae 
Five petals almost equal. Stamens five, fertile, nearly equal, alternating 
with an equal number of sterile ones. Leaves singly or doubly pinnate. 
Example: Mora. “o 

Some species of Ceesalpinieze have medicinal properties, as the Cassias, 
from which senna is derived. Tamarindus indicus, or the Tamarind tree, 
has a fruit with a laxative pulp. Ceratonia iii is the carob tree or 
Locust tree, the fruit of which is supposed to have supplied St. John in the 
wilderness. The Brazil wood of commerce is derived from Czesalpinia 
braziliensis. Hematoxylon campeachianum furnishes logwood. Balsam 
of Copaiva is derived from various species of Copaifera. The seeds of 
Gymnocladus canadensis or coffee tree of the Western States, are some- 
times roasted and used as a substitute for coffee. Gleditschia triacanthos is 

the Honey locust of the Middle and Southern States, conspicuous for its — 
numerous sharp spines. 
Sub-order 3. Mimosee. Sepals and petals valvate in eestivation, regular ; 

the latter hypogynous, distinct, or more or less united. Stamens as many 
as the petals, or very numerous (five to two hundred), hypogynous or inserted 
into the base of the corolla. Embryo straight. Leaves paripinnate or 
bipinnate. Flowers most frequently polygamous. 

Tribe 1. Parkiew. AXstivation of the calyx and corolla imbricated. 
Examples: Erythrophloeum, Parkia. 

Tribe 2. Acacvew. Aistivation of calyx and corolla valvate. Examples: 
*Algarobia, *Mimosa, *Acacia. Species of Acacia furnish various gums, 
as Gum arabic, Gum senegal, Barbary gum, &c. The pinnate leaves of 
Mimosa sensitiva and pudica display a peculiar irritability when touched, 
and are hence called sensitive plants. 

Glycyrrhiza glabra, Liquorice wood (Southern Europe) ( pl. 70, jig.14); a-g. 
Phaseolus vulgaris (Europe) (pl. 70, fig. 11). 
Indigofera anil, Indigo (East Indies) (pl. 70, fig. 18); a, fruit and flower, 

bearing branch; 0, a flower of the natural size; c, anthers; d—e, legumes; 
J, seed. 

Genista tinctoria (Europe) (pl. 70, jig. 12); f, the stigma. The remaining 

figures are easily recognisable. 
Coronilla varia (Europe) (pl. 70, fig. 10); a, flowering branch; 6, calyx; 

c, vexillum ; d, ala; ¢, carina; 7, stamens; g, stigma; A, legume; 2, ditto 

opened; k-1, seed. 
Acacia vera, Gum arabic tree (Northern Africa) (pl. 70, jig. 6); the 

different figures will readily be understood. 
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Cassia lanceolata, Senna (Upper Egypt and Nubia) (pl. 70, jig. 7); 
flowering branch, half opened legume and seed. 

Tamarindus indica, Tamarind tree (South Asia and Central Africa) ( pl. 
70, jig. 8); a, flowering branch; 6, sexual apparatus; c, calyx and ovary 
in cross-section ; d, legume, partly in section ; e¢, seed. 

Heematoxylon campeachianum, Logwood (central America) (pl. 70, 
Jig. 9); a, flowering branch ; 6, cross-section of the young wood; ¢, flower ; 
d, do. from beneath ; e, portion of a flower with pistil, two stamens, a petal, 
and a sepal ; 7, sexual apparatus of natural size ; gz, buds; 4, a legume. 

Orper 155. Connaracea, the Connarus Family. Flowers bisexual, 
rarely unisexual. Calyx five-partite, regular, persistent ; sestivation imbricate 
or valvate. Petals five, inserted at the base of the calyx. Stamens twice 
as many as the petals, inserted with them, and doubtfully hypogynous; 
filaments united at the base. Ovary consisting of one or more separate 
carpels, each having a terminal style, and a dilated stigma; ovules in pairs, 
collateral, ascending, orthotropal. Fruit follicular, dehiscing along the 
ventral suture. Seeds solitary or in pairs, erect, with or without albumen, 
sometimes arillate ; embryo with a superior radicle, remote from the hilum, 
and cotyledons, which are either fleshy or leafy. Trees or shrubs, with 
compound, alternate, exstipulate leaves, which are not dotted. They are 
tropical plants, some of which have febrifuge properties. Omphalobium 
lamberti is said to furnish Zebrawood. This order, as well as the orders 
Anacardiacez and Amyridaces, are by many considered truly hypogynous, 
and as belonging to Thalamifloree. Lindley notices five genera, and forty- 
one species. Examples: Connarus, Omphalobium, Cnestis. 

Orper 156. Amyripacea&, the Amyris Family. Flowers usually bisexual, 
sometimes unisexual by abortion. Calyx persistent, regular or nearly so, 
with two to five divisions. Petals three to five, inserted at the base of the 
calyx; eestivation valvate or imbricated. Stamens twice or four times as 
many as the petals, perigynous. Disk covering the base of the calyx, often 
in a ring-like manner. Ovary superior, sessile, one- to five-celled; ovules 
in pairs, anatropal, pendulous or suspended; style one or none; stigma 
simple or lobed, sometimes capitate. Fruit dry, one- to five-celled, inde- 
hiscent, or its epicarp splitting into valves. Seeds solitary, exalbuminous, 
with a superior radicle next the hilum, and cotyledons, which are fleshy or 
wrinkled. Trees or shrubs, abounding in resin, with opposite or alternate 
compound leaves, which are frequently stipulate and dotted. They are 
natives of tropical regions. There are two sub-orders : 

Sub-order 1. Amyridew, with an unilocular ovary. 
Sub-order 2. Burseree, with a two- to five-celled ovary. Some look 

upon the stamens of Amyrideze as truly hypogynous, and consider the order 
as allied to Aurantiacee. 

Lindley gives twenty-two genera, and forty-five species. Examples: 
*Amyris, Boswellia, Bursera, Balsamodendron. Amyris floridana is the 

sole North American representative. 
Various balsamic and resinous substances are obtained from plants of this 

order. One of these is gum elemi. Olibanum, or the true Frankincense, is 
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a product of Boswellia serrata, a large Indian tree. Balsamodendron myrrha, 
a native of Abyssinia, supplies myrrh; other species yield Bdellium, and 
B. gileadense, Balm of Gilead. 

Orper 157. Anacarptace&, the Cashew-nut Family. Flowers usually 
unisexual. Calyx usually small and persistent, with five, or sometimes 
three, four, or seven divisions. Petals equal in number to the calycine 
divisions, perigynous, sometimes 0; imbricated in estivation. Stamens 
either equal to the petals in number, and alternate with them, or twice as 
many or more; filaments distinct or cohering at the base, usually perigynous. 
Disk fleshy, annular, or cup-shaped, sometimes inconspicuous. Ovary 
single, rarely five or six, free or adhering to the calyx, one-celled; ovule 
solitary, attached by a funiculus to the bottom, or along the side of the cell; 
styles one to three, occasionally four; stigmas one to three or four. Fruit 
usually drupaceous and indehiscent. Seed ascending or frequently 
pendulous, from the adherence of the funiculus to the angle of the cell, 
exalbuminous; radicle inferior or superior, sometimes curved suddenly 
back ; cotyledons thick, fleshy, or leafy. Trees or shrubs, with a resinous, 
often caustic juice, and alternate leaves without dots. The order is a sub- 
division of the Terebinthacex of Jussieu. The plants inhabit chiefly the 
tropical parts of America, Africa, and India; some, however, are found in 
Europe. There are forty-one known genera and ninety-five species. 
Examples: Anacardium, Rhus, Mangifera, Spondias. 
Many species possess a caustic and poisonous juice. Some furnish edible 

fruit. The Cashew-nut is obtained from Anacardium occidentale. The 
Pistacia-nut is the fruit of Pistacia vera, cultivated in the south of Europe. 
P. terebinthus supplies Chian turpentine, and P. lentiscus, the substance 
called mastic. Some species of Rhus, found in the United States, as R. 
toxicodendron, poison oak and poison vine, and R. venenata, known as 
poison or swamp sumach, are much to be dreaded by persons of particular 
constitutions, simple contact in many cases producing severe inflammation 
of the skin. Some (not very well authenticated) instances are on record, 
where simple proximity, with the wind blowing through the plant on an 
individual, has caused the characteristic affection of the skin. Some 
persons are able to handle these poisonous species of Rhus with impunity. 
R. aromatica has highly fragrant leaves. R. typhina, copallina, and glabra, 
are harmless North American species, known as sumachs, whose leaves and 
young shoots, with those of R. coriaria, a European species, furnish the 
tanner’s sumach. Some species of the order supply varnishes. Japan 
Lacquer is the juice of Stagmaria vernicifiua; Sylhet varnish, that of 
Semecarpus anacardium. 

Rhus cotinus, the Smoke tree, Southern Europe (pl. 71, jig. 2); @ a 
flowering branch; 6, a flower magnified ; c, ditto without the petals; d, an 
anther; ¢, 7, fruit. 

Anacardium occidentale, Cashew-nut, West Indies (pl. 71, fig. 1); a, 

branch with flowers and fruit; 4, flower; c, calyx; d, staminal tube; e, 

ditto laid open; f, pistil; g, cross-section of the nut. 
Pistacia terebinthus, Turpentine tree, Mediterranean coast (pl. 71, jig. 3) ; 
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a, flowering branch ; }, male flower; ¢, anther; d, female flowers ; ¢, pistil ; 
J, fruit; g, section of ditto. 

Orper 158. Raamnacea#, the Buckthorn Family. Calyx four- or five- 
cleft, valvate in estivation. Petals distinct, hooded, or convolute, inserted 
into the throat of the calyx, sometimes 0. Stamens definite, opposite the 
petals. Disk large, fleshy, flat, or urceolate. Ovary superior or half 
superior, two-, three-, or four-celled; ovules solitary, erect, anatropal. 
Fruit fleshy and indehiscent, or dry and separating into three parts. Seeds 
erect ; albumen fleshy, rarely 0; embryo about as long as the seed, with a 
short inferior radicle, and large flat cotyledons. Trees or shrubs, ‘often 
spiny, with simple, alternate, rarely opposite leaves, and minute stipules. 
They are generally distributed over the globe, and are found both in 
temperate and tropical regions. There are 43 genera and 250 species 
enumerated. Of these four genera and thirty-four species are cited as 
North American by Torrey and Gray. 

Tribe 1. Paliwree. Shrubs of the Old World with alternate leaves. 
Fruit semi-adherent, dry, crowned by a_ transversely ana wing. 
Example: Ventilago. ) 

Tribe 2. Frangulee: Trees or shrubs spread over the temperate zones ; 
with alternate leaves. Fruit without wings, free or semi-adherent, fleshy 
or capsular, with the shell indehiscent or opening by an internal fissure. 
Examples: *Berchemia, *Sageretia, *Rhamnus, *Ceanothus. 

Tribe 3. Pomaderrew. Unarmed Australian shrubs with alternate leaves. 
Fruit wingless, capsular, the shell opening by an introrse perforation, covered 
by a membrane. Example: Trymalium. 

Tribe 4. Colletiew. Shrubs of temperate South America, the branches 
terminated by a spine, leaves decussate, sometimes almost none. Fruit 
wingless, free. Example: Colletia. 

Tribe 5. Phylicee. Shrubs of the Cape and of extra-tropical Australia ; 
unarmed, leaves alternate. Fruit wingless, adherent, and crowned by the 
calyx, capsular. Example: Spyridium. 

Tribe 6. Gouaniew. Lianas or herbs of the tropics, or of South Africa ; 
unarmed. Fruit adherent, separating by shells usually winged longi- 
tudinally on the back, opening by an internal fissure. Example: 
Helinus. 
Rhamnus catharticus or the Buckthorn, naturalized in the United States, 

is sometimes used medicinally. The greenish juice, when mixed with lime 
and evaporated to dryness, forms the color called sap green. French berries 
used in dyeing yellow are obtained from R. infectorius. Various species are 
native in North America. Jujube is the fruit of Zizyphus jujuba. The 
Lotus of the ancients is a second species, Z. lotus. The leaves of Ceanothus 
americanus were used in the revolutionary war as a substitute for tea. 
Rhamnus catharticus, Buckthorn (Europe) (pl. 71, jig. 7); a, a flowering 

branch ; 6, a male; c, a female flower; d, a fruit; ¢, ditto with part of the 
flesh removed ; 7, the seed; g, do. in cross-section. 

Orper 159. SrapnyLesces, the Bladder-nut Family. Sepals five, united 
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at the base, colored, imbricated in estivation. Petals five, alternate with an 
imbricated sestivation. Stamens five, alternate with the petals. Disk large 
and urceolate. Ovary two- to three-celled, superior; ovules. usually 
ascending ; styles two to three, cohering at the base. Fruit membranous 
or fleshy, indehiscent, or opening internally, often partly abortive. Seeds 
anatropal, roundish, truncated at the hilum, with a bony testa; albumen 

generally 0; embryo straight, with thick cotyledons and a small inferior 
radicle. Shrubs, with opposite, pinnate leaves, having stipules and stipels. 
The plants are irregularly scattered over the globe, and are found in 
Europe, America, and Asia. Some of them appear to be subacrid, while 
others are bitter and astringent. The species of Staphylea receive the 
name of Bladder-nut, on account of their inflated bladder-like pericarp. 
They are cultivated as handsome shrubs. Three known genera are 
enumerated, and fourteen species. Example: *Staphylea. Staphylea 
trifolia, or Bladder-nut, represents this order in America. | 

Orver 160. CreLastracex, the Spindle-tree Family. Sepals four to five, 
imbricated in zestivation. Petals four to five, with a broad base, and an 
imbricated estivation, rarely wanting. Stamens alternate with the petals ; 
anthers erect. Disk large, flat, and expanded, surrounding the ovary, to 
which it adheres. Ovary superior, two- to five-celled ; ovules ascending, 

one or numerous, attached to the axis by a short funiculus. Fruit either a 
two- to five-celled capsule, with loculicidal dehiscence, or drupaceous. 
Seeds one or many in each cell, anatropal, usually ascending, and sometimes 
arillate; albumen fleshy; embryo straight, with flat cotyledons and a short 
radicle. Small trees or shrubs, with simple, alternate, rarely opposite leaves, 
and small deciduous stipules. They inhabit the warm parts of Europe, 
North America, and Asia, and many are found at the Cape of Good Hope. 
The order contains twenty-four known genera, and 260 species. It has 
been divided into two tribes: 1. Euonymez, with capsular fruit. 2. 
Eleodendrese, with drupaceous fruit. Examples: *Celastrus, *Euonymus, 
*Oreophila, Eleeodendron. Some authors include the last order with 
Celastracese, as a sub-order. In North America there are three genera 
(Euonymus, Celastrus, and Oreophila), with five species. Euonymus 
americanus is called burning bush, from the bright scarlet arillodes- and 

crimson capsules. 
Euonymus europzeus, Spindle tree (Europe) (pl. 71, fig. 5); a, flowering 

branch; 4, flower; ¢, fruit; d, seed; ¢, vertical section of do. 
Orver 161. Srackuorstacu.2, the Stackhousia Family. Calyx five-cleft, 

equal, with an inflated tube. Petals five, equal, inserted at the top of the 
tube of the calyx, claws of the petals united, limb narrow and stellate. 
Stamens five, unequal, attached to the tubes of the calyx. Ovary superior, 

three- to five-celled, cells partially distinct; ovules solitary, erect; styles 
three to five, sometimes united at the base; stigmas simple. Fruit consisting 
of three to five indehiscent pieces, which are sometimes winged, and are 
attached to a central persistent column. Seeds anatropal; embryo long, 
erect, in the axis of fleshy albumen. Shrubs with simple, entire, alternate, 
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stipulate leaves, found in New Holland, and not possessing any marked 
properties. Lindley notices two genera and ten species. Example: 
Stackhousia. 

Sub-class 4. Thalaméflore. 

Calyx and corolla present; petals distinct, inserted into the thalamus or 
receptacle; stamens hypogynous. This includes the hypogynous polypeta- 
lous orders of Jussieu, and a diclinous order (Menispermaceze). Sometimes 
the petals are abortive, and it is then difficult to determine whether the 
plant belongs to this sub-class, or to Monochlamydee. 

Orper 162. Cortartace®, the Coriaria Family. Flowers unisexual. 
Calyx campanulate, five-parted ; sestivation imbricate. Petals alternate 
with the calycine segments, very small, fleshy, with a keel on the internal 
surface. Stamens ten; filaments filiform, distinct ; anthers dithecal, oblong. 
Ovary composed usually of five carpels, attached to a thickened receptacle 
or gynobase, five-celled; ovules solitary, pendulous ; style 0; stigmas five, 
long and glandular. Fruit, consisting of five monospermous, indehiscent, 
crustaceous carpels, inclosed by the enlarged petals. Seeds pendulous, 
anatropal, exalbuminous; embryo nearly straight ; cotyledons fleshy ; 
radicle short and blunt. Shrubs with opposite square branches, opposite, 
simple, ribbed leaves, and scaly buds. They are found in small numbers in 
the south of Europe, South America, India, and New Zealand. Some 
of them are poisonous. Eight species of the single genus Coriaria are 
known. 

OrvEer 163. Ocunacrea, the Ochna Family. Sepals five, persistent, 
imbricated in estivation. Petals equal to, or twice as many as the sepals, 
deciduous, spreading, imbricated in estivation. Stamens five, opposite the 
sepals, or ten, or indefinite; filaments persistent, attached to a hypogynous 
disk ; anthers bilocular, innate, opening by pores, or longitudinally. Carpels 
as many as the petals, seated on an enlarged gynobase (thecaphore): ovule 
erect or pendulous, styles united into one. Fruit gynobasic, consisting of 
several succulent, indehiscent, monospermous carpels. Seeds anatropal, 
usually exalbuminous ; embryo straight; radicle short ; cotyledons thick. 
Undershrubs or trees, with alternate, simple, stipulate leaves, and pedicels 
articulated in the middle. They grow in tropical countries, and are 
remarkable for the large succulent prolongation of the receptacle to which 
the carpels are attached. They are generally bitter, and some of them are 
used as tonics. Lindley enumerates six genera, comprehending eighty-two 
species. Examples: Ochna, Gomphia, *Castela. This order is represented 
in North America by a single species, Castela nicholsonii. 

Orver 164. Smrarupaces, the Quassia and Simaruba Family. Flowers © 
usually hermaphrodite. Calyx in four or five divisions; stivation 
imbricated. Petals four or five, spreading or connivent into a kind of tube; 
eestivation twisted. Stamens twice as many as the petals; filaments 
arising from scales. Ovary four- or five-lobed, four- or five-celled, supported 
on a gynophore ; ovules solitary ; style simple; stigma four- or five-lobed. 
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Fruit indehiscent, consisting of four or five drupes, arranged round a 
common receptacle. Seeds anatropal, pendulous; embryo exalbuminous. 
Trees or shrubs, with exstipulate, alternate, usually compound leaves, 
without dots. They are found in the tropical parts of America, Asia, and 
Africa. Lindley gives ten genera and thirty-five species. Examples: 
Simaruba, Quassia, Picreena. All the plants of this order are intensely 
bitter. Quassia of commerce is obtained from Quassia amara, a Surinam 

shrub, and from Picreena excelsa, a native of the West Indies. It is 
sometimes used illegally by brewers as a substitute for hops. | 

Orver 165. Zanruoxytace®, the Zanthoxylon Family. Flowers 
unisexual. Calyx in three, four, or five segments, with imbricated 
eestivation. Petals the same in number, rarely 0, usually larger than the — 
calyx; sestivation imbricated or convolute. Stamens as many, or twice as 
many as the petals, not developed in the female flowers. Ovary consisting 
of as many carpels as there are petals (sometimes fewer), the carpels being 
either completely or partially united; ovules two, rarely four, in each 
carpel; styles more or less combined. Fruit baccate or membranous, 
sometimes of two to five cells, sometimes of several drupes, or two-valved 
capsules, of which the fleshy sarcocarp is partly separable from the 
endocarp. Seeds solitary or in pairs, pendulous; embryo lying within 
fleshy albumen; radicle superior; cotyledons ovate, flat. Trees or shrubs, 
with exstipulate, alternate, or opposite leaves, having pellucid dots. They 
exist chiefly in the tropical parts of America. Lindley enumerates 20 

genera, including 110 species. The North American genera are Zan- 
thoxylum, Ptelea, and Pitavia, with five species. Z. americanus, known as 
prickly ash, or toothache tree, has an aromatic pungency in the leaves, 
bark, and berries. 

Orver 166. Ruracexz, the Rue Family. Calyx having four or five 
segments, with an imbricated estivation. Petals alternate with the 
divisions of the calyx, distinct, or cohering below into a spurious gamope- 
talous corolla, rarely wanting; sestivation either contorted or valvate. 
Stamens equal in number to the petals, or twice or thrice as many (rarely 
fewer by abortion or non-development), usually hypogynous, but in some 

instances perigynous. Between the stamens and ovary there is a more or 
less cup-shaped disk, which is either free or united to the calyx. Ovary 
sessile or supported on a gynophore, its carpels equal to the petals in 
number, or fewer ; ovules two, rarely four or fewer in each carpel; styles 
adherent above ; stigma simple or dilated. Fruit capsular, its parts either 
combined completely or partially ; seeds solitary or in pairs, albuminous or 
exalbuminous ; embryo with a supei por radicle. Trees or shrubs, with 
exstipulate, opposite, or alternate leaves, usually covered with pellucid, 

_resinous dots, and hermaphrodite flowers. The order has been sub-divided 

into two sub-orders : 
Sub-order 1. Rutew, with albuminous seeds, and the fruit, with sarcocarp 

and endocarp combined. 
Sub-order 2. Diosmew, with exalbuminous seeds and a two-valved endo- 

carp, which dehisces at the base, and when the fruit is ripe separates from 
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a two-valved sarcocarp. Rutez are found chiefly in the southern part of 

the temperate zone, as in the south of Europe, while Diosmeze abound at the 

Cape of Good Hope and in New Holland. The recently discovered 

- Rutosma texensis is the sole representative of the Rutez in America. 

Lindley mentions 48 genera and 400 species. Examples: Ruta, Dictamnus, 

Diosma, Barosma, Correa, Boronia, *Rutosma. 
Dictamnus albus (pl. 68, fig. 10); a, 6, a flower branch and leaf; c. 

stamen; d, pistil; e, burst capsule; 7, half of the capsule with the endocary 
separated ; g, endocarp with the seed; /, a seed. 

Orpver 167. ZyGorHyLLaces, the Guaiacum Family. Calyx four- or five- 
parted, with convolute estivation. Petals alternate with the calycine 

segments, with imbricated wstivation. Stamens twice as many as the 
petals; filaments dilated at the base, usually arising from scales. Ovary 
simple, four- or five-celled; divisions occasionally formed by spurious 
dissepiments. Ovules two or more in each cell, usually pendulous ; style 
simple, four- or five-furrowed ; stigma simple, or four- or five-lobed. Fruit 
capsular, or rarely fleshy, with four or five angles or wings, four- or five- 
valved, either opening by loculicidal dehiscence, or indehiscent. Seeds 
few, usually with whitish albumen, sometimes exalbuminous ; embryo green, 
with foliaceous cotyledons, and a superior radicle. Herbs, shrubs, or trees, 
with opposite, stipulate, usually compound leaves, which are not dotted, and 
hermaphrodite flowers. They occur in various parts of the world, chiefly 
in warm extratropical regions, as in the south of Europe, America, Africa, 
and India. The order has been divided into two sections ; 1. Zygophyllee. 
having albuminous seeds. 2. Tribulee, having exalbuminous seeds. 
Lindley mentions seven genera, comprising one hundred species. Examples: 
Zygophyllum, Guaiacum, Tribulus, *Kallstreema. The order is represented 
in North America by Kallstrcema maxima alone. Jussieu includes the last 
four orders as sub-orders, under one general order, Zygophyllacee. The 
wood of Guaiacum officinale, a West Indian tree, is known as lignum vite. 
This species yields a resinous matter, known as Gum guaiac. 

Guaiacum officinale (pl. 68, jig. 9); a, flowering branch ; 6, anthers; c¢. 
pistil; d, an ovule magnified ; e, fruit. 

Orver 168. Brextaces, the Brexia Family. Calyx small, persistent, of 
five coherent sepals, with an imbricated estivation. Petals five, with 

_ twisted estivation. Stamens five, alternate with the petals, arising from a 
narrow cup or disk, which is toothed between each stamen; anthers 
bilocular, erect, opening longitudinally and introrsely. Ovary five-celled ; 
ovules numerous, in two rows; placentas central; style one ; stigma simple. 

_ Fruit drupaceous, five-celled, many-seeded. Seeds having two distinct 
coverings, anatropal; embryo straight; radicle cylindrical; cotyledons 
ovate, obtuse. ‘Trees with coriaceous, alternate leaves, having small 

_deciduous stipules. They exist principally in Madagascar. Lindley 
associates some perigynous genera with Brexia, and places the order near 
Saxifragacee. He enumerates four genera, including six species. 
Example: Brexia. 

Orper 169. Prrrosporaces, the Pittosporum Family. Sepals four or five, 
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deciduous, distinct, or partially united ; eestivation imbricated. Petals four or 
five, sometimes slightly cohering, with imbricated estivation. Stamens five, 
distinct, alternate with the petals. Ovary single, two- to five-celled ; style, 
one ; stigmas two to five, equal in number to the placentas. Fruit capsular 
or berried, with many-seeded cells, which are sometimes incomplete; 
dehiscence loculicidal. Seeds often enveloped in a glutinous or resinous 
pulp, anatropal, with a minute embryo lying in fleshy albumen; radicle 
long; cotyledons very short. ‘Trees or shrubs, with simple, alternate, 
exstipulate leaves and flowers, occasionally polygamous. They are fonnd 
chiefly in Australia. Many of them are resinous, and, in some instances, 
the berries are eaten. Lindley mentions twelve genera, including seventy- 
eight species. Examples: Pittosporum, Billardiera, Sollya. 

Orver 170. Tropzotace”, the Indian Cress Family. Sepals usually 
five, the upper spurred; estivation slightly imbricate. Petals often five, 
hypogynous, more or less unequal, sometimes abortive; eestivation convo- 
lute. Stamens eight or ten, seldom fewer, free, almost perigynous ; anthers 
bilocular, innate. Ovary triquetrous, composed of three to five carpels, 
with a single style, and three to five acute stigmas; ovules solitary, often 
pendulous. Fruit indehiscent, usually composed of three pieces. Seeds 
exalbuminous, with a large embryo, which has thick, often united cotyledons, 
and a radicle next the hilum. Herbaceous trailing or twining plants, 
having a delicate texture, with alternate, exstipulate leaves, and axillary, 
often gay flowers. They are extensively cultivated on account of their 
showy yellow, orange, scarlet, and occasionally blue flowers. They have 
more or less pungency in their fruit, which is used as a cress. The unripe 
fruit of Tropzeolum majus, common Indian cress, has been pickled and used 

as capers. Their roots aresometimes eaten. Lindley includes Limnanthez 
in this order, and enumerates six genera, including forty-four species. 
Example: Tropzolum. 

Orver 171. Oxatipaces, the Wood-Sorrel Family. Sepals five, equal, 
sometimes cohering slightly at the base, persistent, imbricate in eestivation. 
Petals five, equal, unguiculate, hypogynous, with a twisted eestivation. 
Stamens ten, more or less monadelphous, in two rows ; those opposite the 
petals being longer than those in the outer row; anthers erect, bilocular. 
Ovary usually quinquelocular; styles filiform, distinct; stigmas capitate 
or slightly bifid. Fruit capsular, membranous or fleshy, usually five-celled, 
and when dehiscent five- to ten-valved. Seeds few, anatropal, albuminous, 
attached to a central placenta, sometimes with a peculiar elastic integument ; 
embryo straight, as long as the fleshy albumen, with a long radicle and leafy 
cotyledons. Herbs, undershrubs, or trees, with alternate, rarely opposite 
compound (occasionally simple) leaves, which are generally without stipules. 
They are found in the hot as well as the temperate parts of the world, and 
are abundant in North America and at the Cape of Good Hope. In some 
cases phyllodia, or winged petioles, occupy the place of leaves. There are 
about six known genera, and upwards of 320 species. Examples: Oxalis, 
Averrhoa, Hugonia. Five species of Oxalis represent this order in North 
America. One of the species, O. acetosella, has an acid taste derived from 
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the binoxalate of potassa which it contains. Some species yield tubers 
which have been used as substitutes for potatoes. 

Oxalis acetosella, Wood Sorrel (Europe and America) (pl. 67, fig. 10); 
a, plant with the rhizome ; 6, petal; ¢, stamens; d, capsule; ¢, do. burst; 
J, cross-section ; g-h, s088: 

Orver 172. Barsawmnaces, the Balsam Rennihe: Sepals five, irregular, 
deciduous, the two inner and upper connate, colored, the lower (odd) sepal 
spurred; zstivation imbricated. Petals alternate with the sepals, usually 
four, in consequence of one being abortive, often more or less irregularly 
united ; xstivation convolute. Stamens five. Ovary five-celled; ovules 
usually numerous; stigma sessile, more or less five-lobed. Fruit a five- 
celled capsule, opening septifragally, by five elastic valves. Seeds usually 
numerous, suspended, exalbuminous, with a straight embryo, and radicle 
next the hilum. Succulent herbaceous plants with watery juice, having 
simple, opposite, or alternate, exstipulate leaves, and axillary irregular 
flowers. They inhabit chiefly the East Indies, and are remarkable for the 
force with which the seed vessels open when ripe. The valves give way 
on account of the exosmose which goes on in the cells, and they then curl 
up in a peculiar manner. They have usually showy flowers, but their 
properties are unimportant. Lindley mentions two genera, including 110 
species. Examples: *Impatiens, Hydrocera. The sole North American 
representatives are two species of Impatiens, known as glass weed, and 
considered by some of the Indian tribes as efficacious in the bite of rattle- 
snakes. 

Orper 173. Linacez, the Flax Family. Sepals three, four, or five, 
persistent, with an imbricated estivation. Petals three, four, or five, 
fugitive, unguiculate, hypogynous, with a twisted estivation. Stamens 

equal to the petals and alternate with them (with intermediate teeth or 
abortive stamens), arising from a hypogynous annular disk; anthers ovate, 
erect. Ovary with as many cells and styles as sepals, seldom fewer; 
stigmas capitate ; ovules anatropal, pendulous. Fruit a plurilocular capsule, 
pointed generally with the indurated base of the styles ; each loculament or 
cell more or less completely divided by a spurious Beicercamint arising from 
the dorsal suture, and opening by two valves at the apex. Seeds solitary 
in each spurious cell, compressed, pendulous; albumen usually in small 
quantity, sometimes 0; embryo straight; cotyledons flat; radicle next the 
hilum. Annual and perennial plants, with exstipulate, sock entire leaves, 
which are usually alternate. They are scattered over the globe, but are 
said to be most abundant in Europe, and in the north of Africa. By some 
authors the order is associated with Geraniacex, from which it differs in its 
unbeaked fruit and exstipulate leaves, as well as the absence of joints in the 
stem. There are three genera mentioned by Lindley, comprising ninety 
species. Examples: Linum, Radiola. There are six North American 
species of Linum. The principal plant of the order is Linum usitatissimum, 
or the Flax plant. Flax is the woody fibre procured from the inner bark of 
the stalk, by steeping and stripping off the outer bark. When worked up 
it forms the various linen fabrics. Mummy cloth is made of linen, as is 
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well shown by its microscopical structure. The integument of the seed is 
mucilaginous, and the cotyledons yield linseed oil by expression. rm 

Linum usitatissimum, Flax (Egypt originally) (pl. 68, jig. .18); a, 
flowering branch; 6, sepal; c, sexual apparatus; d@, petal; ¢, 7, seed. 

Orver 174. Grrantace&, the Cranesbill Family. Sepals five, persistent, 
more or less unequal, one sometimes spurred at the base; eestivation 
imbricated. Petals five (or by abortion four), unguiculate, with contorted 
eestivation. Stamens monadelphous, hypogynous, twice or thrice as many as 
the petals, some occasionally abortive. Ovary of five carpels, placed round 
an elongated axis ; ovules pendulous, solitary; styles five, cohering round 
the axis. Fruit formed of five one-seeded cocci, terminated each by an 
indurated style, which curls upwards, carrying the coccus or pericarp with 
it. Seeds exalbuminous, solitary, with a curved folded embryo, and leaty, 
convolute, and plaited cotyledons. Herbs or shrubs with simple, stipulate 
leaves, which are either opposite, or alternate with peduncles opposite to 
them. They are distributed over various parts of the world. The species 
of Pelargonium abound at the Cape of Good Hope. Lindley mentions four 
genera, including, after separating hybrids, about five hundred species. 
Examples: Geranium, Pelargonium. North America possesses two genera 
(Geranium and Erodium), with eight species. The geraniums of the horti- 
culturist in their different varieties, all belong to Pelargonium. 

Geranium sanguineum, Cranesbill (Europe) (pl. 67, jig. 9); a, a flower 
branch; 6, flower bud; c, petal of natural size; d, fruit; ¢, seed. 

Orver 175. Viracea#, the Vine Family. Calyx small, nearly entire. 
Petals four to five, sometimes cohering above, inserted outside an annular 
hypogynous disk; sestivation valvate. Stamens four to five, opposite to the 
petals, inserted on the disk; filaments free, or united at the base; anthers 
ovate, versatile. Ovary two- to six-celled; ovules erect, anatropal; style 
ne, very short; stigmasimple. Fruit pulpy and globular, not united to the 
calyx, sometimes one-celled by abortion. Seeds one to four or five, erect, 

‘with an osseous spermoderm, horny albumen, and an erect embryo. 

‘Climbing shrubs, having the lower leaves opposite, the upper ones alternate. 

Flowers in racemes, which are often opposite the leaves; floral peduncles 

sometimes becoming cirrhose. They inhabit the milder as well as the 

hotter parts of ‘both hemispheres, and abound in the West Indies. There 

are seven genera and 260 species. Examples: *Vitis, *Cissus, *Ampelopsis. 

Of this limited order, North America possesses the three genera 

enumerated above, with nine species. Ampelopsis quinquefolia 1s a wel] 

known climbing shrub, called American ivy or Virginian creeper, which 

runs along fences and up trees, and is capable of adhering to the sides of 

houses and walls by expansions of the extremities of the tendrils. 

Owing to its rapid growth and intrinsic beauty, it is in much request as an 

ornamental plant. The leaves in autumn acquire the deepest crimson tint 

of any American species. It is perfectly innocuous, although looked on with 

suspicion on account of a general resemblance to the poison vine (Rhus 

radicans), from which it may always be readily distinguished by the leaflets 

occurring in groups of fives and not of threes as in the latter species. The 
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most important plants of the order are the various species of Vitis or Vine, 

of which there are five species in the United States. One of these, Vitis 

labrusca or the Fox grape of the northern States, is probably the progenitor 
of the varieties known as the Isabella, the Catawba, and others. Vitis 
vulpina, the Fox grape of the South, affords a pleasant fruit, and has probably 
some cultivated varieties. The remaining North American species are ot 
little value. The native abode of the typical vine, Vitis vinifera, is not 
known in its whole extent. It occurs wild in many parts of Europe, Asia, 
and Africa, yet many localities of the kind may have been originally sup- 

plied by plants which had been introduced from other places. Most authors 

fix the original seat of this important species in the old Cy renaica, in the 
country between the Black and Caspian Seas. Here the vine attains to a 
diameter of three to six inches, and mounts to the tops of the highest 
trees. Omitting as unsuited to this part of our work, the details of wine 
manufacture, we shall proceed to mention some of the principal varieties 
of this liquor as it occurs in commerce. 

Wines are distinguished in the first place into white and red. The white 
are more or less yellow or brown, becoming darker by age; the red derive 
their color from the skins of the grapes, which are mowed to remain in 
contact with the juice for a certain length of time. Of the Rhenish wines 
the Asmannshauser is red, the Johannisberger, the Markobrunner, and the 
Hochheimer, are white. The Leistenwein, Steinwein, Calmuth, Wirzburger, 
and Werthheimer, come from Franconia. The Melnicker comes from 
Bohemia, Moselle from Trier and Coblentz: the Affenthaler from Baden. 
The principal Hungarian wines are the Tokay, Menesch, Oedenburger, and 
Ofen. The principal French wines are the white and red Bordeaux: 
Medoe, Graves, and Burgundy: the champagnes, especially the foaming, 
from Silleray, Epernay, &c. The Spanish wines are mostly yellowish 
brown, or red, and sweet, as Sherry, Malaga, Benicarlo, &c. Port is a 
highly prized Portuguese wine; Madeira wine, and the Constantia from 
the Cape of Good Hope, are much esteemed. Italian and Greek wines are 
generally excellent, but rarely occur in commerce. 

Vitis vinifera, wine grape (pl. 67, fig. 8); a, a branch with flowers and 
tendrils ; 6, a bunch of grapes; ¢, ovary; d, sexual apparatus; e, a perfect 
flower ; 7, cross-section of ovary; g, pistil; A, section of ovary ; 7h, seed. 

Orver 176. Crpretacex, the Mahogany Family. Calyx four- to five- 
cleft, with imbricated estivation. Petals four to five, with imbricated 
estivation. Stamens eight to ten, united below into a tube, sometimes 
distinct, inserted into a hypogynous annular disk; anthers bilocular, 
acuminated, with longitudinal dehiscence. Ovary usually four- or five- 
celled ; ovules anatropal, pendulous; style simple; stigma peltate. Fruit 
a capsule opening septifragally. Seeds winged ; albumen thin or 0; embryo 
straight, erect ; cotyledons fleshy. Trees with alternate, pinnate, exstipulate 
leaves. They are found in the tropical parts of America and Asia. 
Lindley enumerates nine genera, including twenty-five species. Examples: 
Cedrela, *Swietenia. This order includes as its most important species, 
the mahogany tree, Swietenia mahogoni, a native of the West Indies and 
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of central America, and probably of Florida. Most of the mahogany wood 
of commerce comes from the bay of Honduras, and is brought in logs. One 
of the largest logs ever exported was seventeen feet long, fifty-seven inches 
broad, and sixty-four inches thick, weighing 30,000lbs. 

Swietenia mahogoni, Mahogany tree (pl. 67, jig. 7); a, a flowering 
branch ; 6, corolla with staminal tube; ¢, the latter expanded; d, anther ; ¢, pis- 
til; 7, cross-section of ovary ; g, capsule; h, ditto opened ; 2, a winged seed. 

Orver 177. Mettacea, the Melia Family. Sepals four to five, more or 
less united, with an imbricated estivation. Petals four to five, hypogynous, 
sometimes cohering at the base, with a valvate or imbricated estivation. 
Stamens equal in number to the petals, or two, three, or four times as many ; 
filaments combined in a long tube; anthers sessile within the orifice of the 
tube. Disk often large and cup-shaped. Ovary single, pturilocular, the 
cells often equal in number to the petals; ovules usually anatropal, one to 
two in each cell; style one; stigmas distinct or united. Fruit baccate, 
drupaceous or capsular, multilocular or by abortion unilocular, when valves 
are present opening by loculicidal dehiscence. Seeds not winged; albu- 
men usually absent; embryo straight, with leafy cotyledons. Trees or shrubs 
with alternate (occasionally opposite), exstipulate, simple, or pinnate leaves. 
They are chiefly found in the tropical parts of America and Asia. TZiabe 
1. Melee. Embryoina perisperm. Leaflets often dentated. Example: 
Melia. Tribe 2. Trichiliew. Embryo without perisperm. Leaflets very 
entire. Example: Trichilia. 

Of the entire order there are about forty genera and 160 species. There 
are none North American. Melia azedarach, however, is naturalized m the 
southern States. It is there known as the Pride of China. 

Orper 178. Rurzopotaces, the Souari-Nut Family. Sepals five, more or 
less combined ; estivation imbricated. Petals usually five, unequal, thickish. 
Stamens indefinite, slightly monadelphous, arising from a hypogynous disk, 
in a double row of which the inner is often abortive; anthers roundish, 
with longitudinal dehiscence. Ovary four- to five-celled; ovules solitary, 
semi-anatropal; styles as many as the cells of the ovary; stigmas simple. 
Fruit formed of several indehiscent, one-celled, one-seeded nuts, with a 
thick double endocarp. Seeds reniform, exalbuminous, with the funiculus 
dilated into a spongy excrescence; embryo with a very large radicle, which 

constitutes nearly the whole of the kernel; cotyledons small, lying in a 
furrow of the radicle. Trees with opposite, palmately compound, coriaceous, 
exstipulate leaves. They grow in the warm forests of South America. 
Some of them furnish oil, others yield edible nuts. Souari nuts are the 
produce of Caryocar butyrosum (Pekea butyrosa). Lindley notices two 
genera and eight species. Examples: Caryocar, Anthodiscus. : 

Orver 179. Saprmnpacex. Flowers usually polygamous. Sepals four to 
five, distinct or nearly so, imbricated in xestivation. Petals as many as the 
sepals and alternate with them, or fewer by the abortion of one (sometimes 
entirely wanting), inserted outside the hypogynous disk (or row of glands) 
which occupies the bottom of the calyx; the inside either naked or hairy, 
glandular or furnished with a petaloid scale. Stamens eight or ten, rarely 
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fewer or more numerous, inserted either on the disk or between the glands 
and the ovary; filaments distinct or very slightly united at the base; 
anthers introrse (the pistil of the staminate flowers either rudimentary or 
entirely wanting). Ovary composed of three (rarely two to five) united 
carpels ; styles partly or completely united; ovules solitary in each cell; 
erect or ascending ; sometimes two, the upper one ascending, the lower 
suspended ; rarely three or more. Fruit two- to three-celled, capsular, 
vesicular, or samaroid, or frequently fleshy and indehiscent. Seeds one to 
three in each cell, usually arilled, without albumen. Embryorarely straight ; 
the cotyledons usually incumbent on the radicle, or spirally convolute, 
sometimes combined into a thick mass. ‘Trees or tendril-bearing shrubs or 
herbs. Leaves alternate, usually compound and exstipulate, often marked 
with pellucid lines or dots. Flowers small. Zizbe 1. Sapindew. Ovary 
with one ovule in each cell. Embryo curved or rarely straight. Examples: 
*Cardiospermum, *Sapindus, Paullinia. Z7ribe2. Dodonwacew. Ovary with 
two to three (rarely more) ovules in each cell. Embryo spirally convolute. 
Example : *Dodonea. 

The entire order embraces nearly sixty genera; of which three, with as 
many species, are North American. ‘The fruit of Sapindus saponaria, 
known in the West Indies as Soap berries, supplies a substitute for soap. 

Paullinia pinnata (South America) (pl. 66, jig. 14); a—d. 
Orver 180. Hiepocastaneace®, the Horse-Chestnut Family. Sepals 

five, usually united into a campanulate or tubular five-toothed calyx ; 
zestivation imbricated. Petals five, or four by the suppression of the 
inferior one, commonly unequal and irregular, unguiculate, hypogynous. 
Stamens six to eight, commonly seven, distinct, unequal, inserted upon the 
hypogynous disk ; anthers oval, versatile. Ovary roundish, composed of 
three united carpels, three-celled, with two collateral ovules in each cell ; 
style filiform, acute. Fruit subglobose, coriaceous, three- (or frequently by 
suppression one- to two-) celled, two- to three-valved, with loculicidal 
dehiscence. Seeds solitary or very few, large, with a smooth or shining 
testa, and a broad pale hilum, somewhat campylotropous, with no albumen. 
Cotyledons very thick and fleshy, gibbous, cohering, remaining under ground 
in germination ; radicle conical, curved ; plumule large, two-leaved. Trees 
or shrubs. Leaves opposite (in Ungnodia alternate), exstipulate, compound ; 
leaflets serrate. Flowers showy ; pedicels articulated. This order, composed 
of the three genera Aesculus, Pavia, and Ungnodia, is North American, 
excepting a single species, Aesculus hippocastaneum, from Thibet. Native 
species of Aesculus are known in the United States as Buckeyes. The 
powdered seeds of A. pavia may be used like Cocculus Indicus, to stupety 
fish. The root also may be used as a substitute for soap in washing woollen 
cloths. 

Aesculus pavia, Small Buckeye (United States) (pl.66, jig. 15); a, a 
flowering branch ; }, upper and lower petals ; c, vertical section of ovary ; 

d, fruit. 
Orper 181. Acrraces, the Maple Family. Calyx divided into five, 

rarely into four or nine parts, with an imbricated sestivation. Petals equal 
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in number to the lobes of the calyx, with which they alternate; rarely 
wanting. Stamens generally eight, inserted on a hypogynous disk. Ovary 
tree, two-lobed, two-celled ; ovules in pairs ; amphitropal, pendulous; style 
one ; stigmas two. Fruit, a samara, composed of two winged carpels, each 
one-celled, with one to two seeds. Seeds erect, exalbuminous; embryo 
curved, with foliaceous cotyledons, and the radicle next the hilum. Trees 
with opposite, simple, lobed or palmate, exstipulate leaves. Flowers often 
polygamous. They are confined chiefly to the temperate parts of Europe, 
Asia, and North America. They yield a saccharine sap, from which sugar 
is sometimes manufactured. Acer saccharinum is the Sugar Maple of 
America. Acer pseudo-platanus, the Sycamore or Great Maple (the Plane- 
tree of Scotland), acts well as a shelter or break-wind in exposed places, as 
near the sea. Its sap is slightly saccharine. Its wood is used in machinery 
and for charcoal. The leaves are often covered with black spots, caused 
by the attack of a fungus, Xyloma or Rytisma acerinum. ‘There are three 
known genera, and sixty species. Examples: Acer, Negundo, Dobinea. 
Of these genera, the two first with thirteen species are North American. 

Acer pseudo-platanus (Europe) (pl. 67, jfig.1); a, a flowering braneh ; 
b, a male; c, female flower ; d, the winged haere ; é, the seed. 

ORDER 189, Matrieutaces, the Malpighia Figcsalge Sepals five, sligihide 
united, persistent, often oso at the base; estivation imbricated. 
Petals five, unguiculate, with convolute eens Stamens usually ten, 
often monadelphous; anthers roundish, with a projecting process from the 
connective. Ovary formed by three (rarely two or four) carpels, more or 
less combined ; ovules solitary, with a long pendulous cord; styles three, 
distinct or united. Fruit dry or fleshy, sometimes winged. Seeds solitary, 
orthotropal, suspended, exalbuminous; embryo straight or curved in various 
ways; cotyledons foliaceous or thickish. Trees or shrubs, sometimes 
climbing, with simple, opposite, or very rarely alternate, stipulate leaves 
without dots.. Hairs, when present, peltate. Flowers either perfect or 
unisexual. They are inhabitants of tropical countries chiefly, and a great 
number of them are found in South America. Lindley notices forty-two 
yenera, including 555 species. 

Section A. Diplostemones. Number of stamens always double that of 
petals, some of them occasionally sterile. Styles usually two tothree. The 
same number of ovaries united. Flowers of one form only. 

Tribe 1. Malprghiee. Fruit wingless. Example: Malpighia. 
Tribe 2. Banisteriee. Carpels provided with wings, the dorsal solely or 

most developed. Example: Lophopterys. 
Tribe 3. Hiree. Carpels winged ; the marginal solely or most developed. 

Example : Molina. 
Section B. Meiostemones. The whole or part of the alternipetalous 

stamens wanting. Style single by the abortion of two others. Ovaries 
distinct. Flowers of two different forms on the same. plant. 

Tribe 4. Gaudichaudiee. Carpels with or without wings. Example: 
(raudichaudia. 
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Malpighia urens (South America and West Indies) (pl. 67, jig. 2); a, 
flowering branch; 0, calyx; c, petal; d, stamens and pistil. 

Orver 183. ErytHroxyLace®, the Erythroxylon Family. Sepals five, 
united at the base, persistent; «stivation imbricated. Petals five, hypo- 
vynous, broad and with a small scale at the base, slightly contorted in 
vestivation. Stamens ten, monadelphous; anthers erect; bilocular, with 
longitudinal dehiscence. Ovary three-celled, two of which are sometimes 
abortive; styles three, distinct, or united; stigmas three; ovule single, 
pendulous. Fruit a one-seeded drupe. Seed angular, anatropal; embryo 
in the axis of firm albumen, rarely exalbuminous ; cotyledons linear, flat, and 
leafy. Shrubs or trees with alternate stipulate leaves. lowers arising 
trom numerous, imbricated, scale-like bracts. Found chiefly in the West 
Indies and South America. The plants of the order have tonic, purgative, 
and narcotic qualities. The leaves of Erythroxylon coca are used in Peru 
as a stimulant like opium. Some yield a dye. There are two or three 
known genera, and about eighty species. Examples: Erythroxylon, 
Sethia. . 

Orper 184. Hippocrareaces, the Hippocratea Family. Sepals five, 
very small, united up to the middle, persistent, with an imbricated eestivation. 
Petals five, with an imbricated sstivation. Stamens three, monadelphous ; 
the united filaments forming a tube or a disk-like cup round the ovary ; 
anthers with transverse dehiscence. Ovary free, trilocular; style one; 
stigmas one to three. Fruit consisting either of three samaroid carpels, or 
fleshy and one- to three-celled. Seeds definite, about four in each cell, 
attached to a central placenta, exalbuminous, anatropal, with a straight 

embryo, and flat; somewhat fleshy cotyledons. Arborescent or climbing 
shrubs, with opposite, simple, somewhat coriaceous leaves, having small 
deciduous stipules. They are found principally in South America; a few 
are natives of Africa and the East Indies. The fruit of some is eatable. 
Lindley mentions six genera, comprehending eighty-six species. Examples: 
Hippocratea, Salacia. 

Orver 185. Marceraaviaces, the Marcgravia Family. Sepals two to 
seven, usually coriaceous and persistent; estivation imbricated. Corolla 
hypogynons, of five petals, or gamopetalous, calyptriform, entire or torn at 
the point. Stamens usually 00, very rarely five, hypogynous ; filaments 
dilated at the base; anthers long, erect, introrse. Ovary single, unilocular ; 
style one ; stigma often capitate. Fruit coriaceous, indehiscent, or dehiscing 
by valves in a loculicidal manner, the placentas being parietal and forming 
spurious dissepiments. Seeds indefinite, minute, in a pulp, anatropal, 
exalbuminous ; embryo straight. Trees and shrubs, with alternate, simple, 

entire, coriaceous, and exstipulate leaves. Flowers furnished occasionally 
with bracts, which are folded and united so as to form ascidia. They occur 
chiefly in the warmer parts of America. Their properties are scarcely 
known. There are four genera mentioned, and twenty-six species. 
Examples: Marcgraavia, Norantea. 

Orver 186. Gurrirer#, or Crustacea, the Gamboge Family. Sepals two 
to six, or eight, usually persistent, round, frequently unequal and colored ; 
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estivation imbricated. Petals hypogynous, equal to, or a multiple of, the 
sepals. Stamens hypogynous, usually 00, rarely definite, free or variously 
united at the base; filaments unequal in length; anthers adnate, introrse 
or extrorse, sometimes very small, occasionally unilocular, and sometimes 
with porous or circumscissile dehiscence. Thalamus, forming a fleshy, 
sometimes five-lobed disk. Ovary solitary, one- or many-celled; ovules 
either solitary and erect, or ascending and numerous, and attached to 
central placentas ; style 0 or very short; stigmas peltate or radiate. Fruit 
dry or fleshy, one- or many-celled, one- or many-seeded, either with 
septicidal dehiscence or indehiscent. Seeds definite, anatropal, orthotropal, 
in a pulp, apterous, and often arillate, with a thin and membranous 
spermoderm ; albumen 0; embryo straight; cotyledons usually cohering. © 

Trees or shrubs, sometimes parasitical, with exstipulate, opposite, 
coriaceous, entire leaves, having a strong midrib, and lateral veins running 
directly to the margin. Flowers articulated with the peduncle, often 
unisexual by abortion. They are natives of tropical regions, more 
especially of South America. Lindley enumerates 30 genera, including 
150 species. Zribe 1. Clustew. Ovary many-celled, one- or many-seeded. 
Fruit capsular. Example: *Clusia. Z7rzbe 2. Moronobew. Ovary many- 
celled, the cells many-seeded. Fruit fleshy, indehiscent. Example: Chrysopia. 
Tribe 3. Garcimew. Ovary many-celled, the cells one-seeded. Fruit 
fleshy. Examples: Mammea, Garcinea, Cambogia. Tribe 4. Calophyllee. 
Cells of ovary two, with two seeds, or one cell with one to three seeds. 
Fruit capsular or drupaceous. Example: Mesua. 

Garcinia cambogia, a Malabar tree, furnishes gamboge. G. mangostena 
supplies the East Indian Mangosteen fruit. The Mammee apple of South 
America is derived from Mammea americana. A species of Clusia is found 
in Florida. 

Carcinia cambogia, the Gamboge tree (pl. 67, jig. 4); a, a flowering 
branch; 6, the fruit; c, cross-section; d, flower; ¢, pistil in section; f, a 
seed. 

Orver 187. Hyprricaces, the St. John’s Wort Family. Sepals four or 
five, separate or united, persistent, usually with glandular dots, unequal ; 
eestivation imbricated. Petals four or five, oblique, often with black dots ; 
eestivation contorted. Stamens hypogynous, ~, generally polyadelphous, 
very rarely ten, and monadelphous or distinct; filaments filiform; anthers 
bilocular, with longitudinal dehiscence ; carpels two to five, united round a 
central or basal placenta ; styles the same in number as the carpels, usually 
separate; stigmas capitate or simple. Fruit either fleshy or capsular, 
multilocular and multivalvular, rarely unilocular. Seeds usually 00, minute, 
anatropal, usually exalbuminous; embryo usually straight. Herbaceous 
plants, shrubs, or trees, with exstipulate, entire leaves, which are usually 
opposite and dotted. Flowers often yellow. They are distributed very 
generally over all parts of the globe, are found in elevated and low, dry and 
damp situations. They yield a resinous colored juice, which has purgative 
properties, and resembles gamboge. Lindley places Parnassia in this order. 
There are 15 known genera, and about 270 species. North America has 
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three genera and thirty-three species. Zribe 1. Hypericew. No glands 
between the stamens. Examples: *Hypericum, *Asyrum. Z7ibe 2. 
Elodew. Glands or scales alternating with the groups of stamens. 
Example: *Elodea. 

Hypericum perforatum is the noxious yellow flowered plant, called St. 
John’s Wort, and common in old fields and pastures. 

Hypericum perforatum (pl. 67, jig. 3); a, re a branch; 4, calyx ; 
ce, fruit; d, lower half of a leaf magnified. 
Sem, 188. AURANTIACEA, cla Orange Family. Calyx urceolate or 

campanulate, short, three- to five-toothed, withering. Petals three to five, 

broad at the base, sometimes slightly coherent; sestivation imbricated. 
Stamens equal in number to, or a multiple of, the petals; filaments flattened 
at the base, distinct or combined into one or more parcels; anthers erect. 
Thalamus enlarged in the form of a hypogynous disk, to which the petals 
and stamens are attached. Ovary free, multilocular; style one; stigma 
thickish, somewhat divided. Fruit a hesperidium, having a spongy, 
separable rind, and pulpy, separable cells. Seeds anatropal, attached to the 
axis, solitary, or several, usually pendulous, having the chalaza and. raphe 
usually well marked ; perisperm 0; embryo straight ; cotyledons thick and 
fleshy. ‘Trees or shrubs, usually conspicuous for their beauty, with 
alternate, often compound leaves, which are articulated with a usually 
winged petiole. They abound in the East Indies. There are twenty 
genera and nearly one hundred species enumerated. Zrizbe 1. Limonee. 
Stamens twice as many as the petals. One ovule only, or two collateral. 
Example: *Limonia. Z7ribe 2. Clausenece. Stamens twice as many as the 
petals. Ovules two, superimposed. Example: Marraya. Tribe 3. Citree. 
Stamens double or multiple the petals in number. Ovules many, in two 
series. Examples: Feronia, Citrus. 

Plants of this order are characterized by having receptacles of volatile oil 
in’ almost every part. It includes the Orange, Lemon, Lime, Citron, 

Shaddock, &c. Citrus vulgaris yields the bitter or Seville orange. Sweet 
oranges are derived from Citrus aurantium. The best come from the 
Azores. <A single tree has been known to produce 20,000 oranges. Citrus 
limonum supplies the Lemon ; C. medica, the Citron; C. limetta, the Lime ; 
C. decumana, the Shaddock. Oil of Bergamot is the volatile oil from the 
rind of the Bergamot, a variety of the Lime. Extensive groves of Orange 
trees are found in East Florida, south of latitude 29° 30’. 

Citrus medica, the Citron (pl. 67, jig. 5); a, a flowering branch; 6, 
stamens; ¢c,asingle bundle of stamens; d, anther ; ¢, pistil ; 7, cross-section 
of fruit; g, h, seed. 

Orper 189. Oxacacea, the Olax Family. Calyx small, gamosepalous, 
entire or toothed, often becoming finally large and fleshy; eestivation 
imbricated. Petals three to six, hypogynous, free, or adhering in pairs by 
means of the stamens; estivation valvate. Stamens hypogynous, some 
fertile, others sterile ; the former three to ten, alternate with the petals, the 
latter opposite to the petals; filaments compressed; anthers innate, 
bilocular, with longitudinal dehiscence. Ovary one- to three- or four-celled ; 
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ovules one to three, pendulous from a central placenta; style filiform; 
stigma simple. Fruit fleshy, indehiscent, often surrounded by the enlarged 
calyx, unilocular, monospermal. Seed anatropal, pendulous; albumen. 
copious, fleshy; embryo small, at the base of the albumen. Trees or 
shrubs, with simple, alternate, exstipulate leaves, which are, however, 
sometimes abortive. They are chiefly tropical or sub-tropical. Little is 
known in regard to their properties. There are twenty-four genera and 
fifty-three species enumerated. Examples: Olax, Opilia. 
~Orver 190. Ternstramiacem, the Tea Family. Sepals five or seven, 

concave, coriaceous, deciduous, the innermost: often the largest ; sestivation 
imbricated. Petals five, six, or nine, often combined at the base. Stamens 
indefinite, hypogynous ; filaments free, or united at the base in one or more 
parcels; anthers versatile or ‘adnate, dehiscing longitudinally. Ovary 
multilocular ; styles two to seven. Fruit either a capsule, two- to seven- 
celled, opening by valves, or coriaceous and indehiscent. Seeds attached 
to the axis, few and large; albumen 0, or in very small quantity ; embryo 
straight, or bent, or folded back; radicle next the hilum ; cotyledons very 
large, often containing oil. ‘Trees or shrubs, with alternate, coriaceous, 
exstipulate leaves, which are sometimes dotted. They abound in South 
America, and many occur in India, while others inhabit China and North 
America. There are 33 genera and 130 species enumerated. Examples: 
Ternstrceemia, *Gordonia, Camellia, Thea, *Stuartia. 

Species of Thea (T. viridis and bohea) furnish most of the Chinese teas. 
It is a matter of some uncertainty whether black and green teas are derived 
from different species or not. Green teas contain more essential oil and 
tannin than black. The principal varieties of the former are Twankay, 
Young Hyson, Hyson, Gunpowder, and Imperial; the latter include Bohea, 
Congou, Souchong, Oolong, and Pekoe. Perfume is communicated to teas 
by the flowers of Olea fragrans, Cloranthus inconspicuus, and Aglaia 
odorata. The highly ornamental Camellia japonica is a member of the 
order. 

Thea chinensis, Tea plant (pl. 67, fig. 6); a, 6, ¢, three varieties; d, 
pistil and one stamen; ¢, 7, g, ovary. 

Camellia japonica (Japan) (pl. 68, jig. 14); a, branch with a flower; 3, 
two stamens ; ¢, pistil; d, cross-section of capsule; ¢, section of seed. 

Orper 191. Cut#zyacez. Involucre one- to two-flowered, persistent. 
Sepals three, small. Petals five to six, hypogynous, sometimes combined at 
the base, where they are broader. Stamens ten, or indefinite ; filaments 
cohering at the base, and united to the base of the petals; anthers roundish, 
free or united, bilocular. Ovary single, trilocular; style one, filiform ; 
stigma trifid. Capsule three-celled, or by abortion one-celled. Seeds 
solitary or numerous, suspended, attached to a central placenta ; embryo in 
the axis of fleshy or horny albumen; cotyledons leafy, undulated. Trees 
or shrubs, with alternate stipulate leaves, found in Madagascar. ‘Their 
properties are unknown. There are four genera enumerated, including 
probably about eight or ten species. Examples: Sarcoleena, Leptolena. 

Orver 192. Dirrerocarpaces, the Sumatra Camphor Family. Calyx 
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tubular, five-lobed, unequal, naked, persistent, and afterwards enlarged, with 
an imbricated estivation. Petals hypogynous, sessile, often combined at 
the base, with a twisted estivation. Stamens indefinite, hypogynous ; 
filaments dilated at the base, either distinct or irregularly cohering; anthers 
innate, bilocular, subulate, opening by terminal fissures. Torus not enlarged 
in a disk-like manner. Ovary superior, three-celled; ovules in pairs, 
pendulous; style and stigma simple. Fruit coriaceous, unilocular by 
abortion, three-valved or indehiscent, surrounded by the calyx, which is 
prolonged in the form of long wing-like lobes. Seed solitary, exalbuminous; 
cotyledons often twisted and crumpled; radicle superior. Trees with 
alternate leaves, having an involute vernation, and deciduous convolute 
stipules. They are found in India. There are about eight known 
genera, including forty-eight species. Examples: Dipterocarpus, Vateria, 
Dryobalanops. 

Oxper 193. Tmiacrea#, the Linden Family. Sepals four to five, with a 
valvate cestivation. Petals four to five, entire, rarely wanting. Stamens 
hypogynous, free, or united by the enlarged border of the stalk of the pistil, 
usually ©; anthers two-celled, dehiscing longitudinally or by pores, 
occasionally some abortive. Disk often large and glandular. Ovary 
solitary, formed by the union of two to ten carpels; style one; stigmas as 
many asthe carpels. Fruit dry or pulpy, either multilocular with numerous 
seeds, or by abortion unilocular and one-seeded. Seeds anatropal; embryo 
erect in the axis of fleshy albumen, with flat, leafy cotyledons. Trees or 
shrubs, rarely herbaceous plants, with alternate stipulate leaves. They are 
found chiefly in tropical regions, only a small number inhabiting northern 
countries. The order has been divided into two sections: 1. Tilieze, with 
entire petals or 0, and anthers dehiscing longitudinally. 2. Elzocarpe, 
with lacerated petals, and anthers opening at the apex. Lindley enumerates 
thirty-five genera, including 350 species. Examples: *Tilia, *Corchorus, 
Grewia, Aristotelia, Eleocarpus. Five species of the two first-named genera 
are the North American representatives. Species of Tilia are known as 
Linden or Lime trees. Russian mats are made from the inner bark of the 
Tilia europea. 

Tilia grandiflora, Lime tree or Linden (pi. 68, fig. 6); a-h. 
Orper 194. Byrryertaces, the Chocolate Family. Calyx four- to five- 

lobed, valvate in estivation. Petals four to five or 0, often elongated at the 
apex, with a twisted or induplicate estivation. Stamens hypogynous, 
either equal in number to the petals, or some multiple of them, more or less 
monadelphous, some of them sterile; anthers bilocular, introrse. Ovary 
tree, composed usually of four to ten carpels arranged round a central 
column ; styles terminal, as many as the carpels, free or united; ovules two 
in each loculament. Fruit capsular, either with loculicidal dehiscence, or 
the carpels separating from each other. Seeds anatropal, often winged ; 
embryo straight or curved, lying usnally in fleshy albumen; cotyledons 
either plaited or rolled up spirally. Trees, shrubs, or undershrubs, with 
alternate leaves, having either deciduous stipules or 0, and stellate or forked 
hairs. They abound in tropical climates. Lindley enumerates forty-five 
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genera, embracing four hundred species. Zribe 1. Lasiopetalew. Calyx 
petaloid. Petals reduced to short scales or 0. Five anthers bearing 
filaments, alternating with an equal number of abortive ones. Embryo 
straight with foliaceous cotyledons, in a thick perisperm. Species Australa- 
sian. Example: Seringia. Zribe 2. Bytineriew. Petals concave or 
vaulted, often prolonged at the apex into a liguliform appendage. Staminal 
tube divided superiorly into ten strips alternately sterile and carrying one 
to three anthers. Embryo with cotyledons sometimes foliaceous in a thick 
albumen, sometimes folded or convolute without perisperm. Species belong 
to both worlds. Example: Theobroma, Telfairia. Tribe 3. Hermanniee. 
Petals flat. Five monadelphous fertile stamens. Embryo with foliaceous 
cotyledons, straight or arched in a fleshy albumen. Plants common to both 
continents, especially abundant in South Africa. Example: *Melochia, 
Waltheria. Zribe 4. Dombeyacew. Petals flat. Stamens fifteen to forty, 
those opposite the petals usually sterile and liguliform. Embryo with 
foliaceous cotyledons, often bifid and folded, in a thin perisperm. Example: 
Kydia. Tribe 5. Hrioleniew. Petals flat. Stamens numerous, all anther 
bearing, united into one column. Embryo with the cotyledons folded, 
bilobed, in a fleshy perisperm. Species Asiatic. Example: Schillera. 

The only North American representatives of the order are Melochia 
pyramidata and Hermannia texana, found in Texas. The most conspicuous 
species is the Chocolate tree, Theobroma cacao. Chocolate consists of the 
roasted and ground beans mixed with sugar, arnotto, vanilla, and cinnamon. 
Butter of cacao is a fatty oil obtained by expression from the seed. 

Theobroma cacao, the Cacao or Chocolate tree (South America) (/. 
67, fig. 12); a, a flower branch and a branch with fruit; 6, vertical section 
of the latter; c, flower; d, stamen; e, staminal tube; 7, pistil; g, lower 
stamens; 4-1, seeds. 

Orver 195. SrercvLiaces, the Sterculia and Silk-cotton Family. Calyx 
of five, more or less united, sepals, often surrounded by an involucre; 
estivation usually valvate. Petals five or none, hypogynous, estivation 
twisted. Stamens usually «; their filaments variously united; anthers two- 
celled, extrorse. Pistil of five (rarely) three carpels, either distinct or 
cohering; styles equal in number to the carpels, free or cohering; ovules 
orthotropal or anatropal. Fruit capsular, usually witli five cells, or follicular 
or succulent. Seeds often with a woolly covering; with a fleshy or oily 
perisperm (rarely 0), and either a straight or a curved embryo; cotyledons 
leaty or thick, plaited or rolled round the plumule. Trees or shrubs, with 
alternate leaves, which are either simple or compound, deciduous stipules, 
and often a stellate pubescence. They are distinguished from Malvacez 
by their dithecal extrorse anthers. They inhabit warm climates. 

Sub-order 1. Adansoniew. Flowers hermaphrodite. Anthers one-locular 
(sometimes germinate). Fruit sessile, most often with loculicidal dehiscence, 

rarely indehiscent. Perisperm usually almost wanting. Leaves digitate or 
palmate. Examples: Adansonia, Bombax, Cheirostemon, Montezuma. 

Sub-order 2. Helicterew. Flowers hermaphrodite. Anthers two-locular 
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(evident in the bud). Fruit stipitate. Perisperm fleshy and thick. Leaves 
simple. Example: Helicteres. 

Sub-order 3. Sterculiew. Flowers unisexual. Leaves simple or palmate. 
Example: Cola. 

There are thirty-four genera and 125 species, none of which are North 
American. Adansonia digitata, the Baobab or Monkey bread of Senegal, is 
one of the largest of known trees, a diameter of thirty feet having been 
observed. Adanson incorrectly estimated the age of this individual at 
5000 years. The height is not in proportion to the diameter. Cheirostemon 
platanoides is the Mexican Hand plant, so called on account of the five 
peculiarly curved anthers, resembling claws. The silky hairs of Bombax 
ceiba, the silk-cotton tree, are used in stuffing cushions. 

Orver 196. Matvacem, the Mallow Family. Sepals five, rarely three or 
four, more or less cohering at the base, with a valvate estivation, often 

bearing an external calyx (epicalyx) or involucre. Petals equal in number 
to the sepals; estivation twisted. Stamens 00, hypogynous, all perfect; 
filaments monadelphous or polyadelphous; anthers monothecal, reniform, 
with transverse dehiscence. Ovary formed by the union of several carpels 
round a common axis, either distinct or cohering; styles as many as the 
carpels, united or free. Fruit capsular or baccate; carpels one- or many- 
seeded, sometimes closely united, at other times separate or separable; 
dehiscence loculicidal or septicidal. Seeds amphitropal or semi-anatropal ; 
albumen 0, or in very small quantity; embryo curved; cotyledons twisted 
or doubled. Herbaceous plants, trees, or shrubs, with alternate stipulate 
leaves, more or less divided, and often with stellate hairs. They are found 
chiefly in tropical countries and in the warm parts of the Temperate Zone. 

Tribe 1. Malopeew. Carpels indefinite, crowned together in a five-lobed 
or amorphous head, uniovulate. adicle inferior. None North American. 
Example: Malope. 

Tribe 2. Malvee. Carpels as many as the stigmas (five to twenty or 
more), uniovulate or pauciovulate, disposed in a ring around a central axis, 
from which they at length separate. Column antheriferous at the summit. 
Sub-tribe 1. Humalvee. Style stigmatose down the inner face. Carpels 
uniovulate, numerous. Ovule peritropous, ascending. Examples: *Malva, 
*Callirrhée, *Napza. Swub-tribe 2. Side. Stigmas terminal, capitate. 
Carpels uniovulate. Example: *Sida. Sub-tribe 3. Abutilew. Carpels 
three- to nine-ovulate, not bilocellate, somewhat two-valved, scarcely 

separating from the axis. Example: *Abutilon. 
Tribe 3. Urenee. Carpels or cells of the ovary half as many as the 

stigmas (viz. five, the stigmas ten), uniovulate. Radicle inferior. Examples: 
Urena, *Malachra. 

Tribe 4. Hibiscew. Carpels as many as the stigmas, three to ten (usually 
five), combined into a loculicidal few- or many-seeded (or rarely indehiscent) 
capsule; the dissepiments borne on the middle of the valves. Column 
antheriferous for a great part of its length, naked and five-toothed at the 
apex. Examples: *Hibiscus, Gossypium, Abelmoschus. 

~ -- Lindley enumerates 37 genera with 1000 species. North America has 
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eleven genera and fifty-three species. All the species yield mucilage in 
large quantity, and none are poisonous. The Hollyhock, Althcea rosea, is 
an ornamental plant, as are many other species. The Sun-hemp of India 
is derived from Hibiscus esculentus. Okra, a substance much used in 

soups, is the fruit of Abelmoschus esculentus. Various species of Gossypium 
furnish cotton, which consists of the hairs surrounding the seed. These, 
when dry, cdi to the microscope a peculiar twisted appearance, by 
which they are readily recognised. The Sea Island, New Orleans, and 
Georgia cottons, considered the best, are obtained ae G. barbadense. G. 
acuminatum furnishes the South een cotton ; G. arboreum, the Indian 
tree cotton ; G. nanking, nankeen cotton. The nankeen color is said to be 
imparted by the fruit of Acacia arabica. 

Gossypium herbaceum,. Cotton plant (pl. 67, jig. 11); a, a Aowekites 
branch, and a@ (to the right hand), a flower; 6, capsule with the ealyx's.c, 
eiponle: d, germs ; @, cross-section of the ee ; J; seeds with the cotton 
hairs; gm, seeds with the embryo. 

Orper 197. Viviantacez, the Viviania Family. Sepals five, united. 
Petals five, hypogynous, unguiculate, persistent, with twisted sestivation. 
Stamens ten, hypogynous; filaments free; anthers bilocular, opening 
longitudinally. Ovary free, three-celled; stigmas three. Capsule three- 
celled, three-valved, loculicidal; seeds, two in each cell, with a curved 
embryo lying in fleshy albumen. Herbaceous or suffruticose plants, with | 
opposite or verticillate exstipulate leaves. Natives of South America, 

shaving no properties of importance. Genera four, species fifteen. 
Examples: Viviania, Ceesarea. : 

Orver 198. CaryopHyLLAces, the Chickweed Family. Sepals four or 
five, free, or united in a tube, persistent. Petals four to five, hypogynous, 
unguiculate, often bifid or bipartite, occasionally 0. Stamens usually 
double the number of the petals, or, if equal, usually alternate with them; 
filaments subulate, sometimes united; anthers innate, bilocular, dehiscence 
longitudinal. Ovary single, often stalked or supported on a gynophore 
composed of two to five carpels, which are usually united by their edges, 
but sometimes the edges are turned inwards, so as to form partial 
dissepiments; stigmas two to five, with papille on their inner surface. 
Capsule unilocular, or imperfectly bi-quinquelocular, two- to five-valved, 
opening either by valves, or more commonly by twice as many teeth as 
stigmas ; placenta in the axis of the fruit. Seeds usually 00, amphitropal, 
with mealy albumen, and a peripherical embryo. Herbs, sometimes 
suffruticose plants, with opposite, entire, exstipulate, sometimes connate 
leaves, and usually cymose inflorescence. They inhabit chiefly temperate 
and cold regions. Lindley mentions 53 genera and 1055 species, of which 
11 genera and upwards of 100 species belong to the United States. 

Sub-order 1. Alsinew. Sepals nearly or quite distinct. Petals sessile. 
Examples: *Mollugo, *Arenaria, *Stellaria, *Cerastium. 

Sub-order 2. Sulenee. Sepals united into a cylindrical tube. Petals 
unguiculate. Examples: *Silene, *Lychnis, “Saponaria, *Dianthus. 

_ Some authors separate a third sub-order, Molugines, from Alsinez, with 
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the sepals alternate with the stamens, when isostemonous, instead of 
opposite, as in the restricted Alsinew. Some plants of the order are 
poisonous. A prominent species is Dianthus caryophyllus, or Carnation, in 
its different varieties. 

Dianthus caryophyllus, Carnation (p/. 68, fig. 11); a, 6. 
Saponaria officinalis, Soapwort (p/. 68, fig. 12); a, a flowering branch : 

b, pistil and petal; ¢, pistil; d, capsule; e-g, seed. 
Orper 198. Exatinaces, the Water-pepper Family. Sepals three to 

five, free, or slightly coherent at the base. Petals alternate with the sepals, 
hypogynous. Stamens hypogynous, equal to, or twice as many as, the 
petals. Ovary tri-quinquelocular; styles three to five; stigmas capitate. 
Fruit capsular, three- to five-celled, three- to five-valved, loculicidal : 
placenta central. Seeds 00, exalbuminous, anatropal; embryo cylindrical 
and slightly curved. Annual marsh plants, with hollow creeping stems, 
and opposite stipulate leaves. They are found in all parts of the globe. 
Some of them have acridity, and hence the name Water-pepper. Genera 
six and species twenty-two, according to Lindley. Examples: *Elatine, 
Bergia. * Elatine with two species are North American. 

Orver 199. FRanKENIACEs, the Frankenia Family. Sepals four or five, 
cohering into a tube, persistent. Petals four to five, alternate with the 
sepals, hypogynous. Stamens hypogynous, equal in number to the petals, 
and alternate with them, sometimes more numerous; anthers bilocular, with 
longitudinal dehiscence. Ovary unilocular, with parietal placentas; style 
filiform, often trifid. Fruit a one-celled, usually three-valved capsule, with 
septicidal dehiscence. Seeds very minute, numerous, anatropal; embryo 
straight, in the axis of fleshy albumen. Herbs or undershrubs, with opposite, 
exstipulate leaves. They are found chiefly in the southern parts of Europe, 
in western America, and in the north of Europe. They are said to have 
mucilaginous and slightly aromatic properties. Genera four, species twenty- 
four. Example: *Frankenia. F. grandifolia, a Californian plant, is North 
American. 

Orver 200. Tamaricaces, the Tamarisk Family. Calyx four- or five- 
partite, persistent, with imbricated estivation. Petals four to five, 
hypogynous, or perhaps inserted at the base of the calyx, marcescent, with 
imbricated eestivation. Stamens hypogynous, free, or monadelphous, equal 
to the petals in number, or twice as many; anthers dithecal, introrse, with 
longitudinal dehiscence. Ovary unilocular; styles three. Fruit a three- 
valved, one-celled capsule, with loculicidal dehiscence. Seeds numerons, 
anatropal, erect or ascending, comose; albumen 0; embryo straight, with 
the radicle next the hilum. Shrubs or herbs, with alternate scale-like 
leaves, and racemose or spiked flowers. They abound in the Mediterranean 
region, and are confined chiefly to the eastern half of the northern 
hemisphere. Many are found in the vicinity of the sea. They have a 

bitter astringent bark, and some of them yield a quantity of sulphate of 
soda when burned. The saccharine substance called Mount Sinai Manna 
is yielded by Tamarix mannifera. Lindley mentions three genera, com- 
prising forty-three known species. Examples: Tamarix, Myricaria. 
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Tamarix germanica, Tamarisk (pl. 69, fig. 4); a, flowering branch; 8, 
flower; c, sexual apparatus ; d, staminal tube displayed; ¢, anther; 7, petal; 
g, pistil; A, the fruit in the calyx; 2, a single fruit; %, vertical section of 
ditto. 

Orver 201. TremanpRaces#, the Porewort Family. Sepals four or five, 
slightly coherent, deciduous with a valvate zstivation. Petals four or five, 
deciduous, with an involute estivation. Stamens hypogynous, distinct, 
eight to ten, two before each petal; anthers di- or tetra-thecal, with porous 
dehiscence. Ovary bilocular, with one to three pendulous ovules in each 
cell; style one; stigmas one or two. Fruit a two-celled, two-valved 

-eapsule, with loculicidal dehiscence. Seeds anatropal, pendulous, with a 
caruncula at the apex; embryo cylindrical, straight, in the axis of fleshy 
albumen. Heath-like shrubs, with hairs usually glandular, alternate, or 
verticillate exstipulate leaves, and solitary, axillary, one-flowered pedicels. 
They are natives of New Holland. Nothing is known regarding their 
properties. Lindley mentions three genera including sixteen species. Ex- 
amples: Tetratheca, Tremandra. 

Orver 202. Potyeatacesz, the Milkwort. Family. Sepals five, very 
irregular, distinct ; three exterior, of which one is superior and two inferior ; 
two interior, usually petaloid lateral; sestivation imbricated. Petals 
hypogynous, unequal, usually three, of which one is anterior, and larger 
than the rest, and two are alternate with the upper and lateral sepals; _ 
sometimes there are five petals, two of them very minute; the anterior 
petal, called the keel, is often crested. Stamens hypogynous, eight, mona- 
delphous or diadelphous; anthers clavate, usually one-celled, and having 
porous dehiscence. Ovary mostly bilocular; ovules solitary, rarely two ; 
style simple, curved; stigma simple. Fruit dehiscing in a loculicidal 
manner, or indehiscent. Seeds pendulous, anatropal, strophiolate at the 
hilum; albumen fleshy ; embryo straight. Shrubs or herbs with alternate 
or opposite exstipulate leaves. They are found in all quarters of the globe. 
Lindley mentions nineteen genera, including 495 species. Examples: 
-*Polygala, Securidaca, *Krameria, Xantophyllum. Of these genera Polygala 
with twenty-four species, and Krameria with four, are natives of North 
America. Some authors place Krameria and Xantophyllum in a separate 
sub-order (Krameriez). Plants of the order Polygalacee have some 
resemblance to Papilionaces, but may be distinguished by the odd petal 
being inferior and the sepal superior. Polygala senega, the Seneca snake 
-root, is a plant of various medicinal applications. 

OrverR 203. Drosrracea, the Sundew Family. Sepals five, persistent, 
equal, sometimes united at the base, imbricated in eestivation. Petals five, 
alternate with the sepals, nearly or quite hypogynous, marcescent. Stamens 
distinct, marcescent, usually as many as the petals and alternate with them, 
rarely two to three times as many; filaments capillary or flattened ; anthers 
extrorse or innate; cells distinct, or somewhat connivent above, opening 

longitudinally, or rarely by a terminal pore. Ovary composed of two to 
five united carpels, one-celled ; placentas parietal, or filling the base of the 
cell; styles two to five, usually distinct or united at the base merely, each 
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two-parted or multifid and pencil-shaped ; sometimes all united into one. 

Capsule two- to five-valved, loculicidal, with the valves placentiferous in the 
middle, or indehiscent with the placenta at the base, many- (rarely few-) 
seeded. Seeds anatropous; testa sometimes arilliform. Embryo short, at 
the base of cartilaginous or fleshy albumen. Herbs, or rarely suffrutescent 
plants (growing in wet places or swamps). Leaves alternate or crowded, 
entire, commonly furnished with glandular hairs, with a circinate vernation 
(except Dionea); stipules none, or in the form of a tuft or fringe of 
searious hairs at the base of the petioles. There are eight genera, with 
about ninety species, of which three genera and thirteen species are North 
American. Tribe 1. Droserew. Seeds with albumen. Styles one or many. 
All the stamens fertile. Examples: *Drosera, *Dionza. Tribe 2. 
Parnassiee. No albumeh. Stigmata sessile. Some of the stamens sterile. 
No glandular hairs. Example: *Parnassia. The most remarkable species 
of the order is Dionza muscipula or Venus’ Fly-trap, a plant only found 
within a limited district in North and South Carolina. The two halves of 
the leaf are articulated on the midrib, and have a fringe of stiff hairs which 
interlace when the leaf is folded. Each half is furnished with two or three 
irritable hairs, which, when touched by an insect, cause the sudden closing 
of the leaf and the consequent impalement or imprisonment of the intruder. 
Species of Parnassia are known as Grass of Parnassus. 

Orver 204. Viotaces, the Violet Family. Sepals five, persistent, usually 
elongated at the base, estivation imbricated. Petals five, hypogynons, 
equal or unequal, generally withering, estivation obliquely convolute. 
Stamens five, alternate with the petals, sometimes opposite to them, inserted 
on a hypogynous torus; anthers dithecal, introrse, often cohering, with a 
prolonged connective sometimes spurred ; filaments dilated, two of them in 
the irregular flowers having an appendage at their base. Ovary unilocular, 
with many (rarely one) anatropal ovules; style single, usually declinate, 
with an oblique hooded stigma. Fruit a three-valved capsule, dehiscence 
loculicidal, placentas on the middle of the valves. Seeds 00 or definite ; 
embryo straight, erect, in the axis of a fleshy perisperm. Herbs or shrubs, 
with alternate, rarely opposite leaves, having persistent stipules, and an 
involute vernation. They are natives of Europe, Asia, and America. The 
herbaceous species inhabit chiefly the temperate parts of the northern 
hemisphere, while the shrubby species are found in South America and 
India. They have been divided into two sub-orders : 

Sub-order 1. Violew, with irregular flowers. 
Sub-order 2. Alsodeiew, with regular flowers. There are fourteen known 

genera, and 315 species. Examples: *Viola, *Ionidium, Alsodeia, *Solea. 
North America possesses three genera, and about forty species. Viola 
tricolor is the origin of the varieties of Pansy and Heart’s Ease. 

Orver 205. Cisracem, the Rock-Rose Family. Sepals usually five, 
persistent, unequal, the three inner with contorted estivation. Petals five, 

caducous, hypogynous, zestivation corrugated, and twisted in an opposite 
direction to that of the sepals. Stamens usually 00, free, hypogynous ; 
anthers two-celled, adnate. Ovary syncarpous, one- or many-eelled; style 
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single; stigma simple. Fruit capsular, three-, five-, to ten-valved, either 
one-celled or imperfectly five- to ten-celled, with loculicidal dehiscence. 
Seeds usually indefinite ; embryo inverted, either spiral or curved, in the 
midst of mealy albumen; radicle remote from the hilum. Shrubs or 
herbaceous plants with entire, opposite or alternate, stipulate or exstipulate 
leaves. They inhabit chiefly the southern regions of Europe, and the 
north of Africa. Some of the species are remarkable for the irritability 
of their stamens. Many of them yield a resinous balsamic juice, which 
imparts viscidity to the branches. The resinous matter called ladanum or 
labdanum, is yielded by Cistus creticus. Of the seven genera and 185 
species which are assigned to Cistaceee, North America has twelve species, 
and three genera. 
Helianthemum vulgare (Europe) (pl. 68, jig. 8); 0, the red fliwecame 

variety. 

Orver 206. FLacourtiaces, the ‘Arnotto Family. Sepals four to seven, 
slightly cohering. Petals equal to and alternating with the sepals, or 
wanting. Stamens hypogynous, equal in number to the petals, or some 
multiple of them. Ovary roundish, sessile, or slightly stalked ; style either 
none or filiform ; stigmas several, more or less distinct; ovules attached to 
parietal placentas, which sometimes branch all over the inner surface of the 
valves. Fruit one-celled, containing a thin pulp, either fleshy and inde- 
hiscent, or capsular with four or five valves. Seeds numerous, enveloped 
in a covering formed by the withered pulp ; albumen fleshy, somewhat oily ; 
embryo axile, straight ; radicle turned towards the hilum; cotyledons flat, 
toliaceous. Shrubs or small trees, with alternate, simple, usually exstipulate 
leaves, which are often dotted. The plants are chiefly natives of the 
warmest parts of the East and West Indies, and of Africa. 

Sub-order 1. Flacourtianee. Placentas ramifying over the inner surface 
of the fruit. 7ribe 1. Flacourtiew. Fruit dehiscent. Example: Flacourtia. 
Tribe 2. Erythrospermee. Fruit indehiscent. Example: Erythrospermum. 

Sub-order 2. Bixacee. Placentas narrow and running in lines along the 
parietes. Tribe 3. Bixiew. Fruit dehiscent. Flowers hermaphrodite. 
Example: Bixa. Tribe 4. Carpotrochee. Fruit indehiscent. Flowers 
often unisexual. Example: Carpotroche. 

The entire order embraces thirty-one genera and eighty-five species, none 
of them North American. The most important is Bixa orellana, the plant 
yielding arnotto. This is the reddish pulp surrounding the seeds, and is 
used to color cheese, and for various red dyes. 

Bixa orellana, Arnotto tree (South America) (pl. 68, jig. 7); @, @ 
flowering branch; 6, anther; c, pistil; d, e, capsule in verticle and cross- 
section ; f, burst capsule. 

Orver 207. Resepacem, the Mignonette Family. Calyx many-parted. 

Petals four to six, unequal, entire, or lacerated, in the latter case consisting 

of a broad scale-like claw, with a much-divided limb. Stamens ten to 

twenty-four, hypogynous, attached to a glandular torus; filaments variously 
united; anthers bilocular, innate, with longitudinal dehiscence. Ovary 

sessile, ‘threelobed, one-celled, multiovular, with three to six parietal 
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placentas; stigmas three. Fruit either a unilocular, many-seeded capsule, 
opening at the apex, so as to render the seeds seminude, or three to six few- 
seeded follicles. Seeds reniform, usually exalbuminous; embryo curved ; 
radicle superior ; cotyledons fleshy. Herbaceous plants, rarely shrubs, with 
alternate, entire, or divided leaves, having gland-like stipules. They 
inhabit chiefly Europe and the adjoining parts of Asia. A few are found in 
the north of India and south of Africa. The uses of the order are unim- 
portant. Reseda luteola, Weld, yields a yellow dye. Reseda odorata is 
the fragrant Mignonette. The Mignonette is rendered suffruticose by 
preventing the development of its blossoms. This is the origin of the tree 
Mignonette, which is much cultivated in France. There are six known 
genera and forty-one species, according to Lindley. Example: Reseda: 
Ellimia ruderalis of California appears to be the only American represen- 
tative. 

Reseda luteola, Weld, or Dyer’s rocket, Europe (pl. 66, jig. 18); a, 0, 
flowers and leaf; ¢, flower; e, capsule; 7, seed; g, flower from above. 

Orver 208. Cappartmpacea, the Caper Family. Sepals four, often more 
or less cohering. Petals four, sometimes 0, cruciate, usually unguiculate 
and unequal. Stamens hypogynous, four to six, or 00, but in general some 
high multiple of four, placed in an elongated hemispherical and often 
glandular torus. Ovary usually stalked; style filiform, sometimes 0; 
ovules curved. Fruit unilocular, siliqueform, and dehiscent, or fleshy and 
indehiscent, rarely monospermous, usually with two polyspermous placentas. 
Seeds generally reniform and exalbuminous ; embryo curved; cotyledons 
foliaceous, flattish. Herbs, shrubs, sometimes trees, with alternate, stalked, 
undivided, or palmate leaves, which are either exstipulate or have spines at 
their base. They are found chiefly in warm countries, and are abundant 
in Africa. There are 28 genera and 340 species. Six genera and eleven 
species are natives of North America. Zrzbe1. Cleomew. Fruit capsular. 
Examples: *Cleome, *Polanisia. Zribe 2. Capparee. Fruit fleshy. 
Example: Capparis. Not found in North America. 

The flower buds of Capparis spinosa, a native of the south of Europe, 
furnish capers. This plant is supposed to be the Hyssop of the 
Scriptures. 

Capparis spinosa, Caper plant (pl. 66, jig. 12); a, flowering branch; 4, 
capsule; ¢, cross-section of ditto; d, seed. 

Orver 209. Crucirers, the Ponsieods or Creswort Family. Brassi- 
cacere of Lindley. Sepals four, deciduous, the two latter ones gibbous at 
the base. Petals four, hypogynous, alternating with the sepals, deciduous, 
cruciate. Stamens six, tetradynamous, two shorter, solitary, opposite the 
lateral sepals, occasionally toothed ; four longer, opposite the anterior and 
posterior sepals, generally free, sometimes partially united and furnished 
with a tooth on the inside; anthers bilocular, introrse. Torus with green 
glands between the petals and stamens and ovary. Ovary superior, with 
parietal placentas, which meet in the middle, forming a spurious dissepiment 
or replum ; stigmas two, opposite the placentas, or anterior and posterior. 
Fruit a siliqua, or a silicula, rarely one-celled and indehiscent, usually 
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spuriously two-celled and dehiscing by two valves, which separate from the 
replum, one- or many-seeded. Seeds campylotropous, pendulous, attached 
in a single row by a funiculus to each side of the placentas; perisperm 
none ; embryo with the radicle folded upon the cotyledons which are next 
the placenta. Herbaceous plants, seldom undershrubs, with alternate leaves, 
and yellow or white, rarely purple flowers, without bracts. This order is 
well distinguished by having tetradynamous stamens. Most of the plants 
belonging to the order are European. The species, however, are found 
scattered all over the world. | 

Sub-order 1. Pleurorhizee. Cotyledons accumbent. Radicle lateral. 
Tribe 1. Arabidee. Siliquose. Cotyledons plane, parallel with the straight 
septum, linear. Examples: *Cheiranthus, *Nasturtium, *Arabis. Z7dbe 2. 
Alyssinew. Silicules separating in two plane or concave valves. 
Cotyledons plane, parallel with the large and oval septum. Example: 
*Draba. Tribe 3. Thlaspideew. Silicules separating in two navicular 
valves. Cotyledons plane, perpendicular to the straight septum. Example: 
*Thlaspi. Zribe 4. Huclideew. Silicula indehiscent. Cotyledons plane, 
parallel with the septum, which issometimes wanting. Example: Euclidium. 
Tribe 5. Anastaticee. Silicula longitudinally dehiscent, crossed by many 
transverse septa. Cotyledons plane, parallel with the septum. Example: 
Morettia. Zribe 6. Cakilinee. Silicula lomentaceous. Cotyledons plane, 
parallel with the septum, when present. Example: Cakile. : 

Sub-order 2. Notorhizee. Cotyledons incumbent; radicle dorsal. Tribe 
7. Sisymbriew. Siliquose. Cotyledons plane, perpendicular to the septum. 
Example: *Sisymbrium. Tribe 8. Camelinee. Silicula separating into 
two concave valves. Cotyledons perpendicular to the elliptic septum, 
broader than high. Example: *Camelina. Tribe 9. Lepidinee. Silicula 
separating into two navicular valves. Cotyledons parallel with the straight 
septum. Example: *Lepidium. TZiribe 10. Jsatedew. Silicula indehiscent, 
one-locular, one-seeded. Examples: *Thysanocarpus, Isatis. Zrabe 11. 
Anchoniee. Siliqua or silicula lomentaceous. Example: Morisia. 

Sub-order 3. Orthoplocee. Cotyledons conduplicate; radicle dorsal. 
Tribe 12. Brassiceew. Siliquose. Examples: Brassica, Sinapis. Z7ibe 13. 
Vellee. Silicula separating into two concave valves. Septum elliptic. 
Example: Vella. Zribe 14. Psychimew. Silicula separating into ‘two 

-navicular valves. Septum straight. Example: Schouwia. TZribe 15. 
Zillee. Silicula indehiscent, with one or two one-seeded cells. Example: 
Zilla. Tribe 16. Raphanee. Siliqua or silicula lomentaceous, the joints 
one- or few-seeded. Example: Raphanus. 

Sub-order 4. Spirolobew. Cotyledons twice folded; radicle dorsal. 
Tribe 17. Buniadew. Silicula indehiscent, divided into four one-seeded 
cells by one longitudinal and one transverse septum. Example: Bunias. 
Tribe 18. Erucarieew. Silicula lomentaceous, the lower joint two-celled, 
the upper one-celled. Example: Erucaria. 

Sub-order 5. Diplecolobew. Cotyledons three times folded; radicle 
dorsal. Tribe 19. Senebiercee. Silicula didymous, of two one-seeded 
cells. Example: Senebieria. Tribe 20. Subulariew. Silicula separating 
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into two valves, septum elliptical, cells many-seeded. Exainple: Subularia. 
Tribe 21. Heliophilee. Silicula elongated or oval, separating into two 
plane valves; septum straight or oval, cells many-seeded. Example: 
Heliophila. 

The entire order includes about 173 genera, with 1600 species. Of these 
40 genera and 240 species are North American. There are no truly 
poisonous plants in the order, the characteristics lying in the possession of 
anti-scorbutic and stimulant properties, with some acridity. Brassica 
oleracea is the stock from which all the varieties of cabbage are derived. 
B. rapa is the common turnip; B. campestris, the Swedish turnip. Sea- 
kale is Crambe maritima. The seeds of Sinapis nigra furnish table mustard ; 
and of S. alba, white mustard. The Horse-radish is Cochlearia (Armoracia) 
rustica; Isatis tinctoria furnishes Woad; I. indigotica, Chinese Indigo. 
The Radish and Cress also belong here. 

Sinapis alba, White Mustard (pl. 66, jig. 11); a, 0, leaf, flowers, and 
fruit; c, sexual apparatus; d, siliqua; ¢, ditto opened; 7, g, seed. 

Orper 210. Fumartaces, the Fumitory Family. Sepals two, deciduous. 
Petals four, cruciate ; one or both of the two outer gibbous at the base, the 
two inner cohering at the apex. Stamens hypogynous, usually six, 
diadelphous ; anther of middle stamen of each parcel bilocular, outer ones 
unilocular. Ovary free, one-celled; style filiform; stigma with two or 
more points; ovules amphitropal. Fruit either an achenium, or a two- 
valved, two-seeded capsule, or a many-seeded siliqua. Seeds crested ; 
albumen fleshy; embryo minute, excentric. Herbaceous plants, with a 
watery juice, and alternate, multifid leaves. Although at the first sight 
very unlike the Poppy family, the Fumitories resemble this order in their 
deciduous sepals, in their seeds, and in many cases in their fruit. The two 
outer unilocular stamens of each parcel may be considered as forming one 
perfect stamen, thus making the whole number four. They are found 
chiefly in northern temperate latitudes. They are said to be bitter and 
diaphoretic in their properties. Lindley notices 15 genera, including 110 
species. North America has four genera and twelve species. Z7zbe 1. 
Corydalee. Fruit siliquose, dehiscent, many-seeded. Examples: *Dielytra, 
*Adlumia, *Corydalis. Zrebe 2. Fumariee. Fruit siliculose, indehiscent, 
many-seeded. Example: Fumaria. 

Adlumia cirrhosa is the Alleghany vine of American gardens. Species 
of Dielytra are vulgarly known as Dutchman’s Breeches. 

Orver 210. Papaveracen, the Poppy Family. Sepals two, deciduous. 
Petals hypogynous, usually four, cruciate, sometimes a multiple of four, 
regular, rarely wanting. Stamens hypogynous, usually 00, sometimes a 
multiple of four; anthers dithecal, innate. Ovary solitary; style short or 
none; stigmas two, or many and radicating ; ovules 00, anatropal. Fruit 
unilocular, either siliqueform with two, or capsular with several parietal 
placentas. Seeds numerous ; albumen between fleshy and oily ; embryo 
minute, at the base of the albumen, with plano-convex cotyledons. Herbs 
or shrubs, usually with milky or colored juice, having alternate exstipulate 
leaves, and long one-flowered peduncles. The plants belonging to this 
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order are chiefly European. The species, however, are found scattered 
over tropical America, Asia, China, New Holland, Cape of Good Hope, &e. 
Lindley mentions aishtoen ae genera, and 130 species. North America 
has eleven genera, including sixteen species. 
“Tribe 1. "Nrgeenen Juice milky, colored. Sub-tribe 1. Bocconiew. 

Petals none, or not wrinkled in the bud. Examples: “Sanguinaria, 
Bocconia. Sub-tribe 2. Papaveree. Petals large, wrinkled in the bud. 
Examples : Chelidonium, “Argemone, * Papaver. 
Tribe 2. ee. Juice watery. WSub-tribe 3. Hunemanniee. 

Capsule bivalve. Examples: Eschscholtzia, *Dendromecon. Sub-tribe 4. 
Platystemonee. Examples: Platystemon, *Meconella. 
Opium is the concrete milky juice from the unripe capsules of Papaver - 

somniferum, or Poppy and its varieties. This plant is indigenous in 
western Asia, but has become extensively distributed in other parts of the 
world. The principal active principle of opium is morphia: others are 
codeine and narcotine, with meconic and sulphuric acid. Sanguinaria 
canadensis, Blood root or Puccoon, is well known for the red color of its 
juice. 

‘ Papaver somniferum, Poppy (pil. 66, jig. 9); a, a flowering branch; 4, 
bud, a sepal removed; ¢, pistil; d, capsule, opened at the side; e, seed 
magnified ; 7, seed of natural size; g, stamen. 
-Chelidonium majus, Celandine (Europe) (pl. 66, jig. 10); a, b, flower 
and fruit branch ; c, bud; d, flower; e, stamen; f, pistil; g, capsule. 

~ OrvER 212. SaRRacENtACEs, the Sidesaddle-flower Family. Sepals: five, 
persistent, imbricated in estivation, often with coherent bracts outside. 
Petals five, hypogynous, concave; occasionally the corolla is absent, and 
the calyx consists of four to six segments. Stamens 00; anthers adnate, 
(lithecal, introrse, with longitudinal dehiscence. Ovary free,  tri- 
quinquelocular; style single ; stigma persistent, either a truncated point, or 
large and peltate with five angles : ovules anatropal. Capsule three- to five- 
Siled. with loculicidal dehiscence. Seeds very numerous, small, attached 
to ee placentas which project from the axis into the cavity of the cells; 
albumen copious; embryo cylindrical, lying at the base of the seed ; radicle. 
pointing to the hilum. Herbaceous plants, found in boggy places, having 

radical leaves, the petioles of which are folded, and cohere so as to form 
ascidia or hollow tubes. Scapes one- or more-flowered. The plants are 
found in North America and Guiana. Their properties are not known. 
Lindley enumerates two genera, including seven species. Examples : 
Sarracenia, Heliamphora. All of these are North American, excepting 
Heliamphora with one species, found in Guiana at considerable elevations. 
Sarracenia purpurea is the Sidesaddle flower of the northern States. 

OrverR 213. Netvumptaces, the Water-Bean Family. Sepals four to five. 
Petals numerous, in many rows. Stamens indefinite, in several rows ; 
filaments petaloid; anthers adnate, introrse, opening by a double longi- 
tudinal cleft. Torus large, fleshy, elevated, inclosing in hollows of its 
surface numerous carpels. Nuts numerous, inserted, but loose, into the 
‘depressions of the torus. Seeds one to two; perisperm none; embryo 
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inclosed in a vitellus, large with two fleshy cotyledons. Aquatic herbs, 

with showy flowers, peltate floating leaves, and prostrate rootstocks, found 

in the temperate and tropical regions of the Oldand New Worlds. Lindley 
enumerates one genus, including three species. Example: Nelumbium. 
North America possesses one species, Nelumbium luteum, found in ponds 
and lakes of the southern and western States, more rarely in the middle and 

eastern. The floating leaves are sometimes one to two feet in diameter. 
The tubers, when boiled, furnish an agreeable food somewhat like the 
potatoe, and are gathered by some Indian tribes. 

Orver 214. Nympnamace®, the Water Lily Family. Sepals usually four, 
sometimes compounded with the petals. Petals numerous, often passing 
gradually into stamens. Stamens indefinite, inserted above the petals into 
the torus; filaments petaloid; anthers adnate; introrse, opening by two 
longitudinal clefts. Torus large, fleshy, surrounding the ovary more or less. 
Ovary multilocular, many-seeded, with radiating stigmas; numerous 
anatropal ovules. Fruit many-celled, indehiscent. Seeds very numerous, 
attached to spongy dissepiments; albumen farinaceous; embryo small, 
inclosed in a fleshy vitellus, and situated at the base of the perisperm. 
Aquatic plants, with peltate or cordate fleshy leaves, and a rootstock or 
stem which extends itself into the mud at the bottom of the water. Lindley 
enumerates five genera, comprehending fifty species. Examples: “Nymphea, 
*Nuphar, Victoria, Euryale. Nymphza odorata is the white Water Lily 
found in various parts of the United States. Nuphar advena is the common 
Splatter-Dock. There are two other species in North America, one more 
northern, the other more southern. Schomburgh has recently discovered a 
new genus Victoria in Guiana, the flowers of which are a foot in diameter, 

the leaves from four to six and a half feet. 
Nymphea lotus (Egypt) (pl. 58, 59, jig. 9). 
OrveR 215. Caspompacez, the Water Shield Family. Sepals three to 

four. Petals three to four, alternate with the sepals. Stamens hypogynous, 
arising from an inconspicuous torus, two or three times the number of the 
petals ; anthers linear, introrse, continuous with the filament. Carpels two 
or more; stigma simple ; ovules orthotropal. Fruit indehiscent, tipped with 
the indurated styles, containing one or two pendulous seeds. Embryo small, 
inclosed in a vitellus (the sac of the amnios), and placed at the base of a 
fleshy perisperm. American aquatic plants, with floating peltate leaves. 
Lindley mentions two genera, including three species. Examples : Cabomba, 
*Brasenia. Of the two known genera, Cabomba has two species in Guiana 
and one in the southern United States. Brasenia with one species (B. 
peltata) is found in North America, and possibly in New Holland. 

Orpvrr 216. Brrsermaces, the Barberry Family. Sepals three, four, to 
six, deciduous, in a double row. Petals hypogynous, equal in number to the 
sepals, and opposite to them, or twice as many, often having an appendage 

* at the base on the inside. Stamens equal in number to the petals, and 
opposite to them; anthers adnate, bilocular (dithecal), each of the loculi 

opening by a valve from the bottom to the top. Carpel solitary, unilocular, 
containing two to twelve anatropal ovules; style sometimes lateral ; stigma 
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orbicular. Fruit baccate or capsular, indehiscent. Albumen fleshy or 
horny; embryo straight, sometimes large. Shrubs or herbaceous perennial 
plants, with alternate, compound, exstipulate leaves. The true leaves are. 

often changed into spines. [ound chiefly in the mountainous parts of the 
temperate regions of the northern hemisphere. Tribe 1. Berberidew. 
Embryo in the axis, and occupying nearly the whole length of the albumen. 
Shrubs. Example: *Berberis. Zribe 2. Nandinee. Embryo minute at: 
the base of the albumen, often oblique with respect to the hilum. Perennial 
herbs. Examples: #7 pontices *Podophyllum. 

Lindley enumerates twelve genera with one hundred species, of which 
seven genera with eleven species belong to North America. Berberis 
vulgaris and canadensis constitute the Barberry plant, known for the acidity ~ 
of the fruit, which is caused by the presence of oxalic acid. Podophyllum 
peltatum is the May-apple. ? 

Berberis vulgaris, Barberry (Europe) (pl. 68, fig. 5); a, flowering branch; 
6, a flower; c, calyx and pistil; d, stamens ; ¢, berry ; 7, longitudinal section 
of a berry; g, the seed. 

Orper 217. MrnisperMacex, the Moon-Seed Family. Flowers usually 
unisexual (often dicecious). Sepals and petals similar in appearance, in one 
or several rows, three or four in each row, hypogynous, deciduous. Stamens 
monadelphous, or occasionally free; anthers adnate, extrorse. Carpels 
solitary or numerous, distinct or partially coherent, unilocular; ovule 
solitary, curved. Fruit a succulent, one-seeded, oblique or lunate drupe. 
Embryo curved or peripherical ; radicle superior ; albumen fleshy, sometimes 
wanting. The plants of this order are sarmentaceous or twining shrubs, 
with alternate leaves, and very small flowers. The wood is frequently 
arranged in wedges, and hence the order was at one time put under the 
division called Homogens by Lindley. The order is common in the tropical 
parts of Asia and America. There are twenty-three known genera, 
including 202 species. Examples : *Menispermum, Cissampelos, *Cocculus. 
Two genera with three species represent this order in North America. 
The Cocculus indicus of the shops is the fruit of Anamirta cocculus. 
Although highly poisonous, it is employed by some brewers to give 
bitterness to porter. It is also used to intoxicate and capture fish. 

Orver 218. Anonace#, the Custard-Apple Family. Sepals three or four, 
persistent, often partially cohering. Petals six, hypogynous, in two rows, 
coriaceous, with a valvate sstivation. Stamens indefinite (very rarely 
definite); anthers adnate, extrorse, with a large four-cornered connective. 
Jarpels usually numerous, separate or cohering slightly, rarely definite ; 
ovules anatropal, solitary or several, erect or ascending. Fruit succulent 
or dry, the carpels being one- or many-seeded, and either distinct or united 
into a fleshy mass; spermoderm brittle; embryo minute, at the base of a 
ruminated perisperm. ‘Trees or shrubs, with alternate, simple, exstipulate 
leaves, found usually in tropical countries. Lindley enumerates 20 genera, 
including 300 species. Examples: Anona, Uvaria, Gualteria, *Asimina. 
There are four species of Asimina in the United States. One of these, A. 
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tribola, is the Papaw of the western and middle States. Anona cherimolia 
furnishes the Cherimoyer of Peru. The lancewood in so much request for 
carriages, fishing-rods, &c., is furnished by Duguetia quitarensis, a native of 
Guiana. 

Anona squamosa, Anona, West Indies (pl. 68, jig.3); a, flowering 
branch ; 0, receptacle; ¢, stamen; d, fruit in section; ¢, seed; ,f, ditto in 
section. 

Orper 219. Maenoriacna, the Magnolia Family. Sepals two to six, 
usually deciduous. Petals two to thirty, hypogynous, often in several rows. 
Stamens indefinite, distinct, hypogynous: anthers adnate, dehiscing longi- 

tudinally. Carpels numerous, one-celled, arranged upon a more or less 
elevated receptacle; ovules anatropal, suspended, or ascending; styles 
short. Fruit consisting of numerous distinct or partially coherent carpels, 
which are either dehiscent or indehiscent, sometimes samaroid. Seeds, 
when ripe, often hang suspended from the carpels by a long, slender cord ; 
embryo minute, at the base of a fleshy perisperm. Trees and shrubs, with 
alternate coriaceous leaves, and deciduous convolute stipules. They 
abound in North America, and some species occur in South America, 
China, Japan, New Holland, and New Zealand. 

Sub-order 1. Magnoliew. Carpels spicate on the elongated torus. 
Anthers long. Scales of the leaf-bud formed of convolute stipules. 
Examples: Talauma, *Magnolia, *Liriodendron, Michelia. 

Sub-order 2. Llliciew. Carpels in a single whorl, anthers short. Leaves 
with transparent dots. Examples: Tasmannia, Drimys, *Hlicium. 

Sub-order 3. Schizandrew. Flowers monecious, or dicecious. Pistils 
imbricated, spicate, or capitate. Stamens in a cluster, monadelphous, or 
distinct. Stipules none. Leaves entire or toothed. Stems often sarmen- 
tose. Mucilaginous, the seeds aromatic. Examples: Spherostemma, 
*Schizandra. 

The order, according to Lindley, contains eleven genera and sixty-five 
species, of which three genera and ten species are North American. The 
Magnolias belong principally to the United States and to China. Magnolia 
grandiflora has flowers six to eight inches in diameter. M. macrophylla 
has leaves from one to three feet in length. The cucumber tree of the 
middle States is M. acuminata. M. glauca is a small species found in wet 
places along the Atlantic coast, and possessing very fragrant white flowers. 
Winter’s bark is obtained from Drimys winteri, or aromatica, brought from 
the Strait of Magellan, in 1579, by Captain Winter. Liriodendron 
tulipiferum is the American Tulip tree, or Poplar, which furnishes the 
valuable cabinet wood, known as poplar. (The wood of Populus, or the 
true Poplar, is unfit for manufacturing purposes.) Several species of 

Nlicium or Anise are found in the United States: 
Illictum anisatum, Star Anise, China and Japan (pl. 68, jig. 2); a, 

flowering branch ; 0, flower from above; «, pistil and stamens ; @, stamens; 
é, pistil; ff, seed vessels ; g, seed. 

Magnolia grandiflora, United States (pl. 68, jig. 1); @, leaves and 
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flower; 6, a capsule burst, and a seed hanging out by the funiculus; ¢, d, 
seeds. | 

Orper 220. Drtentace#, the Dillenia Family. Sepals five, persistent. 
Petals five, deciduous, in a single row. Stamens indefinite, hypogynous, 
either distinct or combined into bundles; filaments dilated at the base or 
apex; anthers adnate, introrse, with longitudinal dehiscence. Ovaries 
definite, more or less distinct, with a terminal style and simple stigma; 
ovules ascending. Fruit of two- to five-capsular, or baccate unilocular 
carpels, which are either distinct or coherent. Seeds irillate, several in 
each carpel, or only two, or one by abortion; testa (spermoderm) hard ; 
embryo straight, minute, at the base of fleshy albuinen. The plants of the 
order are trees, shrubs, or undershrubs, having alternate, exstipulate, 
coriaceous, or rough leaves. They are found chiefly in Australasia, Asia, 
and the warm parts of America. They have astringent properties, and 
some of the species afford excellent timber. Lindley enumerates 26 genera, 
including 200 species. Tribe 1. Ddlleniew. Anthers with linear cells. 
Australasian species. Example: Dillenia. Zribe 2. Delimew. Anthers 
with rounded cells. Species mostly American, some few Asiatic or African. 
Example: Delima. 

Orper 221. Rancncuiacrs, the Crowfoot Family. Sepals three to six, 
frequently five, deciduous. Petals five to fifteen, rarely abortive, sometimes 
anomalous in form, occasionally with scales at the base. Stamens usually 
indefinite, hypogynous; anthers adnate; carpels numerous, one-celled, 
distinct, or united into a single many-celled pistil; ovary containing one 
anatropal ovule, or several united to the inner edge. Fruit various, either 
dry achenia, or baccate, or follicular. Seeds albuminous, erect, or 
pendulous ; albumen horny; embryo minute. Herbaceous, suffruticose, or 
rarely shrubby plants, having alternate, or opposite, simple, much-divided 

leaves, with dilated sheathing petioles. Juice watery. Hairs, if present, 
simple. Zribe 1. Clematidee. Calyx colored, with valvate estivation. 
Petals none or shorter than the sepals. Acheenia one-seeded, with the styles 
much elongated and plumose, the seed pendent. Generally climbing shrubs 
with opposite leaves. Examples: *Clematis,*Atrogene. Zribe 2. Anemonew. 
Calyx often colored, with imbricate estivation. Petals none or plane. 
Acheenia one-seeded, with styles often much elongated and plumose, with 
pendent seeds. Herbs with leaves usually radical, the cauline alternate ; 
flowers often involucred. Examples: *Thalyctrum, *Hepatica, *Hydrastis, 
*Anemone. Tribe 3. Ranunculew. Calyx with imbricated estivation. 
Anthers extrorse. Petals with a small nectariferous scale or gland at the 
base inside. Seed erect, sometimes suspended. Herbs with the leaves 
radical or alternate; the flowers solitary, not involucred. Example: 
*Ranunculus. Tribe 4. Helleborew. Calyx with imbricated estivation. 
Petals none or irregular, often tubular or bilabiate. Carpels follicular, 
many-seeded. Herbs with the leaves radical, or with the caulinary 
alternate. Examples: *Caltha, *Trollius, Helleborus, *Delphinium, 
*Aconitum, *Aquilegia. TZribe 5. Paoniew. Calyx with imbricate esti- 
vation. Petals planeor none. Carpels fleshy or capsular, often one-seeded 
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by abortion. Herbs or undershrubs. Examples: *Actaa, *Cimifuga, 
Xanthorrhiza, *Pseonia. 

The entire order embraces 41 genera with 1000 species, of which 20 
genera and about 140 species are North American. Some species are more 
or less poisonous. Aconitum napellus, or Monkshood, contains aconite. A. 
ferox furnishes the well-known East Indian poison, called Bikh. The seeds 
of Delphinium, or Larkspur, are used in some sections of country for 
destroying vermin on the heads of children. 

Pulsatilla pratensis, Europe (pl. 66, jig.3); a, plant without the root ; 
b, stamens; ¢, receptacle with the fruit; d, section of the fruit. 

Anemone hortensis, Garden Anemone, Europe (pl. 66, fig. 2). 
Clematis erecta, Europe (pl. 66, jig. 1); a, stamens; b, achenium; ec, 

stamen ; d@, acheenia together. 
Adonis vernalis, Europe (pl. 66, jig. 5); a, flower branch; 4, a pistil ; 

¢, receptacle; d, fruit. 
Ranunculus -acris, Europe (p/. 66, fig. 4); @, 6, flowers, leaf, and fruit; 

¢, fruit. 

Helleborus niger, Black Hellebore, Europe (pl. 66, fig. 6); a, 6, leaf and 
flower; ¢, receptacle with nectaries, pistils, and one stamen, the rest 
removed; d, seed vessel; ¢-y, seeds. 

Aconitum stcrkianum, Europe (pl. 66, fig. 8); a, b, flower branch with 
leaves; c, vertical section of flowers; d, stamen; ¢, capsule; f, seed; 9; 
root. 

Aquilegia vulgaris, Columbine, Europe (pl. 66, fig. 7); a, root leaf; 3, 
flower branch; ¢, cauline leaf; d, pistils and stamens, only three of the 
latter remaining; e, section of fruit; 7, g, seeds. 
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BU OG L.. 

Pruatrses 74-118. 

General Introduction. 

Zoo.oay is a systematic exposition of animals according to their external 
and internal structure, and the functions of their organs. The internal 
structure can be frequently inferred from the external characters ; we may, 
for example, determine the aliment of an animal, and the structure of the 
digestive organs, by examining the teeth. This is, however, not sufficient 
in all cases, so that it becomes necessary also to examine the internal parts, 
because the relation between animals depends upon the entire organization ; 
and this being well ascertained, the functions of the various organs can 
generally be determined without much difficulty. 

From the earliest period it was found necessary to group those animals 
together which were observed to have certain natural characters in common. 
We find, upon inquiry, that the endeavors to arrange animals systematically 
have taken two principal directions, which have been named natural and 
artificial classification. The former has in view the classification of animals 
upon the greater or less perfection of the various organs, among which 
those connected with the circulation and oxygenation of the blood, 
locomotion, and digestion, hold a prominent place; the latter depends upon 
a character or habit arbitrarily chosen, and independent of others. A 
character, however, which may be regarded as unessential by one observer, 
will be considered as of the greatest importance by another. In the earlier 
stages of science, when the number of known species was comparatively 
small, artificial methods were popular, because they were considered easy 
of acquisition: now, however, it is found that they are calculated to give 
superficial ideas ; and that to present the condition of zoological science in 
its true light, a more philosophical system must be made use of. 

Aristotle, whose great mind was master of many sciences, both moral and 
physical,-and whose works had an authority in Europe for many centuries, 
second only to that of the sacred Scriptures, takes precedence, in point of 
time, as the first systematic zoological observer. Born at Stagira, in the 
year 383 before Christ, he became the instructor of Alexander the Great, 
who formed a large collection of animals to enable him to pursue his investi- 
gations. As a history of zoological systems forms no part of the plan of 
this work, only a short outline of the most important periods will be 
given. 

ARISTOTLE divides animals into such as have blood, and such as are 
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without it. The former comprehends the (A) Verresrara, and the latter 
the (B) Everresrata of later authors. These are subdivided as follows: 

A. 

Animals which are Viviparous, - - - - Mamata. 
- ‘6 6 OviraRots, . 

with four feet, = - - - Reprizes. 
with two feet and wings, -  Brrps. 
without feet, - - - SERPENTS. 
with fins, - : - - Fisues. 

B. 

Animals without shells, —- 5 ah 2 - - Worms. 
$s with a soft shell, - - - - - CRABS. 
is with a calcareous shell, : - - SNAILS. 
ag with an articulate body, . ie, 0S Eysiena: 

Pury the elder, nearly four hundred years later, compiled an extensive 
work on natural history, but without offering a system, or adding any 
original matter of scientific value, although the large collections of living 
animals in Rome must have afforded him many facilities for study. 

GALEN paid more attention to the internal structure than to the formation 
of a system; and from his time, A.D. 200, to the fifteenth century nothing 
was done of any account. 

Beton, the reviver of natural history in modern times, was born in 1517, 
and pee travelling three years in Europe, Egypt, Greece, and Asia Minor, 
at the expense of the bishop of Mans and Clermont, and the cardinals of 
Tournon and Lorraine, he returned to Paris in 1550 with a large collection, 
when he published his works. 

RonpELeEtTIus, a medical professor at Montpellier, published a work in 
1554, on Ichthyology ; and another appeared in the same year, upon the 
same subject, by Sarviani, a Roman physician. 

ConraD GESNER, 2 physician born at Zurich, in 1516, published an 
extensive history of animals in 1585. 

Aprovanpt, a professor of Bologna, born in 1525, was the author of 

fourteen folio volumes, published between 1599 and 1640. 
Mourrer’s Theatrum insectorum, the earliest English zoological nie 

was published in 1634. Most of ae authors of this period repeated the 
fables of Pliny, or were deceived by those who sold factitious curiosities, .a 

‘remnant of which still remains in the occasional appearance of a stuffed 
amermaid or impossible fossil. It was not until the appearance of Linnzus 
that natural science was placed upon a permanent basis. Born in Sweden, 
in 1707, he was at first intended for the Church, but subsequently studied 
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medicine, suffering much from destitution during the period of his studies. 
In 1732 the University of Upsal sent him upon his celebrated Lapland 
tour. After this he taught mineralogy, and in 1735 took his medical 
degree. 

Linnzus, whose great mind embraced the three kingdoms of nature, 
established the artificial method ; since he indicated and arranged animals, 
plants, and minerals, by means of a few characteristics, enabling every 
naturalist to find a special name for each animal—a method which should 
as much as possible serve as a complete catalogue, convenient for ascer- 
taining the names of known species, or of intercalating such as ore be 
unknown. His classification is briefly as follows : 

1. Animals whose heart has two ventricles and two auricles ; blood warm 
and red. 

Viviparous. Mammatra. Oviparous. Aves (Birds). 
2. Animals whose heart has one ventricle and one auricle; blood cold 

and red. | 
With lungs. Ampurpra (Reptiles). With gills. Pisces (Fishes). 

2. Animals with one ventricle and no auricle; blood cold and yellowish. 
With antenne. Insecra (Insects). With tentacles. VueErmes 

(Worms). : 
The Linnzan Vermes included Intestina, Mollusca (not those of later 

authors), Testacea, Zoophyta, and Infusoria. 
_ The impulse which Linnzeus gave to the study of nature resulted in large 
collections formed in exotic regions chiefly by his disciples, among whom 
were Thunberg, Forskol, Spaarman, Hasselquist, and Osbeck ; and as these 
collections contained many species which could not be properly arranged 
according to his system, the want of a more natural one was soon felt, and 
this was finally supplied by the immortal Cuvier, who laid the foundation of 
a natural classification in a deep study of the entire structure of the animal 
frame; showing, for example, how the characters of an unknown fossil 
animal might be determined from a few bones. 

Cuvier was born in 1769, at Montbéillard, on the Alaine, in France, then 
belonging to the house of Wurtemberg ; and died in 1832, aged sixty-three. 
The national museum at Paris, the first in Europe, was the chief scene of 
his triumphs. He divides animals into Verresrata and InvEeRTEBRATA, 
separating the first into Mammalia or beasts ; Aves or birds; Reptilia or 

_reptiles ; and Pzsces or fishes. The Invertebrata he separates into D/ollusca 
_or shellfish ; Articulata or insects, &e.; and Radiata, including starfish 
and some ee ogeneous materials. . 

The most recent mode of determining the relative station of animals, i is 
that employed by Acassiz, founded upon the development of the young from 
the ovum ; a mode seein in the hands of this distinguished professor, has 
in some cases furnished more certain results than the consideration even of 
the nervous system. 

Zoology is distinguished as general and special. The former compares 
the internal and external structure of animals, not only to understand the 
phenomena of animal growth and life, but also to unravel the laws 
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according to which the organs are developed from the lowest to the highest 
classes which associates it with comparative anatomy and physiology; the 
latter compares individual animals with each other to determine the 
peculiarities of individual species, treating of their character and habits. 

The attempt has been frequently made to arrange animals in a regular 
scale from the lowest to the highest, under the impression that each.animal 
must have an equal, a higher, or a lower organization when compared with 
others. This might be the case if there were only one set of organs; but 
as there are many, an animal may have a simple organization in one, and a 
complicated one in another. Thus by their organs of locomotion and general 
economy, insects would be placed above mollusea, whilst the latter are 
allied to the higher orders by their circulation. One proposes to arrange 
animals in a series of parallel lines, whilst another thinks that their affinities 
will be best shown by arranging them in a circle. The entire organism 
being moved through the nervous system, this has more recently received a 
great share of attention; and although it has proved satisfactory to a 
certain extent, it is at times difficult to make safe deductions from variations 
in the details. Under these circumstances, there are to be found those who, 
like Duméril and Swainson, think that external characters are sufficient for 
the classification of animals, as it is through these that they are placed in 
communication with external nature. Blainville makes the external organs 
the basis of his twenty-five divisions; considering their position, the skin 
and its appendages, and the structure and uses of the limbs. 

There are many important affinities between plants and animals, as we 
have already mentioned in the introduction to Botany. One of the most 
important of these has been discovered in modern times, by means of the 
improved microscope. Thus it has been shown that the structure and 
growth, as well in animals as in plants, is due to cells. There are, besides, 
other points of similarity, which will be stated further on. 

It is still doubtful whether certain organisms belong to plants or animals, 
there being grounds upon each side of the question. Some animal pro- 
ductions, as corals, were at an early day regarded as plants ; whilst certain 
vegetable productions have, until a recent period, been considered animals, 
and indeed some are still considered such. These doubtful organisms are 
to be found chiefly among the low and minute forms which require a 
microscope for their investigation. In the case of sponges, strong argu- 
ments have been brought forward upon both sides, by acute observers who 
have examined them in a living state, for the sponge of commerce is a 
mere skeleton. 

At first view, animals and plants would seem to be sufficiently separated 
by the respiration ; as the former breathe and assimilate oxygen and expel 
carbonic acid gas, whilst in the latter this operation is reversed. This 
view of a contrary action is, however, not strictly correct, because in 
animals respiration must continue without intermission, whilst plants breathe 
inwards by day and outwards by night. Leaves and spiral vessels are the 

breathing organs of plants ; gills, tracheze, and lungs, those of animals. 

With regard to nutrition, animals and plants are nourished by extraneous 
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materials suitable to their organization, which are taken up and distributed 
by vessels, which do not correspond, however, except that those of plants 
may be considered similar to the alimentary canal of animals. In certain 
plants, as in Chelidonium and Vallisneria, a kind of circulation has been 

observed. 
A still greater relation appears in the propagation of animals and plants, 

which frequently takes place in both kingdoms by means of spontaneous 
division, and the growth of the separating shoots or buds, as in the case of 
the creeping roots, and the shoots of many plants ; and also in some animals, 
where numerous stems united by a common base, give rise to others 

which become separated and commence an independent existence, as in the 
polypi. The spontaneous division of the infusoria belongs to this mode of 
reproduction. Plant and animal eggs can also be brought into comparison 
with each other, if the lower orders of both be taken for this purpose. The 
phenomena of vegetable life which are also present in the animal kingdom, 
may be stated as follows : 

1. The ability of individual portions when detached to grow and live 
independently, and even to originate others. Many plants can be increased 
by cuttings, and it is well known that pieces cut from fresh water polypi 
will grow and form perfect individuals. 

2. As plants always produce new shoots, so in the corals are similar parts 
produced ; and as a tree placed with its top in the ground may produce 
leaves and blossoms from the upturned roots, so the base of a sertularia 
may become the head by producing young polyps. 

3. The formation of buds happens in both kingdoms, of which the polypi 
again afford examples. 

4. In plants we also find traces of irritability, like the movements of the 
mustard plant when touched. Animals and plants are both subject to 
sleeping and waking. 

5. Plants and animals undergo metamorphosis, and sustain malformation 
and disease, which sooner or later result in death, after which both are subject 
to fermentation and putrefaction. 

6. Plants and animals, and their organs, are developed gradually according 
to a certain plan. As the root and stem are formed out of the seed, and the 
leaves from the cotyledons, until at length the flower and its component 
parts are produced, so we find the several organs of the animal body to be 
formed from the membrane of the yolk. 

7. As there are plants which live but a few days, or even hours, like 
many fungi, so there are animals, as the ephemera. Most plants, like most 

insects, live but a single summer. On the other hand, plants as well as 

animals may attain a very great age, and examples are not rare of trees a 

thousand years old. Animals also become very old, although it is difficult 

to arrive at any certain conclusion upon this point. There is reason to 

believe that the crevish or river crab (Astacus) lives about twenty years ; 

the honey bee ten years ; the pike several centuries ; carps.and eels acentury ; 
crocodiles and tortoises, whose growth continues during a long period, 
probably attain a very great age ; a toad was. watched in a house for thirty- 
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six years ; chickens live from twenty to thirty years; parrots, ravens, and 
swans, from eighty to one hundred ; a goose lived to near one hundred ; 
an ass thirty-six; and a horse sixty. The colossal mammalia may live 
several centuries. : | 

8. Plants and animals are subject to hybernation, a phenomenon which 
we find especially in the polar and temperate zones, partly on account of 
the absence of the necessary heat, the deficiency of the means of subsistence, 
but also on account of a peculiar organization. In this condition plants 
lose their leaves and animals fall into a continued death-like sleep, concealed 
in holes and caves. All the functions are limited to their minimum. In 
hot regions we find a corresponding summer repose in animals and plants, 
connected with the great heat and aridity of the season. Then many. 
tropical plants shed their leaves; crocodiles lie in the mud apparently dead, 
land shells close their aperture by a diaphragm; and certain freshwater 
species bury themselves at the bottom of ponds which become desiccated, 
until the return of the rainy season calls them to renewed life. : 

: 9. Plants, like animals, exhibit, under certain circumstances, great 

tenacity of life. Seeds of plants can preserve their germinating power for 
a long time, that of beans lasting one hundred years or more. An onion 
found in the hand of an Egyptian mummy germinated after an interval of 
not less than two thousand years, and the same thing happened with some 
cereal grains. The eggs of infusoria seem to afford a parallel in the animal — 
kingdom. The examples cited of living toads found embedded in solid 
stone have not been sufficiently well authenticated to be admitted as facts, 
nor have the species thus said to be found ever been described or named. 

10. Plants and animals become degenerate, as in the case of cultivated 
vegetables, which are sometimes quite unlike their original species. 

11. There are living plants and animals which are capable of giving 
light in the dark, as some of the former which grow in subterranean 
passages, certain roots, and the blossoms of certain orange-flowered plants. 
Many animals, as the Medusas and fire-flies, emit a phosphorescent light ; 
and it is well known that decaying animal and vegetable matter is luminous 
under certain circumstances. 

But notwithstanding the various relations between plants and animals, 
there are still essential differences which it is sufficient merely to allude to 
here. The most essential distinction lies in the free will of the animal, and 
the power to make use of it in voluntary motion; and the presence of 
nervous matter to convey sensation. A mouth, muscles, bones, and organs 

of sense, are not present in any plant. Animal heat, electricity, and art, 
have no parallel among vegetables. 

Instinct is peculiar to animals, like that of migration, defence, the 

constructions of bees and wasps, the expeditions of war and to make slaves 
which ants undertake, &c. Instinctive actions are not taught, although a 
permanent habit may become an instinct. The young duck swims at once, 
the young snapping turtle bites when taken from the egg, and a harmless 
serpent without fang or rattle will vibrate its tail like a rattlesnake, 
producing a similar sound among dry leaves. The brain of the young is 
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modelled upon that of the adult, and where the scale of ideas is limited, 
they must be as essentially hereditary as the external form.* An English 
writer endeavors to found a distinction between instinct and reason, by 
citing the case of a young animal, as a monkey, being terrified by one of 
its natural enemies, as a large serpent, when seen for the first time, which 

would not be the case with a young human being. Nevertheless, if man 
were for ages subject to be devoured by a large reptile, watching and 
caution would at length become habitual, and be transmitted as an instinct. 
The brain of the young is not necessarily that of the adult, but that of the 
adult at an earlier stage. So a quality or habit is not always transmissible 
from a parent to its immediate offspring, but it may appear in a more 
distant descendant, by a kind of “alternation of generations.” Colonel 
Hamilton Smith considers the spotted horse as an original Asiatic race 
with which the ordinary breeds were sometimes crossed, and he thus 
accounts for the occasional appearance of examples of it. The original 
race is mild and intelligent, which is one reason for its frequent use in 
equestrian exhibitions. 

One of the most important inquiries in the history of animals and plants, 
is that which relates to their distribution. That of the latter has been 
treated of under Botany; and as regards animals, our contracted space 
limits us to the following general view. 

There are both aquatic and terrestrial animals, the number of which may 
perhaps be equal; but there are also species which can live both in water 
and on land, as many of the amphibia, and some other vertebrata. Some 
aquatic animals live partly in fresh, and some in salt water; but there are 
others which leave the sea to spawn in the fresh water, as the salmon. 

In the sea itself there are several regions depending upon the depth. Some 
marine animals live near or at the surface, others upon the bottom, in some 
cases within certain limits as to depth. Many land and sea animals live 
only as parasites upon or within others. Some species have a peculiar 
parasite, while others support several kinds. 

Zoogeography, or the geographical distribution of animals, teaches the 
circumstances and positions under which animals occur, both as regards 

individual species, genera, or larger groups. The chief circumstances 
which seem to contro] animal distribution, are temperature, elevation, and 
natural barriers ; whence it results that not only the continents, but much 

smaller regions, have their peculiar fauna. In proceeding from the tropics, 

species will be found to diminish rapidly. Some animals are circumscribed 
within very narrow limits, being confined to a single locality, as the curious 
reptile genus Amblyrhynchus to the Galapagos islands, or the Aurochs 
(Bison priscus) to a single forest in Russia. The genus Bradypus (sloth) 

and Dasypus (armadillo), Auchenia (llama), are confined to South America; 
the Marsupialia (possum, &c.) to America and Australia, and the Zebras to 
Africa. Others are more widely spread, as the dogs, bats, mice, We. 

* These views are favorable to the doctrine of innate ideas, which is generally opposed by 
speculative reasoners. 
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Libellula (pl. 74, fig. 44) ferrugimea occurs from Spain to Java. Peltis 
pusilla, a coleopterous insect, inhabits China, Madagascar, and Brazil. 

The brightest colored and the larger forms of animal life are generally 
found in the warmer zones, as the large crocodiles and gigantic serpents 
among reptiles, and the lions and tigers among cats. There are, however, 
some exceptions, as some of the largest whales inhabit cold climates, whilst 
the American mastodon was larger than any recent elephant. 
Man exercises considerable influence upon the distribution of animals. 

Cultivation, and the removal of forests, together with hunting and fishing 
upon a large scale, drive them to other localities, and reduce their numbers ; 
whilst steam navigation causes certain species of fish to leave rivers in 
other respects well adapted to them. For his own use, man transports 
various domestic animals, some of which, like the horse and ox in South 

America, have formed large wild herds. Goats and dogs occur similarly in 
certain islands. Some animals have been so long domesticated, that the 
original stock is unknown, if it still exists, as in the case of the cat and 
camel. 

The animal kingdom is usually separated into two large sections by the 
presence or absence of an internal skeleton; a separation, however, which 
is not natural, as the two sections are not of equal value, as will appear 
when we speak of the divisions. The essential part of such a skeleton is 
the spine, composed of a series of vertebrae, whence the animals provided 
with it are named Vertebrata; and those without it Evertebrata or 
Invertebrate animals. The latter section is much the richest in genera and 
species ; it is separated into three great divisions (the Vertebrata forming 

another) and many minor groups; and, from the difficulty which they 
present, there still remains a good deal of uncertainty in the classification 
of certain portions. The following sketch, together with pl. 74, represents 
the orders according to the classification of Cuvier somewhat modified, and 
generally in inverse order. 

Instead of an internal skeleton, many of the evertebrate animals are 
provided with a kind of external skeleton for the protection of the inner 

soft parts. The chief distinction between them and the Vertebrata lies in 
the nervous system, which is not developed asa brain and spinal marrow, 
but as anervous ring round the cesophagus, or as a double chord, with bead- 
like swellings at various intervals, as if the brain were divided into different 
centres of vitality, giving rise to various nerves. Hence, in dividing an 
insect into several parts, each seems to have nearly the same amount of 
vitality. .Cuvier divides this section into THREE Divisions, which are named 
Rapiata, Mortiusca, and ARTICULATA. 

The Radiata are named from the arrangement of the parts around an 
axis somewhat as in plants, whence they are also called Zoophyta. The 
Mollusea or soft animals, which include the shellfish, are characterized by 
the soft pulpy and slimy nature of the body, which is inclosed in a kind of 
mantle; they.are generally without regular limbs, and some are without a 
head. Their power of locomotion is generally limited, and some are 
altogether sedentary. The Articulata are distinguished by a ringed or 
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jointed body and limbs, the external part being the hardest, and partaking 
of the nature of an external skeleton. They are generally provided with 
well developed limbs, and are able to fly, run, and swim, with great facility. 
A few are without limbs. This division includes insects; Crustacea, or 
erabs; Arachnida, or spiders; and Annelida, or ringed worms. 

Division I. Raprara. 

Class 1. Infusoria. 

This class includes animals so minute that many of them cannot be seen 
with the naked eye. They are named from being found in infusions of 
organic matter. They are generally provided with wbrile, or vibratile 
organs, also named czza, which resemble a minute fringe of hairs, which 
are constantly in motion, causing either locomotion of the animalcula, or 
currents of water, which bring their food within their reach. 

Orprer 1. Potyeastrica (Homogenea, Cuvier), to which has been attri- 
buted a compound stomach, resembling a bunch of grapes, whence the 
name applied by Ehrenberg, who made the supposed discovery. The 
genus Monas (pl. 74, fig. 1) is an organized globule which moves by 
rotation. Some authors think they are not animals, but the seeds of Alge. 
The smaller kinds are only from one to two thousandths of a line in length, 
so that a drop of water may contain half as many individuals as there are 
human beings upon the earth, or five hundred millions of them. 

Oxver 2. Rorirera, in which the action of the vibrillz is supposed to 
resemble a wheel in motion. They are now removed to the lowest position 
among the Crustacea. Pl. 74, fig. 2, Monocerca. 

Class 2. Zoophyta. 

This includes the abundant order of the coral animals, the naked Polypi 
(jig. 4), of which the freshwater species are the best known. The sponges 
(pl. T4, fig. 8) have also been placed here. The classification given here 
(that of p/. 74) is not followed in the subsequent pages. 

Orver 1. Corariina. Pl. 75, figs. 58, &e. 
«2. Gexatinosa. PI. 74, fig. 4, Hydra. 
“3. ACTINIA. Zee i. fas. 5: G. 

Class 3. Acalephe. 

This class includes the Medusse, Sea Jellies, Sea Nettles, &c. PJ. 76, 
Jig. T4, Aurelia. 
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Orver 1. Hyprosratica. Pl. 74, fig. 5, Diphies. 
«2. AcatepHta. Medusa. Pl. 74, fig. 6, Velella. 

Class 4. Echinodermata. 

Radiated animals with a hard integument, like those on pl. 76 Jigs. 60 
to 71. Some have and some are without locomotive organs. 

Orver 1. Eprepicernata. ‘Pl. 74, fig. 7, Sipunculus. 
“2. Prepicettata. P1. 74, fig.8, Holothuria, Asterias, Echinus, &c. 

Class 5. Intestina. 

In this class (excluding the Annelida) Cuvier placed the intestinal worms, 
and others which bear some resemblance to them, but which are not 
confined to the internal parts of animals. 

Orver 1. Entozoa (Cavitaria, Cuvier). Pl. 74, fig. 9, Lrgula. 
“ 2. Steretmintua (Parenchymata, Cuvier). fig. 10, Nemertes. 

Division II. Moxuusca. 

Class 1. Acephala. 

This class has no proper head, the mouth opening immediately into the 
anterior part of the body. The gills are suspended upon each side of the 
body. The Tunicata are without an-external shell; the Conchitera have a 
bivalve shell. 

Orper 1. Tunicata. Pl. 74, fig. 11, Botryllus. Pl. 77, fig. 3, Salpa. 
“2. Coycutrera. PI. 74, fig. 12, Ostrea. See also pl. 76, figs. 25-50. 

Class 2. Gastropoda. 

In this class locomotion is effected by means of a fleshy disk, called a 
foot, upon the lower surface of the body. The orders are distributed 
according to the structure of the branchie. This class is abundant in 
species, and includes the greater part of the univalve shells. 

Orper 1. CycLoBRANCcHIATA. - a 4 » IY: 13, Chiton. 
¢¢ =, ScuTIBRANCHIATA. 14, Fissurella. 
¢ 63. Tusutiprancamata. “ 15, Vermetus. 
«¢ = 4, CTENOBRANCHIATA. Oi 16, Strombus. 
«© =. Hereropropa. co 1T, Carmnaria. 
‘© 6. TECTIBRANCHIATA. CMe Saanh la. 
«4%. InveroprancamaTa. “ “ 19, Phyllidiwm. 
“¢ 8. NuprpraNncaiata. cc 20, Tretonium. 
“¢ 9. PuLmonata. <  “ 91, Lamnea. 
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Class 3. Pteropoda. 

In this class the organs of locomotion are a pair of fleshy, wing-like fins 

at the sides of the neck. It includes but one order. Pl. 74, fig. 22, Clio. 

Class 4. Cephalopoda. 

The body is formed like a sack, the head is surrounded with long arms, 
used for prehension and locomotion ; the eyes are large, and the mouth 
armed with a strong beak. There is but one order in the class. 
Pi. 7A, jig. 23, Octopus. Pl. 76, jigs. 16, 17, 75,76, TT. 

Division LI. Arricunata. 

Class 1. Annelida. 

Worms with cold red blood, the body lengthened and divided into rings, 
of which the first forms the head. Articulated feet are never present, but 
many of the genera are provided with stiff movable bristles. Nearly all 
live in water; the Zwmbricus (earth-worm) is, however, an exception. 
Some live in tubes which they form in the bottom, some form them out of 
agelutinated particles of sand, and others secrete a kind of shell. Some of 
these, on account of the shell, have been thoughtlessly classified with the 
Mollusca. 

Orper 1. ABRANCHIATA. Pl. 74, jig. 24, Hirudo (leech). 
“¢ 2. Dorstprancuiata. «25, Aphrodite. 
Ss. oes’ EOBECOLA. ee “26, Amphitrite. 

Class 2. Currhopoda. 

This class was formerly included in the Mollusca, on account of the shell ; | 
its aflinities are, however, with the Crustacea. They are attached to stones, 
corals, crabs, shells, the bottoms of ships, whales, and marine tortoises. 
Pl. 74, fig. 27, and pl. 76, fig. 52, Anatifa. Pl. 76, fig. 54, Balanus. 

Class 8. Crustacea. 

This class includes the articulata with articulate feet, which breathe by 
means of gills. Their circulation is double. There are two pair of 
antennz, and never less than five pair of feet, and there are frequently 

215 



12 ZOOLOGY. 

more. The integument is more or less hard, the eyes are either sessile or 
elevated upon movable pedicles, as in the two highest orders. The 
situation and form of the gills, the position of the head and tail, the structure 
and number of the feet and parts of the mouth, afford characters for their 
classification. 

Orper 1. TRILOBITA. 

“62. Poscitopopa. Pl. 14, Fg. 34, Caligus (parasitic). 
‘*¢ 3. BRrancHiopopa. : 33, Cyclops (waterflea). 
«¢ 4, Isopopa. i *¢ 32, Oniscus. 
¢¢ «5, Lzmopreopa. =: rs 3t, Cyamus edaeacath 
“© 6. AMPHIPODA. E “¢ 30, Taletrus. 
«© 7, STOMATOPODA. er 29, Squilla: 
¢ 68. Drcapopa. ye “6 28, Cancer. 

Class 4. Arachnida. 

This class is provided with articulate limbs, and includes spiders, mites, 
and scorpions. ' They differ from insects in wanting antenne, in having 
simple eyes, and in having the head coalescing with the thorax, and forming 
the cephalothorax. The feet are generally eight in number, being but six 
in insects; they are not subject to a metamorphosis, but moult the skin 
instead. The Pulmonaria (spiders and scorpions) breathe by a kind of 
lungs, or pulmonobranchiz ; the Trachearia (including the mites and some 
small aquatic species) by tracheze, as in insects. Most of the Arachnida 
are predaceous in their habits. 

Orper 1. Putmonarta. Pl. 74, jig. 35, Aranea. 
(¢ 2. 'TRACHEARIA. i “386, Chelifer. 

Class 5. Insecta. 

Insects have articulated feet, a dorsal vessel instead of a heart, and they 
breathe through lateral spiracles, connected with two principal trachee. 
Some insects are apterous and some winged, the number of wings being 
either two or four. The four wings are of a similar texture in some, and 
of a different texture in others. In the Coleoptera the posterior pair alone 
are used in flight, the anterior pair being converted into covers for their 
protection whilst at rest. The number of feet is six, except in the 
vermiform centipedes and millipedes (Myriapoda), which have characters 
intermediate to the true insects and the annelida; and, indeed, they are 
regarded by some as a distinct class. Insects undergo a more or less 
complete metamorphosis, which, in the Myriapoda, is confined to an 
increase of the number of segments and feet. Insects do not grow in this 
perfect state, having attained their full volume previous to their final 
transformation. 

216 



INTRODUCTION. 13 

Orper 1. Myrrapopa. Pl. 74, fig. 37, Scolopendra. 
6 66 ¢ 9. THysANURA. : 38, Lepisma. 

 =63. Pamasrra. ef * 39, Pediculus. 
«© 4, Sucrorta. a “ 40, Pulex. 
«¢ 5. CoLEopTERA. + 41, Carabus. 
‘© 6. ORTHOPTERA. cS 42, Forficula. 
«7, HEMIPTERA. ye 43, Cimen. 
“¢ 8. N&EUROPTERA. 4 “ 44, Labellula. 
© = 9. Hymenoprera. “ “ 45, Tenthredo. 
‘10. LepmopTeERa. a “ 46, Vanessa. 
“ 11. Drerera. r “ 47, Stomocys. 

Division IV. VERTEBRATA. 

Tae Verresrate Drviston of the animal kingdom, as has been already 
remarked, includes animals with an internal articulated skeleton or 
framework, capable of growth, supplied with blood-vessels and nerves, and 
serving for the support of the soft parts; and it is here that animals of the 
greatest size are found. The body is divided into head, trunk, and organs 
ot locomotion, and the nervous system has attained its greatest concentration 
in a single brain or nervous centre. The group of Vertebrata having the 
same value as the previous Divisions, it is unnatural to consider it as 
balancing the Evertebrata conjointly, and on this account it will be here 
considered as a division including the following classes. 

Olass 1. Pisces. 

In all fishes the blood is oxygenated by means of gills, which are 
supported by a bony framework, named the branchial arches, which 
generally amount to four. The external structure is adapted for inhabiting 
and moving through the water. The air-bladder, although not concerned 
in breathing, is really the homologue of the lungs in the higher classes. It 
is not present in all fishes. 3 

Fishes are divided into two series, according as the skeleton is 
cartilaginous or osseous. In the former the organization is low, the ribs 
are rudimentary, and in the lowest form the spine is a continuous line of 
cartilage not yet divided into vertebree. The orders of cartilaginous or 
chondropterygeous fishes are as follows: 

Orvrer 1. Cyctosromara. Pl. 74, fig. 48, Petromyzon, lampereel. 
* . 2. SELACHIL. y “49, Squalus, shark. 
‘¢ 8. STURIONEs. . “ 51, Acipenser, sturgeon. 

The osseous fishes, which are much the most numerous, are distributed 

in the following orders : 
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Orver 1. Prrcroenatat. Pl. 74, fig. 52, Orthagoriscus. 
‘© 2. LopHopRaNcuil. $ ‘“* 53, Hippocampus. 
BOS, AL POWE , - BA, Anguilla, eel. 
“ 4, SuBBRACHIATA. ss 5 BB, Pleuronectes ; 56, Merlangus. 
“5, ABDOMINALES. $ “ 57, Cyprinus, chub. 
“« 6. AcantoopTerren. “ = “ 58, Xiphias, swordfish. 

Class 2. Reptilia. 

Reptiles are cold-blooded vertebrata, which breathe by means of lungs, 
or lungs and gills. The heart is composed of a large ventricle with which 
the two auricles communicate. The ventricle receives venous blood from 
the system through the right auricle, and oxygenated blood from the lungs 
through the left one, so that both pure and impure blood are mixed in the 
ventricle, previous to being sent through the system, a portion passing 
through the lungs. This peculiarity of the circulation accounts for these 
animals being cold-blooded, since in the animals with warm blood, one of 
the two ventricles transmits unmixed oxygenated blood to the system. 

The brain of reptiles is small, and exercises less influence upon the 
system than in the higher classes, since they can live a considerable time 
when it is removed. The body is naked or covered with scales, but these 
are unlike those of fishes. The first order is named Latrachza by Cuvier, 
and Amphibia by other authors, on account of their adaptation to breathing 
both air and water at the same time, or at different periods of their life. In 
some of the amphibia the gills are permanent (Gnestobranchata), and in 
others they disappear (Agnestobranchiata). 

Orper 1. Barracuta. Pl. 74, jigs. 59, Salamandra,; 60, Rana. 
“ 2... Opmipra. s “ 61, Vipera; 62, Boa. 
3. Savgta. “ 638, Angus; 64, Ophisaurus; 65, 

Chirotes ; 66, 67, Chalcides,; 68, Bipes; 69, Anolis; 70, 
Semcus; 71, Tilicua; 72, Chamaleo,; 73, Ptyodactylus ; 
74, Basiliscus; 75, Iguana; 76, Draco; TT, Agama, 78, 
Stellio; 79, Lacerta; 80, Tejus; 81, Crocodilus; 82, 
Plestosaurus ; 83, Ichthyosaurus. 

Orper 4. Curtontpea. 7. 74, jigs. 84, Chelonia; 85, Testudo. 

Class 3. Aves. 

Birds are oviparous vertebrata, with warm blood and a double circulation, 
clothed with feathers, and provided with two feet and two wings. The air 
has access to various parts of the body, which diminishes their specific 
gravity, and assists them in flight. Of all the classes of animals this is the 
most strictly defined; and its characters are more uniform, and have 
fewer exceptions, on which account the classification presents some 
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difficulties. The chief characters used for this purpose are furnished by 
the bill and feet. 

Oxper 1. Patmipepes. 1.74, figs. 86, Anas ; 87, Sula ; 88, Pelecanus ; 
89, Procellaria ; 90, Podiceps. 

Orver 2. Gratz. Pl. 74, figs. 91, Phanicopterus ; 92, Lallus; 93, 
Scolopax ; 94, Ardea; 95, Grus ; 96, Otes ; 97, Struthio. 

Orpver 8. Gauutnacex. Pl. 74, jigs. 98, Gallus; 99, Crax; 100, 
Columba. 

Orver 4. Scansores. 1. 47, figs. 101, Psittacus ; 102, Preus. 
*¢ 5. Passeres. ‘a “ 103, Buceros; 104, Derops; 105, 

Sitta ; 106, Alauda; 107, Cypselus ; 108, Pica. 
Orper 6. Accrpirres. 1. 74, jigs. 109, Otus; 110, Vudltwr,; 111, 

Milvus. 

Class 4. Mammalia. 

The young are produced alive in this class, which differs from all others 
in nourishing the young with milk secreted by the mammary glands. 
The thorax and abdomen are separated by a diaphragm composed of 
muscles, which is used in respiration. Man, by his physical characters, stands 
at the head of this class ; although from his moral attributes some naturalists 
have denied him a place in the animal kingdom. 

Orpver 1. Creracea. Pl. 74, jig. 112, Balena. 
¢ 62. Romiyantia. a, Cervide ; jig. 113, Cervus. 

b, Bovide ; jig. 114, Bos. 
c, Camelide ; jig. 115, Camelus. 

“3. Pacuypermata. a, Solipeda; jig. 116, Howus. 
b, Suidee; fig. 117, Sus. 
c, Proboscidea; jig. 118, Hlephas. 

“4. Monorremata. Pg. 119, Ornithorhynchus. 
“ 5. Epentata. Fig. 120, Manis. Fig. 121, Bradypus. 
¢ 6. Ropentia. /72g. 122, Lepus. Fig. 123, Scourus. Fig. 124, 

Castor. Fig. 125, Mus. 
“4. Carnivora. Lg. 126, Didelphis (possum). Fig. 127, Phoca 

(seal). Lig. 128, DLustela (weasel). F%g. 129, Viverra 
(ferret). ig. 130, Felis (cat). Hig. 131, Hyena. Fig. 
132, Canis (dog). Hig. 183, Ursus (bear). 

“8. Insectivora. (2g. 134, Hrinaceus. 
“© 9. Curroprera. Lig. 135, Vespertilio (bat). Fig. 186, Pteropus. 
“ 10. Quaprumana. /2g.137, Lemur. Fig. 138, Hapale. Fig. 139, 

Simia. 
“ 11. Brtana. 72g. 140, Homo. 

The order and classification which we propose to adopt, will be found to 
differ somewhat from the system given above, which is essentially that of 
Cuvier. 
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DESCRIPTIVE ZOOLOGY. 

Cuass PoriIrera. 

Ir sponges belong to the animal kingdom, they stand at the lowest point, 
where they will constitute a class to which Grant’s name Porifera may be 
applied. In the living sponges the water is imbibed through the smaller 
pores, and flows out of the larger ones in a regular stream. They exhibit 
no sensation when pierced, torn, burnt, or acted upon by acids, so that they 
are exceeded in sensitiveness by many plants. 

Dujardin considers that he has proved them to be groups of animals. In 
placing a fragment of living sponge under the microscope, it was found to 
shape itself into rounded masses, the edges of which changed their form 
continually ; and small bits moved by contracting and expanding. 

Johnston, in his History of British Zoophytes, classes sponges with plants, 
on the ground that they are permanently fixed, not irritable, their move- 
ments involuntary, a stomach wanting, and from their resembling the 
cryptogamia in taking their form from the object to which they are 
attached. 

Mr. Hogg states that sponges have no tentacles, vibrille, mouth, 
cesophagus, stomach, gizzard, alimentary canal, intestine, anus, ovaria, ova, 
muscles, nerves, ganglia, irritability, palpitation, or sensation. “Surely, 

then, we cannot any longer esteem these natural substances to be individual 
animals, or even groups of animals, in which not one organ or a single 
function or property peculiar to an animal can be detected.” 

Sponges are usually marine, although there are a few species which are 
found in streams and stagnant water. They have a loose texture, covered 
and penetrated by a jelly-like substance; and they are perforated with 
numerous passages. The gelatinous substance seems alone to be present in 
the young, the fibrous substance appearing at a later period. 

The species of spongia are numerous, about 150 kinds being described by 
Lamarck. The best known is Spongia officinalis (pl. '15, fig. 45). It is 
found attached to rocks and stones in the Mediterranean, particularly about 
the Greek islands, where they are collected by divers. Its reproduction is 
so rapid, that it may be collected in the same place after an interval of two 
years. The younger specimens are the most sought after, on account of 

their greater delicacy. Formerly burnt sponge was used in domestic 
medical practice for goitre, its action depending upon the presence of 

iodine. 
The form of sponges is subject to an endless variety, and even the same 

species varies to a great degree, apparently with the locality ; so that it is 

220 



INFUSORIA. 17 

difficult to classify them properly. They are principally made up of 
irregular, globular, fan-shaped, palmate, branched, cup-shaped, funnel-shaped 
(often of great size), tubular, leaf-shaped, or ragged forms, which either 
surround other objects, or rise upon a short pedicle. The cup-shaped 
S. usitatissima, and the trumpet-shaped S. tubeformis, are from the 
American seas. The former is an article of commerce. S. jistularcs (pl. 
75, jig. 44) is a large brown species, with fine and very flexible fibres, from 

the American seas. 
Notwithstanding the investigations of zealous inquirers, polyps have not 

been found in sponges. A number of observers who have watched their 
growth from the commencement, first observed the gelatinous substance, 
and afterwards the filamentous matter in it, which may be regarded as a 
skeleton. The growth of sponges is quite different from that of corals, as 
might be expected from the absence of polyps. Some regard the circulation 
of water through sponges as a kind of breathing process, a view which is 
inadmissible. With respect to their propagation, but little is satisfactorily 
known. According to Olivi, small oval bodies are found in the jelly-like 
mass, especially in autumn, which have been too hastily named eggs. 

Sponges contain calcareous or silicious spicula, in which they resemble 
certain plants. They may be detected by burning a piece of sponge and 
placing some of the ashes beneath a microscope. These spicula are 
uniform in each species; so that they are useful in affording specific 
characters. 

The chief peculiarities of marine sponges are also found in the fresh 
water species, as Spongille lacustris; S. fluviatilis; and S. friabilis, 
which inhabit swamps and running streams. The three named species, 
however, constitute probably but one, at different stages of growth. 

The following genera are placed here, because, according to Milne 
Edwards, they have no polyps (new edition of Lamarck, vol. 2, p. 208, 
520, 522). Some of the best authorities place them among plants. 

Penecillus penecillus, Linn. (pl. 75, fig. 37), resembles a hair pencil, and 
the stem has a whitish calcareous crust (American seas). Jabellaria 
opuntia, Linn. (fig. 36) (American seas). Acetabulum mediterraneum ( jig. 
41). Corallina officinalis, Linn. (pl. 75, jig. 38), white, reddish, or green, 
four inches long. C. rubens (jig. 35) (Mediterranean). These delicate 
bodies were long supposed to partake of the animal nature of the true 
corals ; but the structure is now considered to be nearer that of the alge. 

Pedicellarra, Miller (pl. 75, fig. 4), is a portion of an Echinus. 

Crass InFusoriA. 

These minute animals have been observed and studied only since the 
discovery and improvement of the microscope. Several species were 
known in ancient times, because they occurred in such numbers as to 
discolor the water green or red, in the latter case giving it the appearance 
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of blood; but no one anticipated this discoloration (which was regarded as a 
mark of eee displeasure) to be due to animals. 

Leeuwenhoek, in 1675, first observed the infusoria, in standing rain water, 

without being fully convinced of their animal nature. Subsequently, in 
pursuing some medical inquiries into the nature of the material which gives 
its pungency to pepper, he made an infusion of this substance, which he was 
afterwards astonished to find swarming with animals. They were subse- 
quently found in infusions of other vegetables, and in those of animal and 
metallic substances; and although it has been found that infusions are not 
essential to their production, they still retain the name of Infusoria. They 
are also called Protozoa, because they were supposed to constitute the first 
appearance of animal life. In the year 1701, Leeuwenhoek discovered that 
Rotifera, from the sediment which had been dried for a year in the gutter 
of a roof, could be revived. From this date, notwithstanding the number 
of observers, no one seemed disposed to investigate the internal structure 
of these minute objects, until the researches of Ehrenberg showed that they 
are provided with at least a mouth and a digestive cavity. 

The larger species of Infusoria attain the size of a tenth of a line or more. 
The body is gelatinous and naked, but some are protected by a coriaceous, 
calcareous, or silicious defence; and as these mineral materials remain after 

the death of the animal, they are sometimes so abundant as to form entire — 
geological formations. Some Infusoria have the body covered with minute 
sandy particles; others have only a shield upon the back; others again 
-have the entire body inclosed in a case with one or more openings. When 
a defence is present, it is usually in a single piece, although there are some 
composed of more. 

The Infusoria are usually colorless and translucent, but some are green, 
some yellow, and a few red; and when these colored species are very 
abundant, they give the water a discolored appearance. The shape is 
globular, oval, fusiform, cylindrical, vermiform, or irregular; and some are 

continually varying their form, so that the same individual might be mis- 
taken for several distinct species. This is especially the case in the genus 
Proteus, which has derived its name from the sudden and great variation of 

form the same individual assumes under the eye of the observer. A head, 

neck, and tail, are usually distinguishable, and in some one end is very 
long, giving the animal a fanciful resemblance to a swan. The tail is 
sometimes used as a foot, and in some species is capable of being extended 

like the tube of a telescope. There are various external appendages like 
spines or bristles, but the most usual of these are the vibralle, which are 

used in locomotion, and to draw the food within reach by forming a kind 
of minute whirlpool in the water. In the Rotifera (which are really 
Crustacea) the vibrillee are arranged in two circles at the anterior extremity ; 
and when they are in action, some observers fancy that they resemble 
wheels in a state of rotation, Sea the name of rotifera. 

The Baccilarie (now regarded as plants) are united together side by 
side in ribbon-like bands. 4. paradowa is a very interesting species, which 
may be compared to a ruler; but as many individuals rest side by side like 
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rulers upon a table, they may form a square or parallelogram. _ || il] 
The motion is peculiar, each single body (the edges remaining in | i 
a line) being capable of sliding rapidly along the one with which | 
it is in contact; so that when those upon one side have extended ! 
themselves, the whole may resemble a flag attached to a pole, as | 
in the diagram. | 

The Gaillonelle (plants) are united end to end, forming a ) 
chain. In the genus MMeridion the individual parts or frustules are 
wedge-shaped, so that when placed edge to edge they form an arch, or even 
a circle or spiral. In Jficrastercas the interior is divided into many cells. 
Tsthmia has an end fixed, and forms rows, the parts being in contact at 
different angles by a small isthmus. 

All the animal Infusoria seem to be provided with a mouth, which is 
generally terminal, but sometimes placed near the middle of the body. The 
vent is not always present, or at least has not been discovered in all, so that 
it is possible that the undigested portion of the food may be rejected from 
the mouth, as in the Polypi. Where it has been observed, the vent was 
near the mouth; or upon the abdomen; or at the posterior extremity. 
above or below. The breathing organs, where they have been observed, 
appear as simple openings. The organs of motion are the tail, foot, bristles, 
vibrille, &e. 

The organs of sense, as far as known, are those of feeling (of which the 
snout, and perhaps the bristles, are the organs), and perhaps vision, although 
Dujardin doubts the existence of the latter. The organs supposed to be 
eyes are dark red or black stigmas situated anteriorly upon the upper side, 
and Ehrenberg thinks that a glandular body beneath them performs the 
function of an optic nerve. Most of the polygastrica have a single stigma, 
Distigma has two; some of the Rotifera (crustacea) two, three, four, or 
more, arranged in two clusters, as in Zheorus; in a semicircle, as in 

Cyclogena ; or upon pedicles (like those of land snails) as in Oéoglena. It 
is uncertain whether the structure of these eye-like spots resembles that of 
any of the animals above them; or whether their vision, if they possess 
this sense, is more than sufficient to distinguish light from darkness. Indeed, 
a perfect vision would scarcely be of much use to them, as they are said 
not to sleep, but to be as active in darkness as in light. 

The internal organization of these singular animals is not less interesting 
than their exterior form; and indeed it may be considered the more sur- 
prising, when their size, in comparison with that of the larger animals, is 
taken into consideration. Their movements are extremely multifarious, 

_and for all these there is an appropriate system of muscles. These may be 
observed running in various directions, the most interesting being those 
which keep up the unceasing play of the vibrille. But these organs are 
not confined to this class, vibrillee being found externally and internally in 

many. of the higher animals. 
In the Polygastrica Ehrenberg represents a long curved intestine with 

numerous globular bodies suspended to it somewhat like grapes, from the 
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mouth to the vent, which he regards as so many stomachs. This view 
passed undisputed for a considerable time; for although other observers 
failed to detect the connexion between the supposed stomachs and intestine, 
the failure was attributed to want of skill in microscopic manipulation. 
Ultimately this structure was doubted, although Pouchet reaffirmed it in 
1848, and among others, Professor Rymer Jones expresses his doubts as 
follows : 

‘In carnivorous animalcules which devour other species, we might expect, 
were these the stomachs, that the prey would at once be conveyed into one 
or other of these cavities ; yet, setting aside the difficulty which must mani- 
festly occur in lodging large animalcules in these microscopic sacs, and 
having recourse to the result of actual experience, we have never in asingle 
instance seen an animalcule, when swallowed, placed in such a position, but 
have repeatedly traced the prey into what seemed a cavity excavated in the 
general parenchyma of the body. 

‘‘Tn the second place, the sacculi have no appearance of being peduncu- 
lated, and consequently in a certain degree fixed in definite positions. 
So far from their having any appearance of connexion with a central canal, 
they are in continual circulation, moving slowly upwards along one side of 
the body, and in the opposite direction down the other, changing, moreover, 
their relative positions with each other, and resembling in every respect the 
colored granules visible in the gelatinous parenchyma of the hydra. 

‘“‘'With respect to the central canal, we have not in any instance been 
able to detect it . . . much less the branches represented as leading from it — 
to the vesicles or stomachs, as they are called. Even the circumstances 
attending the prehension of food would lead us to imagine a different 
structure ; witness, for example, the changes of form which Hnchelis pupa 
undergoes when taking prey almost equal to itself in bulk. Such a capability 
of taking in and digesting a prey so disproportionate, would, in itself, go far 
to prove that the minute sacculi were not stomachs; as it.evidently cannot 
be in one of these that digestion is accomplished.”—General Outline of the 
Animal Kingdom, 1841. 

The observations of Dujardin (Hist. nat. des Zooph. Infusoires, 1841) 
confirm those of Jones. He thinks that they do not lay eggs. 
Many of Ehrenberg’s discoveries were made by infusing indigo or carmine 

in the water in which he kept Infusoria, and this being swallowed, marked 
the limits of the internal cavity. He did not detect the liver, spleen, or 
organs of circulation and respiration ; but there are two organs in the gullet 
supposed to be analogous to salivary glands. 

All Infusoria live in the water, some being confined to fresh, and others 
to salt water; but there are others which inhabit both. Some swim about 
almost continually, some attach themselves at will to plants or animals, and 
others are attached to particular animals, as to the Cyclops or waterflea, the 
freshwater Polypus ; and even upon or within other Infusoria. One species 
is found in the rectum of frogs, and another (Paramecium compressum) m 
the intestines of the earthworm. Agassiz has observed the eggs of Planarva 
producing a species of “ Paramecium” which was consequently an immature 
condition of that animal. All the attempts of Ehrenberg to detect Infusoria 
as inhabitants of the air have failed. 
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The modes of locomotion in the Infusoria are various. Some swim by 
means of the vibrilla; some, like the monads, revolve like a globe on its 
axis; others roll upon their transverse axis; others glide along with a regu- 
lar motion like the snails; and others like the leech. 

The reproduction of the Infusoria takes place by means of spontaneous 
division; by budding, which is the least common; and perhaps by the 
ordinary mode of generation, although this is denied by Dujardin, who 
affirms that there are no males; and indeed, no indications of sexual instinct 
have been observed among them. The first mode of reproduction occurs 
in the so-called Polygastrica, and takes place either transversely or longi- 
tudinally, each half forming an independent animal. The division is not 
always complete, and in this case the two parts remain attached to each 
other. Some present a singular peculiarity, in which the soft part alone of 
the animal is divided, whilst the harder parts or armor remain undivided, 
as in Ophrydium versatile, which often divides itself to the extent of mil- 
lions, whilst the gelatinous exterior remains entire, although it increases in 
size. In others the protection is completely divided, whilst the animals 
remain more or less closely united. The division in pedunculated genera 
does not generally extend beyond the pedicle, which, in case the divisions 
are numerous, resembles the trunk of a small tree. This remarkable mode 
of reproduction by division proceeds with such rapidity under favorable 
circumstances, that a single animal may give rise to a million of descend- 
ants in the course of eight or ten days. 

The sudden and unaccountable appearance of Infusoria, especially in 
closed vessels, was once attributed to spontaneous or equivocal generation, 
a theory which still has its defenders, although it appears to be pretty well 
ascertained that.such a hypothesis is not necessary. We may readily 
imagine that the inconceivably minute eggs of such creatures (or of those 
of which these animalcula are the imperfect condition) can be raised into 
the air with vapor and transported in all directions, penetrating wherever 
the air itself finds access. 

The vital power of some species (and of the crustaceous Rotifera) is so 
great that they can survive with so little moisture as to be considered dry, 
exhibiting no signs of vitality until moistened with a drop of water, when 
they resume their active life. Doyére found that they may be completely 
dried in sand, in the dry air, or in a vacuum, and be revived by placing 
them in water. When placed in water at the temperature of 50° Centigrade 
(=126° F.) they were killed, but would revive if the temperature did nof 
exceed 45° or 48° Cent. Some species are said to occur naturally in warm 
springs whose temperature equals 40° or 50° Cent.; whilst some species are 
not destroyed by being frozen. Ehrenberg found Infusoria in materials 
taken from floating masses of ice, and in sea water from a depth of 1100 to 
1600 feet, brought by Captain Ross from the regions towards the south pole, 
between the latitude of 63° and 78°, where the temperature must have been 
very low, and the light much reduced at such a depth. 

The extent of certain geological strata made up of the solid parts of the 
Infusoria is extraordinary, when the minuteness of the aggregated particles 
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is considered ; some of the silicious shields being so small, that, according. 
to Ehrenberg, one hundred millions weigh but a grain. They are found in 
flint, semiopal, bog iron ore, ochre, tripoli (and other polishing minerals 
which owe their action to the shields of silicious species), mountain meal, 
a clay which is eaten in Lapland, and another variety in South America, 
but which probably merely fills the stomach without affording nourishment. 
Sometimes these remains form a stone sufficiently light to float in water, and 
strong enough to be employed in building. In Liineburg and about Berlin, 
the infusorial strata are as much as twenty feet deep and twenty miles in 
extent. Infusorial strata have been discovered by William B. Rogers upon» 
the Rappahannoc river at Stratford cliffs, on the Potomac, and on James 
River below City Point; and in other parts of Virginia. These deposits - 
belong to the miocene formation. | 

The extent of the artificial group Infusoria will probably be much reduced 
as researches are continued. Kttzing has separated the Bacdllarta and 
Diatomeew as Alge, and he considers Gaillonella ferruginea to be a 
conferva. He thinks some of these organisms have both a vegetable and 
an animal nature, and that in such simple forms the distinction between 
animal and vegetable does not exist. 

The observations of Unger, Flotow, Thuret, and OC. Th. Siebold, have 
thrown doubts upon the abe nature of other Infusoria of the genera 
Enchelys, Chlamidomonas, Chilomonas, Cheetoglena, and others. These 
researches seem to show that the spores of Algze are locomotive by means 
of vibrillee, although Unger and Bory would contend that these supposed 
spores are animal in their nature, but convertible into plants. 

Agassiz considers many of the Infusoria to be the larve of worms, &c., 
and he seems disposed to suppress the entire class by distributing its 
members among the other classes of animal and vegetable nature. There 
is reason to believe that supposed species of Leucophra and Diffiugia are 
immature Alcyonelle. Neverthless, it would be premature to give up the 
entire class until a greater number of the more distinct forms are 
ascertained to be larvee, because, whilst we admit that individual species 
may have been described under several distinct names, the number of 
infusorial. species seems too great for the comparatively small number of 
worms, &c., likely to be derived from them. 

The name J/nfusoria is adopted here on account of the heterogeneous 
contents of the division; but if future observation renders it probable that 
the removal of portions wil still leave a distinct group incapable of union 
with other classes, these may take the more appropriate name of Protozoa, 
sometimes applied to the entire group; and its symbol, to extend the views 

of Agassiz, will be a circle. 
Professor J. W. Bayley of the Military Academy, West Point, is the chief 

American authority upon the Infusoria. Most of his papers may be con- 

sulted in the American Journal of Science. 
We now proceed to the consideration of the-species figured in the atlas. 
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Anentera (without intestines). 

Monas lens, Miller (pl 75, fig. 1), is about shoth of a line long. The line 
used in Natural History is the twelfth part of a /’rench inch. 

Vibrio anguillula (pl. 75, fig. 7). This active species, which bears some 
resemblance to an eel, is found in vinegar and in sour paste, and can be 
revived after having been desiccated. It is by some placed among the 
worms, while Dr. Joseph Leidy, a distinguished comparative anatomist of 
Philadelphia, thinks their nature may be vegetable. His remarks, some- 
what condensed, are as follows : 

“ Even those moving filamentary bodies belonging to the genus Vibrio, | 
am inclined to think, are of the character of algous vegetation. Their 
movement is no objection to this opinion, for much higher conferve, as the 
Oscillatorias, are endowed with inherent power of movement, not very 
unlike that of the Vibrio. . . In the stomach and small intestine of the 
toad, Bufo americanus, there exist simple, delicate, filamentary bodies. One 
is exceedingly minute, forms a single spiral, is endowed with a power of 
rapid movement, and appears to be the Spuellum undula of Ehrenberg ; 
the second is an exceedingly minute, straight, and short filament, with a 
movement actively molecular in character, and is probably the Vzbric 
lineola of the same author; the third consists of straight, motionless 
filaments, measuring ;7;5 inch long, by zs.359 broad; some were, how- 
ever, twice, or even thrice this length, but then I could always detect 
one or two articulations, and these, in all their characters, excepting want 
of movement, resemble the Vibrio. In the rectum of the same animal, the 
same filamentary bodies are found, with myriads of Bodo intestinalis ; but 
the third species, or longest of the filamentary bodies, have increased 

-immensely in number, and now possess the movement peculiar to the 
Vibrio lineola, which, however, does not appear to be voluntary, but 
reactionary ; they bend and pursue a straight course, until they meet with 
some obstacle, when they instantly move in the opposite direction, either 
extremity forward. But it must not be understood that these facts militate 
against the hypothesis of the production of contagious diseases through the 
agency of Cryptogamia. It is well established that there are microscopic 
Cryptogamia capable of producing and transmitting disease, as in the case of 
the Muscardine, &c.”— Proceed. Acad. Nat. Sci. for October, 1849. 

Vibrio tritict, which infests wheat, has been revived by moisture after 
being in a dry condition for six years. | 

Gonium pectorale (pl. 75, jig. 11, enlarged) is an interesting species, 
resembling a table-shaped mass, in which there are about sixteen green 
animalcula. When abundant they give a green color to the water. 

Volvox globator (fig. 15, enlarged) was discovered by Leeuwenhoek in 1698, 
and is abundant in stagnant water. It is globular, of a pale-green color, 
and from one third to a sixth of a line in diameter. The surface is finely 
reticulated and provided with vibrille, by means of which it advances 
slowly through the water with a revolving motion. The Volvox is 
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sufficiently transparent to allow six or eight smaller bodies of the same — 
nature, but of a darker-green color, to be seen moving freely about the 
interior, which are the young; and even these, towards the period of their 
exclusion, contain another set of germs. The rupture of the exterior of the 
large body sets the small ones free. 

Bursaria vesiculosa (fig. 3) lives in the rectum of frogs; it is oval, and 
the margin is provided with vibrillee: size one twentieth ofa line. - 

Proteus diffluens (the genus has also been named Ameba) (jig. 2), - 
seldom exceeds one twenty-fourth of a line in size. It resembles a mass of. 
translucent jelly, which is continually changing its form from rounded to 
linear or cordate, sometimes projecting parts of the margin in various 
directions, so as to present a most varied outline. . 

Cyclidium glaucoma (fig. 8) is remarkable for its peculiar motion, which 
resembles that of the genus Gyrinus, a waterbug, which swims rapidly in 
circles on the surface of the water. ; 

Trichodina cometa (fig. 14) is one twenty-fourth of a line long, and lives 
as a parasite upon the fresh-water polyps (jig. 21), of which it gnaws the 
arms, causing death. 

Urocentrum turbo (fig. 18) has an oval-triangular, translucent body, and 
a stem about one third of its length. Length from one thirty-sixth to one 
twenty-fourth of a line. Found among duck-weed. 

Carchesium polypinum (fig. 20) has a bell-shaped body, mounted upon a 
slender, spiral, branched stem, formed by incomplete division. Found 
among aquatic plants. 

Enterodela (with the intestines evident). 

Opercularia articulata (pl. 75, fig. 17) is composed of a stout-branched 
stem, two or three lines long, each of which supports a bell-shaped body, 
which is subject to variations in shape. It attaches itself to water insects, 
and is sometimes so abundant upon them as to present the appearance of a 
covering of mould. 

Stentor mylleri (fig. 18) inhabits aquatic plants; when extended, it is 
shaped like a trumpet or funnel, but when contracted, it exhibits the form 
represented in the plate. Its length varies according to the amount of its 
contraction, from one tenth to one half a line. 

Cryptomonas ovata (fig. 4) is a lengthened green body, one forty-eighth of 
a line long, provided with a delicate shield. 

Bursaria truncatella (fig. 12) is somewhat egg-shaped, with one end 
deeply excavated: one fourth to one third of a line long. 

Chilodon cucullatus (fig. 10) is somewhat lengthened, flat, and rounded, 
with a small projection in front. Common in stagnant water. 

Trachelocerca olor (fig. 5) takes its trivial name from the distant 
resemblance it bears to a swan. It lives among duck-weed and conferva, © 
and is from one twenty-fourth to one twentieth of a line long. 
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Trachelocerca viridis (fig. 6) is more: rare than the preceding, and 
inhabits the same places. It takes its trivial name from the green germs 
within it. 
Paramecium compressum ( fig. 9), already alluded to, is from one twentieth 

to one twenty-fourth of a line long, and is probably an early stage of Planaria. 

The structure of the two next species figured among the Infusoria shows 
that ‘they are Crustacea. The first is Lotifer vulgaris (pl. 75, fig. 16), 
remarkable for the two circles of vibrille already referred to, and for the 
posterior forceps by which it attaches itself. Melicerta ringens ( fig. 19) 
ean withdraw itself into an external case; it lives in society, and has the 
vibrillee distributed in four divisions. 

Drviston I. Raprata. 

The radiated division of the animal kingdom, in the arrangement of 
Agassiz, and to a certain extent, in that of Milne Edwards, includes all 
those forms in which the radiated structure is more or less evident, as in 
the Zoophyta, the Medusze, and the Echinodermata. In Cuvier’s arrange- 
ment, the Zoophyta (under which term he includes all the Radiata) are a 
heterogeneous assemblage of radiated forms, Epizoic Crustacea, Intestinal 
Worms, and Infusoria. 

“In a general point of view, we may, however, compare further, all 
radiated animals, when we shall find that they really constitute a natural, 
well circumscribed group in the animal kingdom, agreeing in all important 
points of their structure, being strictly constructed upon the same plan, 
although the three classes which we refer to this great department differ in 
the manner in which the plan is carried out.”—Agassiz’s Lectures on 
Embryology, Boston, 1849. P. 43. 

The Radiata are distributed into three classes, Colenterata, Zoophyta, 
and Echinodermata. The first includes the Acalephe or Meduse, to which 
the Hydroida are added ; the second the Zoophyta, excluding the Hydroida; 
and the third the Echinodermata. 

The Hydroida have been usually placed in the class Zoophyta, although 
in the development of some of the families in which it has been observed, 
they present characters indicating a great affinity with the Acalephe, which 
in their turn have been regarded as an individual class. In dismembering 
the Zoophyta to unite the Hydroidaand Acalephe, we may either apply the 
name of the latter to the united group, or choose a distinct one. The latter 
course is preferable, being least likely to cause confusion, and we have 
accordingly adopted the name proposed by Fry and Leuckart. The necessity 
of this union is insisted upon by Forbes in his British Naked-eyed Meduse, 
p- 82; and in Agassiz’s Lectures on Embryology, p. 44. 
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Class 1. Colenterata. 

This class contains the orders Hydroida, Pulmonigrada, Ciliograda, 
Cirrigrada, Physograda, and Diphyida, all of which (excepting the first) 
constitute the Acalephz of Cuvier. For the sake of uniformity in the 
nomenclature, we here propose the name Systoligrada, instead of fpgaaa:, 
the locomotion being similar to that of the Pulmonigrada. 

Orver 1. Hyproma. _ The order Hydroida contains animals, some of 
which have, and some have not a corallum, or the stony material named 
coral. This does not constitute an essential distinction here, or among the | 
Zoophyta, because the condition of the hard material is different in different - 
genera, being sometimes merely indicated by the presence of calcareous 
granules scattered through the body. 

In the Hydroida the internal cavity is tubular and simple, and the order 
includes the four families, Hydride, Sertularide, Campanularide, and 
Tubularidee. 

The Hydride, of which the fresh water polypus is a familiar example, 
occur in-America as well as in Europe. It forms the genus Hydra, and 
is a soft naked polyp (pl. 75, jigs. 21-23) found attached to plants in 
stagnant water, and increasing by lateral buds, as represented in jigs. 22, 
23; but unlike some Zoophyta, the young thus produced become detached 
when they attain a certain size. The internal cavity of the young is for 
some time continuous with that of the parent, so that the nourishment taken 
by the latter can be digested by both. Finally the young gets arms of its 
own, the cavity closes below, and the new animal becomes detached and 
commences an independent life. This mode of increase takes place in 
summer. Trembley, by watching an individual, found that it produced 
forty-five young in two months. 

This genus was discovered in Europe by Trembley, in the year 1739, and 
we have observed it here. It attaches itself by the base to plants, rubbish, 
or even aquatic insects. These animals move somewhat in the manner of 
a leech, by stretching out the body and attaching the arms to an object, 
then drawing up and attaching the base, and so on in succession. When 
placed in a glass of water, they are said to pass from the shade into the 
light. The figures represent them about the natural size, so that they can 
be pretty readily detected with the naked eye. When disturbed, the arms 
and body are contracted into a small compass. The arms are used to catch 
their prey, which consists of minute Crustacea, and other animal food. The 
body is usually sufficiently translucent to allow the contents of the internal 
cavity to be seen. 

The structure of the Hydra is of the simplest kind, pete limited to the 
tubular body and its single aperture for the admission ou exclusion of food ; 
and the margin of aed opening is fringed with from six to eighteen a 

elastic, flexible, and thread-like arms. 
Under a high magnifying power, the arms of Hydra are seen to be studded 

with hemispherical projections, which resemble a bunch of grapes when 
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they are drawn together by the contraction of the arms. Most of these 
projections support a short hair, some are armed with a thorn, and others 
support a very long hair ending with a spur composed of+several thorns 
around a pear-shaped mass. See the last edition of the Régne Animal, 
Zoophy tes, pl. 64. . 

It is evident that the Hydre, like the Medusz or sea nettles, have a 
stinging power, judging from the manner in which their prey is paralyzed 
when seized. Worms which will live and move for some time when cut 
into fragments, die instantly when seized by a hydra: and if a worm which 
has been seized is taken from the animal before it is swallowed, it does not 
revive. When a minute animal comes within reach of one of the arms, it 

is seized and swallowed, and this sometimes happens to young fishes. 
They sometimes even swallow each other, but the swallowed individual is 
cast out again unhurt. The uniformity of structure is proved by the fact 
that if the animal is turned inside out, the food can be digested by what was 
once the outside. 

The genus Hydra has been named after the fabulous monster of antiquity 
bearing the same name, because parts cut away will be reproduced; and 
under favorable circumstances, when an individual is divided into several 
parts, each part will become a perfect animal. It is probable that Zydra 
grisea (pl. 75, fig. 21), H. fusca (fig. 22), and H. viridis (jig. 23), are 
varieties of but a single species. 

The order Hydroida, according to Mr. Dana, contains the following 
families : ; 
1. Hydride. Not coralligenous. 

2. Sertularide. Coralla corneous. Sertularia abietina (pl. 75, fig. 33). 
S. polyzonalis (fig. 30). 8. operculata (fig. 34). Planularia faleata (fig. 
31). Thuaria thuia (fig. 32), all European. 

‘In a single specimen of Plumularia angulosa collected by the author in 
the East Indies, there are about 12,000 polyps to each plumose branch ; and, 
as the whole zoophyte, three feet long, bears these plumes on an average 
every half inch, on opposite sides, the whole number of polyps is not short 
of eight millions; all the offspring of a single germ, and produced by 
successive budding.”— Dana. 

3. Campanularide. Coralla corneous, calicles pedicillate. 
4. Tabularide. Coralla tubular and corneous. TZabularia indivisa (pl. 

75, jig. 42) (Atlantic and Mediterranean), attached to stones in deep water, 

T. coronata (pl. 75, fig. 29) (Northern seas). Stem one third of a line in 
diameter. In this genus the tentacles are not retractile. 

The remaining orders of the class Colenterata were called Acaleph by 
Cuvier, from the Greek word axadAnpy a nettle, from the stinging quality 
which many of these animals possess. Blainville gave them the expressive 
name of Arachnoderma, from agexvov a cobweb, and dzpua the skin, from the 
extreme tenuity of the tissues. They are also termed Meduse, sea-nettles, 
stang-fishes, sea-jellies, and jelly-fish. They are found floating in all seas, 
particularly those of the tropics; their size varies from one sixth of a line to 
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two feet, and the weight of large ones reaches fifty or sixty pounds. Yet- 
this great mass is composed almost entirely of water, which pervades the 
tissues, and these are of such extreme tenuity that the weight of one of 
these masses is reduced by desiccation to grains instead of pounds. 

The more familiar forms belong to the Pulmonigrada, also termed Disco- 
phora, which may be compared to an expanded umbrella, or toa mushroom, 
the alternate contraction and expansion of which enable the body to move 
through the water with the convex or upper surface foremost; a mode of 
progression which has afforded a name to the order, from its resemblance 
to the action of lungs. | 

The beauty of many of these animals equals anything in organic nature ; 
the colors are prismatic or entirely wanting, and in the latter case, the - 
gelatinous transparent body resembles a mass of colorless liquid gum, which 
can only be distinguished by its motions from the water which surrounds it. 

‘‘ When in a jar or basin they are often very difficult to distinguish, but 
by placing the vessel in the sun, we see their shadows floating over the sides 
and bottom like the shadows of flitting clouds on a landscape. These soon 
guide us to the creatures themselves, and before long we distinguish their 
ocelli and colored reproductive organs.”—Forbes. 

The disk forming the greater part of the body varies from hemispherical 
to flattened discoidal, and is sometimes lengthened into a conical or sub- 
cylindrical form. The central portion is thickest, and the inferior surface 
is concave. The margin is either entire or fringed with tentacles, which 
vary greatly in length, number, and form. Some of these tentacles have a 
colored spot at their base called an ocellus, and upon this Forbes has divided 
the Discophora into two groups; namely, the Steganophthalmata (covered 
eyes), in which the ocelli are protected by membranous lobes, and the 

Gymnophthalmata (naked eyes), in which the ocelli are not protected. -The 
former are more highly organized than the latter, and in most of the genera 
the sexes are not united in the same individual. Agassiz has discovered a 
nervous ring around the mouth, with branches extending to the ocelli; an 
arrangement which resembles that in the Echinodermata. Ehrenberg had 
made a less distinct announcement, and Dr. Grant announced the discovery 
of a nervous system in Beroe, in the year 1833. 

From the centre of the concavity of the disk arises the peduncle, which 
varies much in size and shape, in some genera forming a considerable 
portion of the animal, and in others being reduced to a slender extensile and 
contractile tube, at the extremity of which the mouth is situated. The 

cavity of the peduncle, or its base, is the stomach, whence branches are sent 
towards the disk, around the margin of which there is a canal connecting 
with them. These radiating gastro-vascular branches vary in number 
from four to twelve or more. In the naked-eyed genera they are seldom 
branched; and when they are, the branches run to the marginal canal, as 
in the genus Wilsia* (Forbes, Monog. of the British Naked-eyed Meduse 

* Named after Dr. Will, who wrote on this subject. 
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‘London, 1848, pl. 1, fig. 1). The same structure occurs in Berenice (Cuv. 
Régne An. Zooph., pl. 53, fig. 1"). In the covered-eyed group, the branches 
after extending about two thirds the distance towards the edge anasto- 
mose around the margin in a broad and close vascular net-work (beautifully 
exhibited in Milne Edwards’ figure of Rhizostoma, R. An. pl. 50). 

The position of the generative system is variable in this class. In general 
both sexes seem to be united in the same individual. 
When the ocelli are present, the sense of sight is probably sufficient to 

enable the animal to distinguish between light and darkness, and the sense 
of hearing may also be present. Their food is furnished by small marine 
animals, among which the crustacea fill a prominent place. The sense of 
feeling is probably most developed in the palpi, the tentacles, and the arms, 
arising from the centre, and surrounding the mouth or pedicle. 

The stinging quality is not universal in the Medusa, being apparently 
confined to a few of the higher forms. Bathers sometimes suffer severely 
by coming in contact with the larger species, whose long tentacles and arms 
are sometimes entangled around the limbs, and cast off by the animal, 
leaving the sufferer to disengage himself from these unwelcome appendages 
at his leisure. The stinging property is supposed to be confined to an 
external coat of mucus, which the animal can cast off. 

The luminousuess of the sea is due chiefly to multitudes of acalephee. 

“At one time, the evening serene and delightful, a pleasant breeze just 
filling the sails, and the bow of the vessel throwing the water to each side, 
as it gracefully parts the yielding waves, all round the ship, far as the eye 
can reach, may be seen innumerable bright spots of light rising to the 
surface, and again disappearing, like a host of small stars dancing and 
sparkling on the bosom of the sea. At another time, the night dark and 
lowering, a fresh breeze urging the ship rapidly onwards through her 
pathless track, upon looking over the stern, in addition to the smaller specks 
just now mentioned, large globes of living fire may be seen dancing in the 
smooth water in the wake of the rudder; now, at a great depth, shining 
through the water, then rising rapidly to the surface, they may be seen, as 
they reach the top of the wave, flashing a bright spark of light, sufficient 
almost to dazzle the eyes of the beholder; and now, again, they may be 
traced floating majestically along, till they gradually disappear in the 
darkness of the water in the distance. At other times, again, when light 
rain is falling, or, perhaps, previously to the rain coming on, when a light 
nimbose cloud is overspreading the sky, upon the water being agitated by 
the ship passing through it, a beautiful general luminousness is diffused all 
round, bright enough to illuminate the whole ship’s side, and the lower large 
sails; and it is no unusual occurrence to have the appearance so bright, 
that a person with little difficulty, and near the surface of the water, might 
be enabled to read a book by its aid. . . It is in warmer regions and 
more southerly latitudes that this phenomenon attains its greatest degree 
of brilliancy and beauty.”— W. Baird, On the Luiminousness of the Sea, 
with figures. Mag. Nat. Hist. 1830, vol. 3, p. 808; vol. 4, p. 500. See 
also vol. 6, pp. 314-319. 

Luminous acalephz occur upon the coast of the United States, and they 
may be observed on a night passage in a steamboat in Long Island Sound. 
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The light is usually produced under exciting circumstances, or when the 
animal i is disturbed, and all parts do not produce light. Spallanzani found 
that in Cutting off the margin for about half an bra the latter remained 
phosphorescent, which was not the case with the disk. ; 

Orver 2. Purmonierapa. The following species of this order are figured ; 
Thaumantias cymbaloidea (pl. 76, fig. 73), Northern Seas. Aurelia aurita, 
Linn. (jig. 74), Northern Seas; six to ten or eleven inches in diameter. 
In this genus the mouth is surrounded with four arms, and the central 
peduncle is wanting. This species has a bluish disk, fringed with 
slender tentacles, and having eight marginal ocelli, which are black, with a 
red point above. Beneath ete are a long fiacell central arms, with 
the mouth between them. Sometimes the margin of the arms contains eggs. 
The ovaries, however, have their openings between the base of each pair 
of arms ; hee are nk of them shaped like a horse-shoe, and of a purple 
color, which renders them visible from above, as seen in the figure. 

Orper 3.  Criograpa. This order (also named Ctenophora by 
Eschscholtz) is named from its organs of motion, which consist of a series 
of flat phosphorescent vibrille, arranged longitudinally upon the surface of 
the body, along the eight ribs, and by the action of which progression is 
effected. These vibrille are arranged with their flat surfaces nearly in 
contact, and they are raised slowly and struck rapidly. Some authors 
suppose them to subserve the purpose of gills as well as organs of locomotion. — 
The genus Beroe, which is a good example, varies in form from globular to 
cylindrical, but a little compressed. The cavity beneath is very large, and 
the animal moves with the mouth foremost. In addition to the mouth there 
is an excretory orifice. Cestwm veneris has a ribbon-shaped body, the two 
margins of which are fringed with beautifully colored phosphorescent 
vibrillee, which at night give the animal the appearance of a band of flame, 
as it moves through the water. It attains the length of three or four 
feet. 

Orver 4. CrrricrapA. The form is discoidal, and there is an internal 
subcartilaginous discoidal skeleton, which distinguishes them from the 
Pulmonigrada. In Porpita (pl. 76, fig. 83) the margin is fringed with 
stout claviform tentacles, provided with three ranges of pedunculated 
glands or suckers. The stomachal pedicle is large, and surrounded by 
numerous tentaculiform cirri, by means of which locomotion is effected. 
These bear some resemblance to the tentacles of the Actinize, to which 
Blainville thinks the order has some affinities. In Velella (V. sporans, 
Forsk., pl. 76, jig. 84), besides an oval cartilaginous skeleton, there is a 
vertical process arising from it which supports a crest-like membrane. 

Orper 5. Puysocrapa. This order was called Hydrostatic Acalephz by 

Cuvier, a designation which, like the proper name, points to a peculiarity 

of structure, namely, the support of the body by one or more air-vessels, 

which cause the animal to float. Physalia physalis, Linn. (pl. 77, fig. 1), 

possesses stinging qualities ; it inhabits the Gulf of Mexico and the Atlante, 

and is known to sailors as the Portuguese man-of-war. The air-vessel is 

very large, and has a small aperture at each end, from which the air can be 
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expelled when the animal wishes to sink. It is probable that this may be 
accomplished to a certain extent by the muscular power of the air-vessel. 
Blainville thinks that this order (which wants the radiated character), with 
Beroe and Diphyes, may be allied to the Mollusca, and in the year 1836 he 
proposed for them the name JMalactinozoaria, under the impression that 
they constitute an intermediate division. 

Orver 6. SysrorigrapA. The name Diphyida is derived from that of the 
genus Diphyes, in allusion to its double nature, each animal being composed 
of two somewhat conical pieces, the point of one being inserted a short 
distance into the larger end of the other, and retained by a very slight 
attachment. See the Penny Cyclopedia for an extended account, illustrated 
with figures of this and the preceding orders. 

Sars, a distinguished naturalist of Norway, discovered in 1836 that some 
of the Acalephe resemble the Zoophyta, in having a gemmiparous 
reproduction. He observed certain projections from the base of the pedicle 
(or exterior of the stomach), which proved to be budding young, attached 
by the upper or outside portion of their disk. These young resemble the 
adult in all essential particulars, and, like the 
Hydra, they have an independent action 
previous to their separation from the parent. 
This is represented at a, in the annexed figure 
of Lizva octopunctata of Sars (an animal about | 
one fourth of an inch long), as given by Forbes. | 
The species is named from the eight black | 
ocelli, four of which are large, and towards | 
these the gastric vessels are directed. In 
Sarsia prolifera, Forbes, the gemmation 
takes place at the base of the exterior 
tentacles. i | | 
We come now to describe a mode of generation which has no parallel in 

the higher animal forms, and to which the Meduse and some other animals 
are subject. This mode is termed <Alternation of generations by the 
Danish naturalist, Steenstrup, who has the credit of generalizing the facts 
upon which the theory is founded, and of which he is in part the discoverer. 
An English translation of his work on the subject, by George Busk, was 
published by the Ray Society in 1845, entitled, “On the Alternation of 
Generations; or the Propagation and Development of Animals through 
Alternate Generations : a peculiar form of fostering the young in the lower 
classes of animals.” Besides this author, the chief observers in this curious 
branch of science are Chamisso, who published observations on the Salpz 
in 1819; Sars, on the Meduse, between 1828 and 1841; Siebold and 
Lovén in 1837; and Van Beneden in 1844-7. (See the Cyclop. of Anat. 
and Phys., Art. Polypifera.) | 

This phenomenon is described by Steenstrup as that of “an animal 
producing an offspring, which at no time resembles its parent, but which, 
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on the other hand, itself brings forth a progeny, which returns in its form 
and nature to the parent atetals so that the maternal animal does not meet 
with its resemblance in its own rb ood, but in its descendants of the second, 
third, or fourth degree or Sonera and this always takes place in the 
different animals wiht exhibit the phenomenon in a determinate generation, 
or with the intervention of a determinate number of generations. This 
remarkable precedence of one or more generations, whose function it is, as 
it were, to prepare the way for the later succeeding generation of animals, 
destined to attain a higher degree of perfection, and which are developed 
into the form of the mother, and propagate the species by means of ova, 
can, I believe, be demonstrated in not a few instances in the animal 
Eitan?” ; 

5 6 

When a ee as queer aurita (pl. 76, fig 74), produces an egg, the 
progeny resembles an animalcule (Diagram, jig. 1), which moves in the 
direction of the arrow by means of vibrille. The anterior extremity has a 
round sucker (but not a mouth), by means of which, after several changes 
of form, it attaches itself to some extraneous object (Diagram, fig. 2). The 
changes still continue, the two projections at the free end are extended, a 
mouth is formed in the centre, and a second pair of projections arises 
between the first. About the fifth or sixth day the four tentacles have become 
longer, and the body quadrate, and the animal now constitutes the supposed 
perfect genus, Scyphistoma (Diagram, jig. 3), of Sars. In the next place, 
four additional tentacles arise between the four earlier ones, and this 
production continues until the number equals twenty-eight or thirty, and by 

this time the animal resembles a polyp. 
In the subsequent changes an entirely new phenomenon is observable. 

The free extremity of the body begins to show indications of a division into 
segments, of which one is shown in Diagram, jig. 4; the length and 
number of segments increase, the body becomes cylindrical, and is now 
about a line in diameter (its original size being that of a grain of sand), the 
upper margin of the segments becomes free and divided into lobes 
(Diagram, po 5), capable a independent motion, when the form constitutes 
the supposed genus, Strobila, of Sars, named ane its resemblance to the 

cones of a pine tree. 
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Finally, the union between the segments is more and more reduced, until 

they separate like a pile of hemispherical cups, as in Diagram, jig. 6, when 

they are seen to be separate animals in an inverted position; in fact, the 

young or larve of Aurelia (pl. 76, fig. 74). These larvae (constituting the 

supposed genus Zphyra) are about a line in width, and continue growing 

and passing through such a change as to give it the structure of the adult, 

which it acquires when about an inch in size. It is not precisely known 

what becomes of the polypiform head of the Strobila (Diagram, jig. 5), but. 

the base is said to produce a new set. 
It appears from these facts that the animal (Diagram, jig. 1) hatched 

from the egg of a medusa, does not become a free medusa, but a kind of 
polyp, Scaphistoma strobila, which does not produce its like, but from 
which meduse are developed. The polypoid nwrse, as it has been termed, 
is uniformly an undeveloped female, whilst of the resulting medusx, some 
are male and some female. The nurse, like the adult medusa, has the 
power of increase by budding. 

(" The annexed jig. 1 represents an 
individual of the presumptive genus 

_ Coryne, placed in the family Tubu- 
laride (p. 27). The head is a six- 

oN armed hydroid, beneath which are 
four quadrate, bell-shaped bodies, 
which are not organs, but distinct 

1 2 8 individuals of an entirely different 
form from the hydroid. In the concavity of each is suspended a quadrate 
stomach, as shown in jig. 2. These bodies have an independent motion, 
sucking the water in, and throwing it out like the Meduse. They finally 
detach themselves, and swim freely like medusze, to which they bear a close 
resemblance. Steenstrup, who observed this species in Iceland, found 
larger individuals (jig. 3), which he considers the adult medusaform of the 
former, in which one of the angles bears a lobed organ and two threads, © 
which he regards as female generative organs. Steenstrup regards Coryne 
as “a previous generation of preparative nurses, which are so far asexual, 
inasmuch as that their generative organs are not developed.” 

Forbes describes two minute British species allied to jig. 3, under the 
generic name of Steenstrupia, suggesting that they may be a stage in the 
history of some hydroid form. 

Class 2. Zoophyta. 

The Zoophyta are chiefly marine; some species are sedentary and others 
free, some live as single independent animals, and others are collected 
together in large colonies, the base of the stems being united. Some are 
without a hard support, others secrete a stony skeleton, which is named 
coral (CORALLUM, CORALLA in the plural). 

The corallum is not usually external like the shell in the Mollusca, as is 
popularly supposed, but an internal secretion “ entirely concealed,” in the 
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words of Dana, “ within the polyp, as completely as the skull of an animal 
beneath its fleshy covering. All corals are more or less cellular, and 
through these cellules the animal tissues extend.” In some, however, the 
coral is exposed, as when the increase takes place by a terminal secretion 
upon a separate stem, when the apex alone is living, and as the stem 
increases in length the part below dies. This increase above and death 
below are common in most corals, and to this the great masses of coral are 
attributable. According to Dana, a solid dome of Astrea, twelve feet in 
diameter, has a living exterior of cule a a half or three Rimes of an inch in 
éhiakeias. 

The classification adopted here is chiefly that of James D. Dana, as given 
in his magnificent work on Zoophytes, the result of his labors in the United 
States Exploring Expedition. The characters of the families are in most 
cases condensed from the same work. 

The Order Actinoma includes not only the flower-shaped genera, like 
Actinia (pl. 77, figs. 5, 6), which do not secrete a coral, but also numerous 
coralligenous genera. The name of this order, from the Greek ax, a 
ray, is in allusion to the radiated arrangement of the tentacles, which, 
when expanded, in many cases resemble the petals of a flower. When 
contracted this resemblance disappears, and the mass may be compared to 
alemon in shape. Lesueur has described a species (A. margmnata) from 
Massachusetts Bay. (Jour. Acad. Nat. Sci. i. 172.) 

The Actinize are found in the sea, attached to stones, submerged timber, 
r&c. They have the power of ae pee and floating, and 
of creeping slowly upon their flat base, at the rate of about two inches in 
an hour. The texture of the exterior is either fleshy or coriaceous, the 
surface slimy, smooth, or tuberculous, and very sensitive. The mouth is 
simple, and fringed by the tentacles. These organs being tubular, they are 
expanded by having water forced into them, and when they contract, the 
water is ejected through a minute terminal perforation. The tentacles of 
some species resemble the Acalephee in having a stinging power. 

The interior of the Actiniz is taken up with the stomach, which isa 
simple sac, of which the mouth is the opening, and extending nearly to the 
base of the animal, where it communicates with the visceral cavity, 
occupying the space between the stomach and the exterior wall. The 
cavity is provided with a series of vertical muscular partitions, more or 
less perfect, which extend from the exterior wall to the stomach, so that a” 
transverse section of the animal would resemble a wheel, of which the nave 
would represent the stomach, and the spokes the visceral partitions. 

The Actiniz feed upon fish, crabs, shell-fish, &c., the shells and other 
indigestible parts being ejected from the mouth after a period of ten or 
twelve hours. A large individual sometimes accidentally swallows a smaller 
one, but the latter is usually cast out unharmed, as in the case of the 
Hydra. The objects swallowed are sometimes as large as the Actinia 
itself in a state of repose. The following account is given in G. J ohnston’s 
excellent History of British Zoophytes. 

“T had once brought me a specimen of Act. gemmacea, that might have 
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been originally two inches in diameter, and that had somehow contrived to 
swallow a valve of Pecten maximus of the size of an ordinary saucer. The 
shell, fixed within the stomach, was so placed as to divide it completely 
into two halves, so that the body, stretched tensely over, had become thin 
and flattened like a pancake. All communication between the inferior 
portion of the stomach and the mouth was, of course, prevented; yet. 
instead of emaciating and dying of an atrophy, the animal had availed itsel! 
of what undoubtedly had been a very untoward accident, to increase its 
enjoyments and its chances of double fare. A new mouth, furnished with 
two rows of numerous tentacula, was opened upon what had been the base, 
and led to the under stomach ; the individual had, indeed, become a sort of 
Siamese twin, but with greater intimacy and extent in its unions!” 

The Actiniz are hermaphrodite ; the reproduction is both by division and 
by eggs; and the eggs or young (as the case may be) are ejected through 
the mouth, or rarely, by a kind of abortion, through the tentacles, according 
to Contarini. The young do not differ essentially from the adult, the chief 
difference being in the small number of their tentacles. 

The Actiniz reproduce lost parts, especially the tentacles, with great 
facility ; and when the body is cut into two, three, or even four parts, each 
may survive and become a complete animal. If the section is horizontal. 
the lower part acquires a new mouth and tentacles, and the upper part a 
new base, although in one instance the latter produced a second mouth, so 
that food was taken at both extremities of the new animal. These 
experiments indicate that the base has the greatest vital power. (See 
Contarini, 7rat. delle Attinie, &c., Agassiz’s Lectures, and Johnston’s Zooph. ) 

Actiniz will survive after being placed in water hot enough to blister the 
skin, and they may be frozen and thawed with impunity, but immersion for 
a few minutes in fresh water kills them. 

The order Actinoida contains the sub-orders Actinaria and Aleyonaria, 
and the families, according to Dana, are as follows: 

SvuB-ORDER 1. ACTINARIA. 
Often coralligenous, cells lamelliradiate. 

Tribe 1. Astreacea. 
Many tentacles in imperfect series ; coralla calcareous, with multiradiate 

cells, with the lamellee extending beyond the cells. 
Fam.1. Aectinide. Not coralligenous, usually attached, but sometimes 

floating in the sea. Actinza (pl. 77, figs. 5, 8). Lucernaria (pl. 76, fig. 72). 
(Johnst. Zooph., p. 228. KR. An. pl. 68, with anatomical details.) 

Fam. 2. Astreide. Coralla calcareous, tentacles marginal, coralla with 
excavate cells, stars circumscribed. Astrea astroites (pl. 75, jig. 62). 
Meandrina labyrinthica, Linn. ( pl. 75, jig. 64); hemispherical, with long 
winding lines: American seas. 

Fam. 3. Fungide. Disks not circumscribed, tentacles scattered, short, 
or obsolete; simple or aggregate-gemmate; when aggregate the disks are 
confluent ; surface of the coralla stellate, without proper cells. /ungia 
fungites, Linn. (pl. 75, fig. 65), has a circular coral, with radiating 
lamelle, like the under surface of some mushrooms; beneath granulated. 

239- 



36 ZOOLOGY. 

A common species from the Indian Ocean and Red Sea. In this genus the: 
corallum is formed by a single polyp, which covers it beneath as well as 
above. The tentacles are scattered, and when touched, are withdrawn 
between the lamelle. 

Tribe 2. Caryophyllacea. 
Tentacles numerous, in two series; coralla calcareous, cells multiradiate, 

interstitial surface not lamello-striate. The fourth family is not coralligenous. 
fam. 1. Cyathophyllide. Interior middle of each corallum usually 

transversely or obliquely cellular. 

fram. 2. Caryophylliide. ‘Tentacles crowded and long, mouths far 
exserted ; interior of the corallum not transversely cellular, rays of the cells 
more than twelve. Oculina virginea, Linn. (pl. 75, fig. 58). White, — 
eighteen inches high, East and West Indies and the Mediterranean. (0. 
gemmascens (pl. 'T5, jig. 59). White, eight inches high. 

fam. 3. Gemmiporide. Tentacles short and marginal, in two or three 
series; disk broad, somewhat convex; coralla porous, calicles with a thick 
margin. ¢ Hxplanaria ananas (pl. 75, Jig. 68). 
Fam. 4. Zoanthide. Exterior subcoriaceous, tentacles short and 

marginal, in two or three series. | 7 

Tribe 3. Madreporacea. 
Tentacles in a single series, seldom more than twelve, sometimes obsolete ; 

coralla calcareous, cells small, six- to twelve-rayed, or obsolete ; interstitial 
surface not lamello-striate. 

fam. 1. Madreporide. Tentacles twelve; cells deep, extending to the 
centre of the corallum. MJadrepora ee (pl. 75, jig. 60). 
fam. 2. Havositide. Tentacles twelve; lime ued periodically at 

base, so that the interior of the corallum is oe rarely solid. Ona 
polymorpha (pl. 15, fig. 55). (Lamarck, 2, 311.) Red Sea. 

Fam. 8. Ponnae Tentacles rarely more than twelve; base forming 
porous calcareous secretions beneath; coralla finely porous, cells shallow, 
rays indistinct. Porites porites, Linn. (P. clavarva, Blainv.) (pl. 75, 
jig. 61). American and Indian seas. 

Tribe 4. Antipathacea. 
Animals six-tentaculate, base forming corneous secretions. 
fam. 1. Antipathidw. Animals fleshy, enveloping a corneous spinulous 

axis. Antupathes spiralis (pl. 75, fig. 51); stem entire, long, and spiral, 
about as thick as a quill, and attaining a length of sixteen feet. Indian 
Ocean. | 

SUB-ORDER 2. ALCYONARIA. 
Eight-tentaculate; tentacles papillose, apex of the papille perforate ; 

often coralligenous. 
Tribe 1. Alcyonacea. 

Fam. 1. Pennatulide. Free, or with the base sunk in the mud. 
Pennatula phosphorea, Linn. (pl. 75, jig. 26). Bears some resemblance 
to a quill. It is found in the European seas, and emits a pale-blue 
phosphorescent light when disturbed. P. granulosa, Lam. (jig. 25), and. 
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P. grisea, Esper (fig. 27), inhabit the Mediterranean ; Vergularia juncea, 
Esper (fig. 24), Europe. 

Fam. 2. Aleyonidw. Fleshy, with calcareous granules. Aleyoniwm 
jiciforme (pl. 75, fig. 46), size and shape of a fig, and of a yellowish- 
brown color; and A. palmatum (fig. 47), stem divided irregularly, some- 
what like a hand; pale-red. Mediterranean. 

Fam. 3. Cornularide. With corneous tubular coralla. 
Fam. 4. Tubiporide. With calcareous tubular coralla.  Z'ubipora 

musica (pl. 75, fig. 66) is of a fine red color, the body green. Indian seas. 
Fam. 5. Gorgonide. With basal epidermic secretions. Gorgonia 

flabellum (pl. 75, fig. 48). Reticulate, branches inwardly compressed ; 
three feet long. Warm seas of India and America. (G. verrucosa, Linn. 
(pl. 75, jig. 49). Atlantic, six to twelve inches. G. ceratophyta (fig. 50), 
Mediterranean. Jsis hippuris, Linn. (jig. 53); stem jointed and strong, 
branches dichotomous. East Indies. Coraliwm nobile, Linn. (pl. 75, 
Jig. 52), is branched, one foot high, varies from a fine deep-red to a rose 
color, or white with a reddish tinge. It admits of a fine polish, and is 
much used for light ornamental work. When fresh, the exterior is fleshy 
and polypiferous, which, in drying, forms a crust with scattered cellules. 

The forms of the corals which most of the zoophyta secrete, are extremely 
varied ; representing various plants and mosses, variously shaped vessels, 

domes, obelisks, radiated disks, leaves, &c.; and the size of the coral mass 
varies from a few lines to twelve or even twenty feet. The large masses 
have commenced in a single animal, from the successive budding of which, 

the whole has resulted. 

** Calculating the number of polyps that are united in a single Astrea 
dome of twelve feet diameter, each covering a square half inch, we find it 
exceeding 100,000; and in a Porites of the same dimensions, in which the 
animals are under a line in breadth, the number exceeds five and a half 
millions. There are here, consequently, five and a half millions of mouths 
and stomachs to a single zoophyte, contributing together to the growth of 
the mass, by eating, and growing, and budding, and connected with one 
another by their lateral tissues and an imperfect cellular or lacunal com- 
munication.”— Dana, p. 60. 

In those cases where single polyps occupy the extremity of dead branching 
stems, there is no union of the soft parts of different individuals. 

Class 3. Echinodermata. 

The Echinodermata, which are all marine, and include what are popularly 
termed star-fish, sea eggs, &c., are the most highly organized class in the 
radiated division of the animal kingdom. The bodies of some are raised upor 
a pedicle, the base of which is fixed to a single place; others are without a 
pedicle, and move freely and slowly along the bottom. Some of the latter 
are provided with a multitude of sucker-like feet, which, in Asterias 

aurantiaca, amount to 840, according to Tiedemann. Some are provided 
with eye dots, which, in Asterias, &c., are situated at the extremity of the 
rays; and where the nervous system has been detected, it forms a circle 
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around the cesophagus, with branches to the rays, &c. The mouth is armed | 
with hard bony teeth, enabling the animal to live upon erustacea and shell 
fish. Some live at the bottom of the sea on the surface of the rock, and 
others burrow in the sand. 
The integument of some of the members of this class is sustained by a 

calcareous skeleton, which incloses the viscera and supports movable spines. 
varying much in size and shape. The skeleton is composed of pieces which 
are often joined together like polygonal stones in a pavement. These 
plates, the spines, and the entire skeletons, are very abundant in various 
geological formations, in which they are preserved in great perfection. 

The class contains the orders Crinoidea, Asteridea, Echinidea, Holothuri- 
dea, to which some add another for the reception of Siponculus, Echiurus, 
&e., constituting the apodous Echinodermata of Cuvier. 

Orver 1. Crrvomea. This order is almost extinct, but is found plentifully 
in a fossil state in the older rocks. These remains consist of the solid 
calcareous skeleton, of which the chief parts are the stem, the body, and 
the arms. The body is oval or cup-shaped, protecting the internal soft 
parts, and made up of numerous plates, of which the variations in number 
and form afford generic characters. The arms are five or more in number, 
simple or branched, fringed with lateral articulated appendages, and placed 
around the upper margin of the body, the mouth being situated between 
them. When the arms are closed, some species resemble a lily, whence the 
trivial name of Ancrinus liliiformis. The vent is distinct and lateral. 

The central solid part of the stem has been compared to the bones in a 
lizard’s tail, being made up of a column of disks, which are either circular, 
polygonal, or star-shaped. The stem is often provided with articulated 
simple lateral branches, which, like the arms, are filled with calcareous 

joints, many thousand of which are contained in the remains of a single 
animal. The disks of the stem have a perforation through them, which 
admits of their being strung like beads; and, according to Dr. Buckland, 
they were used for resaries in ancient times. In northern England they are 
called St. Cuthbert’s beads ; and before their nature was known, they were 
named Entrochites in books. 

Pentacrinus asteria, Linn. (P. caputmeduse, Miller) (pl. 76, fig. 58), is 
a recent species from the West Indies, of which a specimen is in the British 
Museum, the Paris Museum, that of the Geological Society of London, and 
that of the London College of Surgeons. (This and other species of the 
order are figured in the Penny ae ix. 390, and in the new edition of the 
Régne aca) Encrinus radiatus (fig. 57 ). 

Pentacrinus europeus, Thompson, a minute animal found on the coast of 
Ireland, is now considered by this author to be the pedunculated young of 
Comatula, a starfish somewhat like pl. 76, jig. 62. This confirms one of 
the views of Agassiz (Lectures, p. 13), that the earlier fossil animals often 
resemble the embryonic or immature forms of the more recent periods. 

Holopus rangi, Orbigny (pl. 76, fig. 56) (Mag. de Zool. 1837, pl. 3) is a 
recent genus from Martinique. 

Orver 2. AstertpEs. In this order the supporting stem is wanting, and 
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the animal has the power of locomotion, sometimes by means of the 
arms, and sometimes with the aid of the suckertike feet. The arms in 
some genera are provided with numerous lateral filaments, and in some 

eases they divide into branches. The genus Astrophyton (named also 
Euryale and Gorgonocephalus) (pl. 76, fig. 63), is remarkable for its 
five dichotomizing arms sending off branches, and terminating in a multi- 
tude of curled filaments, which, it is said, may amount to eight thousand in 

a single individual. 
The genus Ophiura (pl. 76, jig. 64) is named from the resemblance 

which its jong and slender arms bear to the tail of a serpent, not only in 
form, but in the numerous bony pieces of which they are composed, 
and which are not unlike the scales of a serpent. The arms are very 
flexible; and by giving them an undulating motion, the animal can 
swim to a certain degree. On each side of the base of the arms is an 
opening which is the outlet of the ovaries, of which there are ten. Several 
species inhabit the coast of the United States. In Ophzolepis (jig. 62), a 
genus allied to Ophiura, the disk is entire, with smooth plates. In both 
genera the arms have movable spines, which in some species are appressed, 
and in others projecting. The species figured, 0. scolopendrina, is found 
near the Isle of France. In these genera the mouth is in the centre of the 
ventral surface, and from it are continued five grooves, through which a 
few sucker-like feet are projected. The mouth is armed with a strong 
osseous apparatus for masticating food. The arms, when broken off, can 
be reproduced. PI. 76, fig. 61, represents Astrogonium granulare of the 
seas of northern Europe. In this genus the rays are not so well developed 
as in Asterias (fig. 60), which gives it a pentagonal figure. 

Oreaster turritus (pl. 76, fig. 59) attains a length of ten inches, and 
inhabits the Indian Ocean. 

Solaster is distinguished by an increased number of rays; S. papposus 
(pl. 76, fig. 66) isa foot in diameter. 

Stellonia rubens (fig. 65) attains a foot in size, and is so abundant in the 
seas of Europe as to be spread over the soil as a manure. 

Asterias (fig. 60) has the rays so much enlarged that there is room in 
the coneavity of each for two extensions or appendages of the stomach, 
with an ovary between them, and a liver; which is not the case in the 
slender rayed genera like Ophiurus. Moreover, the size of the rays renders 
them less flexible, and badly fitted for locomotion ; but as a compensation, 
they are pierced along their inferior surface (between short transverse bones 
arranged in series on each side of a deep central groove) with a multitude 
of ambulacral perforations, through which the feet already mentioned project, 
and which enable the animal to crawl up a surface as smooth as glass, and 
also assist in holding its prey. The sucker-like feet are connected 
within the aperture through which they project, with a globular vesicle 
filled with water, by the hydrostatic action of which the suckers are extended 
or withdrawn. Each vesicle is connected by a small tube with a canal 
which traverses each ray, starting from a circular canal around the 

cesophagus. 
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“This apparatus communicates with another tube which penetrates from. 
~ the dorsal surface downwards, having its opening shut by a perforated plate 

called the madreporic body, which in starfishes is always seen in the angle 
between two of the rays; so that we have here an hydraulic apparatus of 
a very complicated nature.” (Agassiz.) Through this series of vessels the 
water flows in both directions, either downwards through the upper aper- 
ture, or upwards through the tubular feet; subserving in its course the 
functions of locomotion and respiration. The water which fills the general 
cavity is admitted through the numerous minute perforations of the exterior. 
‘“The heart is placed along the calcareous tube which arises from the 
madreporic body, and the blood-vessels form circular rings around the 
entrance of the stomach, from which and to which the radiating arteries 
and veins move.” (Agassiz’s Lectures, and his Letter to Humboldt in 1847.) 
There are also movable spines upon the lower surface which assist in 
locomotion. | 
When food is taken, the animal bends its rays towards the mouth, so as 

to form a cup-shaped cavity, when the food is gradually moved to the 
mouth. There is no vent distinct from the mouth. The rays, when lost 
by accident, can be reproduced, and it is asserted that if a ray with part of 
the mouth be detached, it will form a new animal. The stomach is central 
and sends off two branching divisions or ceca in each ray. There is an 
English law which imposes a fine upon fishermen who do not kill a species 
of Asterias which is said to destroy oysters. 

Agassiz has discovered that starfish, after their eggs are laid, take them 
up and retain them below the mouth between their suckers ; and when they 
are forcibly removed to some distance, the animal will approach and take 
them up again, showing a remarkable instinct in so low an animal. — 
We pass from Asterias (pl. 76, fig. 60), through the pentagonal form 

Astrogonium (fig. 61) to Agassiz’ genus Culcita, which resembles the last 

somewhat in shape, except that the five sides are convex instead of concave, 
so that the outline is more nearly circular, approximating the circular and 
oval forms of the next family. 

Orpver 3. Ecainmpea. This order includes the oval or circular. bodies 
known as sea-eggs, sea-urchins (owrsen in French), the skeleton of which is 
a calcareous crust composed of twenty equal or unequal rows of polygonal 
plates pierced by various pores. The mouth is beneath, and armed or 
unarmed, central or sub-terminal ; the vent is distinct, and varies in position, 

being formed beneath and above, and when beneath, marginal or towards 
the centre. The generative pores are four or five, placed around the summit. 
When the animal dies, the integument (including the spines with which 

it is covered, and which present much variety in form and size) is soon 
lost, leaving the calcareous shell which protects the interior soft parts. The 
integument of the calcareous portion not only secretes the shell, but extends 
in a thin layer over the solid spines, which are thus formed layer by layer 
as the animal increases in size. 

The circular form of these animals might at first induce an observer to 
doubt their affinity with the more star-shaped Asteridea, but if the rays of 
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the latter are supposed to be shortened, and the concavity between them 
filled up, the approximation will appear when the correspondence of the 
organs is considered. 

The plates of an Hehinus (pl. 76, Vig. 69) run in vertical rows, two of 
which are wide and two narrow alternately; the wide pair have uButdlbe 
which support the larger spines; and the narrow ones have vertical rows 
of minute perforations which form the ambulacra, and allow the passage of 
the sucker-like feet which, in addition to the spines, are concerned in locomo- 
tion, and perhaps in passing water to the respiratory organs which lie beneath. 

The mouth of the Achinz is armed with five jaws working together by 
means of a complicated piece of mechanism, and which have been com- 
pared by Aristotle to a lantern, hence called the lantern of Aristotle. 
Among the chief authorities upon this department are Lamarck, Blain- 

ville, Delle Chiaje, Goldfuss, Desmoulins, J. Miller, Sars, Milne Edwards, 
Dufossé, Duvernoy, Klein, Gray, and especially Agassiz. 

The forms in this order are very various, from the flat and discoidal 
Scutella, which is flat beneath and but slightly convex above, to the sub- 
globular Echinus and elevated Galerites, which is considerably higher than 
wide. Some have the ambulacra disposed in oval or elliptic lines upon the 
upper surface, resembling the four or five petals of a spreading flower. 
According to Duvernoy, in the Echinidee in which the rosette is formed, a 
series of branchize (instead of feet) are passed through these perforations, in 
addition to the internal branchiz; and in consonance with this view, he 
divides the Echinide into two sections: the Exobranchia, with external 
branchiee (including forms like Clypeaster, Cassidulus, and Spatangus); and 
the Homopoda for the remainder (including forms like Cidaris and Galerites). 

LEchinus, and other genera with large spines, are found on the bottom of 
the sea, whilst the Scutel/w, which have short bristly spines, burrow in sand. 

Spatangus (pl. 76, jig. 67) and its allies have the mouth armed and 
placed towards the anterior end; the vent posterior, and placed upon the 
upper or lower surface; the shell thin in texture, lengthened, and gibbous ; 
ovarian pores four. 

Clypeaster (fig. 68), and the allied genera, have the mouth central, or 
nearly so, and the vent near the posterior margin, and upon the upper or 
lower surface, according to the genus. 

Echinus (pl. 16, fig. 69), and Cidaris (figs. 70, 71), have a subglobular 
shell and two kinds of spines, the larger of which are supported upon large 
tubercles. The mouth is central beneath, and the vent in the apex. 

The tendency to take an oblong form in Spatangus and Ananchytes, and 
the mouth being placed near the opposite extremities of the body, indicate 
an approach to the next order. 

Orver 4. HorornurtpEa. The animals composing this order have an 
elongated worm-like form, and the shell has disappeared, although some 

earthy matter is deposited around the mouth. In Holothuria and the allied 

genera the body is very contractile; the skin is irritable and has numerous 
mucous-secreting pores, and per Bbations for the passage of the sucker-like 
feet, which are either generally distributed, or arranged in five rows repre- 
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senting the ambulacra, or confined to the middle portion of the ventral. 
surface. The mouth is fringed with branching tentacles capable of being 
withdrawn ; the vent is at the opposite extremity of the body; and the entire 
animal bears a striking resemblance to a cucumber, whence it is called by 
sailors the sea-cowcumber, and one of the genera bears the name of 
Cucumaria (C. frondosa, pl. 76, fig. 85). They are extensively collected 
bout the islands and reefs of the Eastern oceans as a culinary delicacy for 
the Chinese markets. . herr 

Captain Flinders mentions a Malay fleet. of sixty vessels and one thousand 
men, as forming an expedition to fish for these animals. 

“The object was a certain marine animal called trepang; of this they — 
gave me two dried specimens, and it proved to be the beche-de-mer or sea- 
cucumber, which we had first seen on the reefs of the east coast, and had 
afterwards hauled on shore so plentifully with the seine, especially in Caledon 
Bay. They got the trepang by diving, in from three to eight fathoms 
water; and where it is abundant, a man will bring up eight or ten at a time. 
The animal is split down one side, boiled, and pressed with a weight of 
stones; then stretched open with slips of bamboo, dried in the sun, and 
afterwards in smoke, when it is fit to be put away in bags, but requires 
frequent exposure to the sun. A thousand trepangs make a yzcol, of about 
125 Dutch pounds; and one hundred picols is a cargo for a prow.” 

Orpver 5. SreuncutipEa. These are sometimes included in the order 
Holothuridea, with which they agree in the tentacles, the intestinal canal, and 
circulatory system, although they want the tubular feet. Szpuneulus (pl. 74, 
tig. 7, and pl. (7, figs. 27, 28). According to Quatrefages the anatomy of 
Echiwrus indicates an affinity both to the cheetopodous annelida and to 
Holothuria, giving: it characteristics of distinct types. Some authors, as 
Blainville and Gervais, place these animals among the Annelida. 

Criass HELMINTHES. 

The classification of the various forms of worms has been attended with 
difficulties, some of which still remain, notwithstanding the efforts of 
distinguished naturalists to ascertain their characteristics. The worms, 
whose body is composed of a series of rings, as in the leech and earth-worm, 
and whose nervous system is composed of a line of ganglia, united by a 
double nervous cord, as in insects, form with these the division Articulata, 
of which they constitute the class Annelida. 

After excluding the Annelida from the class of worms, there still remain 
many forms, both aquatic, and living in the interior of other animals, to 

which the term Helminthes is restricted. Here the annulate structure has 
disappeared, and the median nervous system has been separated into two 
distinct branches, usually arising from a large ganglion anteriorly, or two 
ganglia united by a transverse branch. From the characteristics which 
these animals afford, it is’ difficult to decide whether they belong to the 
radiate or articulate division of the animal scale, or, as is probable, form an 
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inter-class with characters common to both. Milne Edwards, Gervais, and 
Agassiz, think they form a common type with the Articulata, thus uniting 
all the worms in one division. The latter disposes of the differences in the 
nervous system, by considering them essentially the same, the two distinct 
or bilateral threads (and sets of ganglia, where they exist) being approximated 
to form a single series. The genus JM/alacobdella has certain intermediate 
characters, which render it difficult to place, the nerves being separated, the 
intestine simple, and the sexes separate. It is about an inch long, white, 
translucent like Planaria, and has a posterior sucker. It is marine, and 

lives as a parasite in the mantle of the molluscous genera Mya and Venus. 
Blanchard thinks it forms a distinct type of worms, as the generative organs 
alone have an affinity with those of the Annelida and Duvernoy places it 
among the Trematoda. 

On the other hand, the Helminthes may be regarded as a two-rayed animal 
(a view taken in part by Duvernoy), allied to the Radiata by this very 
nervous system, which, in Zrzstoma (R. An. pl. 36), forms a complete 
circle, which may be compared with that of the Radiata. The digestive 
system of this animal and of Planaria, bears an analogy to that of the 
Radiata, even the more -typical forms, for in the Echinidea it has already 
departed from the radiated type. In some Planaris (R. An. pl. 37, jig. 1°) 
the gastro-vascular ramification forms a complete net-work, which has its 
counterpart in Rhizostoma (R. An. pl. 50). 
We lay no stress upon the absence of the articulate structure in most 

Helminthes, because it is wanting in some of the Epizoa, which, although 
sometimes arranged with the. Radiata, belong to the Crustacea. The 
articulate appearance of Tenia arises from the fact, that each joint is to a 
certain extent a single individual, affording an analogy with the Radiata, 
which is strengthened by the transverse nutrient tubes. 

Cuvier, Duvernoy, and others, place the Helminthes among the Radiata. 
The classification of the latter, in 1848, is as follows, the vernacular 
names (which have no authority in science) being replaced by systematic 
ones. 

Class Helminthes, comprising the three sub-classes, Helminthophyta, 
Parenchymata, and On ea 

Sus-otass J. Hetmimnrnopryra. 
Animals simple or compound; form ribbon-shaped, a double alimentary 

canal, no vent. Including the two orders Cystica (from Kystis, a bladder) 
and Cestoidea (from estos, a band). 

a. Cystica, with one Sindy 
1. Hydatide. 

b. Cestoidea, with three families: 
1. Cysticercidee. 
2. Ligulide. 
3. Teeniide. 

Sus-ciass II. Parencuymara. 
Form flattened, rarely cylindrical, nervous system bi-radiate ; a bifurcated 

or branched alimentary sac. It includes the two orders and families: 
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1. Trematoda. 
2. Planariidee. 

Sus-cuass II. Cavrrarta. 
Having a visceral cavity, the nervous system bi-radiated. Composed of 

four orders, the first having a visceral cavity instead of an intestine, the 
remaining three with two openings at the alimentary canal, at Mee 
extremities. 

a. Enterodela,* with one family : 
1. Acanthocephala. 

b. Enterodela cylindrica [Nematoidea, Rudolphi], two families: 
1. Ascaride. 

: 2. Gordiide. 
c. Enterodela plicata [Acanthotheca, Diesing|, a single family and 

parasitic genus : 
1. Linguatulide. 

d. Enterodela tenioida, one family : 
1. Nemertidee. 

The greater part of the Helminthes live in various parts of other animals, 
deprived of light, with little occasion for locomotive powers, and governed 
by circumstances of great uniformity, so that we need not be surprised at 
the simplicity of structure in individual genera, although they present a 
considerable amount of variation in the aggregate. From the mode of 
their occurrence within other animals, they have been termed Entozoa, in 
which certain external species are included. In some cases the same 
species is found in waters as well as in the interior of animals. There is 

scarcely an animal, whether terrestrial or aquatic, which does not nourish 
some of these parasites, and but few of the latter infest several distinct 
species. They have been found in beasts, birds, reptiles, fishes, insects, 
mollusea, and even in the acalephe. 

These entozoa are found, according to the species, in various parts of 
the bodies they infest, as the intestines, brain, bronchie, liver, kidneys, 
muscles, blood, and bones. 

I. HetmintHopuyta. 
a. Cystica. 
These are named from the resemblance of the posterior part of the body 

to a bladder, a part which is filled with fluid (pl. 77, fig. 29). This is 
fibrous and sensitive, at times as large as an egg, and it sometimes forms 
part of several individuals. In Ccenurus the head or heads are each 
attached to a short neck; they are sub-globular, crowned with hooks, and 
have suckers arranged around the convexity, to enable it to attach itself 
to the substance whence it derives its nourishment. It lives in the brain 
and spinal nerve of sheep, and more rarely in the brain of oxen, destroying 

parts of it, and giving rise to a fatal disease, called by the expressive name 
of “ staggers,” from its chief symptom. 

In Echinococcus (called Acephalocyste by the French) there is no head 

* This name is inadmissible, having been previously used by Ehrenberg in the Infusoria, 
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outside of the kyst, the animals being restricted to its inside. It occurs in 
the liver, spleen, and other parts, and is not exclusively confined to man. 

b. Cestordea. 
Cysticercus is found in man as well as in animals, between the tissues of 

the muscles, sometimes penetrating to the eye-ball, the heart, and the brain. 
The form is that of the Cystica (with which it is usually and perhaps cor- 
rectly placed), whilst in some other respects it approaches the Cestoidea. 
What is called “ measles” in hogs arises from an abundance of enkysted 

worms (Cysticercus cellulose, pl. T7, fig. 30), which have been found occu- 
pying as much space as the brain in these animals, and causing convulsions 
and death. 

The intestinal worms of the genus Ligula (Z. congulum, pl. 77, fig. 34) 
are flat, ribbon-shaped, without articulations, marked with a longitudinal 
stria, and also transversely striate. They live in birds, and especially in 
fishes. The species figured is from one to five feet long, and is found in the 
Cyprinus brama of Europe. This worm is said to be eaten in some parts 
of Italy. Bothrimonus sturionis intests the American Acipenser oxyrhyn- 
chus. It is not articulated, it has a longitudinal impressed line above and 
below, with numerous raised points along it, thgse beneath having a pore. 
The head is sub-globular, with a double sucker. 

The genus Bothriocephalus (named from bothros, a groove, and kephale, 
the head) is a long, flat, jointed worm, with a longitudinal groove upon each 

side of the sub-quadrate head, distinguishing it from Zenza, or the true 
tape-worm. It is also distinguished by having the segments much wider 
than long, and the openings from the ovaries are beneath, and not lateral. 
The genus infests birds, fishes, and reptiles; and one species, B. latus 
(pl. 77, fig. 32), infests man in Russia, Switzerland, and some other parts 
of Europe. 

The common tape-worm, Tenia solium (pl. 77, fig. 38), is composed of 
flat, sub-quadrate articulations, which are very small and fragile for some 
distance from the head, so much so that this part is rarely obtained perfect, 
and the small head was for a long period unknown. The head is globular 
and provided with four terminal suckers, arranged in a square around the 
mouth. The alimentary canal is double, being composed of an intestine 
running along each side of the body, with a transverse canal connecting 
the opposite sides at the beginning of each segment, giving the interstices 
the appearance of a ladder. The centre of each segment is occupied by 
distinct generative organs of both sexes, which have their outlet in a lateral 
pore, alternately upon the right and left side of the segments. As each 
segment is capable of producing a large number of eggs, it is difficult to 
conceive why the animals should be comparatively so few in number. 
This species attains a length of twenty feet or more, and a single one is 
usually confined to a single individual, although as many as twenty have 
been found together. Tania cateniformis (fig. 31) is about an inch long, 
and infests the cat. 

II. ParencuyMara. 
These are soft contractile bodies, without any appearance of division 
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into rings, and bearing some resemblance to a leech, but sometimes so short 
as to be circular. i 

‘1. The Zrematoda are internal monoicous parasites, having an anterior, 
suctorial opening, and one or more suctorial disks of attachment, which 
afford generic characters. Distoma (or Fasciola) hepaticum (pl. T, fig. 36), 
which is a good example, is about an inch long, infests the gall-bladder, 
liver, and rarely the neighboring veins in man, sheep, oxen, deer, gazelles, 
camels, goats, horses, and hares. In sheep it is the cause of the fatal 
disease named rot. The severe winter of 1841-2 in Germany, was fol- 
lowed by the death of many deer, which were found to be much infested 
with Distoma. 

Fresh-water snails of the genera Planorbis and Limnea are infested by a 
minute animal, with a globular body and slender tail, resembling a tadpole, 
and forming the supposed genus Cercaria, of which two American species 
were published in 1840, the motions of which are similar to those of their 
European analogues, Bic tail being rapidly thrown into the shape of an §, 
and easily detached.* Steenstrup has in some measure cleared up the his- 
tory of the Cercarize, which are the larvee of Trematoda. After swimming 
about freely for some time, they attach themselves to the outside of the 
snail, and settle in the mucus of the exterior, maintaining themselves by an 
abdominal sucker, and in the course of their movements losing the tail, a 
loss which gives them somewhat the appearance of a Distoma. They now 
enter the pupa state, in which they remain for some months without appar- 
ent change. They afterwards acquire spines anteriorly, and such individu- 
als were found within the snail. C. Th. Siebold thinks the Distoma is 
finally developed in the water-fowls which swallow the snails, an analogous 
tact having been observed by Creplin, who found a species in a stickleback 
fish, and also in water-fowls. 

2. The Planarvide contain a number of small leech-like animals, found 
both in fresh and salt water, which glide along like a snail over solid objects, 
or, passing up an object to the surface, they creep along this with the back 
downwards, and the belly attached to a thin film of water. The single 
opening to the ramifications of the stomach is usually about the centre of 
the inferior surface; and whatever is taken through this that is indigestible, 
is subsequently rejected by sucking in a quantity of water, and ejecting the 
whole together. 

Planaria (Planocera) cornuta (pl. TT, jig. 35) has two  horn-like 
extensions anteriorly. P. (Dendrocelum) gracilis, Hald. 1840, is three 
fourths of an inch long, and one tenth broad, fuliginous, veined with black ; 

* (©. hyalocauda, Hald. Body dark brown, or blackish, about as long as the tail; tail trans- 
parent, tapering, and suddenly diminished at its junction with the Peay Just patie to the 

naked eye. Parasitic upon Physa heterostropha. Susquehanna. 
C. bilineata.. Perfectly white. Microscopic characters : Head and tail translucent ; body with 

two dark longitudinal lines, which have a tendency to connect, so as to form a circle when the 

animal contracts; there is a light posterior circular spot occasionally visible, the tail is shorter 
than the extended body, and is not contracted at the base. Exceedingly numerous upon speci- 

mens of Limnea catascopium, collected at Camden on the Delaware. 
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oblong, suddenly tapering to a point posteriorly ; sides nearly parallel ; head 
truncate in front ; neck narrowed, eye dots two, on the narrow part, oblong 
and white, with a black dot upon the internal margin; ventral opening less 
than one third the entire length from the posterior extremity. It inhabits 
springs in eastern Pennsylvania, and feeds upon animal matter. When cut 
in two, each part becomes an entire animal. 

UL. Cavrrarta. 
a. Enterodela. 
1. The Acanthocephala, which are placed with the Parenchymata by 

Cuvier, are composed of round worms represented by the genus 
Echinorhynchus, the chief character of which is a straight, round, retractile 
trunk, armed with rows of recurved tooth-like hooks, which retain it in 
place when thrust into the intestines. A small pore is sometimes 
observable at the end of this trunk, but it is probable that nourishment is 
absorbed by its entire surface. A vascular tube runs longitudinally on 
each side, and is lost towards the posterior extremity. These noxious 
animals seem not to have been found in man, although numerous species 
infest vertebrate animals. They sometimes bore through the intestines, and 
pass into the cavity of the abdomen, and into other parts of the body. 
Echinorhynchus gigas (pl. T7, fig. 39) is from three to fifteen inches long, 
and infests hogs, especially such as are confined to be fattened. 

b. Enterodela cylindrica. 
1. The Ascarzde include various genera of internal parasites, of which 

the genus Ascaris is among the best known, and contains slender, round 
worms, tapering towards both ends. The head is provided with three little 
valves, between which the mouth is placed. The intestine is straight, the 
vent terminal, and the nervous system bilateral. Ascaris lumbricoides 
(pl. TT, jig. 41) takes its trivial name from its general resemblance to a 
lumbricus, or earth-worm. It is white, from six to twelve or fifteen inches 
long, and the female is larger and more abundant than the male. It infests 
the small intestines of man, and is frequently fatal to children, in which it 
sometimes penetrates to the stomach, and even to the mouth. As many as 
five hundred have been ejected by a child in the course of eight days. 
It is sometimes discharged from abscesses in the abdomen, and it has 
rarely been passed from the bladder. This species infests the hog and the 
ox, and an allied one (once considered the same) is found in the horse. 

Owen, some years ago, calculated the number of eggs in a female of this 
species to exceed sixty millions. Gluge and Mandl found eggs of an 
Ascaris, without the animal, in the lungs of frogs, supposed to be introduced 
with the air. 

Oxywris vermicularis, Linn. (pl. 77, jig. 42), is half an inch long, 
cylindrical, with the posterior portion subulate. It infests the large 
intestines of children. 

Trichocephalus dispar (jig. 40) is found with the preceding species, and 
differs in having the anterior extremity attenuated like a thread, and 
resembling the lash of a whip, of which the posterior end would be the stock. 
It is one or two inches long, of which the thick part occupies about a third. 
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2. Gordude. The genus Filaria is long, slender, thread-like, and smooth, 
with a somewhat rigid texture, and many species are found in various 
animals, including insects and mollusea. aria medinensis (pl. 77, fig. 48), 
the guinea worm, infests the muscles and subcutaneous tissues, chiefly 
of the lower limbs, in Arabia, Upper Egypt, West Africa, and the West 
Indies. It is sometimes located about the eye, and beneath the tongue; and 
occasionally it makes its way to the surface of the body, causing a sore, 
from which it may be extracted if a little is withdrawn daily, care being 
taken not to break it, as in that case the inclosed part remains and causes 
inflammation, which may render amputation necessary. A sailor, who 
frequently met Africans on shipboard with sores caused by the worm, had 
been on shore in West Africa for three hours barefoot, having himself a 
small sore on the thigh at the time. He arrived in England in October, 
1843 ; and in the middle of the subsequent May a sore appeared on the left 
instep, which finally opened and disclosed part of a white worm, about the 
size of a violin string, of which five inches were cut off. This was succeeded 
by violent inflammation and suppuration upon the foot and leg, until the 
remaining two feet and a half of the worm came away. On the 23d of May 
another sore appeared upon the left fore-arm, disclosing a second filaria, 
which was gradually and carefully removed in fourteen days, and found to 
be thirty-two inches long. <A third could then be felt under the integument 
of the right foot. This species attains a length of six feet, and is said to be 
sometimes seen swimming in the water of the countries it inhabits. 

filaria papillosa (fig. 45) is found in the abdomen, chest, and eyes of 
the horse. Dr. Charles A. Lee gives a figure of it in the Am. J. Sci., 1840, 
vol. xxxiv. p. 279. He states that it is from one to seven inches long, and 
one third of a line in diameter. The specimen seen by him seems to have 
grown from half an inch to about four inches in four months. 

filaria phalangw (pl. T7, fig. 62) has been found in Phalangium 
cornutum. 

Filaria lycose, Hald. Pale-reddish when recent; flavous when dried by 
heat ; rigid, smooth, and shining, slightly tapering towards one end; about 
five inches long, and one millimetre in diameter at the largest end. Found 
in Eastern Pennsylvania, in a specimen apparently of Lycosa scutulata, 

Hentz, ten lines long, and, when the size of the spider is considered, a 
remarkably large species. The specimen being much contorted, and one 
end still within the spider, the precise length could not be determined. 
Fig. 43 might pass for a representation of it, and the spider is a little larger 
than fig. 37° in pl. 78. 

The genus Gordius is found free in water, or as an internal parasite. 
Gordius aquaticus is found under all these circumstances, as it has been 
ascertained to infest insects. These worms resemble a thin thread or 
stout hair, and being seen in running water, or in puddles along roads, 
particularly after rain (see Mag. Nat. Hist., 1836, pp. 9, 241-2, 355), they 
are popularly supposed to be metamorphosed horse-hairs. ‘They are male 
and female, oviparous, and have a more complicated organization than their 
external simplicity might be supposed to indicate. 
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c. Enterodela plicata. 
1. The Linguatulide are internal parasites infesting various organs; they 

are flattened and tapering posteriorly, and rugose transversely. In 
Linguatula the interior extremity is armed with a few recurved spines. 

d. Enterodela taenioida. 
1. Nemertide. The principal genus is Vemertes, Cuvier (pl. 74, fig. 10), 

an extremely long and soft marine worm, of a flattened form, the anterior 
extremity slender, and the posterior one ending with a broad attaching disk. 
It approaches Hirudo in its mouth and vascular system. It lives buried in 
‘the sand, and is said to feed on shell-fish. 

Drviston Il. Mottuvsca. 

The Mottusca, or Matacozoa (soft animals), constitute one of the great 
Divisions of the animal kingdom. Except the shell, which is not always 
present, these animals have nothing in the nature of bones; and they want 
the ringed structure and jointed members of the Articulata. The body 
is soft, the integument slimy, and generally without epidermis, and in the 
testaceous species capable of secreting a shell. The alimentary canal has 
an opening at each end, and the circulating system is more or less complete. 
The eyes of univalve mollusca are generally situated upon or near the 
tentacles; those of bivalves upon the edge of the mantle, as in Pecten 
( pl. 76, figs. 27, 29); or on the posterior portion which forms the siphons, 
as in Unzo (pl. 76, fig. 47). 
From the great number, variety, and beauty of the shells of so large a 

portion of the Mollusca, the study of these, under the name of Conchology, 
attracted attention at an early period, when a cabinet of shells was often 
regarded in the same light as a casket of jewels, and great sums were paid 
for rare and handsome species; and, indeed, this interest still maintains its 
ground, there being shells, the price of which is one or two hundred dollars 
at the present day. 

It was at length discovered that little of natural classification and the 
habits of this class could be known, without a study of the entire animal; 
so that Conchology finally became merged into Malacology. There is, 
however, no impropriety in the use of the former term in an enlarged sense, 
if it be considered to include the study of those animals which are usually 
provided with a calcareous shell. 

Some of the older conchologists, guided by the shell alone, included 
radiated forms, like Echinus, in this division; and even at the present-day, 
the cirrhopoda (pl. 76, figs. 51-54) and some of the annelida, which have 
a hard exterior tube, are sometimes described in books avowedly devoted 
to mollusca. On the other hand, whilst all ‘“ shells,” whether secreted by 
the mollusca or the articulata, were classed together, true mollusca, when 
unprovided with a shell, were often placed among worms and annelida. 

The term (Vermes) Mollusca was used by Linnzeus in 1758, in a wide 
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sense, as it included radiata, like Actinia, Medusa, and Echinus; crustacea 
like Lernzea, as well as Ascidia, Limax, and the Cephalopoda, and even 
some annelida; whilst his order (Vermes) Testacea included most of the 
univalve and bivalve shell-fish. The “class Mollusca” of Lamarck, follows 
his class Conchifera, and includes the five “orders,” as he terms them, of 
Pteropoda, Gastropoda (excluding the spiral univalves), Trachelipoda 
(including the spiral univalves), Cephalopoda, and Heteropoda. Pallas and 
Cuvier were the first to use the term Mollusca in its modern sense; and the 
latter, in 1798, recognised three sections, subsequently provided with the 
systematic names of Cephalopoda, Gastropoda, and Acephala. The term 

_ Mollusca having by these means acquired a somewhat indefinite meaning, — 
Blainville proposed that of Malacozoa, which is the preferable term, if the © 
term Malacology supersedes that of Conchology. 

The shell of the Malacozoa can have one, two, or more pieces; it may 
be external or internal, and it varies much in size, being in some cases 
capable of containing all the soft parts, with room to spare, and in others a 
mere excrescence upon some part of the animal. It is secreted by the 
mantle, a fold of the integument which appears as a flap, lining the shell in 
bivalves, and a continuation of it appears as a collar around the neck, and 
lining the aperture of the shell in the spiral univalves. In the order 
Tunicata the body is inclosed in a kind of coriaceous purse instead of a shell. 

The mantle usually secretes two kinds of material, the nacre, or pearly 
portion of the shell, and the epidermis, or perzostraca ; but in some gencra 
the latter is absent, as in Oliva (pl. 75, figs. 122, 125, 126) and Cyprea 
( pl. 76, figs. 5-7), in which the wide mantle is turned up on each side, so 
as to inclose the shell. When the shell is broken by accident, the crevice 
is closed by layers of nacre; and if a pebble gets into the shell by accident, 
and cannot be got rid of, it is covered in like manner. When the nacre 
or “ mother-of-pearl” is of a fine quality, the tubercular masses which arise 
from injuries have a peculiar lustre, which causes them to be admired under 
the name of pearls. Shells are aPieh found repaired, which had been 
crushed and distorted to such an extent as to lead one to believe it scarcely 
possible for an animal to survive after so much mutilation. 

The varied spots and lines which ornament so many marine shells, are 
distributed by the periodical action and inaction of the secreting process. 
The species of the genus Conus, although covered by a thick epidermis, are 
usually marked with bands, spots, and reticulations of brilliant colors, which 
make them a favorite ornament to collections. The epidermis, however, 
should not be removed, or it should at least be preserved upon a specimen 
of each species, as it varies considerably according to the species. The 
former unscientific custom of polishing such shells as have a homely 

exterior is now discontinued. 
The microscopic structure of shells presents many curious features, which 

have’ been thoroughly studied by Carpenter, who has illustrated the subject 
with figures. In some shells the structure resembles that of minerals, and 
seems to be formed of minute crystals of sasilepie © of lime, or of fibres 

resembling arragonite. 
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In the genus Argonauta (pl. 76, fig. 17) the ends of two of the arms are 
greatly dilated, and these dilations clasp the shell upon each side, which 
seems to be formed by a secretion from their inner surface. 

In some of the naked land-snails, like p/. 77, fig. 21, a small thin shell 
may be taken out of the back, and the cuttle-fish has a corresponding 
internal shell, known as cuttle-bone, which is more complex, having a hard, 
rough surface above, and a series of close-set, thin, parallel plates beneath. 

The lower end terminates in a point which corresponds to those fossil 
organic remains of cephalopoda, named Belemnites. 

In bivalve shells the mantle is slightly attached to the shell, in some 
degree parallel with its margin, and at a little distance from it; but this line 
of attachment, which is named the pallial impression, varies considerably 
in its course in different families, and through this variation affords 
distinctive characters. The mantle, or projections from it, secretes the 
spines, rugosities, and other appendages, by which the shell is varied. 
Sometimes the deposition of the shell goes on smoothly, when a thickening 
of the margin, a varix, or a row of spines will be secreted, to be followed 
by a smooth space, and this alternation takes place as long as the animal 
grows. See pl. 75, jigs. 101-104, 111,119. Univalve shells are usually 
strengthened by having the margin of the aperture thickened, and as this 
is added from time to time, the shell may acquire a ribbed appearance, as 
in figs. 101, 102. In other cases, as in fig. 91, the old lip is absorbed 
before a new growth is started, so that the shell remains smooth. 
Sometimes the margin is not formed until the animal attains its full growth. 

The oblique deposition of calcareous matter in spiral univalves gives 
them an elongated form, as in pl. 75, fig. 117, and when less oblique, the 
shell is more robust (fig. 98). In forms like Patella (fig. 77) the calcareous 
deposit extends in equal degrees; but if the increase is more abundant upon 
one side, the spine is curved, as in fig. 81. When the aperture is lateral, 
and the shell has little or no obliquity, the forms seen in pl. 76, figs. 2, 4, 
7, 11, are the result. 

In spirivalve shells the solid axis is named the columella, and a muscle is 
attached to it which connects the animal with the shell, and enables it to 

retire within it. .The columella is often marked with prominent folds and 
tooth-like projections, which afford generic characters. The anterior 
extremity of the mantle is elongated in some genera, and the edges brought 
in contact, so as to form a slender tube, through which water passes to the 
gills; and as this siphon secretes calcareous matter, the shell takes the 
rostrated form, as in pl. 75, figs. 109-112. 

Spiral shells are usually dextral, increasing towards the right, in which 
they resemble an ordinary screw; but there are a few genera, exceptional 
species, and varieties of dextral species, which are sinistral (pl. 75, fig. 100). 
A bivalve shell is considered sinistral when the projecting points at the 
hinge, named teeth (which present a certain degree of uniformity in each 
species), are changed so that the modification which belongs to the one 
side normally is found upon the other. 

Some of the spirivalves, when the animal retires into the shell, as ‘in fig. 
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88, close the aperture by an operculum attached to the posterior and upper - 
part of the foot. It is sometimes smaller than the aperture, and can be 
drawn in some distance; in other cases it fits the aperture exactly. In 
texture it is either thin and horny, or thick and shelly, sometimes increasing 
obliquely or spirally, by deposition upon one side, and at other times 
enlarging concentrically, but always taking the shape of the aperture. In 
the genus Hipponyx the anomaly is presented of the operculum being 
attached to the rocks upon which the animal is found. In dry seasons the 
land-snails protect themselves by a temporary operculum, formed by a 
slimy secretion, which hardens, and thus closes the aperture. 

Most bivalves, as the name implies, are composed of two valves 
(pl. 76, figs. 82-34), united by a ligament upon the back; but some. of these ~ 
have accessory pieces (fig. 49), which are not of sufficient importance to 
remove them from their class. Even the anomalous form, Aspergillum 
(pl. 75, fig. 71), belongs to the Bivalves or Conchifera; for, although it is a 
shelly tube, pierced at the anterior extremity like a pepper-box, an 
examination will disclose a small open bivalve shell, solidly imbedded in the 
shelly material of the tube. This is roughly represented near the upper end 
of the figure, although the artist probably did not recognise its true character. 

The nervous system of the Malacozoa is not symmetrical, as in the 
Articulata, nor radiated, as in the Radiata, but the ganglia are distributed 
unsymmetrically from the brain, or chief ganglion, situated above the 
cesophagus. : 

The Malacozoa are divisible into three sub-divisions or classes, the lowest 
containing the Acephala (pl. 76, fig. 34, &c.), named Acephalophora by 
Blainville; the next the Gastropoda (fig. 1, &c.), named Paracephalophora 
by Blainville, and including the Pteropoda, according to this author; and 
the highest the Cephalopoda (pl. 76, figs. 16, 17, 75-77). 

Class 1. Acephala. 

This class contains the four orders Bryozoa, Tunicata, Brachiopoda, and 
Conchifera. The sections, here named orders, are by some naturalists 
considered to be classes, which they sub-divide into orders of a different 
value. Indeed, it is extremely difficult to construct groups which shall have 
the same value under the same name, in different departments of Zoology ; 
and there is no special rule which can be followed in all cases. 

Milne Edwards, observing that the Bryozoa, which had previously been 
confounded with the Zoophyta, bear certain near relations to the Tunicata, 
united the two in a sub-division of the true mollusea, and Cuvier had 
previously shown that the Tunicata are related to the Conchifera. 
Dujardin gives to the group of Bryozoa the same value among the Mollusca 
that he assigns to the Conchifera and Brachiopoda. Agassiz also unites 
them to the Acephala, of which he considers them to be the lowest order, 
corresponding to the Foraminifera, to which he assigns the lowest place 
among the Gastropoda. In fact, the Bryozoa have much resemblance to 
the Mollusca in their alimentary canal, which is quite different from that of 
the Zoophyta. 
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Orprer 1. Bryozoa. This name was imposed by Ehrenberg, who was 
one of the first to demonstrate the true nature of them. They are small 
animals, aggregated in great numbers, like coralligenous zoophytes, having 
a distinet stomach and an intestine curved upon itself, with an outlet near 
the mouth. An analogy with the Cephalopoda is apparerit in the tentacles 
which surround the mouth, and which are covered with vibrille. These 

vibrillze cause currents of water which bring the animalcula within reach, 

which serve as food. The tube into which the animal withdraws varies in 
texture, being membranous, horny, fibro-gelatinous, or calcareous. This 
tube corresponds to the outer tunic of the Tunicata, in being in organic 
connexion with the interior parts, even the calcareous matter of the harder 
kinds being deposited throughout the membranous tissues. Each tube is in 
contact with its neighbors, sometimes to the number of many thousands. 

Dr. Farre thus describes the tube or cell in the Vesicularide: ‘The 
transparent horny cell which closely embraces the body of the animal, is 
nearly unyielding in its lower two thirds, but terminates above by a flexible 
portion, which serves to protect the upper part of the body when the whole 
is expanded, in which state it is of the same diameter as the rest of the cell, 

but, when the animal retracts, is folded up, and drawn in after it, and 
completely closes the mouth of the cell. The flexible part consists of two 
portions, the lower half being a simple continuation of the rest of the cell, 
the upper consisting of a row of delicate bristle-shaped processes or sete, 
which are arranged parallel with each other around the top of the cell, and 
are prevented separating beyond a certain distance by a membrane of 
excessive tenuity, which surrounds and connects the whole. This mode of 
termination of the cell is one of constant occurrence, as will be described 
in other species, and is evidently a provision for allowing of the freest 
possible motion of the upper part of the body in its expanded state, to which 
it affords at the same time support and protection.”—PAil. Trans., 18387, 
p- 398. 

Johnston thus describes the habits of some of these animals: ‘“ Let 
us now suppose that the polypes are in a state of extrusion, and fully 
expanded, all the cilia in play, and the water whirling in rapid streams up — 
and down the opposite sides of the tentacula, carrying with them nutriment 
and the breath of life. All is quietness and security around, and the little 
creatures are evidently in a state of happiness and enjoyment; no one who 
has witnessed the microscope scene (the myriads of the little flosculous 
heads that pullulate and blossom over the entire polypidom, as thickly 
peopled as the swarming hive) can have any doubt of this, especially when 
he remarks the acuteness and vivacities of their sensibilities and actions ; for, 
under his eye, one will ever and anon suddenly sink out of view, hide itself 
within the cell, again on a sudden emerge and expand, or, it may be, lay 
itself down in repose and concealment, until digestion has freed it from a 
state of repletion, or forgetfulness has removed the alarm of an enemy. 
These positions are assumed with such rapidity, that the eye cannot trace 
the steps of the process, and large glasses and minute skill are required to 
reveal to us its mechanism.”—Lrit. Zooph., p. 241. 
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Excellent figures of this group are given by Milne Edwards, in the 
illustrated edition of the Régne Animal, and by Johnston. The following 
genera of Escharide are figured on pl. 75: lustra (fig. 54), Retepora 
(fig. 56), and Lschara (fig. 57). The following classification is that of 
Johnston : 

*Natives or THE Sea. Tentacula forming a perfect circle. Polypiaria 
infundibulati, P. Gervais. Hams. 1 to 6. 

**TacustRInE. Tentacula in the form of a horseshoe. Polypiaria 

hippocrepia, P. Gervais. Lam. 7. 
Fam. 1. Vesicularide. Corneous, fistular, confervoid; cells vonage! 

deciduous, not operculate. Vesicularia, eS seillcerias Baveeiaue es 

Fam. 2. Crisiade: Calcareons, biwaeen confervoid, jcmee cells. 
linked together in series, distinct, tubular, or elliptical, with a terminal or 
subterminal aperture; no operculum. Crisia, Notamia, Hippothoa, 
Anguinaria. 

Ham. 3. Tubuliporide. _Calcareous, variable in shape, never confervoid : 
cells tubular, round, rising from a base and projecting, aperture terminal 
and non-operculate. Tubulipora, Discopora. 

Fam. 4. Celleporide. Caleareous, lobed, ramous, or crustaceous; cells 
in quincunx, utricular, in juxta-position, with a contracted terminal aperture. 
Cellepora, Lepralia, Membranipora. 
Fam. 5. Escharide. Calcareous or membranous, variable ; cells usually 

in quincunx, oblong, pentagonal, or hexagonal, conjunct, immersed, or 
horizontal to the plane of axis, with a subterminal or lateral, and commonly 
operculate aperture. Flustra, Cellularia, Acamarchis, Farcimia, Retepora, 
Eschara. 

Fam. 6. Alcyonidulew. Polypidoms sponge-like, polymorphous; cells 
irregular in disposition, immersed and concealed, with a contractile non- 
operculate aperture. Alcyonidium, Cliona. 

Fam. 7. Limniades. Polypidoms fleshy, spongy or corneous, polymor- 
phous ; animals in tubes with angular or round orifices, closed when they 
recede. Cristatella, Plumatella. 

Orver 2. Tuntcata. These animals, especially Asczdia (pl. TT, figs. 7, 8) 
and its allied forms, may be compared to bivalve mollusca or conchifera, 
in which the margins of the mantle are united so as to form a sac, in 
which two openings are left, one for alimentation and respiration, and the 
other for excretion. The mantle is of a tongh coriaceous or cartilaginous 
texture, and is endowed with contractility. Cellulose, which is almost 
exclusively found in plants, has been ascertained to enter into the 
composition of the Tunicata. A current is made to flow over the branchize 
by the action of the vibrilla, and the contractions and expansions of the 

body remove the water. 
The Tunicata have no external organs of locomotion, so that they float 

about at random, or are fixed to rocks, sea-weed, or other extraneous 
bodies. Some species are agglutinated together in masses, or in long 
chains, but there is no organic connexion between them. 

This order includes three families represented by the genera Salpa, 
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Ascidia, and Pyrosoma. Salpa (pl. 77, fig. 3) torms long lines of aggre- 
gated individuals. These animals were first distinctly noticed in 1756, and 
named Thalia in Brown’s History of Jamaica, and in 1775 Forskal applied 
the name of Salpa. The mantle is transparent, and is provided with 
tubercular suckers, by means of which the bodies adhere together. The 
ageregated individuals produce young which are free, and which are unlike 
the parent; and these free individuals produce a brood of aggregated 
individuals, thus presenting an example of alternate generation. This 
discovery was published by Chamisso in 1830. These animals abound in 
the warin seas, swimming at various depths, commonly with the back 
downwards, and coming to the surface in calm weather. Their power of 
locomotion is slight, the only means being the ejection of water which has 
been used in respiration. (See Agassiz’s Lect. Embryol., p. 91.) Pyrosoma 
includes compound, gelatinous, and nearly transparent animals, remarkable 
for their brilliant phosphorescence. 

Orver 3. Bracutoropa. “The Brachiopoda ought to be combined with 
Lamellibranchia, having the same structure, and differing only in secondary 
modifications.” (Agassiz.) This order includes bivalve mollusca, named from 
having a long, spiral, fleshy, arm-like, fringed organ on each side of the 
mouth, used in securing food, and generally capable of being extended and 
withdrawn into the shel], and when large it is rolled into a spiral. In the 
genus Spirifer, which is scarcely more than a Productus, these organs are 
preserved in a mineralized state. The mouth is provided with fleshy lips, 
and is situated between the arms. The mantle itself subserves the purposes 
of respiration, a peculiarity which is recorded in the name Palliobranchiata, 
given to them by Blainville. 

The shell is often adhering, either directly, as in Crania (pl. 76, fig. 24), 
or by means of muscles, as in Zerebratula (fig. 28), in which the muscles 
pass through a perforation in the beak of the left valve. This genus 
has a curious framework within the shell. The species figured, 7. caput- 
serpentis, Linn., and 7. psittacea, Gmelin, are found upon both sides of the 
North Atlantic. (See Gould, Znvertebrata of Massachusetts, pp. 141, 142.) 

It has been maintained that in this order, the valves, instead of being 
right and left, are dorsal and ventral, the large or perforated one being 
dorsal. Professor Agassiz (Moules de Mollusques, p. 14) thinks this view 
is founded upon a false interpretation of the anatomy, and that the 
Brachiopoda do not present this anomaly. He considers the larger valve 
as that of the left side, as in Ostrea and Anomia, but whilst the left valve 
is perforated in Terebratyla, Anomia has the perforation in the right. The 
descriptions of some conchologists being founded upon the opinion that 
there is an absence of orientation in the valves of this order, must be read 

with care or they will not be understood. 
In the genus Lingula the two valves are so much alike that it is difficult 

to decide upon their mutual relations. In this genus there is a long pedicle, 
but probably not for attachment to extraneous bodies, as the species live 
buried in the sand. 

Orper 4. Concutrera. This order contains most of the bivalve shells, 
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including some with accessory pieces. From the laminated form of the 
gills, two of which usually hang like a curtain on each side, between the 
mantle and the body, they are named Lamellibranchia by Blainville. 

In the Conchifera the back of the animal is under the hinge of the shell ; 
and when the shell is removed, the heart may be observed in some families 
beating at the anterior part of the back. Beneath this, at the anterior 
extremity, is a simple opening constituting the appendages named Jabial 
palpr, the vibrille of which cause currents, which bring nourishment 
within reach. ae 

Upon comparing the shell of an oyster with that of a freshwater mussel, 
a discolored impression will be found near the centre of the former, and two 
impressions in the latter, situated towards each end. These are the 
muscular impressions, serving for the attachment of the adductor muscles, 
which draw the valves together ; and when they are relaxed the shell is 
opened by the elasticity of the dorsal dzgament, which may be either 
external or internal. 

Some conchifera remain permanently fixed, like the oyster, which is 
attached by its left valve. Others, as Penna (pl. 76, fig. 18), are attached 
by a bunch of fibres, named the byssus, which is secreted by the foot. 
Some can swim by alternately opening and closing the valves, of whieh 
Pecten (figs. 27-9) affords an example; whilst others move by means of a 
foot, which enables them to burrow in the mud, or move along in the sand. — 
The foot is situated below the mouth; and when present, the mantle must 
be open to allow it to pass. See pl. 76, fig. 50, left-hand end. 

Posteriorly the mantle has two openings, one above the other, forming 
syphons for respiration and excretion. ‘These are sometimes made merely 
by the partial contact of the ends of the mantle, which may project but 
little, although at other times it extends and forms long perfect tubes 
(jig. 50). The inferior tube is named the branchial siphon, and is used in 
breathing; the upper one is the anal sephon, and serves for the excretions. 
The curve in the pallial impression is caused by the displacement of the 
mantle, to afford room for the retracted siphons when their size is 
considerable. 

The hinge is usually provided with projections of calcareous matter, 
named teeth from their shape; and those of one valve are fitted into 
corresponding vacancies or depressions in the other. These present so 
many modifications that they have been made a principal character in the 
construction of genera. Those situated under the beak of the shell are 
termed cardinal teeth ; and those anterior and posterior to these the lateral 
teeth, a badly selected term, all the teeth being equally lateral. Indeed, the 
hump of a dromedary, or the dorsal fin of a fish, might as well be termed 
“Jateral.” This misapplication arose when the length of a bivalve mollusc 
from the mouth towards the vent was named its breadth, and Lamarck, Say, 
and others, named that end “‘ posterior” at which the mouth is situated, and 
which precedes in locomotion. A few minutes devoted to observation and 
dissection of the animal would have prevented this error, which must be 

borne in mind in reading the descriptions of these authors, or they cannot 
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be understood. In some genera, as Arca (pil. 76, fig. 32), the teeth are 
alike, and form a crenulated line along the dorsal margin of the shell. 

In the seventh volume of the Nouv. Mém. de la Soc. Helvét. des Sc. Nat., 
Professor Agassiz has proposed an improved nomenclature for the armature 
of the hinge in Venus and the allied forms, but which may be extended to 
other families. The annexed diagram represents the relative positions and 

‘ane 

\ | Accessory. 

Tunular. . . Sener 

Cardinal... Cardinal. 

Ligamentary. Ligamentary. 

names of the teeth, the upper part representing the anterior part of the shell, 
its back being towards the observer, and the right valve upon the right 
hand. The presence of the accessory tooth in the left valve distinguishes 
the genus Cytherea from Venus. The same name is applied to a tooth 
and its corresponding cavity in the opposite valve. 

Most of the Conchifera are marine, living attached, half buried, or 
entirely buried in the sand or mud, some at the bottom of a perforation 
from a few inches to several feet deep. Others perforate wood, and some 
rocks; and as they increase in size, enlarge the prison which they are 
never to quit, receiving their nourishment through the opening by which 
they entered. 

The Conchifera may be divided into several tribes, named S?udista, 
Inclusa, and Elatobranchia. The first of these, Rudista, is doubtful as a 
separate section, being composed of bivalve shells, the lower one of which 
is adherent, and the upper raised in a conical form; but their true nature 
and position in the animal scale have not been determined, and they occur 
only in a fossil state. Some authors place them near Chama in the 
Elatobranchia; others think them Brachiopoda, and even Tunicata; and 
others elevate them to the rank of a distinct order. Some of these bivalves 
were at one time believed to present the chambered structure of Orthoceras, 
and they have on this account been incorrectly referred to the Cephalopoda 
by some authors. This was the case with AZippurites, one of the principal 
genera, which was placed near Belemnites. In Hippurites there is, indeed, 
an imitation of a chambered structure, but it has an analogy to that 
observed in certain species of Ostrea, when the shell is sawed in two acruss 
the foliated layers, the siphon of the Cephalopoda having no existence. 

Tribe Inclusa. 
The members of this tribe, although inclosed in bivalve shells, resemble 

the Tunicata in having the margins of the mantle closed for about three 
fourths of its circumference. The more typical forms have the shell 

gaping, and a long double siphon posteriorly, which cannot be entirely 
withdrawn. 
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Fam. 1. Mactride. Hinge with an erect V-shaped tooth, ligament 
internal. The genus Jactra, Linn. (pl. 76, fig. 40), includes sub-trigonal 
shells which are slightly gaping; hinge with a concave tooth to receive the 
ligament; two additional striated teeth near the hinge. This genus 
contains shells which sometimes attain a considerable size. I. solidissima, 
Chemnitz (Gould, Jnvertebrata of Massachusetts, p. 51), of the United 
States coast, is sometimes found six inches long and four in height. In this 
family the foot passes through an opening in the mantle, and the two 
siphons, although distinct, are inclosed in a common integument. Some 
authors place this family among the Elatobranchia. Lutraria lineata, Say, 
American Conchology (pl. 9). LZ. plicatella, Lamarck, vol. vi. p. 98. 

Fam. 2. Myide. This family is differently divided i different authors, 
some including the two groups of which Osteodesma and Solemya are the 
types, whilst others believe that these should form distinct families. In 
Mya the shell is gaping, and there is a broad spoon-shaped tooth projecting 
from the hinge to the opposite valve, where there is a cavity to receive it. 
The labial palpi are long, stout, and pointed. The mantle is closed, except 
a small anterior opening for the passage of a slender foot, and the ordinary 
openings for the siphons, which are very long, and inclosed in a common 
envelope. This genus buries itself in the sand, with the exception of the 
end of the siphons. Jfya arenaria, which has a shell three or four inches 
long, inhabits both sides of the Atlantic, between high and low water-mark. 
It is extensively used in New England as food, under the name of clam, 
a name which is applied to Venus mercenaria in the middle States. The 
genus Corbula forms part of the restricted family of Myade. 

In the opinion of some authors, Osteodesma and the allied genera Lyonsia, 
Periploma, Thracia, and Anatina, form a family, although the aggregate of 
these genera seems to have no higher rank than that of a sub-family. 
Some of the shells are of an extremely delicate texture; these have no 
cardinal teeth, and there is an ossiculum or accessory bone forming part 
of the mechanism of the hinge, upon which Deshayes has founded the 
family name Osteodesmacea. Mya norvegica was at first the type both of 
Lyonsia, Turton, 1822, and Osteodesma, Deshayes, 1835, but the latter 
author subsequently admitted Lyonsia, and applied his own term to a 
different group. Couthouy’s paper in the third volume of the Boston 
Journal of Natural History, and Gould’s Invertebrata of Massachusetts, may 
be consulted upon these genera. 

Fam. 3. Solemyide. The genus Solemya is by some considered as 
forming a distinct family, whilst by others it is placed in the family of the 

Solenide. Some of its characters are very distinct; the branchiz are thick, 

and single upon each side, and they are divided so as to resemble those of 

Crustacea. The foot is truncated and shaped like a sucking disk; the 
posterior half of the mantle is closed, the siphons are short, aa the 

-periostraca of the shell projects in a flap, far beyond the pales 

portion. 

Fam. 4. Sawicavide. This family includes Saxicava and Byssomia. 
The first contains small species and secretes a byssus. The cardinal teeth 
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are obsolete, the ligament is external, and the shell gaping. The shell presents 
many distorted varieties, and some species excavate cavities in rocks. Some 

authors unite this family to the Lithophaga, among the Elatobranchia. 
Fam.5. Pandoride. A small family formed of the single genus Pandora, 

which has only a single branchia on each side. The shells are small, 

pearly within, the valves unequal, the ligament interior, the siphons short, 
the hinge with two diverging teeth in the right or flat valve, and two 
corresponding impressions in the left, which is convex. J. trilineata, Say 
(American Conchology, pl. 2), inhabits the American coast from Maine to 
Florida. This genus is by some placed with the Solenidx, and by others 
with the Myide. 
Fam. 6. Solenide. This family is composed of the genera Solen 

(pl. 76, figs. 45-6), Solecurtus, Glycimeris, Panopzea, and Pholadomya. 
The ligament is external, the shell gaping at both ends, and the foot is long 
and fleshy, and is passed out of the anterior extremity. The genus Solen 
lives in holes several feet deep, in which it passes up and down by means 
of its foot, and with such rapidity that it is difficult to take. Fishermen 
take them for bait by suddenly thrusting a barbed spear into their retreat, 
but if they are not struck at once they descend beyond reach. The genus 
Glycimeris is remarkable for having the body so large in proportion to the 
shell, that the latter is unable to inclose it. G. siliqua, the only species of the 
genus, as now restricted, inhabits the banks of Newfoundland, and the shell 
is usually got from the stomachs of cod-fish. Panopeea is a genus including 
species mostly of a large size, few in number, and occurring recent and fossil. 
P. arctica inhabits the banks of Newfoundland, and about eight fossil species 
have been named from the tertiary formations of the United States. 

Fam. %. Pholadide. This family contains various genera, which live in 
perforations which they make in rocks, wood, or clay, each being a prisoner 
for life in a cell of its own construction. In Pholas (pl. 76, jigs. 49, 50) 
the shell is widely gaping, and provided with accessory pieces at the hinge 
( fig. 49), and the foot is shaped like a sucker. Pholas dactylus (fig. 50) 
is used as food. A few fossil species are found in the tertiary formations 
of Europe and America. The genus Teredo is placed by some authors in 
the next family, Zudzcola, on account of its form ; but Deshayes thinks the 
characters of the animal require that it should be placed_here. Zeredo 
navalis (pl. 75, fig. 67), which is so destructive to timber and shipping 
when not protected, appears as a long, sinuous, calcareous tube, lining 
perforations in wood, and if one of these be followed to its lower end, the 
valves of the shell will be found. The shell is thick, and so short as to be 
annular, having a single adductor muscle, and the posterior extremity of the 
tube is open. According to Laurent, when the young Teredo escapes from 
the egg, it swims about by means of vibrille. At first the body is inclosed 
in the shell proper, and the little animal can move about with the aid of a 
long linguiform foot. After spending about twenty-four hours in swimming 
and moving about upon submarine objects, it attaches itself to wood, 
making a depression in which it locates itself, and excretes a mucous mass 
which covers it, but allowing a passage for the siphons. The young animal 
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is soon after able to commence perforating. The transparent shell of the 
embryo soon disappears, and is replaced by the permanent one. In boring, 
the wood is generally entered across the grain, but afterwards the animals 
turn in the direction of the fibres, though they are subject to be continually 
turned from their course by each other, the wood being perfectly honey- 
combed by their number, and often in the course of a year. 

Fam. 8. Tubicola. The name indicates the tubular form of the external 
protection in this family. The tube is secreted by the mantle, and its 
continuation covering the siphons. In Aspergellum (pl. 75, jig. 71) both 
valves form part of the tube; in Clavagella the valves are placed within a 

short tube, one of them being attached; and in Gastrochena the shell is 
not attached, but inclosed in a tube. The mantle is open in front for the ~ 
passage of a little foot, the siphon and branchiz are usually jong, and the 
palpi are small. These shell-fish inhabit clay, sand, or cavities in stone or 
wood, pierced by themselves. 

The genus Aspergillum was first correctly figured in 1685, by Lister, one 
of the fathers of conchology; but it was many years before its true 
approximate place was known, since it required much sagacity to detect a 
bivalve shell under the form of a tube. We accordingly find it placed at 
one time among univalve genera, and at another with the Annelida which 
form tubes, and Linneeus placed it with Dentalium. The happy idea of 
Aspergillum being a true bivalve is due to De Roissy, and is a remarkable 
example of the detection of natural affinities. A parallel example appears 
in the Planorbis cornuarietis which, to all appearance, was referred to its 
proper genus, but which Sowerby referred to Ampullaria, with none of 
which did it seem to be allied ; but the subsequent discovery of the animal 
proved his reasoning to be correct, although strongly opposed at the time. 
The structure of Clavagella is quite anomalous, the valve of the right side 
forming part of the inside of the tube, and the left valve being free. The 
anatomy is essentially that of a bivalve mollusc, and shows an affinity with 
Aspergillum. It is provided with a small foot. 

The genus (astrochena, Spengler, 1783 (or /istulana, Lam., 1801), is a 
boring shell, sometimes found in calcareous rocks, and sometimes in sand, 
secreting, besides its proper shell, a separate exterior tube; and, as the shell 
may be accidentally found without the tube, after the death of the animal, 
an error was committed in describing the shell alone as one genus, and the 
tube and shell together as another, namely, Fistulana; an error which 
Deshayes was the first to correct, and he accordingly suppresses the latter 
name. Shell symmetrical, and widely gaping anteriorly, without cardinal 
teeth, a ligament posteriorly, pallial impression deeply sinuated, foot small, 
and secreting a byssus. The following species are found in the tertiary 
strata of the United States. Gastrochana ligula, H. CO. Lea, Am. Phil. 
Trans., vol. ix. G. larva, Conrad (Fistulana), Am. J. Scv., 1846, p. 218. 

G. elongata, Desh., Conrad, Vat. Inst. Washington. 
Tribe Hlatobranchia. 

This tribe includes the great mass of OConchifera, after separating the 
preceding one. With very few exceptions, the Inclusa have two adductor 
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muscles, and although the same character is possessed by most of the 

Elatobranchia, a large portion of them have but one, so that the whole are 

divided by this character into two sections, thus: 
§ Monomyaria, with one adductor muscle. 

§$ Dimyaria, with two adductor muscles. 
This character, although of much importance, is not applicable in every 

case, because a classification that would adhere to it strictly, would 
sometimes unite dissimilar groups and separate allied ones, as far as the 
other characters are concerned. The first section includes the five 
families: 1. Anomiide; 2. Placunide; 3. Ostreide; 4. Pectinide; 5. 
Aviculidee. 
Fam.1. Anomude. The genus Anomia has a principal central adductor 

muscle, but besides this it has two approximate, one passing towards the 
perforation at the apex of the smaller (and in position the lower) valve, 
where it is attached to a shelly plug, shaped like a short, flat-headed rivet, 
and inserted in the aperture, its exterior flattened surface being attached to 
extraneous bodies. The ovary terminates between the membranes of the 
mantle upon the right side, where the eggs are stored before they are 
ejected, an anomaly presented by no other ees but which, with some 
other characters, indicates an affinity with pace On this account 
Deshayes thinks that this family forms a distinct group, which should stand 
between the Brachiopoda and the Conchifera. In Anomia the margins of 
the mantle are entirely disunited ; the shell is very irregular, orbicular, the 

free or larger valve convex, and the lower one concave or flat, and taking 
the form of extraneous bodies, to which it is attached. This causes the 
shell to offer many varieties, and the species to be of difficult determination. 
The aperture in the perforated valve is only a deep sinus, narrowed at the 
margin, with the shell projecting upon one side, and forming an ossiculum 
with a flattened surface of articulation, which enters and is attached to the 

coneavity of the opposite valve by an internal ligament. This family is 
allied to the next by Broderip’s genus, Placunanomia, which has a notch in 
the side of the lower valve, presenting an analogy a that in Pedum, a 
genus of Pectinide. 

Fam. 2. Placunide. This family is represented by the genus Placuna, 
the shell of which (the only part known) is allied to Anomia and Gatien 
It is imperforate, free, inclined to circular, thin, and foliaceous in texture, 
translucent, and the valves are so flat that but little room is left for the 
animal, which must consequently be very thin. In one valve there is a V- 
shaped tooth, and in the other a corresponding depression ; ligament marginal. 
This and the preceding family are by some included in the Ostreide. 

Fam. 3. Ostreide. The genus Ostrea (pl. 76, fig. 25, O. cristigalli), 
well known as an article of food, is widely distributed in various parts of 
the world, and has been in request from a remote period. The shell is 
inequivalve and irregular, the ligament partly internal and partly external, 
and the left and larger valve is usually attached to extraneous bodies. On 
the western coast of Africa, where the branches of certain aquatic trees 
hang in the water at high tide, the oysters affix themselves to these 
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branches, where they may be seen suspended at low tide. There are four 
lanceolate labial palpi; and the branchize, two upon each side, are 
conspicuous objects when the shell is opened.. The very large liver is 
recognised by its dark color, which causes it to be indistinctly seen through 
the translucent integuments. There is no appearance of a rudimentary foot, 
but eyes have been detected. 

The ancient Romans were very fond of oysters, and soon discovered 
those of Britain to be superior to their own, and imported them in winter 
packed in snow, and in such a manner as to prevent the valves from 
opening, a mode still practised when oysters are to be transported a 
considerable distance. Previous to this period Sergius Aurata had invented — 
and practised the art of breeding oysters in artificial beds, turning his art to 
great profit. This is still practised in the Mediterranean, where ponds are 
used, into which the sea enters at high tide. About Naples oysters attach 
themselves to sticks, and here numerous poles are stuck into the bottom, 
and when the oysters which become affixed to them have acquired a 
sufficient size to be taken, they are collected by withdrawing the poles. 
Oysters attain a marketable size in four or five years, although not yet fully 
grown, large individuals being considered less delicate than those of a 
medium size. Those are most highly esteemed which have grown in the 
mouths of rivers, where the water is less saline, and it is probable that their 
food varies according to the locality. Oysters feed upon infusoria; and 
when certain green kinds are abundant, they impart a green color to the 
animal, a color which is often incorrectly attributed tosome mineral 
substance. The extent to which oysters are consumed would exterminate 
them in accessible localities were they not prolific. A single oyster 
may eject 50,000 or 60,000 eggs in a year, commencing in the spring and 
continuing through the summer. | 

Deshayes does not think the genera Gryphea, Lamarck, and Hzogyra, 
Say, are sufficiently distinct from Ostrea; whilst Von Buch, the celebrated 
geologist, insists that they are founded.upon good characters. The former 
author is inclined to look for variations in the soft parts of allied genera, 
although in such the shell usually presents the more prominent generic and 
specific characters. Variations in the shell are as important among the 
Mollusca as in the teeth and horns of the Mammalia, or the bill and feathers 
of birds ; and, although a species may be found which associates it with two 
genera, this is not sufficient evidence that the two should be united. 
According to Deshayes, Ostrea passes by insensible gradations into 
Exogyra, and this, by equally gradual steps, returns to Ostrea, so that in 
his opinion the species of the three form but one natural genus. 

Fam. 4. Pectinide. In Pecten (pl. 76, figs. 27 to 29), the chief genus 
of the family, the shell is regular, toothless, inequivalve, eared at the hinge 
margin ; ligament entirely internal, and placed in a triangular depression ; 
surface often covered with ribs. Mouth with deeply cut lips and a pair of 
palpi on each side; mantle disunited, margin with numerous cilia, having 
eyes between them ; branchiz sub-divided into separate parallel filaments ; 
foot small and dilated, a byssus sometimes present. The genus Pecten is 
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widely distributed in a recent and fossil state, and is not confined to any 
particular country or climate. 

These shells are free, and live upon a surface of mud or sand, from a 
trifling depth to twenty fathoms, and they are fished up as an article of food. 
They present several distinct forms, and many of them possess great beauty. 
Pecten pleuronectes is named after the generic name of the founder, 
because one side is dark colored, and the other white. P. jacobzeus was 
formerly worn by pilgrims who had visited the Holy Land. P. quinque- 
costatus occurs fossil in the cretaceous deposits of Europe and America, 
and there are numerous species belonging to the tertiary formations of the 
United States. Lima, a genus of free shells, is allied to Pecten. 

Spondylus (pl. 76, fig. 35) is a genus of attached, rough or spiny, and 
usually heavy and finely colored shells, allied to Pecten and Ostrea. There 
are two strong teeth in each valve, and a depression for the ligament. 
Hinnites is allied to Pecten and Spondylus, and possesses the peculiarity of 
being free until it attains a certain size, when it becomes permanently affixed. 

Fam. 5. Aviculide. This family includes the shells from which most of 
the pearls of commerce are obtained. They are allied to the two preceding 
families, and most of the genera are byssiferous, with pearly shells. The large 
well known shell (pl. 76, fig. 20), which sometimes attains a size of ten 
inches, produces the finest oriental pearls, as well as most of the mother-ot- 
pearl which is used in the arts. It forms the genus Weleagrina, Lamarck, 
although it is now considered not to be distinct from Avicula, and it is there- 
forenamed Avicula margaritifera, Linn. It inhabits the Indianseas. Avicula, 
according to the celebrated anatomist Poli, has the mantle unclosed, and 
fringed with tentacular appendages. The foot is small and secretes a byssus. 

The genus Malleus (J/. malleus, Linn., pl. 76, fig. 26) is remarkable for 
having the hinge margin extended in some species in the antero-posterior 
direction. The shell is very irregular, the foot secretes a byssus, and the 
mantle has a fringe of small tentacles. Perna (fig. 30) has an irregular 
shell, hinge straight, with a row of transverse furrows for the insertion of 
the hgament. The byssus passes through a gaping vacancy in the front 
of the shell. The genera Malleus, Perna, Vulsella, Crenatula, Catillus 
Inoceramus, and some others, are placed by some authors in a distinct 
family, dalled. 

Pearls are secreted upon the inside of the shell, or in folds of the mantle, 
the latter being the most regular; and as their quality depends upon that 
of the nacre, those shells which have this of a fine quality produce the best 
pearls. The pearls of common oysters are rough concretions of no 
commercial value, and similar concretions are sometimes formed by univalve 
species, the mantle of which has, of course, the power of secreting the 
calcareous matter of the shell. Although pearls are formed out of the same 
material as the shell, a bead turned out of the latter has not their peculiar 
lustre, because the arrangement of the material is different, the successive 
layers being plane in the shell and spherical in the pearl. On this account 
shaping an irregular pearl does not alter its lustre. Irregular pearls are 
sometimes worn without being shaped, when the form is agreeable. Pear- 
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shaped ones have a proper form for ear-jewels, and are highly esteemed. 
Being composed of carbonate of lime and albumen, pearls are subject to be 
soiled by the acid in sweat. 

Artificial pearls, with a perfect lustre, are made by lining bubbles of very 
thin glass with the silvery material which lines the scales of freshwater fish, 

of the genus Leuciscus. This is introduced in suspension, in a liquid, and 
when dry, wax is introduced to give strength and solidity. 

Pearl jisherves are conducted at many places in various parts of the 
world, but the chief are in the east. Among the most important are 
those of the Persian Gulf, and the coasts of Coromandel, Ceylon, and — 
Japan. The Persian Gulf has been a favorite locality from a remote period. 
Panama and the coast of Columbia were good localities formerly. A round 
and perfect pearl, as large as a pigeon’s egg, belonging to Philip IL. of Spain, 
and worth $150,000, was taken at the Island of St. Margarita, on the north 

coast of South America; and Tavernier bought one from Catifa, in Arabia 
(an ancient locality), for ‘£110, 000. 

About $450,000 are annually produced by the fisheries at the Bahrein 
Islands in the Persian Gulf, which are fished in June and July. At Ceylon 
the fishing extends from February to the beginning of April, but the fishing 
days rarely exceed thirty, from many causes. There are various holidays 
kept by the members of different castes and religions among the divers. A 
black race from the coast of India profess the Catholic faith, and do not 
fish on Sunday; and other days are kept as holidays by the heterogeneous 
‘population. Storms also interfere with the fishing. 

The beds of pearl shells le at a depth of six or eight fathoms, and the 
fishing is done by divers who are able to remain under water from a 
minute to a minute and a half, or even longer. Indeed, the earlier writers 
upon the subject assert that a diver might remain submerged one fourth 
or half an hour, but this is an exaggeration. 

Pearls from freshwater mussels were sent from Perth to London between 
the years 1761 and 1764, to the amount of £10,000, but the fisheries were 
soon exhausted. A pearl weighing thirty-three grains was taken at this 
locality. The price of these pearls varied from ten to thirty-six shillings 
an ounce. | 

The pearl fisheries of Ceylon formerly employed 50,000 or 60,000 men at 
sea or on shore. Captain Percival, in his account of the island, describes the 
mode of proceeding. The shore, deserted at other times, presents during 
the fishing season a busy scene made up of people of various colors 
and countries ; fishers, merchants, brokers, jewellers, speculators in shells 

before they are opened, and conjurors who are well paid to perform incan- 
tations to prevent the sharks from attacking the divers. The chief locality 
is off the coast of Condatchy, twenty miles at sea. The right of fishing is 
sold every season by the government to the highest bidder for each of the 
localities into which the bank is divided, and the purchaser is generally a 
black merchant. Thesame spot is not allowed to be fished again for three 
or four years, and the shell is supposed to arrive at maturity in seven years. 

At the firing of a signal gun at ten o’clock at night, the fleet of boats 
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sets out with the land-breeze, reaching the banks in time to commence 
fishing at sunrise, and starting on its return with the sea-breeze about 

noon. A gun is fired when the fleet is seen from the shore, to acquaint the 

owners with the fact. The shells are placed upon mats in pits, and buried 
until the animal is rotted and become dry, when the shells are easily opened 
and the pearls readily found. 

Each boat has twenty men and a pilot. Of these ten are divers and ten 
boatmen, who row and assist the divers. Five dive at a time, and when 
these come up the other five go down, which gives them time to recover 
for each successive dive. The boat has five stones, of which each diver 
takes one to accelerate his descent, and this is attached to a distinct rope, 
to be drawn up at leisure. These men use their toes with great facility in 
picking up small objects from the ground, and when one of them is ready to 
descend he catches the rope which holds the stone with the toes of the right 
foot, his network bag with those of the left, and the rope which is to draw 
him up with his right hand, the other hand being employed to close his 
nostrils. When he reaches the bottom the bag is hung round his neck, and 

he commences filling it as rapidly as possible, returning in the course of 
about two minutes, first making a signal with the rope in his right hand. A 
diver may make forty or fifty plunges in a day, and bring up one hundred 
shells each time. This takes place in water from thirty to fifty feet deep ; 
and as the pressure must diminish the volume of air in the lungs, the water 
must enter the nostrils to a greater or less distance. In consequence of 
this, when the diver emerges, water, and often blood, are discharged from 
the mouth, nostrils, and ears. Captain Percival states further, that there 
are divers who can remain under water four or five, and in one case six 
minutes. Some oiled their bodies and stuffed their ears and nostrils before 
descending, but this practice was not general. 

The Greek divers were celebrated in ancient times, and they seem to 
have preserved their skill up to the present day. Like those of the Indian 
seas, they are taught to dive from childhood. Dr. Lefévre, a French navy 
surgeon, gives an interesting account of them, having been present when 
they were employed in recovering property from the vessels sunk at the 
battle of Navarino. The water was from one hundred to one hundred and 
twenty feet deep, and yet the divers not only reached the outside of the 
vessels, tearing off the copper, &c., but they entered the hold and brought 
out small objects, such as pistols, Turkish pipes, &c. When ready to 
descend, the Greeks seat themselves upon the edge of the boat, with their 
elbows upon their knees, and breathe rapidly with short inspirations, making 
the sign of the cross at intervals. Finally, they take a deep inspiration, 
and plunge headforemost, having a small rope attached to the thumb of the 
right hand, by which they may be drawn up when they dive deep. 

Dr. Lefévre, at three different times, carefully noted the time that the — 
divers remained under water, and with the following result: Out of 
fourteen divers, the shortest period of submersion was fifty seconds ; two 
remained sixty-five; among the longest, two remained under ninety, 
one ninety-four, one ninety-five, and one ninety-eight, the average being 
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seventy-six seconds. When the divers emerge, the face is strongly injected, 
and they often bleed freely from the nose, and sometimes from the ears and 
eyes. They dive three or four times in an hour, and upon emerging, they 
put on thick woollen cloaks. The sea is sufficiently clear to enable divers 
to see objects at the depth to which they go. 

The Phocidee (seals) remain fifteen minutes under water, having not only 
large lungs, but an adapting peculiarity in the Bee alatice: In a state of 
inaction ue can remain much longer, and when on land as much as two 
minutes sometimes elapses between each inspiration. According to 
Frederic Cuvier, the seals in the Paris collection sometimes slept with the 
head under water for an hour at a time, a period which exceeds that of a 
harpooned whale. In the case of the whale, however, there is great - 

muscular action, which requires more oxygen than a state of repose 
demands. 

S$ Dimyaria. 

The second section, Dimyaria, of the tribe Elatobranchia, includes the 
two sub-sections, *M/ytilacea and ** Cardiacea, the first of which includes 
the four families, 1. Mytilide ; 2. Arcidee ; 3. Unionidee; 4. Carditide. 

Fam. 1. Mytilide. This family includes the genera Mytilus (pl. 76, 
jig. 22) and several allied genera, and Pinna (figs. 18, 19). These 
animals have a linguiform foot, which secretes a byssus by which they are 
attached to rocks, the byssus being at first applied by the foot. The shell 
is equivalve, but very inequilateral, so that the umbones or beaks, which are 
usually situated about the middle of the back, are here placed at or near 
the anterior extremity of the shell. In Mytilus the lobes of the mantle are 
disunited, except at a single point posteriorly, which separates the anal 
siphon. ‘The anterior adductor muscle is much smaller than the posterior 
one. Lithodomus is a sub-cylindrical bivalve, which, in its young state, is 
suspended to rocks by a byssus ; but it subsequently perforates the rocks, 
and lives in a cavity but little larger than the shell, and then the byssus 
disappears. 

The genus Mytilus is used for food, under the name of mussel. Mytilus 
choros, which is found at Chiloe and other parts of the western coast of 
South America, attains a length of seven or eight inches; and as the animal 
is as large as the egg of a goose, and of a fine flavor, it is much esteemed. 
The favorite mode of cooking it is to make a fire upon flat stones in a pit, 
and when these are sufficiently heated, the fire and ashes are removed and 
the shell-fish deposited, and covered, first with leaves, &c., and then with 

clay. This mode of cooking is practised on the coast of Australia, and in 
the islands of the Pacific. | 

The common mussel, Mytilus edulis, is easily taken, as it lives in shallow 
water, and even between high and low water, upon both sides of the north 
Atlantic. The shell is smooth, and of a blue or violet color. This species 
is poisonous to some constitutions, perhaps one in a hundred, and it is 
possible that this quality depends somewhat upon the season. An emetic, 
followed by castor oil, is recommended when bad symptoms arise from 
eating this shell-fish. The symptoms appear in one or two hours, and they 
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are either internal inflammation, eruption, or resembling a catarrh or 
asthma, sometimes terminating fatally. 

The genus Pinna has a somewhat triangular shell, pointed anteriorly, and 
it includes several species which attain to a great size, as R. rudis 

(pl. 76, jig. 19), which is a foot and a half long. The byssus of several 
species is fine and silky, and six inches or more in length. It is manutac- 
tured at Palermo and parts of Italy into gloves, stockings, and other small 
articles of dress, which are expensive, and kept as curiosities. The mollusc 
is eaten, and it produces small amber colored pearls. 

From a remote period various fables have been current about the pinna 
and certain small crabs which are found in the shell, as in mussels, 
oysters, and other shell-fish. When the pinna opens its shell, the cnttle- 
fish, it is said, “rushes upon her like a lion, and would always devour her 
but for another animal whom she protects in her shell, and from whom in 
return she receives very important services.” When the crab goes ont and 
sees the cuttle-fish approaching, it “returns with the utmost speed and 
anxiety” to the pinna, “ who, being thus warned of the danger, shuts her 
doors and keeps out the enemy.” Pliny’s story has been often repeated, 
according to which small fishes enter the shell to feast upon the animal, 
which meee not regard their nibbles until the pinnoteres or pinnophylac 
gives it a bite, which causes it to close the shell, and thus to kill the fish, 

some of which is given to the crab as a reward “ its watchfulness. Even 
in the present day similar fables are still recorded by careless compilers. 

Fam. 2. Arcide. The genus Arca (pl. 76, jigs. 31, 32) has a byssus in 
some species; the foot is split, the mantle is open, and the anomaly of two 
hearts is presented. The hinge margin has a row of numerous teeth, which 
fit between those of the opposite valve. The shell is rather thick, elongated, 
oblique, and has the beaks distant. Some species, as A. tortuosa, are 
curiously curved. In Pectunculus the shell is more nearly circular in 
outline, and the line of the teeth partakes of the curvature of the shell. In 
Nucula the lines of the teeth before and behind the beaks form an angle 
with each other. 

The tertiary beds of the United States contain about thirty described 
species of Arca, and about the same number of Pectunculus. The genus 
Trigonia is by some authors made the representative of a distinct sail, 
which is objected to by Deshayes and Agassiz. A single living species, iy 
pectinata, inhabits the seas of Austr alia. The fossil species are numerous, 
and extend from the Lias to the Cretaceous group. A single tertiary 
species occurs in Bolivia. The genus has been illustrated in a masterly 
manner by Agassiz in his Etudes critiques sur les Mollusques fossiles : 
Neuchatel, 1840.  Zrigonia thoracica (Morton’s Synopsis, &e. p. 65, 
pl. 15, fig. 18) is from the cretaceous formation of the United States. 

Fam. 3. Unionide. To this family the name of WVayades was given by 
Lamarck, but it is now usually restricted to an order of plants. It includes 
the greater part of the freshwater bivalve shells, which are so abundant in 
the waters of the United States, where they surpass, in number and variety 
of species, those of any other country. They usually live in sand or mud, 
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ploughing furrows in their course, the ventral half of the shell being generally 
sunk in the bottom, which gives it a vertical position. Some inhabit gravel 
bars; and as it is difficult for them to progress through such an unyielding 
material, these species seldom change their place. A few species, as the » 
genus Mycetopus, live in perforations made apparently with the foot, which 
has a peculiar development. These species of Unio, when left dry by the 
fall of the rivers, bury themselves in the moist sand. Unio (Truncilla) 
triqueter, a shell much like pl. 76, fig. 38, where we have observed it in the 
Ohio, does not take the more or less horizontal position of those like 
pl. 16, figs. 21, 47, but the anterior extremity is sunk diagonally into the 
mud or gravel, so as to bring the posterior truncation level with the 
bottom. 7 

The shell is composed of nacre, and varies from little more than the 
thickness of paper to half an inch, or more, according to the species. It is 
covered with a periostraca, usually colored with various tints of yellow, 
green, or brown, sometimes ornamented with markings or radiating lines 
of a different color, among which green upon a yellowish ground is the 
most frequent. The surface is plain, as in the species inhabiting the rivers 
of the Atlantic coast of the United States, or with undulations or knotty 
projections, as in those of the tributaries of the Mississippi. Two species, 
Unio spinosus, Lea, from Georgia, and U. collinus, Conrad, from Virginia, 
have a few spines upon the shell. The beaks, being the oldest part, and | 
the most exposed to the action of abrading agents, are subject to be worn 
off, and to such an extent that the younger portion in some cases disappears, 
and is replaced by successive secretions of shelly matter from the mantle. 
This renders it difficult to refer young and old shells to the same species. 
On this account no cabinet can be deemed complete without series 
indicating the gradual changes and variations in size, and other charac- 
teristics to which individual species are subject. 

The variation in external character is extremely great in this family, 
where the same species will, in some instances, vary more than distinct 
species, which present more uniform characteristics. The variations of 
Unio complanatus (one of which is well represented in pl. 76, fig. 47) are 
so great that not less than fifty specimens are required to illustrate it 
properly. 

' The Unionidee inhabit the rivers and ponds in Europe, Asia, Africa, 
Australia, both Americas, and particularly those of the United States. 
Their distribution here has not been as thoroughly studied as it deserves to 
be, but the following facts may be stated. The species inhabiting the 
rivers of the Atlantic coast (excepting U. viridis, which is found in 
Kentucky, and U. cariosus, which has been taken in White River, Indiana) 
do not occur in the tributaries of the Mississippi. A few western species, 

as U. alatus, siliquoideus, ventricosus, and pressus, have found their way 
through New York, as far east as Lake Champlain. U. rectus is found on 
the southern border of Lake Superior, in Lake Champlain, the Ohio and 
Alabama rivers, presenting a wide range. U. complanatus, although it 
seems not to be found in the tributaries of the Mississippi, occurs in some 
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of the streams of the southern shore of Lake Superior, and thus belongs to 

the basin of the St. Lawrence: it is found in Maine, and probably in every 

river as far south as the Savannah. Species are found in east Tennessee, 

as U. intermedius and subtentus, which are not found in Kentucky or the 

States on the south; and Louisiana has species not found beyond its limits. 

Unio plicatus and siliquoideus (the latter found in Lake Champlain, and the 

former above Pittsburgh, and in Grand river, Michigan) are found as far 

towards the southwest as San Antonio in southern Texas. U. lanceolatus 
has no greater range than from Tar river, in North Carolina, to the James 
and Rappahannoc in Virginia; and U. collinus, subplanus, and constrictus, 

seem not to extend beyond James river. 
The following table exhibits the distribution of some of the species of the 

Atlantic rivers, from the Connecticut to the James. Asterisks under the name 
of a river denote the presence of a species in it, and dots indicate where it 
has not been found. The three first on the list extend into Maine: 

Cénnecticut, Hudson, Delaware, Susquehanna, Potomac, James. 

U.complanatus, , x » XXX % % % Hx xx X x & % 

radiatus, % % % HHH HX xxx x % 

ochraceus, x x x xx % eK ai xX Hx 

cariosus, %*% xX eX LHX x ** x*% 
heterodon, xxx saa cic a ee 

nasutus, ee % %% xX * ole HRX HEH 

viridis, at: HHH xe % HHH HEX HHH 

The Unionide admit of being divided into three sub-families : Unionine, 
Tridinine, and Htherune. 

Sub-fam.1. Unionine. The labial palpi are four: the foot is large and 
linguiform ; the mantle is not united, and the posterior siphons are not tubular, 
being formed by the mere contact of its posterior margin on each side, but 
leaving two openings. The extremity scarcely extends beyond the shell; it 
is papillate, and provided with eyes which have the power of distinguishing 
light from darkness, as the siphons are suddenly withdrawn when a shadow 
is cast upon them. Some genera of this sub-family present no distinctive 
characters by which an Unio or an Anodonta, &c., can be distinguished 
without the shell, and on this account some authors insist that a character 
is worthless in the shell if unaccompanied by some distinction of the soft 
parts; and forgetting that the shell is part of the animal as the bill is part 
of a bird, they insist upon having two characters instead of one.. 

In the genus Unio there are two cardinal teeth in each valve anteriorly, 
and a lamellar tooth posteriorly in the right valve, fitting between two in 
the left one. 

Anodonta has the hinge margin without teeth, and the shell is usually 
thin in texture. 

Alasmodonta has cardinal teeth, but no lamellar teeth. Say founded this 
genus in 1818, and it was named Margaritana by Schumacher, in a work, 
the title-page of which bears the date of 1817. “The priority of this date 
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would lead me to adopt the name given by that author, did it not appear 
that the work was not published for several years after it was printed. 
It was not known to the naturalists of this country, France, Germany, or 
England, until the year 1824.” (Say’s Am. Conchology.) Swainson uses 
both names, restricting Schumacher’s to the Margaritifera (pl. 76, jig. 47) 
of Europe, and Say’s to the form A. undulata. 

Strophilus, Rafinesque, 1820 (Pseudodon, Gould, 1844, Proceed. Bost. 
Soe. p. 160, with four species), has a small swelling instead of regular 
cardinal teeth, and the soft parts differ in having the young, after they leave 
the ovaries, deposited transversely in the exterior branchiz, instead of being 
in vertical folds, as in most of the species. In Diplasma of the same’ 
author, founded on some shells from Hindostan, there are anterior as well 
as posterior lamellar teeth, and these are double in the right valve anteriorly, 
and in the left posteriorly. 

Rafinesque, in the “Continuation” of his Monograph of the Bivalve 
Shells of the river Ohio, institutes a genus, Loncosilla, for a solenoid shell, 
brought by Dr. Burrough from the river Jellinghy, in Bengal. Rafinesque 
considered it to be allied to Anodonta, on account of its fluviatile habits, 
but the characters of the shell are such as to induce us to coincide with 
Dr. Burrough in believing it to be essentially a solen. The shell is less 
than an inch long, ‘somewhat swelled, both ends rounded, and a little 
gaping, back horizontal; outside and inside smooth and whitish.” 

Lamarck considered these mollusca to be hermaphrodite; and the 
dissections of competent anatomists, such as Neuwyler and Van Beneden, 
confirm this view. 

Dr. J. P. Kirtland of Cleveland, well known as a successful cultivator of 
natural science, announced, in the twenty-sixth volume of Silliman’s 
Journal, his ability to distinguish the sexes by the shell alone in this sub- 
family. It is well known that the shells of many (although not all) species 
present individuals which are more full at the base posteriorly, and these 
were assumed to be females, the enlargement of the shell being, as it was 
thought, required for the gravid branchiz. Some species, as Unio viridis, 
may be gravid without exhibiting any change of external form. If some 
individuals remain barren, and others prolific through a course of years, 
it is possible that the weight of the gravid branchiz may cause the soft 

_ parts to descend and bring with them the shell-secreting mantle, which may 
account for the enlargement without recourse to the theory of separate 
sexes, which are not found in the allied families. But this explanation will 
hardly account for the second. form in Unio velum or U. flexuosus, or for 
the extraordinary transverse diameter (as in Unio siliquoideus) which is 
sometimes assumed in addition to the more common posterior enlargement. 

Dr. Kirtland has discovered the presence of a line which he compares to 

a byssus (Silliman’s Jour., 1840, vol. xxxix. p. 166), by which the young of 
various species of Unio attach themselves to extraneous objects, a character 
which indicates an affinity with the Arcidx and Mytilidse, with which they 
have other affinities. 

The genus Castalia, from the rivers of South America, is allied to Arca 
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and Trigonia in form, and to the latter by some affinity in the teeth. It was 
placed next to Trigonia by Lamarck, but an examination of the mollusc 
shows that it is allied to Unio, and the same remark applies to Ilyria. The 
propriety of making a single genus of all these is doubtful, genera being thus 
made to depend upon the number of species, because the more numerous 
these are, the more links will there be between dissimilar forms. If Castalia 
and Unio were distinct genera when the number of species was small, they 
are still distinct, and the generic basis established by Deshayes in malacology 
and Temminck in ornithology untenable. (Desh. in Lam. Animaux sans 
Vertébres, 6,523.) Some might extend these views to species, and deny 
specific distinctions in those genera which have many species, and this has 
been done by Lamarck in Cerithium, but he is consistent in extending his 
views to species in general. 

Some have gone so far as to assert that the family of Unionidee contains 
not only a single genus but a single species. Without inquiring how the 
term species is to be limited, we feel confident that most of the Uniones can 
be determined specifically, as well as most genera of conchifera. The 
spines of Unio spinosus and U. collinus are often lost with age, and yet 
there is no difficulty in distinguishing them. U. trapezoides was confounded 
by Lamarck with one or two other species, yet no great knowledge is requisite 
to distinguish it. Deshayes doubts the distinctness of Unio lanceolatus, yet 
a very slight examination is sufficient to show that it is different from all 
others. Unio subtentus, viridis, cylindricus, heterodon, and a host besides 
without prominent characters, can always be distinguished. 

Sub-fam. 2. Iridinine. This sub-family contains some shells which have a 
great resemblance to Anodonta, and others which have teeth upon the hinge 
margin much as in Arca, and which are represented by the transverse 
elevations upon the teeth of Castalia. Iridina is generally elongated, and 
differs from the Unioninz in having the mantle closed posteriorly, the 
siphons tubular, short, unequal, and without the retractor muscles of the 
marine genera with long siphons. Jridina blainvilliana, Lea (Anodonta or 
Columba, Am. Phil. Tr. v. 77, fig. 35), may be an exception, because the 
unusual curve in the pallial impression indicates a considerable power to 
retract the siphons. 

The genus Jridina was established by Lamarck upon I. exotica (also 
named nilotica and elongata) in which the hinge is smooth, but acquires 
granulations with age, when it conforms to Lamarck’s characters. It is 
also named Spatha, Lea, 1837, and Calliscapha, Swainson, 1840. 

The genus Pleiodon was founded by Conrad, in 1834 (J. Acad. Nat. Sci., 
vol. vii. p. 178, pl. 13, P. ovata, Swainson), for a shell from Liberia in which 
the teeth “‘ are alternately inserted, a. generic character widely differing from 
Tridina, which is simply crenulated or tuberculated on the margin of the 
hinge.” The teeth are further compared with those of Arca and Nucula. 
In a specimen now before us there is a flat internal ligament at the anterior 
internal extremity of the teeth. 

Sub-fam. 3. Htheriine. The genus Etheria presents an irregular and very 
variable shell, without teeth, and somewhat resembling that of Ostrea, and 
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although it is attached (indifferently by either valve), it is provided witha large 
foot. Before the molluse was known, it was placed near Chama, but its affinities 
are with the Unionide; it resembles Iridina in having the extremity of the 
branchiz united by asmall connexion forming the superior siphon. The shell 
is nacreous, covered with a periostraca, and formed like some species of Ostrea, 
with [piaianbes) cavities, which are so large that the shell is proportionally 
lighter than that of any ee species. They inhabit the Nile from the first 
cataract upwards, and the Senegal two hundred leagues from its mouth ; and 
Dr. Goheen brought several imperfect specimens from the upper St. Paul’s 
in Liberia, several hundred miles from the sea. Several species are known. 

The genus Mulleria is said to be founded upon young specimens of Etheria. 
Fam. 5. Carditide. In Cardita the mantle is united for a short space. 

posteriorly, forming a short anal siphon. It has three or four pair of trun- 
cated palpi; the shell is suborbicular or transverse, generally ribbed, and 
the two cardinal teeth are oblique. This genus occurs plentifully in a fossil 
state. 

** Cardiacea. 

The sub-section Cardiacea of the section Dimyaria contains the families : 
1, Chamide; 2, Tridacnidze; 3, Cardiidee; 4, Cycladide; 5, Tellinide; 6, 
Lucinide ; 7, Veneridz; 8, Crassatellide. In these the mantle is closed 
posteriorly, and the siphons are united or distinct. 

Fam. 1. Chamide. This family includes Chama, Diceras (somewhat 
doubtful as a distinct genus), and Cleidotherus. In Chama the shell is 
irregular, spinous or rough, and attached, with the valves unequal and the 
umbones involute. The hinge has an oblique stout tooth fitting into an 
opposite cavity. The species present many varieties, chiefly from taking 
the form of the bodies to which they affix themselves. Oleidotherus 
resembles Chama, but is remarkable for having an internal accessory piece 
held by a portion of the ligament. 

Fam. 2. Tridacnide. This family i is represented by the genus Tridaena, 
which includes the largest species of shell known, Zrzdacna gigas (pl. 76, 
jig. 33). The position of the animal in the shell fe from that of most 
bivalves, as the foot passes through an opening in the lunule upon the closed 
or hinge margin of the shell; to effect which the position of the animal is 
changed so as to bring the open foot of the mantle above. The mantle is 
nearly closed, leaving a small anal aperture, a large branchial one, and a 
third corresponding to the lunule, for the foot, which is large and byssiferous. 
The anterior adductor muscle is obsolete, or confounded with the large 
posterior one, the two being very close together, forming a single 
impression. 

The shell of Tridacna gigas is said to attain a length of three or four 
feet, and a weight of 300 pounds. The French name them benzters, from 
the use made of them in the Catholic churches to contain holy water. The 
significant name of the genus was applied by the ancients to certain 
oriental oysters, which were so large as to require three bites in eating them. 
The molluse of Hippopus resembles that of Tridacna; and although the 
Shell has no opening, this part varies much in size among the species of 
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Tridacna, so that the two genera are now usually united. It may be 
remarked that the lunule of Hippopus is not entirely closed. 

Fam. 8. Cardiide. In this family the siphons are very short. In 
Cardium (C. echinatum, pl. 76, jig. 42) the foot is long, slender, and bent 
forwards at an angle in the middle, and with the aid of it the molluse can 
leap with considerable force. The species live buried in sand and mud. 
Cardium edule is eaten extensively in Europe. It is so abundant in the 
North Sea that shiploads are raked up and taken to Holland and other 
places to be burnt into lime, and a good locality will furnish 200 or 300 
cargoes. Hemicardium cardissa ( pl. 76, fig. 41). 

Isocardia I. cor., pl. 76, fig. 34) has a subglobular shell, with the promi- 
nent umbones curved or contorted. The species figured inhabits the Medi- 
terranean and the coast of Ireland. 

Fam. 4. Cycladide. This family includes certain freshwater genera 
which have a general resemblance to marine forms, as Cardium, Tellina, 
and Venus. They have generally a smooth olivaceous periostraca. 

Cyclas (pl. 76, fig. 43) is a genus of small subglobular shells from one 
eighth to one half an inch or more in size, inhabiting ponds and streams, 
sometimes upon the bottom and sometimes beneath it. The foot is long 
and tongue-shaped, the mouth closed posteriorily, and there are two 
retractile siphons. Besides the small diverging cardinal teeth, there are 
short anterior and posterior lamellar teeth. When kept in vessels of water, 
it is said that they can traverse the surface with the aid of the foot, the 
body being suspended beneath. 

Pisidium is allied to Cyclas, but it is more wedge-shaped, and there is 
but one siphon. P. dubwum, Say (Cyclas), Gould, Invert. of Mass. p. 75, 
fig. 56; P. abditum, Hald., 1841; Proc. Acad. N.8. i. 53, has a strap- 
shaped foot covered with vibrillee, and considerably longer than the shell ; 
and it can be extended, attached, and the body drawn up. The animal 
advances in this manner over the bottom of a smooth dish, being sometimes 
vertical and sometimes throwing itself upon one or the other side. The 
longer or wedge-shaped end of the shell goes foremost and is anterior; and 
although the foot is chiefly extended in this direction, it can be turned back- 
wards, and indeed its flexibility is such as to allow it to be extended in any 
direction. The shell is one eighth of an inch long, pale yellow, the lines of 
growth very fine, the cardinal teeth indistinct, and the lamellar teeth robust. 
Lives in iinet beneath the mud. The eee is scarcely protruded 
beyond the margin of the shell, as it is in most species of Cyclas. Imma- 
ture young are found within them, as in Cyclas. 

Cyrena is a genus containing much larger and heavier shells than Cyclas, 
and chiefly confined to the fresh. waters of warm climates. Cyrena 

carolinensis and Rangia cyrenoides (or Gnathodon cuneatus) are found in 
the southern United “States both recent and seis The latter has some 
affinities with Mactra. 
Megadesma is represented by a single species (rveclusa, Chemnitz; 

 puradoxa, Born; radiata, Lamarck), about three inches long, thick in 
texture, of a triangular form, green with violet rays, the inside white 
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clouded with violet, and the pallial impression curved. The older authors ~ 
placed it under Venus and Tellina. It inhabits Junk river and_ other 
rivers of west Africa near the mouth.* 

Glaucomya of Gray belongs here. Mr. Cuming found it living in the 
fresh waters of the Philippines, and it occurs fossil in the freshwater forma- 
tions of Paris. It was at first confounded with Venus. 

fum. 5. Tellinide (also named Nymphacea). In this family the cardinal 
and accessory teeth are well developed, the shells are seldom covered with 
u periostraca, the mantle is margined with very sensitive tentacular 
appendages, and closed posteriorly, the siphons are exserted, and the pallial 
impression has a deep sinus. . 
Donax (pl. 16, figs. 88, 39) has a wedge-shaped shell, truncated upon — 

the posterior slope, making this extremity. unusually short. Some authors, 
as Swainson, have mistaken the posterior for the anterior extremity, 
although the short ligament and the curve in the pallial impression should 
have prevented such an error. Donax is a genus of handsome and usually 
small shells, abundant in individuals, and living vertically in the mud at a 
trifling depth of water. A few species are found in tertiary formations. 
Capsa includes shells allied to Donax, but without accessory teeth. 

Tellina (pl. 76, fig. 44) is a genus of handsome and usually elongated 
shells with a fine nacre, often polished and radiated externally, and in some 
eases rough. The recent species are numerous, and there are a considerable 
number of fossil species in the tertiary of Europe and America. 

Blainville places Amphidesma as a section of Lucina; Latreille considers 
it the representative of a family; and Deshayes thinks it has characters 
intermediate to Mactra and Tellina, to the latter of which he surmises that 
the unknown animal is allied. : 

Fam. 6. Lucinide. This family is sometimes united to the Tellinide. 
Lucina presents some important distinguishing characters. The shell is 
suborbicular, white or pale colored ; the labial palpi are absent, the branchie 
of each side are united so as to appear single, although separable; the foot 
is vermiform, and there is a single anal siphon capable of being turned 
within itself like the finger of a glove. The branchial siphon is reduced 
to a simple perforation. The genus has numerous species, recent and fossil 
in the tertiary formations. 
Fam. 7. Veneride. This family contains the extensive genera Venus 

(pl. 76, fig. 86) and Cytherea (fig. 87), and also Arthenvs of Poli. The 
species of Venus and Cytherea being numerous, the accessory tooth which 
distinguishes the latter is found more or less developed, and as it is at times 
reduced to a mere vestige, Deshayes is inclined to consider the genus as 

* Magadesma of Bowditch was probably published in his treatise on Conchology. It was 
named Galathea by Bruguiéres, a name which has been already used. Sowerby called it 
Potamophila, and De Roissy Hyeria, a name which occurs three times in Entomology, being 

instituted by Dumeril in 1806, Fabricius in 1808, and Desvoidy in 1830. Leach used it in 
1815 in the Crustacea, and Lea in 1833 in the Mollusca. The constant use of Agassiz’ important 

and laborious Nomenciator Zootoeicus (containing 33,000 names of genera, &e.) can alone 

prevent such confusion. 

278 



MOLLUSCA. "5 

not well founded. It is adopted by most conchologists, although rejected 
by Linneeus, Cuvier, and Blainville. 

This family contains some of the most beautiful forms and finely colored 
species, both in tint and pattern, among bivalve shells. There are upwards 
of 150 living species, and the fossil species are also numerous, and chiefly 
found in the tertiary strata. There have been about sixty tertiary species 
named from the formations of the United States. Venus mercenaria is an 
inhabitant of both coasts of the North Atlantic, and is used for food. In the 
markets of Philadelphia it bears the name of clam, and in Boston that of 
cwahog. ‘The colored margin of the shell was used by the aborigines in 
the manufacture of their wampum. Cytherea dione (pl. T7, jig. 37) is 
remarkable for its longitudinal sulcations, and the double rows of long 
spines posteriorly. 
fam. 8. Crassatellide. This family is represented by the genus 

Crassatella, the mollusc of which being unknown, its affinities are doubtful. 
There are about twenty recent species known, and a considerable number 
of fossil ones, chiefly tertiary, but also cretaceous. Some authors place the 
genus Astarte (also called Crassina) here, but Deshayes thinks the mollusc 
(which is unknown) has an affinity with Venus. 

Class 2. Gastropoda. 

This class includes most mollusca with univalve shells, whether spiral or 
not, as well as species without ashell. The head, absent in the Acephala, is 

here present; and on its presence Blainville’s appellation of Paracephalophora 
is founded, a character which is of more importance than the foot. 

Orver 1. Potryrnanamta. This, the first systematic name applied to these 
animals, was proposed by Soldani, 1789. More recently they have been 
studied by D’Orbigny, who is the chief authority upon them, and by 
Dujardin. The original name is defective, and both these snthor have 
conferred French names upon them, in contempt of those rules which keep 
nomenclature pure and uniform, names which are of no more account than 
the German name Berebancles instead of gasteropoda ; and should the 
systematic name be adopted subsequently to such a vernacular one, and be 
a translation of it, the author of the latter cannot be quoted for the sys- 
tematic name. 

These animals have been also named Foraminifera and Rhizophoda. 
Their classification is difficult. Their shell bears a distant resemblance to 
that of certain cephalopoda, and on this account they were for a considerable 
period referred to this class. D’Orbigny considers them as a distinct class 
between the Echinodermata and Zoophyta, and Dujardin regards them as 
acalephee, and as allied to infusorial forms like Amiba and Difflugia. Agassiz 
regards them as the lowest form of the gasteropodous mollusca, and we 
place them provisionally here, although they seem to have neither head nor 
foot, two important organs in this class. The apparent want of viscera 
indicates a position below that of the Bryozoa, and although the locomotive 
organs may be assumed as giving them a higher position, these are probably 
shenéhy a modification of the nein. 
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These animals are microscopic, glutinous, and translucent, but tinted with 
bluish, reddish, brown, or yellow, the tints being uniform in each species. 
The soft parts are inclosed in a calcareous (rarely cartilaginous) shell, 
fitted to the varied outline of the body, and presenting numerous variations 
in form, affording characters for genera and higher groups. It has one or 
more openings, or numerous pores, which allow egress to certain filaments 
used as organs of locomotion. These can be extended to six times the 
diameter of the body, and they recall the allied organs in the Echinodermata 
and Cirrigrada. They are ramified like the branches of a tree, and have 
the power of secreting calcareous matter upon the outside of the shell, in 
which they resemble the extensions of the mantle in some orders. The 
characteristic name Rhizopoda of authors, has been drawn from these 
filaments. 

The Polythalamia inhabit most seas, and they are so abundant that 
D’Orbigny calculated that an ounce of sand from the Antilles contained 
3,840,000 individuals. The same author informs us that these little beings 
from a sixth to half a millimetre long, are more abundant than the minute 
crustacea, or the infusoria whose shields form the tripoli of commerce. 
Banks are formed by them dangerous to navigation ; they obstruct bays and 
straits, of which the celebrated harbor of Alexandria is an example; and 
with the coralligenous zoophyta they form reefs and islands. 

In a fossil condition they are no less conspicuous. In Russia calcareous 
beds are formed by a single species of Fusulina, and various species enter 
largely into the composition of chalk and certain tertiary formations. They 
are so abundant as in some cases to amount to 3,000,000,000 in a cubic 
metre; and the city of Paris and the surrounding towns are almost built of 
them, so abundant are they in the materials used. Dr. Buckland makes 
the following remarks :.‘‘ Nummulites are so called from their resemblance to 
a piece of money; they vary in size from that of a crown piece [!] to 
microscopic littleness, and occupy an important place in the history of fossil 
shells, on account of the prodigious extent to which they are accumulated 
in the later members of the secondary, and in many of the tertiary strata. 
They are often piled on each other nearly in as close contact as the grains 
in a heap of corn. In this state they form a considerable portion of the 
entire bulk of many extensive mountains, ¢.g. in the tertiary limestones of 
Verona and Monte Bolca, and in secondary strata of the cretaceous forma- 
tion in the Alps, Carpathians, and Pyrenees. Some of the pyramids and 
the sphinx of Egypt are composed of limestone loaded with nummulites. 
It is impossible to see such mountain masses of the remains of a single 
family of shells thus added to the solid materials of the globe, without 
recollecting that each individual shell once held an important place within 
the body of a living animal; and thus recalling our imagination to those 
distant epochs when the waters of the ocean which then covered Europe were 
filled with floating swarms of these extinct molluses, thick as the countless 
myriads of Beroe and Clio borealis that now crowd the waters of the 
polar seas. Lamarck, in his observations on Miliola, remarks that these 
very minute animals have had much more influence on the masses which 
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compose the surface or exterior crust of our globe than the remains of 
elephants, hyppopotami, and whales.” 

Viewing this group as a class, D’Orbigny divides it into six orders, each 
of which, excepting the first, is subdivided into two families. Of the recent 
species, 68 genera and 900 species are known, more than half of which 
belong to the warm seas. D’Orbigny’s opinion of their classification is as 
follows: Though less complicated in their organization than many zoophyta, 
they have not a common life, nor are they aggregated like them, whilst 
their locomotive powers and testaceous envelope place them much higher. 
On the other hand they are in all respects less complete than the echino- 
dermata; and judging from the radiation of their filaments, the position of 
the foraminifera is in Cuvier’s radiated division, between the Echinodermata 
and the Zoophyta, as a distinct class. 

Oxper 2. Preroropa. This order takes its name from two large 
expansions, one on each side anteriorly, which are analogous to the wings 
of a butterfly both in appearance and action, being used in locomotion. 
This order was considered by Lamarck and Cuvier to form a distinct class, 
but Blainville and other distinguished naturalists are of opinion that its 
contents are essentially gasteropoda. Some species, as Clio borealis (pl. 76, 
jig. 78, one inch long), are naked; others, as Hyalwa, are provided with a 
delicate shell. These molluscs are monoicous, and swim about in the sea 
without the power of creeping or attaching themselves to solid bodies. 
This order contains the families Hyalecdw, Clicide, and Phillirhoide. 
In Hyaleea the branchiz are composed of pectiniform transverse laminz or 
leaves,* a character which would afford a name for the order in consonance 
with those of the allied orders, because Cuvier’s name, /eteropoda, apper- 
tains to the group as a class. 
Fam. 1. Hyaleide. The shell of Hyalea has a delicate texture and 

curious form, bearing a distant resemblance to that of Terebratula, to 
which the genus was at one time referred. The shell which covers the 
abdomen is translucent, subglobular, and has the appearance of a bivalve in 
which the two valves unite in a single piece without a hinge. The mollusc 
has two stout tentacles and two lips, and the wing-like expansions are placed 
near the mouth. They live in the high seas, seldom approaching the shores, 
flapping themselves along with great facility, and descending when dis- 
turbed. Being extremely abundant where they occur, they are devoured 
in great numbers by whales and other animals. Cleodora and Limacina 
are other genera. 

Fam. 2. Clioide. Clio has six retractile tentacles in two groups, and a 
rudimentary foot. Clio borealis is abundant in the north polar regions, 
where it is eaten by whales and fishes. 

Fam. 3. Phillirhoide. The head of Phylliroé is lengthened, and bears 
two tentacles, the snout is retractile, and the body is gelatinous and trans- 
parent, very much compressed laterally, and provided with a caudal fin. 
According to Peron and Lesueur the branchie are internal, and in the form 

* The group which Latreille named Phyllobranchia, had already been provided with a 
name. 
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of granular cords, but Quoy and Gaimard could not detect these organs. 
Some authors place this family among the Caryobranchia. 

OrvER 3. CaryoprancuiA. The body is gelatinous, transparent, and 
capable of being enlarged by absorbing water. The head is proboscidiform ; 
the foot is long, compressed, or vertical, provided with a little sucker, and 
used as a fininswimming. The animal is usually inverted in the water, 
the foot being above. The branchiz are pectinated, and arranged around 
a nucleus, whence the name of the order. Some of the Heteropoda of 
Lamarck belong here. The order has the additional half Latin and half 
Greek hybrid name Vucleobranchia, which is inadmissible. | 
Fam. 1. Atlantide. The genus Atlanta has an extremely delicate, 

vitreous, transparent shell, shaped like planorbis, with the aperture trumpet-. 
shaped, with one side deeply excised, and having a closely fitting operculum, 
of the same texture as the shell, the spire projecting from one side. The 
mollusc is spiral and compressed, the foot large, compressed, and provided 
with a small sucker above. Eyes two, behind the tentacles. This genus 
is found far at sea, swimming with great facility, and sinking when not in 
action. Deshayes thinks the fossil genus Bellerophon is allied to this genus 
in its natural affinities. 

Fam. 2. Carinarude. The shell of Carinaria is extremely delicate, 
' and much smaller than the animal (pl. 74, fig. 17, on the right hand below). 
Its resemblance in form, and in having a single chamber, induced some ~ 
authors formerly to place it near Argonauta (pl. 76, fig. 17), with which 
the animal has no affinity. The mollusc is gelatinous, transparent, and 
rough ; the eyes two, situated at the base of the tentacles. The heart and 
branchiz are contained in the shell, and opposite to this is the compressed 
foot (or ventral fin), the posterior extremity being provided with another 
fin. The Carinariz are found at sea, and are supposed to feed upon minute 
crustacea. They can attach themselves to floating bodies with the aid of 
the sucker upon the foot. , 

Fom. 3. Pterotracheide. This family is allied to the preceding one, but 
the tentacles and shell are wanting. The former are reduced to tubercles 
(or entirely absent) with the eyes on the outside of their base. A mem- 
brane supplies the place of the shell of Carinaria. Pterotrachea (also named 
Firola) is the principal genus. The habits are identical with those of 
Carinaria. 

Fam. 4. Pterosonide. Composed of the genus Pterosoma, in which the 
body is cylindrical, surrounded horizontally with a broad marginal mem- 
brane used in swimming. Neither tentacles nor branchiz were observed. 
P. plana is nine centimetres long, and inhabits the sea between the 
Moluccas and New Guinea. 

Orper 4. Gymnoprancuia (also known by the hybrid term of Vudi- 
branchia). 'The members of this family are without a shell or a branchial 
cavity, the organs of respiration are in the form of external appendages 
upon the back, and their distribution and shape afford characters for the 
families. The embryonic young have a shell, and they remind us somewhat 
of Atlanta. These animals are monoicous; they have a large flat dise or 
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foot to move upon, and their food is either vegetable or animal, some pre- 
ferring one kind and some another. 

Fam.1. Doridide. Yn this family the branchial plumes surround the 
vent in the form of a flower, situated upon the upper surface towards the 
posterior extremity (pl. 77, jigs. 16,17). The upper part is composed of 
a kind of large mantle, the jaws are corneous, the tentacles four in number, 

two dorsal and two labial. The dorsal tentacles and the branchiz are 
sometimes retractile. 

Doris includes many species whose brilliant coloring renders them con- 
spicuous objects. The dorsal tentacles have transverse ridges variously 
disposed in the different species; the branchiz are subdivided in a regular 
manner, but not uniformly in the different species. The eggs are deposited 
to the number of several thousand in a ribbon-shaped mass attached by its 
edge to extraneous objects, and wound in a spiral, varying from one to five 
or more turns. These animals live upon stones and marine plants; they 
move very slowly, and are not much addicted to locomotion. The length 
varies from about half an inch to six or seven inches. 

Fam. 2. Tritoniide. In this tamily there is a membranous veil or 
expansion in front, above the mouth (pl. 77, jig. 2); the branchize are in 
two longitudinal rows, and laminated, plumose, or papillate; two dorsal 
retractile tentacles. Zretonza (pl. T4, fig. 20), Tethys (pl. 77, fig. 2). 

Fam. 3. Holidide. “ Branchie papillose or branched, arranged on the 
sides of the back; stomach simple.” (Alder and Hancock.) These authors 
divide this family into two sub-families, Malibeinw and Eolidine, to 
which Glaucine may be added. The first contains the genus Dendronotus, 
of which D. arborescens, Muller, is found upon both sides of the North 
Atlantic. It is beautifully figured from specimens taken at Boston, by Mr. 
Couthouy, in the Bost. Jour. Nat. Hist., vol. v. Dr. Gould compares its 
branchiz to some fifteen or twenty widely and numerously branched plants. 
See his Invertebrata of Massachusetts, pp. 4-7, for descriptions of various 
species in this order. 

In Zolis the branchie are elongated papille resembling short cords 
arranged in longitudinal rows, and sometimes so numerous as to cover the 
back entirely. Holts salmonacea of Couthouy has about a hundred of them. 
They are frequently tinted with several bright colors, when they add much 
to the beauty of the various species. 

Glaucus has the branchie (which are used in swimming) in symmetrical 
pairs upon each side, each being a wing-like projection, with the margin 
fringed with numerous filaments. There are three or four pair, according 
to the species, the anterior being the largest, and the remaining ones 
becoming gradually smaller. Deshayes doubts whether these organs are 
branchiz, since they are cast off by the animal when disturbed; and 
indeed Couthouy expresses the same doubt in the case of Eolis, from which 
they can be cast off, and, when cut off, the animal does not seem to suffer 
much. He regards them as accessory to the general surface in the operation 
of oxygenating the system. ‘The papillz in one species dissected by Alder 
and Hancock contain a hepatic gland in the middle, and a circulation of 
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blood towards the margin. The surface is covered with vibrille, so that 
they must be used in breathing, although the general surface may be 
adapted to this function. 

Fam. 4. Plachobranchide. Founded upon the single genus Placho- 
branchus of Van Hasselt. The body has broad lateral expansions used as 
swimming organs, and these, and also the back, are covered with branchial 
lamelle. The expansions can be turned upwards, and their margins made 
to meet over the back. PP. ocellatus, two inches long, was found at 
Java. 7 

Orper 5. Crypsrprancuia (also known by the inadmissible name of 
Tectibranchia). The branchiz are unsymmetrical, composed of leaves 
more or less divided, and they are covered by the upturned mantle. These 
animals are monoicous, and are comprised in the two families Aplysiide 
and Bullide. | 

Aplysia (pl. T7, fig. 18) was named lepus marinus by the ancient authors, 
and many fables entered into its history. The shape is not much unlike 
that of a naked snail, but the body is larger posteriorly. There are two 
pair of tentacles, the anterior ones being the largest, and of such a form (in 

connexion with that of the body) as to suggest the name of sea hare for the 
animal. The branchiz are in a cavity protected by an operculum 
containing a thin corneous body, which is a rudimentary shell, and 
have their parietes composed of interlaced fibres; they are pierced with 
numerous small holes through which the blood may escape into the stomach, 
and the vascular system receive the liquid products of digestion. 

The species of Aplysia are found upon the coasts of continents and 
islands at no great depth, some crawling upon rocks or hiding in their 
crevices; others hiding in the mud or sand, but with the branchial siphon 
exposed. Their food is marine plants or animals. ‘The shell in the different 
species varies in texture, some approaching the solid shell of Dolabella, and 
the change is so gradual, that Rang, the chief authority upon these genera, 
considers the latter genus merely a section of Aplysia. 
Fam. 2. Bullide. The chief genera of this family are the allied Bulla, 

with the shell external; and Bulla with the shell internal. In Bulla (B. 
physis, pl. 76, fig. 8) the tentacles are wanting, the shell is thin in texture, 

_ subglobular, more or less completely enrolled, and having the aperture the 
entire length of the shell. 

Orver 6. Ifyposrancuta (also incorrectly named L/nferobrancia). This 
order is named from the position of the branchiee under the margin of the 
mantle. It contains three families, represented by the genera Phyllidia, 
Pleurobranchus, and Umbrella. 
Fam.1. Phyllidiude. Diphyllidia (pl. T4, fig. 19) is oblong oval, with 

a coriaceous rough integument, forming a prominent lateral border. The 
branchiee surround the body, and are in the form of transverse lamelle; there 
are four tentacles, two of which are superior and retractile. 

Fam. 2. Pleurobranchide. In Pleurobranchus the branchiz resemble a 
fringe formed of laminee, on each side of a medial branch placed in a groove 
upon the right side between the mantle and foot. The animal is shaped 
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like a slug (Limax) or naked snail; and it has a small internal flat thin 
shell, and four tentacles. 

Fam. 3. Umbrellide. This family is monoicous; the branchie are 
foliaceous, and disposed in a long line upon the right side. Umbrella has a 
discoidal, external, dorsal shell, bearing some resemblance to that of a very 
flat Patella; a very large foot, and four tentacles. Some authors consider 
this family as a distinct order under the name of Pomatobranchia. 

Orper 7. Cycroprancuta. In this order the branchize, as the name 
indicates, are arranged in a circle around the body above the foot. It 
contains the two families Patellide and Chitonide, both of which are 
monoicous, and have a long tongue armed with teeth. Blainville named 
this order Cervicobranchia, from an erroneous opinion that the organs 
generally received as branchiz are merely membranous plaits without the 
function of branchiz, which he supposed should be looked for in a sac 
above the neck. 

Fam. 1. Patellide. The genus Patella (pl. 75, jigs. 76, 77, 79) has a 
simple conical shell with an oval or circular base; inside with a submar- 
ginal cicatrix open in front. The shell covers the animal like an inverted 
cup. The animal is monoicous, creeping slowly upon a large foot, with 
which it can adhere with great tenacity to rocks. Some species seem not 
to move, except perhaps at long intervals, as they are found in depressions 
which they have formed in the rocks, and which correspond to the outline 
of the shell. 
Fam. 2. Chitonide. The shell of Chiton (pl. 76, jig. 55) differs so 

much from that of Patella, that its position among the Mollusca was for a 
long time doubtful. An examination of the animals of both genera at length 
proved them to belong to allied families. The shell is oval, and divided 
transversely into eight pieces resting upon the back of the animal, with the 
lateral portions united by a coriaceous border. ‘Thus constructed, the 
Chitons have the power of bending themselves together. The tentacles and 
eyes are wanting, but the former are replaced by a veil. Their habits are 
similar to those of Patella. In Chztonellus the animal is long and narrow, 
and the border of the shell extends so far upon the back that the dorsal 
plates are reduced to a small size. 

Orver 8. AsprpoBRANcHIA (also incorrectly named Scutibranchia). In 
this order the shell is allied to that of Patella in form, but it is emarginate, 
or perforate. The order is divided into the two Aamulies Fissurellide and 
Calyptreide. 
Fam. 1. Fissurellide. The shell of Fissurella, with the paladin 

through the apex, bears a distant resemblance to a ieay she scutcheon, and, 
excepting the perforation, resembles that of a Patella; but it is often too 
small to cover the animal. The perforation admits water to the branchie, 
and allows the fecal matter to be excluded. There are two pectinated 
branchize in a cavity at the anterior part of the back; and two tentacles, 
with the eyes at their external base. L%sswrella greca (pl. 75, jig. 80). 
Emarginula (fig. 82) differs from Fissurella in having the aperture 
which admits water to the branchie removed to the anterior margin of the 
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shell, where it forms a notch; and the apex of the shell is directed back- 
wards, whilst in Fissurella it turns forwards. 

Fam. 2. Calyptrwide. The shell of Calyptrea is patelliform or trochi- 
form, irregular, somewhat conical, with the apex rather posterior. Towards 
the apex of the inside there is a plate which is sometimes funnel-shaped, 
and sometimes like the vertical half of a funnel. In other species it forms 
a spiral, which approximates the sheil to that of the spirivalve genera. The 
animal is not spiral, the two tentacles are large and triangular, having the 
eyes upon an enlargement of the external side; the branchial cavity is 
large and oblique, and the branchie are pectinated, filamentous, and 
exsertile. Calyptrea sinensis (pl. 75, jig. 78). 

Crepidula has an ovate or piilones shell, generally convex above, the 
internal cavity divided some ‘Manes by a shelly diaphragm which 
represents the plate in Calyptrzea, and above which the viscera are placed. 
The animals of these two genera are alike, and the shells of some species 
present intermediate characters, so that it is difficult to tell to which of the 
two genera they should be referred. The Crepidule are sedentary, seating 
themselves upon stones, or upon each other, and adapting the margin of 
their shells to the irregularities of the object upon which they place 
themselves. 

Orver 9. Nematosprancuta (or Cirrhobranchia). The genus Dentaliwm 
( pl. 75, figs. 73-75) was for a long time believed to belong to the Annellida, 
until dissection proved it to be a molluse. The shell is a long, slender, and 
slightly curved cone, open at both ends, and sometimes ribbed or striate 
externally, as in D. elephantinum (fig. 73). The convex part of the shell 
corresponds to the back of the mollusc. The branchiz are composed of 
numerous extensible filaments forming a bundle upon each side of the neck, 
and it is probable that the branchize can be used to convey food to the 
mouth. The vent is at the posterior or smaller end of the shell, the lips are 
scolloped into a number of palpiform projections, and the ordinary tentacles 
and eyes are absent. The animal lives vertically in the sand with the head 
downwards. There are some shells which closely resemble those of 
Dentalium, and which were classed with them until it was ascertained that 
their animal is an annellid. They form the genus Ditrupa. 

Orper 10. Crenoprancuta (also named Pectinibranchia). This is an 
extensive order of dioicous spirivalve mollusca, in which the branchiz are 
pectinated, one or two in number, and placed in a large cavity above the 
neck; the tongue is armed with numerous teeth, the tentacles and eyes are 
usually two in number, and the aperture is usually closed by an operculum. 
Most of the families are marine, but some inhabit fresh water. The families 
are as follows: 1, Melaniide; 2, Cerithiide; 3, Vermetide ; 4, Trochide ; 

5, Pyramidellide ; 6, Buccinide ; 7, Purpuride ; 8, Strombide ; 9, Conidae ; 

10, Cypreidee ; 11, Volutidae; 12, Sigaretidee. 
Tah le oe Menke? 8 eee family named Turbmea is 

inapplicable, because in its various modifications it is used for the family to 

which Turbo belongs, by Lamarck and Deshayes, and by Blainville for a 

family of Polythalamia. Some of the genera of this family inhabit the sea, 
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and others the fresh waters. The mantle is simple, without fringe or siphon ; 
the head ends in a short trunk, and the food is vegetable, chiefly decaying 
alge. The family contains a number of sub-families, the limitse of which 
are not well ascertained. elania amarula (pl. 75, fig. 90). 

Littorina is a genus of small marine shells which inhabit the coasts. 
L. tenebrosa, which inhabits both sides of the North Atlantic, leaves the 
water for hours, climbing up the grass of the salt meadows. According to 
Dr. Gould, it may be found “at a considerable distance from any water.” 
He remarks, also, that “it lives a week or more after being removed from 
the water.” The species vary very much in their specific characters. 
Planaxis and Eulima are placed in this family, as well as Turritella (a shell 
much like pl. 75, fig. 117, but with the aperture entire), but as the mantle 
is stated to be scolloped, it seems to be more nearly allied to the Cerithiide. 
The mantle of Scalaria (pl. 75, fig. 101, S. clathrus ; fig. 102, S. scalaris) 
not having been described, its place remains doubtful, although it probably 
comes near to Turritella. 

Paludina is a genus of freshwater shells of a subglobular or conical form, 
usually covered with a greenish periostraca, and sometimes ornamented 
with bands, as in pl..75, jig. 95, which represents the shell of P. vivipara 
of Europe and the United States, but the animal is incorrectly drawn, so as 
to resemble a land snail. The foot is a large, flat body, with the sides parallel, 
truncated in front and rounded behind; the tentacles subulate, not annu- 
lated, and bearing the eyes upon an enlargement of their external side. 
Paludina decisa is about half an inch long, of a fine green color, and is 
widely distributed in the United States. The animal is figured in the 
Freshwater Univalve Mollusca of the United States. 
Ammcola resembles a minute Paludina in the form of the shell, but the 

operculum is subspiral, and not concentric as in that genus. 
Valwata is a genus of small shells much like Amnicola, but the aperture 

is circular and the operculum concentric. The branchiz are exserted, and 
in the form of a minute plume. An exserted organ like a single thread is 
supposed to be an accessory branchia. 

Paludina, Valvata, and Ampullaria, trom Lamarck’s family Peristomata ; 
and Cuvier and Swainson placed them under a division of which Turbo is 
the type. 

Melania is the type of the sub-family Melaniinee, which includes a number 
of genera, among which are Melania, Melanopsis, Pirena, and Anculosa. 
In Melania the shell is solid, turreted, with a greenish or blackish 

periostraca, the aperture elliptical, the external margin sharp, and the 
operculum corneous and subspiral. The species live upon calcareous 
rocks, or upon the ordinary bottom of the rivers, especially in those 
of the United States. The zoological characters of the genus are 
given in the American Journal of Science, 1841, vol. xli. p. 21. 

Lepto«is (or Anculosa) is allied to Melania, but the shell is shorter. The 
animal attaches itself to rocks where the current is very rapid, and it seldom 
moves from its position. The history of this genus is given in Chenu’s 
Lliustrations Conchyologiques, where it is illustrated by 170 figures. The 
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genus seems to be confined to the rivers of North America. Rafinesque’s 
generic name Jeptoxis was published two years before Say’s Anculosa. 
Some atithors suppose the former to be a genus of Physide, but the 
question is settled by some manuscript drawings of the former author, which 
represent the shell, tentacles, and operculum of Anculosa. 

Melanopsis is allied to Anculosa, and the species seem to be confined to 
Europe. It is probable that the few described species of European Melania 
belong in reality to Melanopsis. 

Say’s Melania armigera (and also Lea’s DL. duttonana and I. Catenoides), 
belongs to Rafinesque’s genus Plewrocera, in which there is a short straight 
canal anteriorly, and when this canal is jonetiened as in Fusus, the genus 
Lo of Lea is the result. Strepoma of Rafinesque (or Ceriphasia of Swainson) 
are slightly different forms, in which the aperture and the vertical plane 
formed by the anterior portion of the whirls, bear some resemblance to the 
same parts in Cerithium telescopium. 

Fusus fluvialis of Say is the type of Lo, isd as it would be an anomaly 
to find a genus so decidedly marine as Fusus inhabiting fresh waters, it 
becomes a matter of interest to know the animal of the American shell. This 
was observed in 1841, in its native waters in Holston, Powel’s, and Clinch 
rivers, in eastern Tennessee, by Halderman, who made a drawing of the living 
animal. Its characters and habits are not those of Fesus, but of Melania 
proper, as distinguished from Leptoxis; for although it inhabits the rapids 
as well as quiet water, in both cases it avoids the current by seeking shelter 
beneath shelving rocks, or in hollows or crevices in them. The head is 
large, and with the tentacles much exposed; the foot is as large as in 
Melania; the coloration is the same (black lines upon an orange ground); 
the operculum is subspiral as in Melania, the mantle extends into the canal of 
the shell, but does not form a closed siphon ; the vent is upon the right side; 
the mouth is a longitudinal slit; the eyes (which are sensitive to the light) 
are upon a short enlargement of the outer base of the tentacles, which may 
be a little longer than in Melania, and they are not visibly annulated. 
It differs from Fusus, and resembles Melania in living upon vegetable food ; 
and it moves along in a sluggish manner, moving the head from side to side 
upon the bottom. Jo spimosa and J. nlite are merely varieties of J. 
jiuwialis. The spinose individuals are much the most abundant, although 
the species is rare when compared with various species of Melanias 

Quoy and Gaimard, to whom the science of Malacology is indebted for a 
knowledge of the animals of many shells, have figured a number of species 
as belonging to Melania, the shells of which cannot be distinguished from 
those of that genus, whilst in the figures the mantle is represented as 
scolloped. Similar species were drawn in the course of the United States 
Exploring Expedition. These species must be placed in the family 
Cerithiidee. 
Fam. 2. Cerithiide. The genus Cerithiwm (pl. 75, jigs. 105-109) are 

remarkable for the great number of species both recent and fossil (tertiary) 
which it contains. The animal has the general character of Melania, except 
that the mantle is scolloped. 
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The number of species and varieties being so great in this genus, Lamarck 

was led to doubt the permanency of species, and he judged that those which 
seemed better established in other cases, would present equal uncertainty 
were their number greatly increased. 

Fam. 8. Vermetide. The genus Vermetus (V.lumbricalis, pl. 75, fig. 
69) has a loosely and irregularly coiled shell affixed by its posterior 

extremity. As the animal enlarges it increases the size of the shell, and 
moves forward in it, cutting off the empty posterior portion by a diaphragm 
from time to time. The animal is much like that of Turbo or Delphinula, 
the foot (as there is no locomotion) is obsolete, the posterior portion being 
adapted to support a thin operculum which closes the aperture. There are two 
tentacles, with the eyes at their base externally. There is a single branchia. 
Cuvier placed this genus, with Magilus and Siliquaria, in a distinct order 
named Zubulibranchia. In the genus Magilus the young has an ordinary 
short ventricose turbinated shell (having a distant resemblance to pl. 75, 
jig. 91). We have seen, in the case of Aspergillwm (p. 60), how a bivalve 
shell can take the form of a tubular one; and Magilus is an example of the 
same thing in a spirivalve one. The animal inhabits cavities in living coral, 
and to prevent being buried by the growth of the surrounding material, it has 
the power of forming a tube, the margin of which it builds up as the coral 
increases, so that the aperture retains the level of the general surface. The 
tube thus attains five or six times the length of the original shell, and it assumes 
various curves and irregularities, depending upon the growth of the coral. 

fram. 4. Trochide. The members of this family are herbivorous, and 
most of them have the mantle or foot ornamented with tentacular appendages. 
The shell of Trochus is short and conical, solid, and nacreous. The genera 
Trochus (I. solaris, pl. 75, fig. 106; T. magus, fig. 107; Turbo, fig. 108) 
Monodonto and Delphinula (D. delphinus, fig. 104) are nearly allied, and 
the animals do not differ. In Solarium (S. perspectivum, pl. 75, fig. 108), 
the shell and animal differ, the head not being proboscidiform. 

Janthina vanthina (pl. 75, fig. 96) is the type of a sub-family, distin- 
guished by the possession of an apparatus which enables the animal to float 
at the surface of the sea. The name is derived from the Greek word for 
violet, the shells of all the species being of this color. The shell is trochoidal 
and very fragile, having the right side of the aperture sharp, and often 
notched. The animal has a large proboscidiform head, two tentacles, and 
eyes ; the mantle with an expansion said to be used in swimming; the foot 
with an appendage or float formed of a great number of air-vesicles. This 
appendage can be cast off and renewed. The latter process was observed 
by Dr. Reynell Coates, who describes it as being formed by inclosing a 
bubble. of air in a cavity formed by contracting the margin of the foot, 
which then secretes a covering for it. The eggs are attached to the under 
surface of the float, and subsequently cast off with it. This animal was 
first described and figured by Fabius Columna, in 1616. 

In Haliotes (H. tuberculata, pl. 75, fig. 86), the shell is ear-shaped, much 
depressed, very short and flat, the aperture longer than wide, and as large 

as the base of the shell, left side with a sub-marginal row of perforations ; 
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nacre very brilliant and iridescent. As the animal increases in size a new © 

hole is formed in the shell, and the oldest one is closed. The head is 

proboscidiform, with two long tentacles, each with an oculiferous peduncle ; 

foot large, provided above with a double membrane scolloped into leaflets ofa 
very ornamental character.. The water is admitted to the branchie through 
the holes in the shell, which also allow certain filamentous appendages of the 

mantle to protrude through them. There are two pectinated branchize. The 
genus Stomatia is allied to Haliotis, but the shell has no perforations. This 
sub-family was included by Cuvier among the Aspidobranchia, but Deshayes 
assigns good reasons for placing it among the Ctenobranchia. | 

Neritina (NV. fluviatilis, pl. 75, jig. 87) is a genus of small sub-globular 
or oval fluviatile shells, with a semi-circular aperture closed by a calcareous 
operculum. The two tentacles are long, and each is accompanied by a 
short secondary tentacle, with an eye upon its summit. 

Fam. 5. Pyramidellide. This is a small family, composed of the genera 
Pyramedella and Tornatella. 

Fam. 6. Buecinide. In Buccinum (B. undatum, pl. 75, fig. 120), the 
foot is narrow, the head small, continued in a proboscis, with two tentacles, 
each having an exterior oculiferous peduncle; siphon protruding; sexes 
distinct, the male with a long exterior organ from the right side of the neck ; 
shell oblong-oval, with a notch anteriorly. The species figured inhabits both 
sides of the North Atlantic. The genus has numerous species, both recent 
and fossil. Nassa and Eburna belong to this family. Hdurna glabrata is 
an Ancillaria, and Deshayes thinks the remaining species of Eburna should 
be merged into Buccinum. 

Fam... Purpuride. This marine family is mostly carnivorous; the 
water is taken to the branchie through a siphon, which passes out of the 
notch or canal at the anterior part of the shell. The eyes and tentacles are 
two in number, and the proboscis is well developed. The operculum is thin, 
and much smaller than the aperture, to allow the animal to withdraw some 

distance within the shell. Cancellaria is placed in this family, although it has 
no operculum, and lives upon vegetable food. The animal resembles Purpura. 

Purpura lapillus (pl. 75, jig. 118) is about an inch long, and abundant 
on rocky coasts on both sides of the Atlantic. 

Pleurotoma (P. babylonia, pl. 75, jig. 110) is a genus with an elongated 
spire, a straight canal, and a narrow notch posteriorly in the right lip of the 

shell, corresponding to a notch in the mantle. The species of this genus 

are numerous, amounting to over a hundred of recent, and more than this 

number of fossil tertiary species. There have been nearly fifty species 

described from the tertiary formations of the United States. 

Murex (M. ramosa, pl. 75, fig. 111; M. haustellum, fig. 112; WM. 

tribulus, fig. 113). Rondeletius and Aldrovandi have treated of this 

and some allied genera. The genus murex of Linneeus was founded in 

1758, but Rondeletius had named several of the species purpura, under 

the belief of their being the purpure of Pliny, which were supposed to 

furnish the purple of the Tyrians. The shell named Murex by Pliny and 

Rondeletius, belongs to the medern genus Strombus. Murex is a genus of 
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rough shells, with ridges, spines, or tubercles, which are secreted periodi- 
cally, in three or four rows around the shell. The right margin of the 
mantle is divided into lobes, the irregularities of which account for those 
of the shell in the different species. There are about 170 recent and 130 
tertiary fossil species known. 
Harpa (LH. ventricosa, pl. 75, fig. 119) is a genus of finely formed ribbed 

shells of brilliant colors, and a polished exterior. The foot is very large, 
and without an operculum. ‘Ten species are described in Lamarck. The 
genus occurs fossil in the Paris basin. 

Cassidaria (C. echinophora, pl. 75, jig. 121). This genus contains a few 
recent and fossil species. The animal is like that of Cassis, in which the 
foot is longer than the shell, the head proboscidiform, with a projecting 
rostrum and mouth from its extremity. 

Fusus is a genus of marine shells, thickest in the middle, and tapering 
towards both ends; the animal with a small head, ending in two short 
tentacles, the eyes at their external base, but not upon a peduncle or 
thickening of the tentacle, thus differing from Murex and Purpura, but 
allied to Turbinella and Fasciolaria. The head has a terminal slit, whence 
the rostrum issues, and the nucleus of the operculum is terminal. 

Fam. 8. Strombide. In this family the right margin of the aperture is 
dilated, corresponding to the width of the mantle, but this character is not 
present in the immature shells, so that a young Strombus (pl. 75, fig. 114) 
might be mistaken for a Conus (pl. 76, fig. 11). The head is proboscidi- 
form, with a vertical slit from which a long rostrum is extended; the 
tentacles are large, divided at the end, and the truncated extremity of the 
larger external branch bears the large eyes, which have a variously colored 
iris and a cornea, which have not been observed in any of the allied 
families. They live on coral banks at no great depth, and some species 
attain to a considerable size. The locomotion differs from that of most 
gastropoda, being effected by leaping, for which purpose the operculum 
(which has a peculiar shape) is applied to the ground. Strombus lentigi- 
nosus (pl. 75, fig. 114). S. gigas of the Antilles is eight or ten inches 
long, and remarkable for the fine peach blossom tint of the aperture. The 
shell is used to ornament grottoes and gardens, and by sawing off the apex 
it is converted into a rude trumpet. Pterocera (P. chiragra, pl. 75, fig. 
115) differs from Strombus in having the adult shell digitated, and the struc- 
ture of the mantle corresponding with it. /eostellaria (RP. rectirostris, fig. 116). 

Fam. 9. Conide. ‘The shell of the genus Conus (pl. 76, figs. 8-12) is 
obconical, involute, and has a short spire and a narrow aperture as long as 
the body whirl; and the exterior is covered with a periostraca. The genus 
includes many beautiful and highly prized species. Linnzeus described 35 
species, Bruguiéres 146, Lamarck 181, increased to 219 in the last edition 
of 1845, exclusive of 23 European fossil species. At present there are 
probably 300 recent species known. The head is proboscidiform, the eyes 
are upon the middle of the tentacles, the foot is long and very narrow, 
having a corneous sub-spiral operculum, so small in comparison with the 
aperture, that it cannot serve to close the shell. The mantle is scanty (in 
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which it differs from the next family), and prolonged in a siphon, which . 
extends a little beyond the shell. The animal is carnivorous, and the tongue 
is armed with hooked teeth. , 

Fam. 10. Cypreide (or Lnvoluta). In this family there is neither 
operculum nor periostraca, the shell is rolled upon itself nearly as in Conus, 
but some are rolled upon a cylindrical instead of a conical axis, so that there 
is no spire exposed. The shells are very beautiful and highly pokened the 
mantle being so wide that its sides can be turned over the back of the shell, 
where it secretes the ornamental layer of the shell. The point of union of 
the margins of the mantle is often indicated by a discolored line upon the 
back of the shell. | 

Cyprea (C. moneta, pl. 76, fig. 5; C. mauritiana, fig. 6; C. arabica, — 
jig. 7), has the mantle edged with tentacular filaments, and when they are 
turned over the back, the shell is hidden. The aperture is long and narrow, 
each side denticulated, and the external margin turned in. ©. moneta is 
used as money in western Africa. 

Ovula (O. ovum, pl. 76, fig. 4; O. volva, fig. 2), as the name indicates, is 
shaped somewhat like an egg, with the ends attenuated, and the inner 
margin of the aperture without denticulations. The animal resembles that 
of Oypreea. 

Oliva (O. rspidula, pl. T5, fig. 122; O. porphyria, fig. 125; O. maura, 
fig. 126) has the head very small, and the tentacles united at the base. 
These resemble somewhat the same organs in Strombus, being divided, and 
having a terminal eye upon one of the branches. O. porphyria is the 
largest and handsomest species of the genus, being four or more inches long, 
of a pale brownish purple, marked with numerous zigzag angular lines, and 
having the anterior extremity violet. It inhabits the coast of South America. 

Fam.11. Volutide. In this carnivorous family there are usually distinct 
folds upon the columella. Voluta is a genus of large and handsome, generally 
inoperculate shells, with a wide aperture notched in front, and the apex 
rounded. A part of the shell has sometimes the appearance of being 
varnished, which indicates the extent to which it is covered by the mantle. 
The animal cannot entirely enter the shell, the head is proboscidiform, and 
the tentacles are short, with the eyes at their external base. 

Mitra (MM. episcopalis, pl. 75, fig. 123; M. papalis, fig. 124) is a genus 
of handsome shells extremely rich in species, there being about 250 recent 
and 100 fossil species known. The animal is very dull in its movements, 
the head small and V-shaped, on account of the projection of the slender 
tentacles. These have the eyes upon an external peduncle. In Mitra 
episcopalis (shell white with red spots), the rostrum is once and a half 
times the length of the shell, exceeding that of any other genus. aoe 
enables it to attack its prey at some distance. 

Terebra (7. maculata, pl. 75, fig. 117) has the foot (weil bears an 
operculum) but little longer than the last whirl of the shell, a proboscidiform 
head, tentacles and eyes in the usual form, and the siphon projecting beyond 
the shell. There are upwards of a hundred recent species known. 

Fam. 12. Sigaretide. Sigaretus (S. haliotideus, pl. 75, jig. 89) is a 
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genus in which the shell is somewhat ear-shaped, and the foot very large 
and thick, nearly hiding the shell, which is sunk into it. The tentacles are 

flat and triangular, but unaccompanied by eyes. Although the animal is 
too large to enter the shell, it is provided with an operculum. Vatica (LN. 

canrena, pl. T5, jig. 88) is carnivorous like the preceding genus, and like 

it, has no siphon. It has a large foot (four or five times the length of the 
shell) bearing an operculum. The head is terminated by a pair of lips from 
which a rostrum can be protruded. 

Orver 11. Pneumonoprancuta. This order includes all the spirivalve 
and naked mollusea, whether inhabiting land or water, in which the branchie, 
without being proper lungs, are adapted for breathing air, so that the species 
which inhabit the water are obliged to come to the surface from time to— 
time to breathe air. They seem all to be phytophagous. The order includes 
eight families. | 
Fam.1. Ampullariide. The genus Ampullaria has a globular shell 

several inches in size, which is generally covered with a green periostraca, 
and is provided with a closely fitting concentric operculum, which is in 
some cases corneous, and in others shelly. With Paludina and Valvata it 
forms one of Lamarck’s families, named Peristomata by Reeve. The North 
American species is figured with the animal in the monograph already 
quoted. The head is proboscidiform, the extremity cleft, leaving a conical 
branch half an inch long on each side, and these are used as palpi. The 
mouth is purse-shaped, the tentacles slender, tapering, and more than an 
inch long, the eyes borne upon a secondary tubercle at the base externally. 
The shell is without a notch, yet there is a siphon an inch long which is 
formed by an extension of the mantle folded into a tube. This is brought 
to the surface of the water and air drawn through it, and often expelled 
from it in bubbles when beneath the surface. Guilding describes a shorter 
siphon upon the right side. The animal lives in the rice swamps of Georgia, 
feeding upon living plants. Living mostly in the intertropical regions of 
both hemispheres, where the waters frequently disappear in the dry season, 
Ampullaria has the power of becoming torpid beneath the mud until the 
return of the wet season. Some specimens sent from Egypt to France 
were thrown into water to clean them, and the next day they were found 

moving about. Deshayes dissected some of these, and found pectinated 
branchize, which would place the genus near Paludina, and he describes a 
large cavity, to which he assigns the function of holding a store of water to 
be supplied to the branchie during the period of torpidity. This may be 
correct ; although a further examination will probably show that this cavity 
is adapted to breathe air, and on this account we place it in the present 
order. Planorbis bicarinatus (and probably its entire family) hybernates 
at the bottom of streams with the air cavity filled. The ability to breathe 
air and water by means of distinct organs is not anomalous, as it appears in 
certain reptiles. The sexes are separate. 

Fam.2. Amphibolide. The genus Amphibola (also named Ampullacera) 
has a sub-spiral corneous operculum, and is formed upon a New Zealand 
shell formerly considered to be an Ampullaria. It was found to breathe air 
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by Quoy and Gaimard, who found it abundantly in very shallow brackish 
water. It has a large head ending in two lobes, is without tentacles, and 
the eyes are placed flat upon the head. The pulmonary cavity is large, in 
which it resembles that of Ampullaria. The sexes are united in the same 
individual. ‘Two species are known, A. avellana and A. fragilis. 

fram. 3. Cyclostomide. The genus Cyclostoma is monoicous ; it has a 
turbinated shell with a circular aperture, and, unlike most land snails, it has 
a paucispiral operculum. The head is proboscidiform, the tentacles two, with 
the eyes at their external base; and the foot is composed of two longitudinal 
parts which are advanced alternately. Other species have a concentric oper- 
culum, and in these the foot has the ordinary construction. Cuvier and Deshayes 
consider the mode of respiration less important than the general structure, 
and they are consequently of the opinion that the affinities of this family are 
with the Trochide. The species are numerous, amounting to nearly 200. 

felacina may be considered the type of a sub-family. It has an oblique 
aperture, and a closely fitting operculum which is not sub-spiral, but 
increases from one of the sides or angles. 

Fam. 4. Physide. This family is composed of certain genera of inoper- 
culate fragile uniformly colored shells, inhabiting quiet fresh waters, coming 
to the surface to breathe, and creeping along it with the back downwards 
by means of the vibrille which cover the foot as well as the two tentacles 

and other parts. Many eggs are deposited together in a glairy mass. The 
breathing aperture is at the external side, and is opened from time to time 
to take in a supply of air. In Physa the shell is turbinated, sinistral, the 
mantle large, with a digitated margin turned upon the shell, and the foot 
long and pointed posteriorly. The tentacles are filiform, and the eyes are 
situated upon the head near their internal base. Planorbis ( pl. 77, fig. 99) 
has a discoidal shell, with the turns visible on both sides. The mantle is 
simple, the foot rather small, and the tentacles and eyes as in Physa. In 
Limnea (L. stagnalis, pl. 75, fig. 92), the shell is dextral, turbinated, and 
generally larger than in the allied genera; the tentacles are triangular, and 
the eyes situated at their anterior base. Ancylus is a genus of little patelli- 
torm shells, the position of which in the systems has been a subject of much 
dispute, some contending that they belong here, and others to the Hypo- 
branchia. The animal is not essentially different from Limnea, and it is 
‘possible. that some species breathe air, and others water. Some authors 
have asserted that they come to the surface to breathe air, but this has 
never been observed in the American species, some of which are found 
beneath stones, in dead bivalve shells, and under other circumstances, which 
would render it difficult for them to reach the surface and descend again. 
But as free air may not be considered necessary to these animals, they 
may be placed among the Physadw, especially as a species of Physa inhab- 
iting beneath shelving rocks in rapid water is found at the mouth of the 
Nolachucky river, Tennessee, in such a position that it could not breathe 
air. It is probable that a small variety of Physa heterostropha inhabiting 
springs seldom or never breathes air. It has been ascertained that frogs 
kept under water can oxygenate the system through the skin, and the 
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Physade may have the same power. The passage to the next family seems 
to be through Gray’s genus Chélina, which is a Limnea with folds upon the 

columella. 
Fam. 6. Auriculide. In this monoicous family there are two tentacles, 

and the eyes are at their external and posterior base. Some species inhabit 
land, and others plants near the sea, and salt water marshes. Awrecula mid 
(pl. 76, fig. 1) is the largest species of the genus, being four inches long, 
and of a solid texture. 

Fam. 7. Helicidew. This family includes most of the numerous species 
of land snails with an external spirivalve shell. All breathe free air, are 
monoicous and inoperculate, and have two large tentacles, with an eye upon 
the apex, capable of being retracted by being turned within itself. Besides 
these, there is an inferior and smaller pair of tentacles present in most cases, 
although in some of the minute species they have not been detected. Most 
of the land shells of Europe and North America belong to Helia, a very 
extensive genus, containing upwards of 500 species from various parts of 
the globe, including the islands of the Pacific, all the continents, high 
mountains, and cold climates, although the larger species are intertropical. 
They vary in size from about a tenth of an inch to four inches. The 
shells vary much in form; the aperture is sometimes reduced to a narrow 
fissure, or armed with teeth, in such a manner as to lead one to think it 
impossible for the animal to get out or in. They hybernate under ground, 
closing the aperture with a temporary operculum. Among the genera may 
be mentioned Bulomus (pl. 75, figs. 93, 94), Clausilia (fig. 100), which has 
a peculiar operculum attached to the shell within the aperture, Pupa, 
Streptaxis, &c. Their food is fresh or decaying vegetable matter, and some 
feed upon fungi. The large European species are cooked and eaten, and 
the Romans fattened them for the table. 
Fam. 8. Iimacide. This family includes the naked snails without a 

turbinated shell, but some of them have an internal shell, or a small external 
one which is little more than an appendage. The head, tentacles, organization, 
habits, and food, do not differ essentially from those of the preceding family. 
The genus Limazx (pl. 77, figs. 19-21) is destructive to the plants cultivated 
by the farmer and gardener in Europe, and new modes of destroying them 
are continually sought after. The species which occur in North America 
have not yet proved injurious, and the same remark applies to the snails, 
which are troublesome to gardeners in Europe. The body of Limax is 
very contractile, but when moving on its lower surface or foot, it is rather 
slender, thickest in the middle, and tapering towards the extremity. Upon 
the back is a kind of fleshy shield, beneath which the head can be drawn. 

Class 3. Cephalopoda. 

This class was named Malakia by Aristotle, and Dfollia by Pliny. It 
includes certain dioicous marine mollusca, which have the feet or arms 
around the mouth at the extremity of the head. The body is soft, the 
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mantle closed beneath according to most authors, but above according to 
Rang. Most of them have three hearts. The mouth is armed with strong 

mandibles much like those of a parrot, adapted for crushing the shells of 
erustacea and mollusea, and the tongue is armed with pointed horny teeth. 
The eyes are either pedunculated or level with the surface, and they have 
the sense of vision fully developed. They have also an organ of hearing. 
The arms are usually cotyligerous, or studded with suckers like cupping 
glasses, which enable them to hold fish and other living prey. The Greeks, 
in naming these sucking cups, made use of the word Aotylus (in composition), 
whence the English name cuttle-fish is derived. The cotyls are sometimes 
armed within with curved hooks, which assist in holding and destroying 
the prey. Onychoteuthis has a pair of arms much longer than the rest, the 
terminal expansion of which is studded with rows of hooks, but the power 
is increased by a simple sucker on each wrist (as it may be called), which 
are applied together to keep the extremities of the arms in contact. 

There is a fleshy infundibulum or funnel opening before the neck, and 
serving as an outlet for the feeces and water from the branchie. The water 
ejected from the branchial sac through the funnel is a principal agent in 
locomotion, by means of which the animal can move backwards with great 
swiftness. Inspiration and expiration are regular in these animals. “The 
first is effected,” says Dr. Coldstream, “by a gradual dilatation of the sac in 
every direction, but particularly at the sides, accompanied by a subsidence — 
of the lateral valves, collapse of the walls of the funnel, and a rush of water 
through the lateral openings into the sac. Inspiration being completed, the 
lateral valves are closed, the sac is gradually contracted, the funnel erected 
and dilated, and the water expelled through it with great force in a con- 
tinuous stream.” An Octopus with a sac four inches long was found to 
respire ten times in a minute. 

The Cephalopoda are either naked, or provided with an external shell. 
Some of the former are brilliantly colored, red, purple, or bluish, and they 
are remarkable for the rapidity and extent to which the colors change. In 
habits they are rapacious and active, moving continually, and some of them 
shoot through the water like an arrow. 

Agassiz thinks that in this order the Nautilids are the lowest, and Sepiadee 
the highest. We will here follow the classification of D’Orbigny, according 
to which the class is divided into two orders, Acetabulifera and Tentaculi- 
fera, the former being subdivided into two tribes, Octopoda and Decapoda,* 
containing seven families conjointly. As the name implies, the Acetabulifera 
are provided with cotyls, and the head is distinct, characters which do not 
exist in the Tentaculifera; and the former have two, and the latter four 
branchiee, whence Owen’s naines of Dibranchiata and Tetrabranchiata. 

. Tribe Octocera. 

Fam.1. Octopide. The genus Octopus (O. octopodius, Linn. (Sepia) pl. 
76, fig. 75) is the polypus of the ancients, whence the French name poulpe 

* A name pre-occupied among the Crustacea, and on this account we employ the terms 

Octocera and Decacera, usually attributed to ao 
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is derived. The body is obtuse posteriorly, with fins (fin-like expansions), 
and the interior dorsal shell is wanting. As the name implies, it has eight 
arms. The species figured attains a length of two feet and a half, including 
the arms, which constitute considerably the longest portion. It creeps upon 
the ground with the mouth downwards, drawing itself along by means of 
the circle of arms; or leaving the bottom, it swims backwards by flapping 
the fleshy disk from which the arms arise. It is provided with an ink bag. 
The eyes can be covered with the surrounding skin, in the manner of an 
eyelid. There are two complicated branchiz somewhat like a fern leaf, 
through which the blood is forced, by a heart at the base of each; a third 
heart, near the bottom of the cavity, receives the oxygenated blood, and dis- 
tributes it through the body. It is eaten on the shores of the Mediterranean. 

Argonauta (A. argo, Linn., pl. 76, jig. 17), six or seven inches long, has 
a closely rolled involuted shell without partitions, laterally compressed, 
tuberculate, very thin, white, translucent, with the last turn including the 
rest. This is the Nautilus of the ancient authors, who were acquainted 
with A. argo, the Mediterranean species, about the sailing of which so many 
fables have been related, as in the following lines from the “ Pelican Island.” 

“ Light as a flake of foam upon the wind, 
Keel upwards from the deep emerged a shell, 

Shaped like the moon ere half her horn is filled ; 
Fraught with young life, it righted as it rose, 
And moved at will along the yielding water. 
The native pilot of this little bark, 
Put out a tier of oars on either side, 

Spread to the wafting breeze a twofold sail, 
And mounted up and glided down the billow 
In happy freedom, pleased to feel the air, 
And wander in the luxury of light.” 

For a long time naturalists considered the maker of the shell of Argonauta 
to be unknown, believing the inhabitant found in it to be a parasite, like 
the crabs which take possession of the empty shells of the spirivalve 
mollusca; and they were led to this belief, by the fact that there is no 
muscular attachment between the animal and the shell, presenting a 
peculiarity which is unique among the mollusca. The animal has eight 
arms, two of which have wide expansions at the extremity, which are 
applied one to each side of the shell, which is in fact secreted by their 
internal surface; and should it be intentionally broken, the damage is 
repaired by the same organs in ten or twelve days, a proof that the shell 
belongs to no other animal. It creeps upon the bottom with the shell 
above, or shoots through the water backwards by means of the funnel, with 
the narrow part of the shell in advance, and the arms extended like a 
rudder. When it retires within the shell, the expansions of the clasping 
arms are partly withdrawn, leaving a little of the anterior portion of the 
shell uncovered; consequently, they are never extended as sails, as many 
fabulous accounts would lead us to believe. See the Mag. Nat. Hist., 1839, 
pp. 421 and 521; 1840, pp. 8 and 57. 
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Tribe Decacera. 

Fam. 2. Sepiide. Sepia (pl. 16, fig. 77) has the body surrounded by a 
narrow fin ; and of the ten arms, two are pedunculated and longer than the 
rest. A light friable oblong-oval and spongy shell, usually named “ cuttle- 
bone,” is contained within the back. The contents of the ink-bag in this_ 
animal are dried and used by painters under the name of sepia. - 

Fam. 3. Loligide. Loligo (L. loligo, Linn., pl. 76, fig. 76) has the body 
slender, with lateral fins, the shell thin, horny, and translucent; twa 
pedunculated arms longer than the rest, and the eyes are without a lid, but 
covered with a transparent membrane. Its motion backwards through the 
water by means of its funnel, is extremely rapid, and it sometimes throws 
itself out of the water, or mpon land. The species are much used for food, 
especially in China. 

fam. 4. Loligopside. Loligopsis has a slow motion, the shell is 
corneous, the body slender and translucent, and has few muscles. 
fam. 5. Teuthidide. Onychoteuthis (already referred to) has a corneous 

internal shell, a slender body, with a triangular fin upon each side posteriorly, 
uniting upon the back. 

Fam. 6. Belemnitide. Shell corneous, conical, largest anteriorly, and 
containing a series of chambers, posteriorly pierced by a siphuncle, and 
inserted in a hard case or belemnon, which is generally pointed posteriorly. 
The family is extinct, but its remains are abundant in a fossil state in the 
oolitic and cretaceous formations. 
Fam... Spirulide. The genus Spirula (S. spwrula, pl. 76, fig. 13) is the only 

one in the family, and until recently it contained but a single described species. 
The shell is a thin open spiral (not twisted longitudinally as represented in the 
figure), with numerous partitions concave externally, through which a small 
ventral siphuncle runs. The shell is internal, at the posterior extremity of the 
body. There are ten arms, of which two are larger than the rest. The 
common species inhabits the Atlantic and Pacific Oceans, and although the 
shell is common, the animal is very rare, and requires further examination. 

The second order, Zentaculifera, contains two families: Vautelede, and 
Ammontide. ~ 
fam.1. Nautilide. Inthe genus Vautilus (lV. pompilius, Linn., pl. 76, 

jig. 16), the shell is spiral, many-chambered, the partitions transverse, 
concave externally, their margins simple; a central siphuncle passing 
through them; the whirls in contact, the last enveloping the preceding ones. 
Nautilus pompilius is the best known species; the shell is nacreous, orna- 
mented with irregular reddish bands, the umbilicus closed. It is six or 
eight inches in diameter, and inhabits the Indian and Pacitic Oceans. A 
second species is known, JV. wmbzlicatus, which is much rarer than the 
former, and has the centre of each side widely umbilicate, so that the 

whirls can be counted. The history of the order is taken from J. 

ponypilius. The animal is contained in the last open chamber of the shell ; 
it has a pediform appendage for creeping, and when it walks upon the 
bottom, the aperture is downwards. The jaws are like a reversed parrot 
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bill, the mouth is surrounded with numerous tentacles retractile into separate 
sheaths, and disposed in eight groups corresponding to the arms of Octopus. 
They are surrounded by a kind of hood, which serves to protect the animal 
when withdrawn into the shell. The two eyes are large and prominent, 
the heart single, with a ventricle and auricle, and inclosed in a large 
pericardium which is connected with the siphuncle. The siphon or funnel, 
which is ventral, corresponds to the part of the shell furthest from the 
centre, that is, the external lip. The fossils named rhyncholites, are the 
beaks of various species of Vautilus and Ammonites. Several other genera, 
with the shell both curved and straight, belong to this family, and among 
the latter is the fossil genus fs aig as, of Beare (not of Lamarck), of the 
older formations. 

Fam. 2. Ammonitide (pl. 76, figs. 14,15). In this family the shell is 
spiral in the same plane, curved, or straight, with the siphuncle at the 
dorsal margin. The partitions which divide its chambers are irregular, with 
the margins digitated or foliated, often in a singular and beautiful manner. 
All the species are extinct, and they are found from the older fossiliferous 
formations to the cretaceous strata. This and the preceding family are 
represented at the present day by the two living species of Vautilus, and 
four of Spirula, a mere remnant of the profusion of species of chambered 
shells which lived in the ancient seas. Upwards of 300 species of the 
genus Ammonites have been described or indicated; and although it is 
probable that many of these belong to varieties and young individuals, with 
every allowance, the genus is very extensive. 

Dryviston III. Articunata. 

The Articulata are named from having the various parts of the body and 
limbs articulated to each other. The nervous system is composed of 
ganglions united by a’double cord, and there is usually a kind of exterior 

skeleton composed of a series of rings protecting the interior parts, and 
serving as points of attachment for muscles. In some cases respiration is 
effected by means of branchis, and in others by trachez or air tubes. 
When limbs are present, there are never fewer than six. 

Authors upon the Articulata are not agreed upon the number and extent 
of the classes into which they should be distributed, but they will be treated 
of in detail, nearly as they are given in pages 11, 12, according to which 
the classes are five, namely 1, Annelida; 2, Cia: 3, Crustacea ; 4, 
Arachnida ; 5, Insecta. The three last of these formed the ae of 
Linneus, a sett which some modern writers wish to maintain according to 
its original extent; and when this is done, the restricted class of insects 
must have a distinct name; as Ptilota (winged insects), applied by 
Aristotle, and Condylopa, applied by Latreille. The Myriapoda will form 
the fifth, and the Insecta the sixth class, in the succeeding pages. 
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Class 1. Annelida. 

The Annelida or Chetopoda are generaily recognisable by a soft body, a 

lengthened annulated form, red blood, and the nervous system central, 
ganglionic, and distinct. The rings of the body are of a membranous 
consistency, and never corneous as in insects, or calcareous as in the 

Crustacea. They are generally numerous, the length of the animal depending 
to some extent upon the number of rings, which vary from twenty or thirty 
to more than five hundred. When very numerous, the number is not 
uniform in the same species. ‘The head is usually distinct, and often 
provided with two or four eyes, and in some cases with a variable number 
of tentacles and cirri, but the last are not confined to the head. The sides 
are generally furnished with bunches of bristles and fleshy projections 
arranged in a line and used in locomotion; and although they are called 
feet, articulate limbs are never present. The lateral bristles in some cases 
afford a means of defence, and they vary much in character, some being 
simple, and others barbed in a variety of ways, presenting uniform characters 
which are useful in classification, and must be studied by those who wish to 
be well acquainted with the class. Their forms have been classified and 
named by Savigny. The alimentary canal is complete, extending from end 
to end. Most of the annelida are marine, some being free, whilst others 
‘construct a tube of calcareous matter, and of agglutinated particles of sand, 
fragments of shells, or other objects. Cuvier divides the class into three 
orders, named Asrancuta, Dorsrprancuta, and Tusicor#; but as the 
names of orders should be taken from the same part, the last one is here 
replaced by the term CrepHALOBRANCHIA.* 

Orpver 1. Aprancura. The animals of this order are without branchiz, 
respiration being effected by means of the skin. Cuvier supposed certain 
lateral pores to be respiratory orifices, but these have been ascertained to 
be the outlets of the organs which supply the mucus. The order includes 
the four families: Mirudinide (leeches); Lumbricide (earth-worms) ; 
Lichiuri ; and Maldanie. | 

Fam.1. Hirudinide. This family includes the worms known as leeches, 
- of which there are various genera, both marine and freshwater. The body 
is slimy and extensible, narrowing towards each end, composed of from 18 
to 140 segments. ae species are cylindrical, a others flattened, and 
the posterior extremity has a disciform sucker to enable the animal to 
adhere. In some cases the mouth is surrounded with a sucker also, and in 

these, besides swimming, locomotion is effected by extending the body, 
fastening the anterior extremity, and then drawing up the posterior one. 
The eye-like points vary in number from two to ten. The species feed 
upon blood or the juices of animal matter. Some have teeth to puncture 
the integument, but others, not being thus armed, attack only the softer kinds 
of food, as worms, larvee, or mollusca; and some swallow worms entire. 

* Some authors use the final syllable a, and some ata, in words like these, and as either form 

is correct, the shortest one may be deemed the best. 
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A species of leech finds its way under the eyelids, and into the nasal 
passages of Ardea virescens, in Martinique. In Algeria, Hamopis vorax is 
abundant, and attacks man and animals upon land; and it is found 
sticking to the inside of the mouth and throat of slaughtered cattle in that 
country. According to Baron Larrey, the French soldiers were much 
plagued by a small species which attached itself to the entrance of the 
throat. The same species was found in the nasal passages of the horse. 

As it is difficult for a leech to affix itself to an animal, except at rare 
intervals, it has been provided with peculiar digestive organs to enable it to 
undergo a long fast. The stomach is formed of a number of cells, each of 
which has a lateral sac upon each side. The entrance from the stomach 
to the intestine has a valve, and at the posterior extremity, of the intestine 
there is a sphincter to close it, so that the food may be admitted and 
retained in small portions as it is required, and it is a remarkable fact, that 
the blood thus kept in store (which may amount to nearly half an ounce) 
retains its natural properties for many months. Hence the difficulty of 
employing leeches in medicine when they have been gorged within some 
months. This difficulty is obviated in some degree, by forcing them to 
disgorge a part of the blood. by pressure, and a mode has been discovered 
by piercing them with a lancet one third the length from the head, and 
placing them in tepid water, when the contents of the stomach will escape, 
especially if assisted by pressure. The wound heals in a few days, and the 
leech may be applied again in fifteen or eighteen days. 

These animals are monoicous and oviparous, the eggs being deposited in 
a kind of cocoon, resembling in size and form that of the silkworm, its 
material resembling fine sponge. A Swedish species deposits its eggs in 
the earth at some distance from the water. 
Among the genera are Hirudo (Z. officinalis, pl. TT, fig. 26), Malaco- 

bdella (M. grossa, fig. 22), referred to in page 43; Clepsina (fig. 24), 
Hemopis (H. vorax, jig. 25). Two species of leech are almost exclusively 
used in medicine: Hvrudo officunalis, the green or Hungarian leech, the 
belly of which is without spots; and A. medicinalis, the German or brown 
leech, with a spotted belly. 

The mouth of those leeches which are capable of biting, is tri-radiated, 
each ray having a tooth which resembles a segment of a minute circular 
saw, the margin of which is armed with a double row of microscopic 
denticulations. The suction, whilst it draws the skin within the reach of 

the teeth, renders it tense, so that they act like lancets, and the apparatus 
answers the double purpose of a small scarificator and cupping-glass. An 
examination of the wound made by a leech will show the tri-radiated 
arrangement of the teeth. Artificial leeches are sometimes made use of, 
the quality of which must greatly depend upon the accuracy with which 
the natural instrument is imitated. 

Three species of Hirudo, and one of Clepsina, have been described from 
the waters of the United States. 

It was at one time believed that changes in the weather might be 
foretold from the actions of leeches, but the value of these indications was 
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much overrated. They have been made to fast two or three years; they 
require five years to become large enough for use, and they may live twenty 
years. They seem not to multiply rapidly when they have not access to 
blood; and on this account, cows and horses are driven into the breeding 
ponds, and so frequently, that they become emaciated from the loss of 
blood. Three millions of leeches are used annually in Paris; and four 
dealers in London import upwards of seven millions annually. In 1819, 
five or six millions were used in Paris, at a cost of 120,000 francs; and in 
1827, thirty-three millions were required in France. To preserve them in 
health, they must have clay, sticks, &., to crawl amongst, to assist them in 
casting the skin, this part being often renewed ; and if the old surface is not 
removed, respiration is interfered with. 
ened who insists upon the identity of the Annelida and Entozoa, hale 

the Panily which includes Sipunculus (p. 42) next to the inulin 
fam. 2. Lumbricide. The genus Lumbricus (pl. T7, figs. 38, 44) 

contains the earth-worms, known by their habits of living in the earth, and 
coming to the surface in wet weather and at night. The body is reddish 
or bluish, cylindrical, composed of many rings, the head indistinct, the 
mouth without teeth, and having neither eyes nor tentacles. The segments 
are provided beneath with minute bristles, and above with one or two 

pores. At certain periods, in some of the species, the part of the body con- 
taining the reproductive organs has a broad collar named the clitellum. 

These worms are monoicous, they feed upon the organic matter contained 
In the soil, generally ejecting the indigestible portion at the surface of, 
the ground. Some species live in the soft mud at the bottom of streams, 
and the ordinary species may be kept in vessels of mud and water. The 
largest European species is a foot and a half long, but there are several 
exotic species several feet in length. 

Earth-worms are very useful to the soil, as their perforations open it and 
allow the air and moisture to penetrate. They also assist in ameliorating 
it, and in increasing its depth; and where they are abundant, it is probable 
that every inch of soil has passed through their digestive system. In old 
unploughed pastures the soil formed by their castings is known to have 
amounted to an inch in depth in five years. 

Nais (pl. T7, figs. 9, 10), which belongs to this family, has the segments 
with lateral spines or fascicles. The old genus thus named by Miller, has 
been subdivided by more recent writers. They inhabit the fresh waters. 

Tubifex is a genus of microscopic worms found in fresh water, where 
they form a tube in the mud, whence they project the greater part of the 
body, waving it about, but instantly withdrawing when disturbed. Several 
species of the United States have been described. 

Fam. 3. Echiuwri. These have been alluded to in page 42. The body 
is short, composed of but few indistinct articulations, cylindrical, sacciform, 
provided with pairs of retractile bristles upon some of the segments. 
Thalassema echiurus, of the European seas, is the best known species. 
Fam. 4. Maldanie. This is one of the families of the distinguished 

naturalist Savigny, who accompanied the French expedition to Egypt. In 
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the genus Clymene, the body is long and cylindrical, the extremities abrupt, 
the segments few and dissimilar, the head distinct, the thoracic portion long, 
and the abdomen short. The thoracic feet have two branches. It forms a 
tube with small shells and sand. 

Orver 2. Dorsrpranouta. Here the organs of motion, and especially 
those of respiration, are arranged in linear series, either from end to end, or 
at the middle portion of the body. The head and eyes are usually distinct, 
and there are antenne, jaws, and an extensible rostrum. The families are 
arranged by Audouin and Milne Edwards as follows: 1, Aphroditide; 2, 
Amphinomide ; 3, Hunicide ; 4, Nereide ; 5. Ariciide ; 6. Peripatide ; 
7, Chetopteride ; 8, Arenicolide. 

Fam. 1. Aphromitide. Body generally depressed, and shorter and 
wider than in the other annelida. Back with two rows of large membrana- 
ceous scales or elytra (except in the genus Palmyra), beneath which are 
the branchiee, which are not well developed. Two pairs of jaws are generally 
present, and the elytra and superior cirri are alternately present and absent 
upon the segments to a certain extent. Aphrodite has thirteen pairs of 
elytra, three antennz. The jaws are cartilaginous or rudimentary. Several 
species rival the humming birds in the brilliancy and play of their colors. 
A. aculeata (pl. T7, fig. 15), of the European seas, attains a length of six 
inches, and the dorsal scales are hidden by a hairy covering. 

Fam. 2. Amphinomide. Segments similar, branchiz ramose, tufted, or 
plumose, well developed, dorsal, or at the base of the feet; head distinct, 

mouth unarmed, no acicul, feet with one or two branches. - 
Fan. 3. Hunicide. The rostrum has from seven to nine corneous jaws ; 

branchize wanting or well developed, in the form of pectinated filaments : 
feet aciculate. Hunice has two eyes, seven strong jaws, four upon the left 
and three upon the right side; five large tentacles above the mouth, and two 
smaller ones at the nape; branchiz pectinated upon one side of the support- 
ing branch. The body is long and sub-cylindrical, the segments sometimes 
numbering four hundred. This genus contains the largest species of annel- 
ida known, &. gigantea of the Antilles, which is four feet or more in length. 

Fam. 4. Nereide. In this family the jaws are either absent, or amounting 
to two or four; the rostrum extends considerably beyond the head ; antennz 
mostly well developed. Vevezs is a genus of worms found upon the coast, 
moving about freely, or hidden in the cavities of rocks, or in dead shells ; and 
sometimes sunk in the mud. Like many other annelida, it is used by fisher- 
men as bait. Some are of a considerable size, and the colors are often agree- 
able. Phyllodoce (pl. 77, fig. 11) belongs to this family. The place of Spo 
Jilicornis ( fig. 14), which has two very long antennee, is not ascertained. 

Fam. 5. Aricidw. Wead and rostrum distinct; antenna, eyes, and 
branchize wanting, or rudimentary ; jaws and tentacular cirri absent ; each 
foot with a single cirrus. 
Fam 6. Peripatide. This family contains the single genus Peripatus 

of Guilding, who observed it in the West Indies, and described it as a 
molluse. The body is somewhat limaciform, both ends obtuse, the annula- 
tions not very distinct, each side margined with a row of short, thick, 
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conical and granular feet, decreasing in size from the middle of the body 
towards each end, and having short bristles at their extremity; no cirri, 
gills, nor similar appendages. The head is distinct, with two stout annulate 
antennze, and the mouth has a pair of corneous jaws. Peripatus juliformis 
of Guilding, from which the characters are taken, is three inches long, dark 
brown, annulated with yellow, the dorsal line black; and it has thirty feet 
on each side. Lacordaire found a specimen in Cayenne, sunk in the mud 
at the margin of a river, and Goudot found another species near Table 
Mountain in South Africa, under a stone in a shady place. The nervous 
system differs from that of the other annelida in being bilateral (somewhat 
as in Malacobdella) ; and on this account, Gervais is of opinion that it 
forms the type of a distinct group of worms, whilst Milne Edwards, 
who discovered this peculiarity, considers it as indicating a passage to 
Nemertes. See Kirby’s Bridgewater Treatise, p. 259, pl. 8, fig. 1, 2. 

fam. 7. Chetopteride. The genus Chetopterus was formed by Cuvier 
for a worm from the Antilles, eight or ten inches long, inhabiting a tube of 
a parchment-like consistence, whence its name Ch. pergamentacerus. 
There are neither rostrum, jaws, nor a proper head. There is a lip with 
two rudimentary antennee, followed by a disk with eight or nine pair of feet, 
succeeded on each side by a wing-like projection, bearing bristles. The 
branchize are medial, and in the form of lamine; posterior extremity with 
numerous lateral feet. } 

fam. 8. Arenicolide. In Arenicola the body is cylindrical, composed of 
a moderate number of segments subdivided by numerous wrinkles. The 
head is rudimentary, with a small terminal rostrum ; no jaws, eyes, antenne, 

nor cirri. The feet have two branches, and are armed with simple and 
armed bristles ; branchiz in bunches divided lke the branches of a tree, and 
arranged in pairs along the middle portion of the body, numbering from 
thirteen to twenty pair. They burrow in the sand about low water mark, 
and are extensively used by fishermen as a favorite bait for marine fish. 
A. piscatorum is eight or ten inches long. 

Orver 3. CrepHaLtopranouiA (or Zubzcola). These sedentary annelida 
live in calcareous, sandy, or membranaceous tubes; the soft appendages 
are generally confined to the anterior extremity; the head is indistinct, 
without eyes, rostrum, or jaws; the branchie are plumose, and situated at 
the anterior extremity (pl. 75, fig. 68). They comprise the two families 
Serpulide and Amphitritide. The former is distinguished from the latter 
by having the branchial plumes separated into two masses by a pedunculated 
operculum, or covered by a solid one when withdrawn within the shell. 

Fam.1. Serpulide. The genus Serpula (pl. 75, jig. 70) has the body 
tapering posteriorly, the mouth terminal, and surrounded with a crown of 
long, feathery, and often finely colored branchize, which give the animal the 
appearance of a zoophyte. These are used in taking the small living objects 
upon which they feed. The feet are lateral, the seven anterior pair attached 
to a membranous base. The part bearing these feet forms a kind of thorax 
distinguishable from the remaining part of the body. From the internal 
base of each of the two masses of branchize a filament arises, one of which 
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has its extremity enlarged into an operculum for closing the aperture. The 
tubes which these animals secrete are calcareous, and twisted in a very 
irregular manner. They are affixed to submarine bodies, either singly, or 
a great many in a single mass. The tubes are common in the tertiary and 
secondary formations. | 

Fam. 2. Amphitritide. In this family the indistinct head is composed 
of three segments, the thorax of not less than twelve, and the abdomen of a 
great many. The mouth has numerous prehensile tentacular filaments, 
and the tube is formed out of a mucous secretion to which extraneous 
objects, such as fragments of shells, are affixed. They live singly or 
aggregated. Amphitrite (pl. 77, fig. 18), Sabella (pl. 75, fig. 68), Zerebella 
(pl. 76, jig. 82). The genus Hermella resembles the Dorsibranchia in 
having the branchiz dorsal ; the cephalic appendages not being branchize 
but tentacles, according to Milne Edwards. 

Class 2. Cirrhopoda. 

The animals of this class are monoicous, inclosed in a hard shell or 
subgelatinous envelope, deprived of locomotive powers, and affixed to 
extraneous submarine bodies, some by a peduncle (pl. 76, figs. 51, 52), and 
others by their base (figs. 58, 54). The earlier authors placed these animals 
with the Mollusca, and the shells are often retained in conchological cabinets. 
Their articulated cirrhi and double nervous axis indicate their true nature ; 
and whilst they have been made a distinct class from the Crustacea, partly 
on account of the supposed absence of an articulate structure, Dr. St. Ange 
affirms that evident traces of such a structure exist. 

These animais undergo a metamorphosis, the young being bivalvular like 
bivalve mollusca, and capable of swimming about freely for some time before 
it affixes itself permanently. In this condition the limbs can be protruded 
from the front of the shell; the anterior pair being large, and provided with 
a sucker and hooks for attachment to submarine bodies. The six posterior 
pairs are used in swimming. The animal, at this period, bears considerable 
resemblance to the small branchiopoda. Mr. Thompson, of Cork, placed 
some of them in a vessel of sea water, and in a week’s time two of them 
had mantled and were affixed to the vessels as barnacles. A few days 
afterwards, another individual was observed to throw off its shell and affix 

itself. Both the orders of Cirrhopoda undergo these changes. 
The jaws are lateral, articulated, and toothed; the cirrhi are articulated, 

curved, and arranged along the abdomen, resembling somewhat the members 
along the lower surface of the tail in the Crustacea. The class contains the 
two orders Campylosomata and Acomptosomata, both of which are widely 
distributed by floating wood, ships, sea-weed, mollusca, whales, turtles, &e. 

Orper 1. Campyiosomata. This order contains the pedunculated 
flattened forms like Aftella (Oken, 1815; Pollicipes, Leach, 1817, pl. 76, 
fig. 51), and Lepas (Linn., 1748; Anatifa, Brug., 1792, pl. 76, fig. 52), in 
which the shell is generally composed of two large lateral triangular basal 
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pieces, followed by two smaller pieces with a fifth dorsal piece. Sometimes: 
there are accessory pieces at the base, and the whole are in some cases so 
much reduced in size as to be rudimentary like the shell in CAitonellus (p. 
81). Sowerby’s genus, Lethotrya, occupies holes in rocks; but it is not 
known whether it forms them, or takes possession of those previously made 
by boring mollusea. 

Orver 2. Acamprosomata. In this order the animal is short and conical, 
without a peduncle, the shell solid and conical, sometimes sub-cylindrical, 
with the base or attached portion open or closed, the aperture provided with 
a two-valved or four-valved operculum. Those of the order known to the 
ancients were named Lalanus (pl. 76, fig. 54), on account of their 
resemblance to an acorn, a name which is still retained. They were a 
favorite article of food with the ancients. The natives of Chili eat a very 
large species, Balanus psittacus, which is five and a half inches high by 
three and a half in diameter; it has much the taste of a crab. The young 
of this species are attached to the adults, and in turn support their desendants, 
so that they occur in large masses of fifty or a hundred individuals. 

Some genera, as Pyrgoma, are buried in coral; Acasta inhabits sponges ; 
Chelonobia is attached to turtles; and Zubecenella and Coronula (pl. 76, 
fig. 58) are imbedded in the skin of whales. 

Class 3. Crustacea. 

In this class the sexes are separate; the body and limbs are distinctly 
articulated; the breathing is by means of gills, or more rarely (in some of 
the lower forms) by the external surface. The larger forms, as the lobsters 
and crabs, and the great majority of the smaller ones, inhabit the sea, where 
they take the place of the insects which are so abundant on land. Some 
species inhabit the fresh waters, and a few the land. The larger species 
are many times the bulk of the largest insects, from which they decrease to 
forms of microscopic size. In some of them the characters of the class are 
so obscure that they have been placed with the parasitic worms. Named 
from the hard integument, this affords a prominent characteristic, being a 
calcareous exterior skeleton of considerable thickness and strength in the 
larger species; becoming more delicate, and often transparent in the 
smaller ones, to disappear, or to escape observation in some of the obscure 
forms. This covering is periodically cast off and renewed, like the integu- 
ments of certain reptiles, and the larvee of insects. 

In comparing various members of this class (pl. 78), the number of 
segments, and the consequent ability to bend the body, will be found to be 
very variable, so that whilst the body of some (figs. 1-9) is a solid box 
incapable of flexure, that of others is composed of a number of loosely 

connected segments moving freely, and chiefly downwards from the 
horizontal position. This allows some of the members of the class to roll 
themselves into a ball by approximating the head and tail. 

The normal number of the segments in the body of the Crustacea is 
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twenty-one, of which seven belong to the head, trunk, and tail, respectively, 
and when a smaller number appears, it is generally to be attributed to the 
fusion of several into one. In fig. 22, pl. 78, the head is observed to be 
distinct, whilst in jg. 1 it forms a single piece with the trunk, the tail being 
articulated and turned beneath, although partly visible in figs. 3 and 8. In 
Limulus ( fig. 34), the segments of the tail are fused into a single shelly 
plate, as well as those of the head and trunk or cephalo-thorax, the shield or 

plate of which is called the carapace. 
The moulting of the larger crustacea takes place about once a year, but 

Mr. Lyell mentions a species of Cancer covered with oysters six years old, 
so that the shell could not have been renewed during this period. Young 
and growing animals moult frequently, as in Daphnia, which may change 
every two days. Previous to moulting, a crustacean becomes sickly and 
refuses food, the carapace becomes loosened, and the corium beneath 
secretes a new, soft, and membranous shell, which finally becomes calcareous. 
When the old shell has become loosened, the animal, after various exertions, 
extricates itself from it in about half an hour, withdrawing the antenne, 
feet, and even the gills, from an external film. The shell of the limbs splits 

to allow the large extremity to pass, and it sometimes happens that a limb 
is left in the old shell. Some of this class have the power of throwing off a 
limb. 

The Crustacea feed mostly upon animal food, which is taken sometimes 
solid and sometimes in a liquid state, and the oral organs are modified 
accordingly. Some small species are very destructive to the timber of ships 
and docks. ‘ 

In forms like the lobster, swimming is effected by striking downwards 
and inwards with the tail, which forces the body in a backward direction. 
In the branchiopoda the feet are used in swimming, not being adapted to 
walking; and in the entomostraca (figs. 27, 29), the body is impelled 
through the water by the feet, in a succession of jerks. 

The walking feet of the Crustacea generally amount to ten or fourteen. 
In some (fig. 1, &c.), the anterior pair are robust, the extremity provided 
with a movable thumb forming pincers. Sometimes the end of a foot 
ean bend, so as to form a hook; and in other cases the last joint closes upon 
an extension or enlargement of the preceding joint, forming an organ of 
prehension. 

There are two mandibles, four lower jaws, succeeded by six auxiliary or 
foot-jaws, followed by the feet; and when there are fourteen feet, the four 
anterior ones are transformed trom the four posterior foot-jaws. 

Most of the Crustacea see well, and the eyes are either sessile or placed 
upon pedicles. Some of the parasitic species are without eyes in their 
perfect and affixed state, although provided with them when young, and 
capable of swimming about. As in the insects, both compound eyes and 
stemmata are found in this class, but the former are the most common. In 

a few cases both are found together. 
There are sufficient reasons to believe that the sense of smelling is present 

in the Crustacea, although its special organ has not been discovered. 
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There are four antenns, of which the second pair is supposed to be ~ 
connected with the sense of hearing, because there is near the base a cavity 
filled with a liquid, and receiving a special nerve. It has an exterior orifice 
closed with a membrane, which may be compared to a tympanum. 

The Crustacea are oviparous; and when the young leave the egg, some 
resemble the adult of the species to which they belong, although most of 
them undergo a metamorphosis. Mr. J. V. Thompson, of Cork, discovered 
an individual of Bosc’s supposed genus Zoea, to be only the young of the 
common crab; and Jurine had observed the change which the small fresh 
water species undergo. The young of Lernea and the allied genera are 
much like those of Cyclops. 

There are two sections of the Crustacea: Entomostraca, in which the — 
number of legs varies ; and J/alacostraca, in which there are ten or fourteen 
legs. 

Entomostraca. 

Orver 1. Roratoria (or otifera). This order has already been alluded 
to (pp. 9 and 25) in treating of the Infusoria. It is divided into such as are 
naked and such as have a shield, and each of these series has three sections 
according to the arrangement of the vibrille. According to Ehrenberg, 
this order contains fifty-five genera, divided into eight families ; but Dujardin 
reduces the families to five, and the genera to twenty-four. The genus 
fotifera (pl. 75, fig. 16) includes species less than half a millimetre long, 
which live in water, or among damp moss. The mouth and tail are capable 
of holding, so that the animal can move by attaching each end alternately, 
as in the leeches. They have also the power of swimming through the 
water by means of the vibrille. When at rest they affix themselves by the 
tail and bring their food within reach in the currents caused by the vibrille. 
Burmeister, in his work on the Organization of Trilobites, 1843, places the 
Lotatoria as the lowest of the Crustacea, and next to them the Currhopoda, 
under the belief that the latter do not form a distinct class; and in 1842, 
J. E. Gray placed the Cirrhopoda here. These animals, and the Rotatoria, 
are monoicous. . 

Orper 2. Cormostomata. Sexes separate, mouth with a suctorial beak, 
carapace generally in a single piece, feet adapted for holding, walking, or 
swimming. Parasitic upon fishes, and undergoing metamorphosis. The 
order, as given here, includes two of Milne Edwards’s orders, which contain 
five families conjointly. It includes Baird’s legion Pccilopoda, which is 
divided into two orders, five tribes, and eleven families, as given in his 
Natural History of British Entomostraca, 1850. This order has been 
named Siphonostoma, but as this designation has been otherwise employed, 
that of Professor J. D. Dana is adopted. This author gives it as a sub- 
order containing four tribes. (Proceed. Am. Acad. of Arts and Sci. vol. i. 
p: 53.) 

The Lernarde (pl. 76, jigs. 80, 81) are without eyes; the head is small 
and the thorax large, the separation being sometimes obscure, and the 
thoracic organs are rudimentary. The single pair of antenne is sometimes 
absent, and the number of foot-jaws is two or four. The body is curiously 
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shaped, and irregular in the various genera, in some presenting the appear: 
ance of a mal-formed worm, and indeed, some authors have placed them 
among the worms, and others among the zoophytes. Dr. George Johnston 
remarks, that “ of all the curious creatures which the naturalist meets with 
in his researches, there are none more paradoxical than the Lernzeze; none 
which are more at variance with our notions of animal conformation, and 
which exhibit less of that decent proportion between a body and its members 
which constitutes what we choose to call symmetry or beauty. Of its 
paradoxicalness, no better proof can be given, than the difficulty which the 
most experienced systematists have found in determining the proper place 
and rank of the family among organized beings.” Kroyer, as quoted by Baird, 
says that “the exterior of these animals is often so highly fantastical, 
that we are disposed to admire the freaks of nature in bringing forth 
such forms. But it is evident, that when continued observations and 
investigations have put us in possession of the condition of these forms, 
we shal] see here, as everywhere else, that singularity resolves itself into 
regularity.” 

Suriray threw a light upon the affinities of these animals by discovering 
that the appendages at the extremity of the body (Lernea, pl. 78, fig. 30, 
inverted) are egg pouches, as in the admitted Crustacea like Cyclops (pl. 
78, fig. 27). Audouin and Milne Edwards announced the opinion in 1826, 
that these animals are Crustacea which become monstrous after they have 
become permanently affixed as parasites. The organization was first satis- 
factorily ascertained by Nordman; and the knowledge respecting them, 
although far from complete, has now arrived at such a point, that their 
station among the Crustacea may be considered to be well ascertained. 
These results are due chiefly to the labors of Burmeister, Rathke, Kroyer, 
and Kollar. 

Aristotle and Pliny mention several fish which are infested by these 
parasites, and Conrad Gesner gave an extended history and figure of a 
species in 1558, Rondeletius having figured it four years previously. These 
authors state that it infests the tunny and swordfish, in the flesh of which 
the anterior extremity is buried, and so firmly fixed that it is difficult to 
remove without breaking it. Some are found sticking in a similar manner 
in the eyes of fish, and others to their gills, mouth, or under their fins, 
where they are less firmly attached. 

For a long time the female alone of these animals was known, and it was 
a subject of wonder how they became transferred from one fish to another, 
being perfectly stationary and incapable of locomotion; and when carefully 

removed from their position, but few of them show any signs of life, 

although some move the head and jaws for a short time. The mode of 
reproduction was also an obscure point in their history. The ovarian sacs, 
of course, indicated the female sex, unless all the individuals were supposed 
to be monoicous. But some individuals were at length found without sacs, 
and these were naturally taken for males, until Kroyer discovered them to 

be females after the eggs had been cast and the sacs had disappeared. 
Nordman at length found adhering to some of the females, certain small 
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living bodies unlike the females, but somewhat like the young, and these he 
considered males, a view in which Kroyer concurs. These males are 
much smaller than the females, and those of different species resemble each 
other, even when the females are quite dissimilar. 
When the young leave the egg, they bear a remarkable resemblance to 

those of Cyclops, Apus, and other undoubted Crustacea. They have a 
large eye, a pair of antenne, two pair of large swimming feet, by means of 
which they swim through the water until they find a proper station to which 
they can attach themselves, as already described in the Cirrhopoda, and 
other groups of the lower animals. As in the higher forms, they moult 
frequently during their growth. After affixing themselves, the feet disappear, 
or are transformed into foot-jaws or other organs adapted to their new mode — 
of life. The eye being now useless, disappears also. In some, two long 
arms appear (see the inverted jigs. 30, 31), which are united at the apex, 
where they form a sucking cup, with its concavity armed with teeth, 
forming an organ which is immersed into the flesh of fishes, and is used in 
maintaining the place of the animal. This metamorphosis, by which an 
animal is apparently less perfect in the adult state that when a larva, is 
styled retrogressive by Burmeister. 

In the annexed figure, a represents the young, 
and 6 the adult female of Lerneocera, a genus 
named from the horn-like projections upon the 
head. The body is slender, the feet are entirely 
absent in the adult, and the thorax includes most 
of the body, the abdomen being very small. ZL. 
cyprinacea (6) is about eight lines long, and 
was discovered by Linneus, in 1746. Figure 
ce represents the male, and d the female of 
Anchorella uncinata. The former is globular, 
and affixes itself by means of two pairs of hooks. The rudimentary 
abdomen of the latter is at the base of the egg sacs. It is one fourth of a 
iine long, whilst the female is six or eight lines. The long projection in 
the figure of the latter represents the arms. This species is found upon 
the fins and gill covers of the cod and haddock. 

_ Achtheres percarum (pl. 78, fig. 31), the female of which is two lines 
long, affixes itself to the tongue, inside of the mouth and eyes of Perca 
Jlwiatilis. The alimentary canal is straight, without any division between 
stomach and intestine, and the nervous system is said to consist of a longi- 
tudinal cord on each side of it. 

The Caligide are distinguished from the Lernwide by the better 
developed organs of motion. The foot-jaws are well developed, and the 
thorax has several distinct rings and pairs of feet. Like the preceding 
family, this one is divided into several sub-families. Caligus (pl. 74, jig. 
34) has avery large depressed circular head, with large frontal plates having 
a sucking disk laterally beneath. There are eight feet, and the antenne are 
small and bi-articulate. They inhabit the sea, and affix themselves, with 
the aid of their foot-jaws, to the body or branchial cavities of fish. They 
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readily move from one part of the fish to another, going either backwards 
or forwards ; or leaving the fish, they swim freely through the water. In 
dissecting them, Pickering and Dana found no blood in the stomach at any 
time, whence they conclude that the food is the mucus upon the surface of 
the fish. The cylindrical egg tubes of the female are in some species 
several times the length of the body in this family, the eyes forming a single 
row. The integument is renewed periodically. The following genera 
belong to different sub-families. 

Ergasilus (pl. 78, fig. 29), which is parasitic in the gills of fishes, bears 
a considerable resemblance to Cyclops (fig. 27). They are of a minute 
size, and when they leave the egg, they have three pairs of swimming feet. 
The male has not yet been detected. 

Phyllophora (P. cornuta, pl. 78, fig. 28) is remarkable for certain dorsal 
scale-like appendages somewhat analogous to those of the Annelides, as 
Aphrodite. The single species known is found at Tongatabu. 

Orver 3. Brancutopopa. This order includes a considerable number of 
marine and freshwater species, generally of small size, the head distinct, the 
eyes generally close to the median line, and often in contact, and apparently 
single, giving rise to the names Cyclops and Monoculus. They swim freely 
through the water, either with a uniform motion or by a series of jerks, the 
organs of motion being the feet, tail, and more rarely the antenne. ‘They 
have a pair of mandibles, one pair of foot-jaws, and an upper and lower lip. 
Some authors, who consider this group to be of a higher value than an 
order, divide it into orders and other sub-divisions. The families here 
given (except the Cypridide) admit of a further division into sub-families, 
groups which are sometimes considered to be families. 

Fam. 1. Cyclopide. Cyclops (pl. 74, fig. 38) is a freshwater genus in 
which the body is pyriform, and tapering posteriorly ; the head not distinctly 
separated from the thorax, and having the eye near the anterior extremity. 
The superior or larger pair of antenne are used to assist in locomotion, and 
they vary in the two sexes, being usually shorter in the male, besides differing 
in other characters. Some of the marine species are phosphorescent. The 
freshwater species inhabit stagnant water and springs, where they may be 
seen with the naked eye jerking themselves through the water, if looked for 
attentively. The females may be distinguished by the large pair of egg 
sacs (pl. 78, fig. 27) when these are present. The young undergoes a 
metamorphosis, which lasts about twenty days. Jurine, who has published 
an elaborate work upon these microscopic creatures, cut off about two 
thirds of the antenne of a female Cyclops, but observed no change in the 
mutilated organ until the animal moulted, when both antenne appeared 
alike perfect. Inhabiting ponds which often disappear by desiccation, these 
animals and those of the neighboring families reappear with the first rain, 
having doubtless remained in the mud or damp earth. When removed 
from water and dried fifteen or twenty minutes, but few survive, and none 
when the interval of dryness reaches twenty-five minutes. They will 
recover their activity after having been thoroughly frozen. They are 

carnivorous, and when other food is not at hand, they devour their own 
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young. These animals are extremely prolific,.and furnish food to the — 
aquatic larve of insects. Cyclops setosa, Hald., Jour. Acad. Nat. Sci. viii. 
331, is the American analogue of the European C. quadricornis. 

Fam. 2. Cypridide (Ostracoda of Latreille). In this family the animal 
is inclosed in a bivalve shell with a dorsal hinge, and capable of being closed 
when the antennee and feet are withdrawn. There are four antenne, those 
of the second pair being large, elbowed, and adapted to assist in swimming. 
Most of the species are minute, inhabiting fresh or salt water. The species 
of the genus Cypris are abundant during the summer in puddles of stagnant 
water, where they may be seen swimming about or walking upon objects 
at the bottom. The eye is of a dark color, and the shell sufficiently trans- _ 
lucent to allow it to be seen at the upper and anterior part. The eggs are 
attached to extraneous bodies, and the young are not subject to metamor- 
phosis. Their food is stated to be dead animal matter, and conferve. 
Many of the species are beautifully marked with variations of color. The 
following American species are indicated in the Proceed. Acad. Nat. Sci. 
vol. i. pp. 53 and 184: Cypris agilis, C. simplex, and C. scabra, Hald. 

fam. 3. Daphniide (or Cladocera). Here a bivalve shell incloses the 
body, with the exception of the head, which is distinctly exposed, and bears 
a large compound eye capable of some motion. The inferior antenne are 
very large, and generally two-branched. There are four, five, or six pairs 
of feet, which afford characters for the sub-families; or families, if the 
Cladocera are considered to constitute an order. Daphnia is abundant in 
the stagnant pools where Cypris and Cyclops are found, and their locomotion 
resembles that of the latter. The young are retained between the body and 
shell posteriorly above, where they may be seen through the latter. 
The Daphniz are so abundant as sometimes to discolor the water, the red 
species giving it somewhat the appearance of blood. Dr. W. Baird, in his 
Natural History of the British Entomostraca, 1850, p. 78, says he has 
“frequently seen large patches of water in different ponds assume a ruddy 
hue, like the red rust of iron, or as if blood had been mixed with it, and 

ascertained the cause to be an immense number of D. pulex. The myriads 
necessary to produce this effect are really astonishing, and it is extremely 
interesting to watch their motions. On a sunshiny day, in a large pond, a 
streak of red, a foot broad, and ten or twelve yards in length, will suddenly 
appear in a particular spot, and this belt may be seen rapidly changing its 
position, and in a very short time wheel completely round the pond. 
Should the mass come near enough the edge to allow the shadow of the 
observer to fall upon them, or should a dark cloud suddenly obscure the 
sun, the whole body immediately disappear, rising to the surface again when 
they have reached beyond the shadow, or as soon as the cloud has passed over.” 

At certain periods Daphnie may be found with a black saddle-shaped 
appendage (named the ephippiwm) upon the back of the shell, which Strauss 
discovered to be a receptacle for two eggs from which to reproduce the 
species in the spring. At the fifth moult, the ephippium is cast off and 
floats about at random, protecting its contents until the succeeding spring. 

Daphnia abrupta and D. fenestrata, Wald., Proceed. Acad. 1. 184, 196, are 
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American species. The name of the latter is changed from reteculata, as 
this has been already applied to a European species. 

Fam. 4. Apodide. This family includes Latreille’s fifth order, Phylio- 

poda, in which the body is either naked, inclosed in a bivalve shell, or with 
the head and thorax covered with a carapace. The body is divided into a 
great number of segments, most of which have foliaceous feet adapted for 
breathing, the number of which varies from eleven to sixty pair. Antenne 
two or four in number, and not adapted for swimming; eyes two or 
three. . 
Apus (pl. 78, jig. 25) has a large carapace covering nearly the entire 

body ; one pair of short antenne, and sixty pair of branchial feet. Scheeffer 
enumerated the number of pieces which enter into the composition of the 
body, and found them to amount to 1,802,604. He found that each of the 
caudal filaments in Apas cancriformis contains 480 articulations. It 
inhabits fresh water ponds, and swims equally well with the back above or 
below. It reappears in desiccated ponds in two days after a rain; and it 
has been found in ponds that have been without water for several years, 
whence it may be inferred that the eggs retain their vitality for a long time. 
They feed upon the microscopic Entomostraca, and are in turn devoured 
by frogs. 

The metamorphosis of Apus is much like that of Cyclops, Lernea, &c. 
When the young leave the egg, the body is narrowed posteriorly, the tail is 
wanting, the antennz are large, and the first and only pair of feet are 
robust, and longer than the body, thus presenting opposite characteristics 
from the adult. The length of the common European species, A. cancré- 
Sormis, is two and a half, and the breadth one and a half inches. There 
are but few species known. One has been described from the West Indies, 
one from the eastern side of the Rocky Mountains, and another from the 
Sandwich Islands. 

Branchipus pisciformis (pl. 78, fig. 26) was described under this name, 
according to W. Baird, by Scheeffer, in 1752, and was subsequently named 
Chirocephalus diaphanus, by Prévost. It has two pedunculated eyes, four 
antennee, eleven pairs of branchial feet, and there is no shield. In the male, 
the larger pair of antenne are prehensile, resembling mandibles, their base 
is large and fleshy, and the outer joint curved and cylindrical. From the 
base of these antenne arises a pair of large flexible proboscidiform organs 
with their appendages, all of which are usually rolled up beneath the head. 
In the female the large antenne have a singular structure, being short, 
compressed, bent downwards, pointed at the end, and unprovided with 
appendages. The species figured is more than an inch long, and is found in 
pools swimming upon its back. As in nearly all the Entomostraca, the 
branchial feet are kept moving continually. These animals swim with the 
aid of the tail, darting through the water like small fishes. They feed upon 
dead animal and vegetable matter. The female has an external branchial 
sac, and the young undergo a metamorphosis. 

Limnadia is inclosed in a bivalve shell somewhat as in Cypris, but the 
animal is larger, being nearly half an inch long. The American species, 
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L. corvacea, Hald., 1842, was found in a puddle a few inches deep, which 
was subject to desiccation; and although a number of living individuals 
were transported to a little pond not liable to be dried up, the species has 
not been seen since, in these or other localities. 

Orver 4. Tritosrres. These animals are known only from their fossil 
remains, which are limited to the crustaceous covering. In most cases the 
body is divided into three lobes by two longitudinal impressions, and into 
transverse segments. The shield of the head is composed of a single piece, 
followed by the thoracic ségments, and these by the shield of the posterior 
extremity or abdomen, which varies much in size, and is either plane or 
marked with transverse impressions like those which separate the thoracic 
segments. The cephalic shield or buckler is large, more or less semicireular 
in front, truncated or concave behind, and generally divided into three 
longitudinal lobes corresponding to those of the trunk. When they are 
present the eyes are situated upon the inner portion of the exterior lobes. 
They are in the form of a more or less elevated tubercle, which is sometimes 
semilunar or reniform. In some the surface is smooth, whilst in others it is 
composed of numerous facets forming a compound eye. In the opinion of 
Burmeister, the eyes of all the Trilobites are compound, and covered with 
a smooth cornea; and when this has disappeared, the faceted portion is 
exposed to view. To effect this, the cornea must have been thinner and 
more destructible in the genera in which faceted eyes appear. | 

_ The thorax is composed of a variable number of distinct segments, which 
are arched over the back into the longitudinal grooves, whence the lateral 
flattened portions, or pleurge, project and form the external margin, where 
they are bent beneath and doubled upon themselves. The thoracic segments 
are generally composed of a wide and narrow portion, the latter being 
anterior and covered by the posterior margin of the preceding segment, 
unless the body is bent, when this portion appears. The number of 
segments in the thorax varies from six (in one case but two) or eight to 
twenty. 

Feet have never been found with the Trilobites, so that it is probable that 
they did not exist as solid members, but resembled the corresponding parts 
in the Branchiopoda. 

The remains of these animals are found abundantly in the paleeozoic and 
carboniferous formations of various parts of the world. 

Burmeister, who has written an elaborate and satisfactory work on the 
organization of the Trilobites, assigns reasons for believing them to be 
allied to the branchiopoda, with similar habits, swimming by means of their 
soft gill feet; just beneath the surface of the water, with the back below, 
having the power of creeping upon the bottom, feeding upon small marine 
animals, and rolling themselves into a ball (those able to doso) as a defence. 
They probably lived gregariously in the shallow waters of bays and coasts, 
with but few species in a single locality. 

Milne Edwards places the Trilobites between the Branchiopoda and the 
Isopoda, to the latter of which they have only a distant external resemblance, 
and the absence of articulate feet indicates a wide difference. 
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Orper 5. Xienosura. This order is here restricted to the single genus 
Limulus (pl. 78, Jig. 34), which Burmeister makes a tribe, under the name 

of Pecilopoda, a name which has a very different value assigned to it by 

other authors. On this account we prefer the name given by Gronovius. 

The terms Epizoa and Parisita are also used in such a manner as to cause | 
confusion, being applied both to the Lernwzde and to the Anoplura or lice. 
Limulus is remarkable for the long, hard, and sharp caudal spine, with 
which spears are pointed in some countries. They are called king-crab on 
the coast of the United States, where they are collected as food for hogs, 
although these animals will not attack them until accustomed to such an 
unusual kind of food. The body is covered by a large anterior carapace, 
and a smaller posterior one, the gill feet are attached to the abdomen, and 
six pairs of strong articulated ambulatory feet to the thorax. The latter are 
present in the fossil species which have been discovered. The caudal stylet 
is wanting in the embryonic young, which differs from the adult in some 
other particulars. The species live upon animal food. 

Malacostraca. 

Orver 6. Isopopa. In this order the body is depressed and oval, and 
there are seven pairs of feet attached to the seven movable segments of 
nearly equal size which form the thorax ( pl. 78, jigs. 20-22). The young 
resemble the adult, but they have only six pairs of walking feet. Some 
of the species are parasitic upon fishes or Crustacea, and these have the 
organs of motion and the eyes rudimentary. Most of the species are marine, 
although some inhabit the fresh waters, and others the land, the last requiring 
damp localities to preserve their gills from desiccation. The four antenne 
are of a medium size, and directed in front, the first pair being in some 
cases rudimentary. The organs of manducation are well developed, the 
thorax occupies a great part of the body, the feet are armed with a single 
nail, and in some cases they are prehensile. The females have a corneous 
horizontal plate at the base of the feet, which forms a receptacle in which 
the eggs are hatched. The abdomen is in the form of a terminal plate 
above, and beneath it supports six pairs of organs, five of which are 
respiratory false feet, and the sixth takes various forms, according to the 
family. 

Milne Edwards divides the order into three sections, according to their 
walking, swimming, and sedentary habits. The first includes the Jdotecda, 
Asellide, and Oniscide ; the second the Sphwromide and Cymothoide, 
under a different mode of division from that of Latreille ; and the third the 
Epicarides or Bopyride, under two families. 

The walking /sopoda have the terminal false feet in the shape of 
operculums, or of projecting candal stylets, which are never flattened into 
swimming organs; the first pair of antenne are generally short or rudimentary. 

In the swimming /sopoda there is a large caudal fin provided with lateral 
expansions formed by the modified fourth pair of false feet. All the antennz 
have the same form, and the second pair are well developed. 

The sedentary Zsopoda are parasitic, and whilst the males present the 
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general characters of the order, and have seven thoracic and “five or six 
abdominal segments which are quite distinct, the females are misshapen, 
with the segments of the body indistinct. The thorax is narrow in the 

_ male and wide in the female, and the eyes are present in the former and 
absent in the latter. The antenne are more or Jess rudimentary, and the 
feet very short, submarginal, and formed for holding, but not adapted for 
walking and swimming. The male is much smaller than the female. 

Latreille divides the J/sopoda into six families, corresponding to the 
following names: 1, Bopyridw; 2, Cymothoide ; 3, Sphweronide ; 4, 
Idoteide ; 5, Asellide ; 6, Oniscide. : 

fam.1. Bopyride. Bopyrus crangorum is found affixed to the gills, and 
beneath the shell of several large Crustacea, as Palemon and Hippolyte. 
The male is only one fifth or one sixth the size of the female, and is found 
under the abdomen of the latter. When the young leave the egg, they are 
much like those of Cyclops. 

Fam. 2. Cymothoide. Most of these are parasitic upon marine fish, to 
which they affix themselves with the aid of their strongly hooked feet. The 
body is lengthened oval, narrowing towards each end, the head is small, and 
the feet are large and operculiform. The young leave the egg with only 
six pairs of feet, and at this period the abdomen is adapted for swimming. 
Some are sedentary, and others possess the power of walking. The sub- 
families are the Serolinw, Cirolanine, and Nerociline. 

Fam. 3. Spheronide. The genus Spheroma (pl. 78, jig. 21) has the 
thoracic segments nearly alike in form and size, the feet slender, and the 
false feet (except the last pair) received into a cavity beneath the abdomen. 
The species live among submarine plants, and they can roll themselves into 
a ball. Cymadocea (pl. 78, fig. 20) is allied to Spheroma, but it is less 
flexible, and therefore not able to roll itself into a ball. It contains the two 
sub-families, Sphwromine and Ancinine. 

Fam. 4. Idoteide. In this family the four antennz are placed in the 
same line, and the first pair are very small. The body is slender, not much 
thicker in the middle, and truncated or concave posteriorly. The respiratory 

false feet are concealed in an opercular cavity beneath the abdomen. Sub- 
families, Arcturinw and [doteine. 

Fam.5. Asellide. Body elongated and flattened above; the two pairs of 
antennee are setaceous, and arranged in two lines, the first pair small. The 
abdomen is composed of one large scutiform segment without lateral 
swimmerets, and with two terminal stylets. Some of the species are marine, 
and others fluviatile. A species of Asel/ws is common in the fresh waters 
of Europe, and A. communis, Say, Jour. Acad. Nat. Sci. i. 427, is 
abundant in similar localities in the United States; and as it differs from 
the European representative of the genus in having the sides rectilinear, entire, 
and gradually diverging posteriorly, and the posterior segment being the 
widest as well as the largest, and transversely quadrate; we propose to give 
it the generic name of Abacura, from a8a% a table, and ovge the tal. The 
antennee and caudal appendages are as in Asellus. It is half an inch or 
less in length, and may be found walking upon the bottom of springs. 
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Fam. 6. Oniscide. These animals are either marine or terrestrial, the 

first pair of antenne are rudimentary, the second only being fully developed 
and conspicuous. The feet are slender, and formed for walking. The 
terrestrial genera (Porcellio, pl. 78, jig. 22) inhabit humid places, as cellars, 
crevices in walls, beneath stones or loose bark, and similar localities, feeding 
upon decaying vegetable matter. The female carries the eggs in a sac 
beneath the body. When the young first make their appearance, they have 
a segment of the body and a pair of feet fewer than the adult; and the head 
and antenne are proportionally larger. The young are retained for a short 
time between the respiratory lamin. Onzscus affinis, Say, is a common 
American species. 

The singular marine genera, Pycnogonwm and Vymphon (pl. 78, figs. 32, 
33), with but four pairs of legs, were formerly placed in this, or the preceding 
or succeeding order, by various authors, but they are by many believed to 
belong to the Arachnida. 

Orpver 7. Lamopreopa. The animals of this order are small, and present 
an unusual aspect. The head is small, the thorax has six segments, and the 
posterior extremity ends in a little tubercle corresponding to the abdomen. 
There are four antenne ; the-mouth has a pair of toothed mandibles, two 
pairs of lamellar maxille, and one pair of foot-jaws. There are five or 
seven pairs of feet, and in the former case the missing ones are generally 
those of the third and fourth pairs, which are represented by lamellar scales. 
The feet are prehensile, and the first and second pairs have a kind of hand 
capable of holding; the former are affixed to the head, and the latter to the 
thorax. Branchial vesicles are attached to the second or third thoracic 
segments, and sometimes to the first. The order contains two families. 

Fam. 1. Caprellide. Caprella (pl. 78, jig. 23) is a small and very 
slender animal with thin feet, a thick head narrowing posteriorly, and the 
first pair of antenne larger than the second. The species live among 
marine plants, along which they walk in the manner of a leech. In 
swimming, they bend the posterior extremity and straighten it suddenly. 

Fam. 2. Cyanide. Cyamus (pl. 78, fig. 24) is a genus found in colonies 
parasitic upon whales. 

Orver 8. Ampuipopa. This order takes its name from having two kinds 
of feet, cheliform and simple, and because the feet vary in the position of 
the former. The body is compressed, the back generally arched, the 
mandibles with a palpus, the eyes immovable, and the posterior extremity 
generally with styliform appendages, and turned beneath. The segment 
next the head supports the first pair of feet, which correspond to the second 
pair of foot-jaws. The antenne are slender and project in front. Most of 
these little animals swim with great vigor, by curving the tail beneath the 
body and jerking it back. There are fresh water as well as marine species, 
and they may be seen in most springs of fresh water. Some are found upon 

_ the beach under sea weed, or burrowing in the sand, and as they are too 
narrow to walk, they jerk themselves along whilst lying upon one side. 
There are two families, each of which contains several sub-families. 

Fam. 1. Gammaride. In most of these, the thorax is composed of 
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seven segments, the first pairs of feet are well developed, and used in 
prehension, and the five succeeding pairs are ambulatory. Orchestia (pl. 
78, jig. 18). aa: 

Fam. 2. Hypermide. Ancylomera (fig. 19). These are generally 
parasitic upon fishes and meduse. They swim well, but walk badly. — 

Orver 9. Stomatopopa. Branchiz abdominal and free, not affixed to 
the sides as in the Decapoda; abdominal appendages well developed. The 
shell is delicate and transparent, the thoracic carapace is large; and the 
body bears some resemblance to that of a lobster, being semi-cylindric, 
rounded above, and flat beneath, and the posterior extremity is obtuse and 
spinose. The large and conspicuous arm-like organs, which Yesemble the 
raptorial anterior feet of Mantis (pl. 80, fig. 90), present a remarkable 
character, and are doubtless used in taking their prey. The last articulation 
closes upon the previous one like the blade of a knife into the-handle, and it 
is well adapted for holding. These organs correspond to the second pair of 
foot-jaws in the lobster and crab, and to the first pair of thoracic feet in the 
Isopoda. The oval laminated organ in front of these is an appendage of 
the second or external pair of antennz. The last segment of the abdomen 
and the appendages of the sixth segment, form a caudal fin used in swimming, 
assisted by the three posterior pair of thoracic feet. Squzla (pl. 78, fig. 
15); Gonodactylus (fig. 16). Gonodactylus chiragra inhabits the Mediter- 
ranean, the coasts of the Seychelles, America, Trincomalee, and Tongatabu. 
The order contains the two families, Hrichthiide and Squillide. 

Orver 10. Diretopopa. This is usually included with the preceding, though 
Milne Edwards separates it as a distinct order, but without assigning to it 
a systematic name. That here chosen is in allusion to the appendages of 
the feet, which give them the appearance of being double. It is an order 
of small extent, of which Phyllosoma (pl. 78, fig. 17) is the type. The 
eyes are placed upon peduncles, the abdominal appendages are rudimentary, 
the branchize wanting, the body broad, thin, and scale-like, composed of a 
large cephalic shield, and a smaller thoracic one bearing the feet upon 
extensions of its margin. These animals are translucent, and so thin that 
it is difficult to perceive how there can be room for the internal organs 
between the upper and lower surface. In Phyllosoma the mandibles are 
large; the first and second pairs of mandibles, and first pair of foot-jaws, are 
small, and the second pair of foot-jaws are not raptorial. The feet are long 
and slender, and provided with palpiform appendages; and from the ease 
with which the feet are lost from the point where the appendage is attached, 
they are seldom seen perfect, so that the latter appears to be the true 
termination of the foot. The first pair of feet are small, and without a 
terminal nail, and generally without an appendage. The last pair are often 
rudimentary. The abdomen is sometimes confounded with the thorax, and 
at other times rudimentary. 

OrpER 11. Decaropa. The individuals of this order, as the name implies, 
have ten ambulatory feet; the branchiz are placed in lateral cavities 
beneath the sides of the large carapace; the head is immovable; the mouth 
has numerous organs between the mandibles and first pair of feet ; and the 
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eyes are pedunculated. This order contains the largest of the Crustacea, 
as the lobsters and crabs. 

Latreille divides this order into two families, named sub-orders by Westwood 

and tribes by Burmeister, who includes them with the Stomatopoda in his order 
Podophthalma, and gives each of these an equal rank with the Stomatopoda, 
Isopoda, and other orders. Milne Edwards divides the Decapoda into three 
sections, admitting the Brachyura and Macrura, but separating certain 
anomalous genera from both, but chiefly from the Macrura, to form the third 
section Anomura (also written Anomoura, and meaning, the tae anomalous). 

In the Anomura the cephalothorax is large, the abdomen is not fully 
developed, and is much like that of the Brachyura. The second pair of 

external antenne are well developed, the external foot-jaws are generally 
like feet ; the three or four anterior pairs of feet are generally like those of 
the Brachyura, and adapted to locomotion, but the remaining ones are 
rudimentary, and in some cases used only for holding. 

Fam. 1. Paguride. The genus Pagurus (pl. 78, fig. 10), and several 
others of the same family, are remarkable for having the abdomen weak 
and soft, and the two posterior pairs of feet much reduced in size, and not 
‘adapted for walking. These animals are protected by the empty spiral shell 
of a mollusc, and as they increase in size they crawl along the beach 
hunting a larger shell, and various trials are made until a suitable one is 
found, the old one being again and again resumed, until the animal has 
suited itself. The abdomen and small feet enter the shell, and when the 
animal wishes to be safe, it withdraws itself so far that the head and robust 
anterior feet close up the aperture like an operculum. The posterior 
extremity of the body is curved, and with the posterior feet, adapted to 
maintain the shell in a proper position. One of the anterior pair of feet is 
larger than the other, and both terminate in a pair of pincers or chele. 
The sub-families are Pagurine, Hippine, and Porcellanine. 

Fam. 2. Rannide. In Ranina (2. serrata, pl. 78, fig. 9) the carapace 
is roughly serrated and transversely truncated before and narrowing pos- 
teriorly, producing a sub-triangular form. The anterior feet are cheliform, 
but not of avery large size, and the succeeding feet have the tarsus or last 
-articulation lamellar. The abdomen is narrow, of seven articulations, the 
last ones bent downwards. The species figured inhabits the East Indies, 
and is said to crawl up objects, even to the tops of houses. The sub-families 
are: Dromiune, Homoline, and Raninine. 

The Macrura are named from having a large and well developed tail or 
abdomen, ending in a fan-shaped fin (pl. 78, figs. 11-14)... The form is 
generally elongated, the carapace longer than in the crabs, and generally 
armed with a frontal spine; and the species, with few exceptions, are 
marine. The antenne are in general long, the first pair not received into 
a cavity as in the crabs; the mandibles are well developed; the walking 
feet are slender, and the first and second pairs frequently cheliform. The 

abdomen has seven articulations, of which the five basal ones bear the false 
feet. The caudal fin is formed of five pieces, the middle being an extension 
of the seventh or last segment, whilst the lateral ones arise from-the sides.of 
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the sixth. These Crustacea, although they walk well, must be regarded as 
chiefly swimmers, shooting backwards through the water by the action of 
the abdomen and caudal fin. 

fram. 1. Scyllaride (cuirassés, M. Edwards). In the genus Palinurus 
pl. 78, fig. 11) the body has much the shape of that of a lobster, but is 
more cylindrical, and none of the feet are cheliform, although the anterior 
ones are rather more robust than the others. The carapace is armed 
anteriorly with two large spines; the external antenne are very long, with 
the base spiny; the basal segment of the abdomen is without false feet, 
although the four following have them. The species are of a large size ; 
they have a very hard shell, and they live upon rocky coasts. The European 
species, P. vulgaris, attains a length of fifty centimetres, and a weight of 
eight kilograms. It is the karabos of Aristotle, and the docusta of Suetonius 
and Belon. The various species are more or less spinous. Scyllarus (pl. 
78, fig. 12) is remarkable for having the peduncle of the exterior antennz 
much dilated laterally, and more or less dentated, the terminal filaments being 
absent. The sub-families are: Galathenw, EHryonine, Scyllarine, and 
Palinurine. | | 

fram. 2. Astacude. This family includes the genus Astacus (lobster) and 
Potamobia, the analogous fresh water form known under the English names 
of crawfish, crayfish, crevish, or crevis, the three last of which agree in the 
first syllable. The latter are caught in Kurope for food, by placing decaying 
meat in nets or bunches of brushwood, from which they cannot readily 
escape. They are also caught by a bait at the end of a stick, which they 
will not leave if it is withdrawn slowly, until a net can be passed under 
them. They are said to live twenty years, and to grow during this period. 
The genus is well represented in the United States. Callcanassa (pl. 78, 
fig. 14). C. major, of Say, is four inches and a half long, and was found 
by this author “ by digging in the sand of the bay shore of the river St. 
John, in East Florida, about eighteen inches below the surface, near low- 
water mark; it had formed a tubular domicil, which penetrated the sand in 
a perpendicular direction to a considerable depth; the sides were of a more 
compact consistence than the surrounding sand, projecting above the surface 
half an inch or more, resembling a small chimney, and rather suddenly 
contracted at the top into a small orifice.” The second family, fouwesseurs of 
Milne Edwards, is included in the Astacede by Latreille. The sub-families 

are: Glaucothoine, Callianidine, and Astacine. 
Fam. 3. Palemonide. Palemon, which is much used for food, inhabits 

sandy bottoms near the coasts, or the mouths of rivers, and like the lobsters, 
boiling turns them red. Stenopus (pl. 78, jig. 13, exhibiting the false feet 
under the abdomen). The sub-families are: Crangoninw, Alphema, 
Palemonine, and Penwina. 
Fam. 4. Mysiside.* Some authors place this family with the se aprey 

It includes two sub-families: Mysisine and Leuciferine. 

* Under a different form this name might be supposed to be derived from Mysia or Mysidia, 
instead of Mysis. 
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In the Brachyura (pl. 78, figs. 1-9), the carapace is generally transverse, 

and square, oval, or circular, the abdomen is small, without a caudal fin, it 

is bent beneath and received into a depression of the thorax, and is not usec 

in locomotion. The eye peduncles are generally longer than in the Macrura ; 
there are two pairs of antenn, one pair of mandibles, two of jaws or 
maxille, three of foot-jaws, succeeded by ten feet, the first pair having a 
pinching claw, the rest simple, and adapted in most cases for walking, but 

sometimes for swimming. The abdomen is wider in the female than in the 
male, and is composed of seven segments ; but some of these are sometimes 
united together in the female, so as to present from four to six. Linneus 
included the various genera of Brachyura in his genus Cancer, which 
corresponds very nearly to the English name crab. They are divisible into 
four families. 

Fam. 1. Leucosiade. This family, called Oxystomes by Milne Edwards, 
includes the four sub-families, Calappine, Leucosiine, Corystiine, and 
Dorippiine, in which the shell is more or less orbicular, the eyes generally 
small, and the external foot-jaws triangular. 

The Calappine form part of Latreille’s Cryptopodes, named from the 
feet being partly hidden by the projecting margin of the carapace. The 
Leucosiine are much like the Cancridze or ordinary crabs. Philyra (pl. 
78, jig. 7) is a genus of small Crustacea, with the carapace circular and 
depressed. In the Corystiine, the external antennz are robust and rather 
long, and the sternal plate narrow. In Corystes, the anterior feet are much 
larger in the male than in the female, and the abdomen has five articulations 

in the former and seven in the latter. The Dorippiine (Dorippe, pl. 78, 
jig. 8), which form part of Latreille’s Wotopodes, have the sternal plate 
circular and bent upwards posteriorly, the cheliform feet short, the two next 
pairs long, and the one or two last pairs, which are generally much reduced 
in size, are placed higher than the others, as if upon the posterior part of 
the back. 

Fam. 2. Ocypodide. This family of Leach corresponds to the Catameé- 
topes of Milne Edwards, in which the carapace is depressed, rhomboidal or 
ovoid, and the eye peduncles long and slender. The following are the sub- 
families: Thelphusine, Gecarcinine, Pinnotherine, Ocypodine, Gonopla- 
cine, and Grapsime. 

Thelphusa is a genus of crabs which lives along the banks of freshwater 
streams. The Gecarcinine (Gecarcinus, pl. 78, fig. 4) are remarkable for 
having branchiz adapted to aerial respiration. They live among damp forests 
in holes which they make, and where they moult. Their food is vegetable, and 
they generally move about at night, or in wet weather. They visit the sea at 
certain periods, for the supposed purpose of depositing their eggs. They run 
with great agility, and like the crabs in general, in either direction. Pinnotheres 
ostreum is commonly found within the shell of Ostrea virginiana of the 

United States coast. In this genus the males are much smaller and more 
rare than the females. They are found within the shell of various bivalve 
Mollusca, as Pinna and Mytilus, where they are compensated for the 
weakness of their shell. The Ocypodine (Ocypoda, pl. 78, fig. 6; Gela- 
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simus, fig. 5) live upon the coast, digging holes several feet deep, where 
there is not too much sand to cause them to cave in, and some of the species. 
run so rapidly that a man can scarcely catch them. Ocypoda arenaria 
inhabits the coast of the United States and the Antilles, digging a hole three 
or four feet deep, just beyond the limit of the surf, whence it wanders in 
search of food. According to Say, they hybernate at some distance from 
the water, in a hole made for the purpose, the mouth of which they close. 
Gelasimus vocans, known on the United States coast under the name of 
fiddler, has one of the anterior feet of the male much larger than the other, 

the large one being indifferently upon the right or left aia 
Fom. 3 . Cancride, including the Portunide and Pilumnide of Leach, is 
oe to the Cyclométopes of Milne Edwards, and includes, under two 
sub-families, most of the forms known under the name of a The sub- 
families are: the Cancerine (Cancer, pl. 78, jigs. 1,2) and the Portu- 
nine (Thalamita, fig. 3), which includes a great number of species under 
various genera. They are found near the coasts a considerable number 
together, and are taken for food. They feed upon living or dead animal 
food, particularly upon decaying carcases. Some of them attain a large size, 
Pseudocarcinas gigas being ten inches or more in diameter. The Portunine 
correspond to Latreille’s swimming Brachyura, and are distinguishable from 
the Cancerinz by the posterior feet being flattened and adapted for swim- 
ming, as represented in figure 3. In Zwpa, the carapace is wider than long, 
and has nine tooth-like projections on each side before. The common 
edible crab of the Atlantic coast of the United States, has been described 
as Lupa hastata by Say, Jour. Acad. Nat. Sci. i. 65,1817. It is abundant 
in bays and inlets, feeds upon putrefying animal matter, and buries itself in 
the sand to the eyes and antenne. The shell is generally cast in the spring, 
when the animals are sought after under the name of soft crabs. 

fam. 4. Maride. This family includes the thorny and spider-crabs, many 
of which have long and slender feet. The epistoma, or region between the 
mouth and antennee, is large and square; the carapace is narrowed ante- 
riorly, so as to give it a triangular outline, whence Latreille’s names 
Triangulares and Oxyrhinchi. The front is narrow, and generally extended 
into a prominent.rostrum; the nervous system is more concentrated than 
in any of the other Crustacea, and on this account it may be considered the 
highest group among them. They are all marine, living at considerable 
depths; their motions are tardy, and they do not swim. As American 
examples, Leptopodia calcarata and Libinia comaliculata, Say, may be 
mentioned. There are two sub-families: MJatinw and Parthenopune. 

Class 4. Arachnida. 

This class includes the various articulate forms known as spiders, mites, 
and scorpions, the characters of which place them between the Crustacea 
and Insecta. In general, the head is not distinct from the thorax, but inti- 
mately connected with it, forming a large segment named the cephalothorax, 
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which is followed by the abdomen, and this is either distinct or united in a 
single piece with the former. These animals are not subject to a pertect 
metamorphosis, but they have, in some cases, a partial one. They have 
neither wings, antenne, nor upper lip; the number of feet is eight, affixed 
to the sternum or lower side of the cephalothorax ; the mouth is provided 
with a pair of mandibles or chelécera which usually project well in front, a 
pair of jaws or maxillz supporting palpi, and a lower lip. The chelicera 
are considered by Latreille not to be equivalent to the mandibles of the 
Crustacea and insects, but to correspond to the internal antennz of the 
former, and modified into predaceous organs; a view which, if correct, 
would deny proper mandibles to these animals, although these organs have 
an important place in the Articulata as a whole. Each of the two maxille 
bears a palpus or articulated organ much like the ordinary feet, but smaller, 
and like the ordinary feet of the Crustacea. (See pl. 78, figs. 35-40.) In 
Scorpio (pl. 77, figs. 51, 52), the palpi are cheliform, and much larger and 
stronger than the feet, resembling the first pair of true feet in the crab and 
lobster. There is an affinity between Scorpio and the Xiphosura or genus 
Limulus, in the mandibles, which are cheliform, each ending in a pincer. 
The feet correspond to those of insects, the round basal portion or coxa 
being joined to the thigh or femur by means of a short interposed trochanter, 
the femur being followed by the ¢dia, and this by the tarsus, which has 
three articulations in the more typical forms. 

The eyes are simple and smooth, and their number varies from two to 
eight. Theirnumber and relative position are much used as generic characters. 

The respiratory organs are of two kinds. The first (which resemble those 
of the Crustacea) are formed of numerous internal gills or laminee contained 
in internal pouches, and answering to lungs. The second kind are com- 
posed of trachez or air tubes (as in insects), connected with two spiracles. 
Those with the former are termed pulmonary, and the latter tracheary 

arachnidams. Both kinds may occur united, and the Podosomata (Pyeno- 
gonum, &¢.), like some of the lower Crustacea, have no means of respira- 
tion except the skin. 

The abdomen is generally soft and more or less globular in form, and it 
bears the spiracles, anal and generative apertures (the latter being near the 
base beneath), and the spinnerets in those forms which spin webs. The 
skin is generally of a tough leathery texture, and the muscles are attached 
to its internal surface, thus assimilating it to the external skeleton of the 
Crustacea and insects. 

Most of the Arachnida feed upon fresh animal food, as insects, which 
they take alive, either in their nets, or by running or suddenly leaping upon 
them. Some, as the ticks, are parasitic upon various animals ; whilst others, 

as some of the mites, feed upon vegetable matter, being found in flour and 
figs. Some mites infest dried meat and cheese. 

The Arachnida are mostly oviparous; the young, upon leaving the egg, 
are active, and resemble the adult, although some have a pair of feet less, 
which are finally acquired after several moultings, for, like the Crustacea, 
the members of this class change their integument from time to time. 
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The nervous system is much concentrated, being principally composed of a 
large ganglion in the centre of the cephalothorax, before which are two others 
with branches to the eyes and mouth. The principal ganglion has branches 
to the abdomen and feet. In the scorpions, instead of the great central 
ganglion, there are two rows of small ones, each united by a nervous cord. 

The class is divisible into the three sections, Aporobranchia, for Pyeno- 
gonum, &c., in which there are no special breathing organs; Zrachearta, 
in which breathing is effected by means of tracheze; and Pulmonaraa, in 
which the gills resemble the leaves of a book, and are adapted to breathing 
air only. The first section contains one, and each of the others two orders. 
The orders are named from the characters furnished by the body. The 
Podosomata, Leach, have the feet and body much alike; the M/onomeroso- 
mata, Leach, have only one segment apparent; in the Adelarthrosomata, 
Westwood, the segments are uncertain; in the Polymerosomata, Leach, 
they are numerous, as in the scorpion; and in the Demerosomata, Leach, 
including the common spiders, the body is divided into two portions. 

OrverR 1. Poposomata. These animals are placed among the Crustacea 
by Milne Edwards, because they have not the organs of respiration of the 
Arachnida, but respire by means of the skin, ike some of the lower Crus- 
tacea, a character which some of the Hydrachnide have, although no one 
would pretend to remove them to the Crustacea on this account. In form, 
the animals of this order approach to the crustacean genus Cyamus (pl. 
78, fig. 24), although they have but eight feet like the Arachnida. These 
are long and slender, and composed of eight articulations, including the 
claw. The head, or rather the rostrum, is lengthened, and either cylindrical 
or conical, without appendages, and the mouth is terminal and tri-lobed. 
The thoracic portion can be distinguished from the snout, which character 
distinguishes them from the great mass of the Arachnida, and it is composed 
of four segments, followed by a small abdomen. There are four eyes upon 
an eminence, situated upon the upper surface of the first segment of the 
thorax, and as the snout does not, in the opinion of Erichson and Kroyer, 
comprise the whole head, this must be looked for in the first segment of the 
thorax, which often bears a pair of cheliform organs, corresponding, in the 
view of Latreille, to the cheliform mandibles of Scorpio. The female (and 

in some cases the male also) has attached to the first segment of the thorax 
a pair of appendages much like the feet (but much smaller in size, and 
without a terminal claw), used to support the bunches of eggs, and which 
may be considered maxille. As Erichson regards the segment next to the 
rostrum as the head, he names its feet a third pair of jaws, whilst Kroyer 

considers them feet, on the ground that the segment to which they are 
attached is made up of the posterior part of the head (including the eyes) 
united without a division to the anterior part of the thorax. 

The alimentary canal is straight, and it is peculiar in having lateral 
tubular branches penetrating far into the feet, which dispenses with the 

necessity of having a regular circulation. In the more typical Arachnida, 

examples are found of a stomach with branches, but they do not enter the 

feet. 
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The order is widely spread, members of it having been found at Spitz 
bergen, the coasts of Europe and America, and Australia. Their habits 
are sluggish, and some of the species live together in considerable numbers. 
Kroyer has found that they have three stages of transformation, the body 
being in the first roundish or oval, without an abdomeh, but with cheliform 
mandibles even in Pycnogonum, the adult of which is without them, a fact 
which indicates the little importance of these organs, and the lower condition 
of the forms which retain them. The third pair of feet, the segments of the 
body, and the abdomen, appear in an undeveloped state in the second stage; 
and in the third, the last pair of feet are acquired, the preceding feet have 
become more perfect, and the body has become longer and more like that 
of the adult. Another moult brings the body nearly to its final form, whilst 
the feet, which had diminished in length from the first to the last. pair, become 
of equal length. 

This order is not extensive, but it contains a number of genera comprised 
in two families. 

Fam.1. Pycnogonide, in which the feet are comparatively short, the 
body rather robust, and the cheliform organs wanting. Pyenogonum (pl. 
78, fig. 32) has been erroneously stated to infest whales. 

Fam. 2. Nymphonide Nymphon (pl. 78, fig. 33, inverted), in which the 
body and feet are very slender, and having a pair of cheliform mandibles. 
NV. pallida, Say, 1821 (Anaphia), Jour. Acad. Nat. Sci. vol. ii. p. 60, pl. 
5, fig. 7, was found on the coast of South Carolina. The expanse of its 
feet is one and a half, and its length one fourth of an inch. 

Orver 2. Monomerosomata (pl. 77, jigs. 46, 47, 64-71). This order 
contains the small and generally microscopic spider-like animals known as 
mites and ticks, and to which an aerial and tracheary respiration is usually 
attributed, including those which are aquatic. According to Dujardin, 
Gamasus and other genera with cheliform mandibles, have traches, whilst 
Acarus and Sarcoptes breathe through the skin. He asserts further, that in 
Trombidium, inspiration takes place by the latter mode, and expiration by 
the former; and that in the aquatic genera respiration takes place through 
spiracles scattered over the surface. The body is not divided by the sepa- 
ration of the abdomen as in the ordinary spiders, nor are various segments 
apparent as in Chelifer and Scorpio. This being the case, when the 
anterior portion appears to form a head, it is by the enlargement of the 
haustellum or parts of the mouth, the eyes being in nearly every case situated 
upon the anterior part of the cephalothorax. The labium or lower lip 
supports or incloses the organs of manducation; the palpi are usually free, 
of five articulations, and they present many varieties of form which are 
useful in classification. In some they are adapted for seizing their prey, in 
some for holding, and in others for drawing their food towards the mouth. 
The feet are usually composed of seven articulations, including the coxa 
(which is either attached or movable), so that they correspond with those 
of the Areneide. ‘The extremity has usually two claws, capable of being 
thrown back and received into a corresponding cavity. The supposed 
Acari, with six feet, for which genera have been proposed, are the immature 
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condition of other genera. Dugés divides the order into seven families, the 
succession of which is here followed in reversed order. The genera are 
numerous. 

Fam. 1. Oribatide. These have a remarkably hard exterior, the back 
being formed like a’ carapace, whence Hermann’s generic name WVotaspis. 
This carapace sometimes has a transverse division, and Dugés mentions a 
species in which the feet can be hidden by its lateral borders. The palpi 
have five articulations, of which the second is the thickest and longer than 
the rest conjointly. The mandibles are cheliform or didactyle, and the eyes 
are usually absent. 
fam.2. Bdellide. Body oblong and tumid posteriorly, contracted behind 

the eyes; rostrum in the form of a head, and elongated ; palpi resembling 
antennee, mandibles with a claw, or cheliform; feet cursorial. 

Fam.3. Acaride. In this family the feet are carunculated, the mandibles 
cheliform, and the palpi indistinct, on account of their adherence along the 
inside margin of the labium. ‘These animals increase rapidly, and various 
species infest provisions and living animals, including man. Others roam 
at large upon the ground, or on plants and other objects. Acarus siro (pl. 
TT, jig. 70) is the cheese-mite, which is mentioned by Aristotle. In Sar- 
coptes, the body is soft and tumid, the four posterior feet are rudimentary 
and provided with long bristles, the collar below and the base of the feet 
are armed with hooks, and the anterior feet terminate in vesicles. This 
genus is parasitic under the skin of various animals, including man, causing 
the disease named itch, and although this fact has been often doubted, it 
seems now to be established beyond dispute. The species which infests 
man has been known to the Arabs, and is mentioned by an Arabic author, 
Abenzoar, of the twelfth century. It has been known from time immemorial 
in Southern Europe, where it has been considered to be the cause of the 
itch, under names which are,diminutives of the terms used for lice, with 
which they were naturally confounded in the absence of microscopic 
examination. Linnzus confounded this species with Acarus siro, consider- 
ing the two to be varieties of a single species, a view which has been 
contended for in later times. It seems probable that Acarus siro is 
occasionally found about the itch pustules, but the Sarcoptes must be 

searched for at the bottom of the tortuous galleries which it forms under the 
skin, extending from one to six lines. The common Sarcoptes scabied (pl. 
77, fig. 68) is marked with curved lines above, the middle has small eleva- 
tions, and there is a small bristle on each side, and two large ones 
posteriorly. 

The itch, caused probably by different species of Sarcoptes, is spread 
over a great portion of the earth, and is endemic in some localities, and 
although it is readily destroyed, there are those who consider the irritation 
in the light of a luxury, and refuse to have it removed. 

Various species of Sarcoptes infest man, monkeys, horses, and drome- 
daries. That of the last-named animal (S. dromedari) is larger and better 
armed than the ordinary species, and in several instances it has been com- 
municated to man. 
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According to Dujardin, the supposed genus /Zypopus of Dugeés, which 
was placed in this family, is the immature condition of Gamasus. 

Fam. 4. Ivodide. The genus Lzodes (pl. 77, jigs. 67, 71) includes the 
parasitic animals known as ticks. The eyes are wanting, and the body has 
a tough integument; their form is oval, and flat and scale-like when found 
among grass and bushes; but when they have affixed themselves to the 
animals which they infest, they become greatly distended, so that an indi- 
vidual a tenth of an inch long may acquire a length of one third of an inch 
or more by distension, when it resembles a small bean. Being very slow in 
their movements, they must wait long before they are afforded an oppor- 
tunity to affix themselves where they can suck blood, so that the distensi- 
bility of the body and the division of the stomach into various large branches, 
enable them to make amends for a long fast, as in the case of the leech. 
The position of the animal in its parasitic state is maintained by the rostrum, 
which is composed of three hard corneous pieces, two above (the mandibles), 
their extremity armed with a movable piece margined with teeth, and one 
below, which is the labinm. This is obtusely rounded at the end, concave 
above, and armed upon its lower surface with transverse rows of serriform 
teeth, with their points directed backwards, and recalling the somewhat 
similar structure in the Acanthocephala (p. 47), and designed for a similar 
use. In a state of repose, the external margins of the mandibles are clasped 
by the palpi, the hairs of which cover the labinm beneath. The explana- 
tion of the parts of the mouth given here, is that of Dugés. 

The feet in this family are robust, and have six articulations, and when 
the animals are among plants, and ready to attack their prey, they suspend 
themselves by two of their feet, extending the others to affix themselves to 
any passing animal. Say took Lodes annulatus from a deer, and JL. orbicu- 
latus from a squirrel. They torment and even kill cattle when they are 
abundant; dogs suffer much from them, and in the West Indies they must 
be removed from horses and asses once a week. They also attack birds, 
tortoises, lizards, and serpents. They seem to be common in various parts 
of the world, but their distribution is local, as they are unknown in certain 
localities and common to others not very distant from the former. Say has 
described nine species inhabiting the United States, including the small and 
troublesome seed-tick, which renders an excursion so disagreeable in some 
parts of the western states. The species attack man, and cause a trouble- 
some sore, the effects of which may continue in an occasional itching, 
for a period of several years. 

Fam. 5. Gamaside. Palpi slender, short, fies, and incurved, body 
depressed, eyes wanting; parasitic upon beac, birds, reptiles, and insects. 
In Gamasus the body j is oval, tough, and scutiform abicnve; the mandibles 
cheliform, and the first pair of feet are slender, and the second thick. They 
are often seen running upon the ground, and when they are upon the 

_ animals which they infest, they run about from place to place, differing from 
Ixodes in this respect, and in not gorging themselves to such an extent. 
Gamasus coleopterorum has the back covered with two pale brown plates 
divided and surrounded by a light space. It is found in Europe and the 
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United States upon various Coleoptera, particularly those which live in 
dung. Five species are described by Say. 

The genus Argas (A. fischeri, pl. 77, fig. 46; A. savinii, fig. 47) is 
remarkable for containing the poisonous A. persicus, which lives in old 
houses about Miana in Persia, and is said occasionally to cause the death 
of foreigners, although it is not fatal to the natives. 
A species has been described by Guérin, which was discovered in Central 

America by Sallé, who states that he and his companion were awakened 
trom profound sleep by sharp bitings or stingings, and upon getting a light 
he found his hands covered with blood, and swellings like large fleabites. 

His companion supposed that they had been stung by wasps, but upon 
awaking the muleteer, it was found that they had been attacked by an ~ 
insect called ¢alaje, and upon searching, some of the Argas were found 
swelled with blood, and others empty, with the skin rugose. They live in 
the crevices of the walls in old houses, coming out at night and returning 
before morning. 

fam. 6. Hydrachnide. This family includes the small globular and 
oval forms found in water, in which the coxe are so broad as to form a 

kind of sternum. The young of Hydrachna are born with six feet. They 
swim about for some time, and then affix themselves to the bodies of aquatic 
insects by the anterior extremity, when the palpi and feet seem gradually 
to be withdrawn, and the exterior of the body becomes a kind of sae or 
cocoon, but the rostrum still penetrates the smaller extremity to draw 
nourishment from the insect to which they are affixed. The young animal 
leaves this skin by moulting, and attaches itself to a plant, where another 
moult takes place before it resembles the adult. During the period of 
attachment to aquatic insects, these animals can be transported by flight, 
and distributed to the various small detached ponds in which they are 
found. 

The genus Unionicola, Hald., 1842, differs from Hydrachna in being 
unable to swim, in having the palpi conical, the antepenultimate articulation 
the longest and very thick, and the point simple, whilst in Hydrachna, as 
represented by Dugés, these organs are cylindrical, with a double terminal 
claw; the penultimate articulation is the largest, and the nails of the feet 
are not bifid as in Unionicola. This genus is parasitic between the folds 
of the mantle in the Unionide. HH. triangularis, Say (oviformes, Hald.), 
inhabits Unio cariosus; it is black, and has a Y-shaped white mark upon 
theback. UW. reticulatus, Uald., is pale, ochraceous, and infests Unzo viridis. 
The last is a large species, being a line and a half long, the length in 
general hardly reaching a line. From their mode of life, it is probable that 
in this genus the system is oxygenated through the skin from the water. 

Fam. 7. Trombidiide. This family is composed of the larger land forms, 
which bear someresemblance to the Phalangiidwin the next order. The genus 
Trombidium is usually of a bright red, which extends over the feet and palpi, 
and the surface is velvety, which characteristics, together with their slow 
motions, will render them recognisable in the forests. The body is com- 
posed of two portions, the trunk, and an anterior and inferior portion, 
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including the rostrum and the four anterior feet. The larvee have six feet, 

and resemble small drops of red sealing wax affixed to the legs and other 
parts of Phalangium (pl. 77, fig. 62) and various insects. These were 
once considered to be a distinct genus, under the name of Leptus. 

Orper 8. ADELARTHROsoMATA. The animals of this order respire by 
tracher, and have cheliform mandibles. They are included in the three 
families : Phalangiide, Cheliferide, and Galeodide. 
Fam.1. Phalangiide (pl. 'T7, figs. 62, 68). This family includes the 

slender footed spider-like animals known as harry-long-legs. The mandibles 
are cheliform and the palpi filiform, the eyes two, central, and near 
together, and the abdomen annulate and closely united to the cephalothorax. 
They feed upon small insects, avoid the full glare of the light, and are 
harmless, except that some of them have the power of exuding a disagreeable 
scent when disturbed. The slender feet are much like antenne, the tarsus 
being in some cases composed of fifty articulations ; and when the animal is 
standing or walking, several of the feet are held up or moved about, as if for 
the purpose of feeling and ascertaining the presence of objects. Some 
authors place the Phalangude in one order, and the remaining families 
(including the Scorpionede and Phrynide) in another, under the name of 
Solifuge. 

Fam. 2. Cheliferide. The genus Chelifer (pl. TT, jig. 48 a, natural 
size, and 61, natural size) is remarkable for the large cheliform palpi 
resembling arms, which give the species the appearance of minute scorpions, 
except that they have not the tail of the latter. They feed upon minute 
animals, living in the woods or in houses, especially among books (as noticed 
by Aristotle), where they are rather beneficial than hurtful. They run 
rapidly backwards, forwards, or sideways, like the crabs; they are oviparous, 
have two or four eyes upon the cephalothorax, an annulate abdomen, and 
the eight feet are of equal size. Say describes two species inhabiting the 
United States. 
Fam. 3. Galeodide. Galeodes (pl. 77, jigs. 49, 50). The animals of 

this family resemble large hairy and fierce looking spiders. The palpi are 
long and resemble feet, and the abdomen has nine or ten articulations. The 

generic name Galeodes was proposed by Olivier, in 1791, and Solpuga by 
Herbst, in 1797, according to Agassiz Vomenclator, so that the former has 
priority. The two terms are, however, used by Koch for different genera. 
The body is divisible into head, thorax, and abdomen, and the eyes are 
situated upon the head. The first pair of feet, as well as the palpi, are 
without nails, although the remaining feet have them. They run with great 
agility, and when interrupted they stop, raise the head, and place themselves 
upon their posterior feet in a menacing attitude. Lucas, who was sent by 
the French Government to investigate the entomology of Algeria, says, that 
when about to catch one of them, it leaped upon his arm and bit the sleeve, 
maintaining its hold until it was secured. According to Captain Hutton’s 
observations, these animals are probably not poisonous, as a lizard bitten by 
one of them did not die. Another lizard three inches long, exclusive of the 
tail, was almost entirely devoured by one of them, which gorged it so much 
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that it remained motionless for fourteen days. It was nocturnal, rapacious, 
and was able to bite hard coleoptera into pieces. Its chief food was insects, 
which it masticated, and did not suck out, in the manner of spiders. They 
fight fiercely with each other, the victor eating the vanquished. The female 
watches her eggs and young with much assiduity. The latter, according to 
the same author, were, hatched in fourteen days, and did not stir for three 
weeks, when nee moulted and became active. Galeodes lives under stones, 
and digs holes for itself in the earth. 
oe 4. Potymerosomata. In this order, which is the first of the section 

Pulmonaria, the body has distinct segments. 
fam. 1. Scorpionide. Scorpio (pl. TT, Hig: 51); Buthus (fig. 52), 

These animals are remarkable for the articulated tail-like extension of the 
abdomen in the typical sub-family Scorpzonine, in which the end of the 
abdomen is armed with a poisonous sting. The scorpions have another 
peculiar appendage, being a kind of comb upon each side of the base of the 
abdomen beneath. The eyes vary in number and position, and thus afford 
characters for various genera. The mouth is situated at the base of the 
palpi and the two anterior pairs of feet. 

The extent to which the sting of scorpions is mortal, and the existence 
of a2 pore or pores to give egress to the poison, have ee matters of dispute 
both in ancient and Bone times. Pliny and Tertullian assert correctly, 
that it is not the wound of the sting, but the poisonous liquid, which is the 
cause of the evil. The poison gland opens by a pore on each side of the 
point of the sting. The sting of the small species seems to occasion no 
greater injury than that of a hornet or similar insect, whilst that of 
the larger species is believed to be fatal in certain cases. The Arabs, 
and the inhabitants generally of countries infested by the larger scorpions, 
regard them with horror. The sting is used in defence, and in killing the 
insects which are taken for food. They carry the tail curved upwards in 
walking. They are solitary, living in dark places, and often entering 
houses and taking refuge in beds, igi boots, &c. The scorpions are 
found in the warm regions of both continents; in North and South America ; 
and two identical ys are found in the cote ae region of Europe, 
Asia, and Africa. 

In the sub-family, Lheliphonine, the sting and abdominal combs are 
absent, and the abdomen ends in a slender tail. 
Fam. 2. Phrynide. This family forms a link in the passage to the 

Dimerosomata, as the general appearance approaches that of a spider, the 
abdomen being oval nee pedunculated, although it is segmented, and without 
a caudal appendage. Phrynus, the only genus of the family, has but six 
ambulatory feet, the anterior pair being very long and slender, and having 
all the articulations following the femur replaced by a multitude of small 
articulations, giving to these organs a kind of antennal character, which is 
observable in a less degree in Zhelyphonus, where the tarsus alone is thus 
subdivided. 

Orprr 5. Dierosomatra. In this order, which includes the spiders, the 
body is divided into cephalothorax and abdomen, the latter being joined to 
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the former by a small peduncle. The mandibles are strong, they move 
vertically, or to some extent horizontally, and they have a terminal movable 
curved nail or tooth, which has a pore near the point through which a 
poisonous fluid escapes. The mandibles of the male are generally larger 
than in the female, although the individuals of the latter sex are usually 
the largest. The palpi have five articulations, and are attached to the 
maxille or jaws. They are pediform, simple, and ending with a nail in the 
female, and variously shaped in the male. The maxillee vary much in 
shape, and afford good characters in classification. Between the maxille is 
the labium or under lip. The feet are of the same shape, but differ in length 
and thickness. They are usually terminated by a pair of serrated nails. 
There are six or eight eyes, but generally the latter number, and they are 
variously grouped in the different genera. The abdomen is usually soft, 
and sometimes very large. The generative organs are situated at its 
base beneath; it contains two or four spiracles, and towards the extremity 
are the vent, and spinnerets connected with the organs which secrete the 
silk. 

The effect of the poison of spiders has been much exaggerated, although 
under certain circumstances it may be serious. Walcknaer, a volumi- 

nous writer upon these animals, states that he has caused himself to be 
bitten by various species, but no ill effects resulted. 

Each spiniferet of a spider contains a multitude of pores which, in some 
species, amount to more than a thousand, so that the compound thread from 
four spinnerets may contain four thousand strands. It has been suggested, 
that as the strength of a rope is increased by being composed of many 
separate strands, the strength of the cord of a spider is secured in the same 
manner; but this is an error. The strands of a rope increase its strength 
because the ends of the separate short fibres are thereby better secured ; but 
the silk of the spider, being a uniform fibre, cannot be compared with a 
compound rope, and at best it is generally comparatively weak. The silk 
being in a liquid state within the body, and much being required in a short 
time (as when the spider descends by its thread), the extreme tenuity of the 
strands enables them to harden almost instantly by contact with the air. 
Newly born spiders are capable of spinning, and Leuwenhoeck has calculated 
that it would require four millions of the strands of one of them to form a 
thread as thick as a hair of his beard. 

Some spiders shoot out long lines of silk, which have sufticient buoyancy 
to serve them as balloons for transporting themselves through the air. In 
the autumn, these gossamers are abundant in the air and on the ground, 
and they may be frequently seen floating in the breeze with a spider 
attached. Thus an individual has been observed coming across the River 
Susquehanna upwards of three hundred feet above the water towards a cliff 
of that height. 

The webs of spiders are made according to various patterns. Some are 
closely woven into a funnel into which the spider retreats, and opening 
externally into a wide surface. The tube of the funnel sometimes extends 
into a hole in the earth, or other material. Among the webs stretched to 
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take flies, those formed by the large and handsome species of it (pl. 
TT, figs. 53, 59) are among the most regular. 

The cocoon in which the eggs of spiders are inclosed is carefully guar dod. 
Some species seat piceadel een over it as if in the act of incubation, some 
place it in their retreats, some in their webs, and the wandering species 
affix it to their abdomen. In this case, if it be forcibly removed, it is sought 
for with great solicitude, and when found, carried off or re-affixed. 

Flies and other insects constitute the chief food of spiders, and they must 
be taken living by the spider itself, or they will be generally rejected. Spiders 
are capable of fasting several months, and they pass the winter without 
food, being then torpid. They are eaten by various birds, reptiles, and _ 
other animals, and some of the stinging Hymenoptera fill the cells of their 
young with them for the food of the latter, being endowed with the remark- 
able instinct of disabling the spiders to such an extent as to render them 
perfectly helpless, so as to be unable to resist the young Hymenoptera, 
whilst they have life enough to keep them in a fresh state as long as they 
are wanted for food. 

The spiracles are situated near the base of the abdomen beneath, one or 
two upon each side of the middle. When there are but two spiracles, they 
communicate with extremely thin laminated gills which have their extremities 
directed towards the aperture, so that the air can be readily admitted to 
them. When there are four spiracles, the two posterior ones’ communicate 
with trachese. The latter belong to the family Mygalide (considered a 
section or sub-order by some authors, under the name of Zetrapneumones), ; 
and containing the sub-families Mygalinew, Atypinw, and Dysderine. 
Those with two spiracles have been named Dipneumones. They constitute 
the family Aveneidw, with the six sub-families: Avreneie, Theridionina, 
Epeirine, Thomisine, Lycosine, and Salticone. 

The species of Mygale (pl. TT, fig. 58) live in holes of their own con- 
struction, some of which are closed by a trap-door, which renders them 

difficult to find, and affords a protection to the ingenious constructor. The 
trap-door is wider externally than internally, or slightly conicai, and the 
mouth of the aperture is formed so as to receive it with great exactness, 
whilst the form is such as to prevent it from becoming fastened, as would 
often be the case were it cylindrical. This door is made of about thirty 
layers of silk and dirt, the layers being somewhat in the shape of small 
brass weights, the different sizes of which lie one within the other. Upon 
leaving or entering its burrow the lid closes after the spider by its own ~ 
weight, and when the animal is upon the outside it must be raised to allow 
it to enter. The elasticity of the hinge is sufficient to close the aperture if 
the lid be raised vertically, or drawn still further back; and it is assisted by 
the distribution of the earthy material, which is thickest towards the hinge, 
and on this account less likely to be thrown backwards beyond its centre of 
gravity. Near the margin of the inner side of the lid, and opposite the 
hinge, the Mygale forms a series of small holes to enable it to insert its 
claws and jaws to hold it in place, in case of an attempt to raise the lid from 
without; and if a knife is inserted so as to run beneath the spider, and the 
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clay be then lifted with it, the deceived animal, circumvented in this 

unexpected manner, suffers itself to be captured without opposition. 
Nemesia (pl. 78, fig. 35). 

Segestria (S. perfida, pl. 78, fig. 36) forms a tubular web in crevices. It 
inhabits Europe and North Africa. 

Lycosa (L. tarentula, pl. 78, fig.387 abe; L. melanogaster, fig. 38) is the 
genus which contains the poisonous tarantula, the effects of the bite of 
which were supposed to be cured by music, but denied by competent Italian 
authority in the last century; and as far back as 1672, Doctor Cornelio, of 
Naples, asserted the supposed disease tarentismus to be in some cases 
feigned, and in others a delusion arising from melancholy. This and some 
allied species live in winding holes a foot or two deep. The genus Lycosa 
is common in the United States. 

Argyroneta (A. aquatica, Linn., pl. 77, fig. 56, and pl. 78, fig. 49) is a 
genus of spiders with unusual aquatic habits. Breathing air, and with the 
structure of the land spiders, this animal lives in the water, diving beneath 
the surface, where it lives among aquatic plants in a kind of diving bell of 
its own construction, and into which it transports air from the surface. 
The spider, when about to carry a bubble down, bends its body, draws in 
its legs, and plunges suddenly, the bubble being retained by some unknown 
means. This is carried beneath a leaf or flat surface, and a web passed 
around it, thus forming a nucleus for the structure, which is gradually 
enlarged as bubbles are added, until it has attained the required size, when 
it is as large as a small walnut. It must, of course, be closed above, and 
the entrance must be below. If a fly is thrown into the water, the spider 
leaves its retreat to get it, and attaching a thread to it, drags it down. The 
winter is past, and the eggs laid, in this retreat. Soon after the young 
leave the egg, they ascend to the surface and commence taking down 
bubbles and constructing habitations of their own. This spider never 
leaves the water, but will live several days if removed from it. The single 
species known inhabits Europe from France to Lapland. 

The bite of Latrodectus maliugnatus (pl. 78, fig. 44) is said to be very 
dangerous in Corsica, being compared with that of a viper. This genus 
was formed from that of Thevidion ( pl. TT, fig. 55). 

The species of Zi egenaria we ee pl. 78, fig: 46) are found in 
buildings, where they live in holes, cellars, crevices, and angles of walls, in 
which they spin a tube connected with a broad Picinanted web externally, 
supported by numerous lines in various directions. The web is in popular 
use for checking the bleeding of slight wounds, and individuals of the genus 
are said to have been sometimes attracted by music. 

The genus Gasteracantha (G. armata, pl. 77, jig. 57 6) is remarkable for 
having an irregular abdomen armed with spines and tubercles. It is 
widely distributed, appearing in America, Asia, and Australia. It is allied 
to Epeira. 

Hersilia caudata (pl. T7, fig. 39) ; Chersis savinii (fig. £0); Salticus 
Jormicarius (fig. 41); iia a ainnter (fig. 42 abe); Arcys lanceo- 
larwus (fig. 43); this and the preceding one are from Brazil; Vyssa timida 
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(pl. 78, fig.45 abede); Lachesis perversa (pl. 78, fig. 47); Uloborus 
walenerius (pl. TT, fig. 57 a, and pl. 78, fig. 48); Tetragnatha argyra (pl. 
TT, fig. 54). 

The papers of Prof. N. M. Hentz, on the spiders of the United States, 
may be consulted in the Boston Journal of Natural History. 

Class 5. Myriapoda. 

The Articulata of this class bear a close external resemblance to worms, 
having a lengthened multi-articulate wingless and cylindrical or depressed 
body, and numerous articulated feet, whence they derive their scientific 
name as well as their common designation of centipedes and millipedes. In 
the Chilopoda (centipedes) there are generally one, and in the Chilognatha 
(millipedes) two pairs of feet to each segment, and they are usually termi- 
nated by a simple claw. In the former order they are lateral, and in the 
latter they are placed more towards the middle of the body beneath. In 
certain accidental cases, there may be three pairs of feet to an odd segment. 
The number of feet varies from twelve pairs to upwards of three hundred 
pairs. | 

The Myriapoda are terrestrial, living in dark and damp places, among 
moss, or under bark and stones, some feeding upon animal food, and others 
upon fungi, fruits, or decaying vegetable matter. They differ from insects 
in the nature of their metamorphosis, being born without members; but the 
first moult exposes the head, antennze, and three pairs of feet, the second 
moult exposes seven pairs of feet towards the anterior part of the body, and 
finally, with the sixth moult, the full number of feet and segments is 
acquired, although the generative organs are not developed for two years 
subsequently. These facts were ascertained upon the genus Lulus, by Savi, 
a distinguished naturalist of Bologna. 

Some of the species are luminous at night, at certain seasons or under 
certain circumstances, and some secrete a penetrating, pungent, and dis- 
agreeable material with an acid scent, although with neither acid nor 
alkaline qualities. Gervais ascertained that species of Geophilus will live 
a day or two in water, and that parts of the body will stir after being sepa- 
rated two weeks. Some species are pretty widely spread, Scutegera 
coleoptrata being found from the North of Europe to Egypt and Barbary ; 
and it is found in the United States, where it has probably been introduced 
by shipping, according to a suggestion of Say. 

This class is placed between the Arachnida and Insecta, by Latreille, in 
his last work (Cours d’Entomologie), although his opinion had varied pre- 
viously. There are certain analogies between the Annelida and the 
Myriapoda, as in the genus Peripatus of the former and Polyxenus of the 
latter, the fascicular setee of which resemble those of some of the Annelida. 
Their affinity to the Crustacea is observable upon comparing forms like the 
terrestrial genus Oniscus, and Glomeris, which has a similarly shaped body, 
the power of rolling itself into a ball, a crustaceous exterior, and similar 
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habits ; and although the number of feet is fourteen in Oniscus, and thirty- 
two in the male and thirty-four in the female of Glomeris, the external resem- 
blance is so striking, that Glomeris marginatus has often been taken for a 
variety of Arado vulgaris. They have also been considered to be 
Arachnida, and more generally, a subdivision of the true insects. West- 
wood, following Macleay to a certain extent, places the J?tilota of Aristotle 
(the winged insects) in one class, and the Ametabola in another, the latter 
being composed of the four orders, Chilognatha, Chilopoda, Thysanura, 
and Anoplura. The two first of these constitute the Myriapoda, and the 
last includes the lice. These heterogeneous materials are thrown together 
on account of their imperfect metamorphosis, a character which is indicated 
in the name Ametabola. 

The class contains the two orders, Chilognatha (lip formed from the 
jaws), and Chilopoda (lip formed from feet), of which the former contains 
twenty-one and the latter sixteen genera, in the classification of Newport 
published in the Philosophical Transactions. Various species in the United 
States are described by Say, in the Journal of the Academy of Natural 
Science, vol. ii., 1821. 

Orver 1. CuttocnatHa. The genus /ulus may be taken as the type of 
this order, in which the body is slender, composed of many segments of a 
crustaceous consistence externally, Air cylindrical, and Hee with a 

multitude of short feet arranged in double pairs, eee anteriorly, where 
they are single. The motion of these animals is slow, and when disturbed 
they generally roll themselves into a ball or spiral. The antennee are short 
and slender, two in number, and have seven articulations. The mandibles 
are crustaceous, triarticulate, and without palpi; the generative organs are 
situated behind the seventh pair of feet in the male, and behind the second 
pair in the female. The spiracles are situated behind each pair of feet, 
and must not be confounded with the lateral outlets of the odoriferous 
glands. 

The order contains the six families, Glomeride, Polyxenide, Polydes- 
mide, Iulide Polyzonide, and Siphonophoride. 

The body of Zudws is cylindrical, and composed of forty or more segments. 
The genus is common, and widely distributed in various parts of the earth. 
When disturbed, some of the species exude a disagreeable scent, which in 
the large and common species of the United States (Z. marginatus, Say), 
resembles muriatic acid. This species is three inches long, blackish, and 
the segments have a rufous margin. 

Onper 2. Cuitoropa. Here the body is depressed and linear, with a 
tough exterior, and the segments are proportionally longer, and not so 
numerous as in the eee The feet also are less numerous, and the 
posterior pair are usually projected backwards in the manner of a i and 
used in drawing the body backwards. The antenne are slender and 
tapering, and Bane! of fourteen or more articulations. The mouth is 
armed with a strong pair of curved jaws with a palpiform appendage. The 
eyes are usually simple, four or five on each side, or absent. These animals 
are nocturnal; they live upon animal food, and run rapidly. 
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The order includes the families, Scutigeridee, Lithobude, Scolopendride, — 
and Geophilide. 

The genus Scolopendra has four pairs of eyes, twenty-one seements, or 
twenty-two if the head is considered to be composed of two segments. In 
the latter case the segments may be made to correspond with the thirteen 
composing the body of insects, if the preescutum, scutum, scutellum, and 
postscutellum of each of the three thoracic segments, are counted separately. 
Under this view, the segment preceding the nine abdominal segments in 
Scolopendra will be the metathoracic postscutellum ; and the posterior 
division of the head will be the prothoracic preescutum. A similar division 
of the segments appears in Cryptops. 

The genus Scolopendra is widely distributed over the globe, the larger 
species (one of which is a foot in length) being peculiar to warm regions. 
Their bite is poisonous, and may be compared to that of the scorpions. 

Class 6. Insecta. 

The name of the class of Insects is derived from the znsected or articu- 
lated structure of the body, and its frequent division into several portions, 
as in the Hymenoptera. It has been variously applied to portions of the 
Articulata, but always including the hexapod orders, which are provided 
with wings in most cases, and to which the term has been more and more 
restricted. 

Insects are dioicous articulate animals, breathing air by means of trachee, 
and having a head and abdomen united by an intermediate thorax bearing 
the six feet and two or four wings when these are present. They have a 
free head bearing two antennee, and they are subject, during their growth, 
to certain external and internal changes termed metamorphoses. Most 
insects have wings, a peculiarity which none of the other classes possess. 
The integument is usually sufficiently hard to serve as a kind of external 
skeleton, to the inside of which various muscles are attached. 

The body of insects is usually considered to be composed of thirteen 
(sometimes fourteen) segments, which are apparent in the larva, although 
some of them are frequently so much reduced in size, or so intimately joined 
together, that they cannot be distinguished in the adult. The head forms a 
single segment, followed by the thorax, which is composed of three seg- 
ments, and the remaining ones belong to the abdomen. 

In Orismology, or the application of names to organs, it has become a 
matter of very great importance to apply the same name to the same part 
in different groups of animals, so far as this can be satisfactorily ascertained. 
The neglect of the older entomologists to observe a rule the advantages of 
which are so apparent, has been productive of much confusion, and we 
accordingly find the term thorax, which is correctly applied to the part 
between the head and abdomen of a ymenopter (pl. 79, jigs. 11, 14, 18), 
also employed to signify the segment next to the head in Coleoptera 
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(pl. 81, figs. 18, 28, 438, &e.). The inaccuracy of this will appear, upon 
reflecting that the thorax in the Hymenoptera bears the wings and all the 

feet, whilat the segment next to the head in the Coleoptera tithtra the anterior 

pair of feet alone, “corresponding only to one third the thorax of the former. 

In the Coleoptera, the elytra or wing-covers, when in a state of repose, 

generally cover the abdomen and two thirds of the thorax, keeping the 
latter out of view when the insect is viewed from above. A lateral or 
ventral view (pl. 81, figs. 105, 106, 180) will exhibit the remaining parts 
of the thorax bearing the*wings and the medial and posterior feet. In some 
cases the abdomen is entirely exposed, the elytra being so short as not to 
extend beyond the thorax (pl. 81, figs. 1-7). The three segments which 
comprise the thorax both of a hymenopter and a coleopter, may be recog- 
nised by the three pairs of feet; but whilst that next to the head (named 
the prothorax) is conspicuous in the latter, it is reduced to a mere collar in 
the hymenopter, where the next segment or mesothorax is largely developed, 
to bear the large anterior pair of wings, whilst the corresponding part in 
the Coleoptera have to bear the elytra, which are not used as organs of 
flight. Finally, the metathorax, or third segment of the thorax, is reduced 
in the Hymenoptera, the wings of this segment being small and of but 
secondary importance in flight, whilst in the Ccleoptera the same organs 
are the only instruments of flight. 

Most insects are oviparous; some, as Uusca carnaria, are ovo-viviparous, 
the eggs being hatched aren the body, and in the Baveaes the young 
advances to the pupa state before it is excluded, the apparent egg-shell being 
the pupa case. 

The egg of insects is generally oval, but there are many other forms, as 
globular, hemispherical, cylindrical, lenticular, conical, pyriform, &c. The 
egos of Hemerobius are attached to leaves at the extremity of a long thread. 
Some are crowned at one extremity, and others have ear-like appendages. 
In most cases the surface is smooth, but they sometimes occur ribbed or 
sculptured in various patterns. White, yellow, and green, are almost the 
only colors observed in them. The eggs of insects are deposited according 
to the wants of the young to which they are to give birth, either in earth, 
water, dung, upon dead animals, or in putrid vegetables, beneath the skin 
of caterpillars, in punctures in living vegetables, where they sometimes 
cause galls; some are glued to leaves or branches, and others are placed in 
cells where the young are fed. 

The darva appears when the shell of the egg is burst at the period of its 
inaturity. ‘The name larva is applicable to the young of all insects, although 
those of butterflies are also named caterpillars, and those of certain flies 
maggots. ‘The larva is in most cases unlike the adult insect, generally 
appearing as a cylindrical worm, either without feet or with six or more 
walking organs, of which six only are articulated feet. In this condition 
nourishment is taken, often in great quantities; the growth is rapid, and a 
series of moultings is undergone. When the larva has attained its full size, 
im many cases it becomes an inactive pupa without external organs, and 
incapable of locomotion or taking food; but when the pupa case is burst, the 
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perfect insect appears. In some cases the larva resembles the adult at all 
times in most particulars; and when, after successive moultings, it becomes 
a pupa, this is still much like the adult, and continues to eat and move 
about, differing from the larva in having incipient wings inclosed in an 
envelope, and from the adult in not having perfect wings. Insects are thus 
subject to two principal kinds of metamorphosis, whence the latter have 
been named Homomorpha, and the former Heteromorpha. The metamor- 
phosis of the Lepidoptera, Coleoptera, Hymenoptera, and Diptera, is 
heteromorphic; whilst that of the Orthoptera and Hemiptera is homo- 
morphic. 

Heteromorphic larvee are more or less cylindrical, with or without is, 
and a distinct head. They have generally thirteen segments, each of =i 
has been provided with a name by Newman, as follows, commencing with 
the head: 1, caput; 2, prothorax; 3, mesothorax; A, Le 3 5, pro- 
podeon ; 6, podeon, 7, metapodeon; 8, octoon; 9, ennaton; 10, decaton; 
11, protelum; 12, paratelum, 18, telum. 

The head of larvee is in some cases not different from the other segments, 
being equally soft, and without antenne, eyes, or jaws. <A larva of this 
kind (the feet we also absent) is popularly termed a maggot. The cater- 
pillars, which hee a more perfect organization, have a corneous head 
generally bearing the various organs apparent in the perfect insect or imago. 
The antenne of larve have a simple.structure, and but few articulations, 
even in those cases where the adult has them complicated and very long. 

Of the two kinds of eyes found in adult insects, compound and simple, the 
latter, named stemmata, are alone present in the larvae, but these are some- 
times entirely destitute of visual organs. When present, there are from 

one to six upon each side. Some caterpillars have the power of secreting 

a silken thread, out of which their cocoon is made, the secreting organ being 

a part of the mouth. The larve of some Coleoptera have an analogous 
organ at the posterior extremity. 

The sides of terrestrial larvee generally show the spiracles, which usually 
amount to nine or ten upon each side. All the segments, except the first, 
or head, third, fourth, and last, are usually supplied with spiracles. In some 
aquatic larvee there are lateral gills, and in others breathing is accomplished 
through the posterior extremity. 

The Jarva state is that in which insects generally live the longest, the life 
of the imago being often very short ; so short, that in some cases they require 
no nourishment, and are not provided with a mouth. Some species of 
Melolontha live a few weeks in the adult state, and three years as larve. 
Cicada septendecim (and probably other species) does not survive a single 
season, although its larva is seventeen years in coming to maturity. 

Pupa. In the homomorphous forms the passage from the larva to the 
pupa state is gradual, and is accompanied by but little external change, 
especially in the wingless forms, as bed-bugs, and certain grasshoppers. 
Amongst the latter, ‘he different stages of the genus Phalangopsis can 
hardly be pipe 9 but we have observed that certain spines upon the 
legs appear only in the last stage, thus indicating the adult. 
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When the caterpillar incloses itself in a cocoon to take the helpless con- 
dition of a pupa, various internal changes take place, tending towards the 
organization of the future insect; and even previous to this, the internal 
organization of the larva had been gradually undergoing various changes 
in the nervous and alimentary systems, unaccompanied by any external 
change except that of size. Some pupe are protected by a cocoon, and 
some are not thus protected. Of the latter, some are suspended by the 
posterior extremity, and others, as Papilio, attach themselves with the head 
above, and a thread around the body to maintain it in its position. Some 
suspended pupz are finely marked with bright colors and golden spots, 
whence the name of Chrysalis, which is seldom used, and aurelia, which is 
obsolete. 

Agassiz has pointed out several curious analogies among the classes of 
Articulata, composing the larve of Lepidoptera (particularly those with 
bristly tufts) to the Annelida; and the pupe in which the abdomen alone is 
capable of motion (the head and thorax being united under a kind of cara- 
pace) to the decapodous Crustacea, which are, on account of this affinity 
with one of the conditions of insects, placed at the head of their class. He 
places the Insects above the Crustacea, because the former leave the con- 
dition in which they are covered by a carapace, and advance a step further. 
Finally, this philosophical author places the Lepidoptera at the head of the 
insects (as Swainson had done upon different grounds), because the larva 
is mandibulate, and the adult insect perfectly haustellate, so that it advances 
further from the larva condition than any of the orders. See Lectures on 
Embryology ; and Proceed. Am. Assoc., Charleston, 1850. 
Imago. The perfect insect or imago appears when the case of the pupa 

is split, and in the winged species, the wings, which were closely folded, 
begin to expand and take their final shape. The imago differs from the 
larva in having the body divided into the three principal divisions of head, 
thorax, and abdomen. 

The integument of insects contains a peculiar principle, named chiztine 
by Odier, which constitutes a third or fourth of its bulk. It resembles bone 
somewhat in its composition, as it contains phosphate of lime, and a trace 
‘of other compounds found in bone. The chitine forms part of the dermis, 
which is covered by a thin epidermis. Coccine is another chemical con- 
stitnent, found particularly in the genus Coccus. 

The head of insects is usually regarded as a single piece, but as the cor- 
-responding part in the Crustacea is considered to be made up of minor parts, 
it has been proposed to extend the same theory to the class under con- 
sideration, either allowing as many theoretical segments as there are kinds 
of appendages, or allowing two kinds of appendages to some of them. Of 
these two modes of viewing the question, the former is preferred in studying 
the Crustacea,.and should therefore have the preference in this class. 

The organs concerned in manducation (enumerating them from above) 
are, the upper lip or labrum, the mandibula, or upper jaws, the maxille or * 
lower jaws, the tongue or dégula, and the lower lip or labium. Brullé 
divides the ligula into an upper organ or epipharynx, and a lower one or 
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hypopharynx, on the ground that the ligula may be superior or inferior, — 
both portions being sometimes present, although unequally developed. If 
the lips and ligula be considered to be formed by the union of a right and 
left hand piece, they will correspond to four pairs of organs like the right 
and left mandibles and maxille, making six sets of organs corresponding to 
as many theoretical segments. Brullé, who proposes this theory, does not 
take the eyes or antenne into account in his enumeration. 

The various organs composing the mouth of insects have not the same 
degree of development in all, some being very conspicuous in certain cases, 

and obscure, modified, or obsolete in others. The distinguished Savigny, 
the entomologist who accompanied Bonaparte’s celebrated expedition to— 
Egypt, discovered the remarkable fact that the antiza or spiral sucker of a © 
butterfly, and the maxille of a coleopter, are modified conditions of the ~ 
same organs; and he extended this comparison to the mouth of all the 
orders. The haustellum of a fly is composed chiefly of the labium, and the 
promuscis of a hemipter of the maxille and mandibles. 

Without attempting to divide the head of insects into theoretical seg- 
ments, its various minor parts must be indicated for the purposes of reference 
and description. Its general form is more or less globular, with many 
variations, and it has projections like horns, but they are never articulated. 
The head (caput), exclusive of the attached organs, is named the cranium ; 
the upper part from the front backwards, is the epicranium ; the top of the 
head is the vertex, which is usually the seat of the stemmata or simple eyes; 
and the posterior part is the oceyut. The anterior margin is the clypeus, 
and back of this is the front. The part between the eyes-is sometimes 
named the simciput; and the sides of the head gene or cheeks. The 
principal. part of the head beneath is the gula. The anterior part of the 
head is often prolonged into a rostrum, as in the Curculionide. 

The antenne of insects are situated upon the face near the eyes, by 
which they are sometimes partly surrounded, and they are attached to the 
head by a ball and socket connexion. These organs are generally capable 
of moving at the base, and the various articulations move upon each other. 
The articulations vary much in form and number, and afford good characters 
for classification. ‘The antennz may be shorter than the head, and more 
than twice the length of the body, and the number of articulations may 
vary from one to fifty, sixty, or more. Long antenne are made up either 

of many short articulations or of a few long ones. The antenne often 
differ in the sexes of the same species, in length, and in the number and 
form of the articulations. Among the various forms of antenne may be 
mentioned the setaceous ; moniliform, shaped like a string of beads; serrate ; 
pectinate; bipectinate, with a pectination upon each side ; geniculate, or 
bent like an elbow; clavate; jlabellate, &c. Some have supposed the 
antennee to be organs of feeling, others of hearing, and others of a peculiar 

sense, but their use is not known, and may vary in different orders. 

Eyes. TUnsects have two kinds of eyes, compound and simple, named 
respectively eyes and stemmata. The former are situated upon the sides 
of the head, and are composed of many hexagonal lenses placed in contact, 
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These have been enumerated in various insects, and it has been ascertained 
that in the eye of an ant there are fifty lenses, in a dragon-fly twelve 
thousand, and in various butterflies from six to thirty thousand. The form 
of a compound eye is round, oval, or kidney-shaped, in the last case fre- 
quently receiving an antenna in the concavity. The eyes often nearly 
cover the entire head, extending upwards to bring their inner margins in 
contact, so that the greater part of the surface of the head has the function 
of a vast compound eye, as in the dragon-flies (Zzbellula). In some insects 
the eyes of the male cover more of the head than those of the female. 
Although there is usually but one eye upon each side, this is sometimes 
divided, as in the flat water insect of the genus Gyrznus, in which half of 
the divided eye is above and half below. In Zetraones (meaning four eyes) 
the eyes have been divided by the base of the antenne ; and in some cases 
where they are kidney-shaped, the emargination is so deep that only a 
narrow strip connects the two ends of the eye. The stemmata are three 
(less commonly two, or perhaps even one) lenses or simple eyes, situated 
upon the vertex or forehead, and generally forming a triangle. The 
stemmata are also named ocellz, but as this term is also applied to spots 
resembling eyes (as in the wings of butterflies), the former term is 
preferable. 

The mouth of insects, although composed of the same essential parts, 

has these modified into two principal types of structure, one of which is 
adapted to masticate, and the other to suck food. The former is termed 
mandibulate, and the latter haustellate, and we have the corresponding 

section of insects, Mandibulata and Haustellata ; but in the Hymenoptera 
we find biting mandibles in conjunction with sucking organs. 

In the Mandibulata the mouth organs are as follows: The labrum, or upper 
lip, is a variously shaped horizontal plate, articulated to the clypeus and 
covering the mandibles. The mandzbles, or upper jaws, move laterally and 
horizontally, like scissors. The internal margin is sharp, and often toothed, . 
and the apex is generally curved inwards. The maaille, or lower jaws, 
are situated beneath the former, and have a similar motion, but they are 
less robust. When fully developed, the maxillze are composed of four or 
five pieces, namely, 1, the cardo, or hinge; 2, the stipes. or stalk; 3, the 
squama, or palpifer, closely united with the former, and supporting an 
articulated palpus, or feeler; 4, the mando, or lacinia, which forms. the 
inside of the maxilla, and is clothed with stiff bristles. In the predatory 
Coleoptera its apex is curved, and often articulated, as in Cicindedla 
(pl. 81, fig. 26). 5, the galea, or external lobe of the maxilla, which 
becomes a kind of second or internal bi-articulate palpus in Cicindela. 
In the Orthoptera the galea is large, and articulated at the base, and its 
internal side is concave, so that it approximates and protects the mando, 
whence its name of galea. The mando is often absent, or united to the 
galea, so as to form a single organ. 

The Zabiwm, or lower lip, closes the mouth below, and although it corre- 
sponds with the upper lip, it is a much more beet cuted organ. In some 
points of view it may be compared with a pair of maxillee anitess in a single 
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plate, as it has an articulated palpus on each side, much like those of the © 
former organs. The labium is partly covered by and articulated with the 
mentum, which is articulated to the anterior part of the craniwm, beneath 
named the yugulwm. The labial palpi are attached one on each side of the 
labium near the tongue. The projecting sides of the tongue are named 
paraglosse. | 

Thorax. The thorax supports the organs of motion, and is attached to the 
head of an insect by a membranous connexion. Its entire upper and lower 
surfaces are named respectively tergum and pectum. It is composed of 
three divisions, named prothorax, mesothorax, and metathorax ; the upper 
surfaces of which are termed pronotum, mesonotum, and metanotum, — 
and the inferior surfaces antepectus, medupectus, and postpectus.* The 
prothorax bears the anterior pair of feet, but as it bears no wings it is 
simpler in its structure, and its theoretical parts are more difficult to discover 
than those of the two other thoracic segments. It is in the latter, therefore, 
that we must look for the subdivisions of these segments. These are 
generally enumerated from the front backwards, when the four subdivisions 
of the upper part will be the prescutum, scutum, scutellum, and postscu- 
tellum, and those below, the paraptera, sternum, eprsterna, and epimera. 
The term pleura is applied to the sides in descriptions, but it is not limited 
to any particular part. The sternum is the chief central part with which 
the two episterna articulate, and the two epymera are near the insertion of 
the feet, and the paraptera (or tegule, or patagia) near the wings. New- 
port thinks it exists in a rudimentary condition in the prothorax, but Straus 
Dirckheim thinks the part referred to by that author is the rudiment of 
another segment. The mesothoracic scutellum is often seen wedged 
between the base of the elytra in the Coleoptera (pl. 81, figs. 23, 124, 131, 
&c.) The prothorax and mesothorax have usually each a pair of spiracles, 
but in the Hymenoptera the second pair is upon the metathorax. 

The chief appendages of the thorax are the feet, which are never absent. 
These organs have many modifications to adapt them to their various uses 
ot walking, swimming, grasping, leaping, digging, &c. The thoracic 
cavities into which the base of the feet is fitted are named acetabula, and 
the basal part of the limb which enters them is the cova; but this is 
sometimes firmly attached, so as to have no independent motion. Next to 
the coxa follows a small articulation named the trochanter ; then follows 
the principal articulation, the femur, or thigh, to which succeeds the ébza, 
which is often armed at the end with fixed or movable spines, named 
calcuria. ‘This part is more generally provided with spines and cilia than 
the other parts. The tibia is followed by the tarsus, which is made up of 
several small articulations named phalanges, of which there are never more 
than five. The end of the tarsi is usually armed with two claws named 
ungues. 

* Prostethus, dc., would be more uniform with prothorax, dc., than antepectus. The name 
prosternum cannot be used with propriety, as it is applied to a minor division (sternum, episterna) 

of the breast of each thoracic segment. 
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Insects which have five articulations to the tarsus are named pentu- 
merous. Those with four are named ¢etramerous ; but as a fifth immovable 

and microscopic articulation has been discovered, Burmeister names this 
form cryptopentamerous, and Westwood, pseudotetramerous, a useless 
addition of names, for, as Mulsant observes, the terms Zetramera, &c., 
refer to the number of free articulations. Solier goes so far as to consider 
all the Coleoptera pentamerous; but even could the abortive articulations 
be detected, the relation of the different groups would not be altered, 
because the tarsi of the Pentamera would still have five, and those of the 
Tetramera four movable pieces. In the /Zeteromera the tour anterior tarsi 
have jive, and the posterior pair four articulations. Zrimerous, dimerous, 
and monomerous tarsi are also enumerated. The anterior tarsi are some- 
times wanting, as in Ateuchus. 

The wings, when present, are either two or four, the anterior pair being 
affixed to the mesothorax, and the posterior ones to the metathorax. Some- 
times the two pairs are equal, and when they are of unequal size, sometimes 
the anterior ones are the largest, as in the Hymenoptera and Lepidoptera ; 
and sometimes the posterior ones, as in the Orthoptera. In the Coleoptera 
the anterior wings are converted into elytra for the protection of the true 
wings, not being used as organs of flight. The wings are composed of two 
usually transparent membranes, between which various hollow nervures are 
distributed, and filled with air from the body. In the Orthoptera (grasshop- 
pers, &e.) the upper or anterior wings (named tegmina) are thicker and 
narrower than the inferior ones, and the latter are folded likeatan. Ina 
part of the Hemiptera the base of the upper wings has a leathery texture. 
All the wings of the Hymenoptera, Lepidoptera, and Neuroptera, are of a 
uniform texture respectively. Those of the Lepidoptera are covered with 
minute scales; those of the Neuroptera have numerous reticulating nery- 
ures, and in the Hymenoptera the nervures are but few. In the Diptera, or 
flies, the anterior wings are used in flight, the posterior ones being reduced 
toa small knobbed thread (halteres). In the Strepszptera the posterior wings 
are fully developed, the anterior ones being abortive. In most of the 
orders of winged insects there are genera and species which have no 
wings; and some have wings in one sex and not in the other, as in the 
female coleoptera, known as giowworms. In one genus of Orthoptera the 
posterior wings are present, without a vestige of the anterior pair. 

Abdomen. The abdomen is attached to the metathorax, either by its 
entire breadth, or by a portion of it only. The upper surface is named the 
dorsum, and the lower one the venter. Of the nine distinct normal 
segments some are occasionally absent by a union of several into one. In 
some cases the segments of the dorsum and venter do not correspond; in 
Carabus, for example, the former has nine and the latter but five. In many 
cases the abdomen of the male has one segment more than that of the 
female, and the dorsum has generally one more than the venter. The con- 
nexion between the upper and lower parts of the same segment, and between 
the segments, is effected by a membrane, and in the latter case the base of 
each segment slides within the preceding one. The abdomen is more 
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capable of motion than the thorax, and in some insects it is very flexible, 
as in the coleoptera with short elytra, the wasps, &e. The abdominal: 
spiracles are situated at the junction of the dorsum and venter, or in the 
lateral margin of the dorsum, and nearly every segment has a pair of 
spiracles. The abdomen has various appendages, as the forceps in the 
male of Panorpa, hooks, stylets, ovipositor, sting, &c. 

The nervous system of insects corresponds with the articulate type, being 
composed of a double cord with a line of ganglions. The principal organ 
of circulation is a dorsal vessel, which is a long muscular pulsating heart. 
The alimentary canal offers many modifications to adapt it to the various 
kinds of food upon which insects subsist. 
Many insects, particularly the Coleoptera, are luminots at night. Among 

these are members of the genera Elater and Lampyris. In both sexes of 
certain species of the former genus, the light is emitted chiefly from a 
raised oval spot on each side of the pronotum, but the sides of the abdomen 
are luminous also. The light is sufficient to enable a person to read small 
print, if the insect be passed along the lines. In Lampyris the light 
proceeds from the posterior extremity of the body, and it is more bright in 
the female (which is sometimes apterous) than in the winged male. The 
larvee of some of the Lampyrides are luminous, and in the southern United 
States there is a small flat larva (probably of an Elater) about an inch 
long, which emits a strong phosphorescence from all the segments, equal to 
that of Elater noctilucus ; and when the head and tail are brought together, 
a brilliant circle, like a ring of diamonds, is formed. According to Kirby 
and Spence, the eyes of some nocturnal Lepidoptera are luminous. In 
several North American species of Sphinx we have observed eyes 
apparently phosphorescent, by dim candlelight, or when shaded from its 
direct light; but this false phosphorescence has always disappeared when 
the light was extinguished, so that in these cases, at least, there was only a 
peculiar reflection. 
Many insects imitate the possum in simulating death when disturbed; 

some allow themselves to drop from leaves; elaters, when unable to escape 
by running, either simulate death, or by a click throw themselves out of the 
way. The genus Brachinus, when disturbed, shoots ont a vapor accom- 
panied by aslight sound. Some insects defend themselves by biting, some 
by stinging, some by ejecting acrid matter from the stomach and mouth, 
and others by exuding a disagreeable scent. The caterpillars of the genus 
Papiho project, when disturbed, a forked gland from the neck above, which 
is the seat of a very offensive odor. The spinous tufts of some caterpillars 
have an irritating quality like that of nettles. 

Sounds are emitted by various insects, and by means of various organs, 
as the rubbing together of the wings in Orthoptera, the end of the abdomen 
against the inside of the elytra, and the prothorax against the mesothorax. 

The male Cicada makes a very loud and shrill sound, which is produced 
by a peculiar apparatus opening at the base of the abdomen. ‘The vibrat- 
ing apparatus is lateral, and the mirror-like membranes within the external 
aperture may be destroyed without interrupting the sound. A nocturnal 
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butterfly, Acherontia atropos (pl. 80, fig. 15), produces a plaintive cry, 
which is said to proceed from the head. We have discovered that a sound 
is made by an American species of Lthos¢a (another nocturnal lepidopter) 
by vibrating the sides of the thorax; and we have heard a very low and 
dull musical sound from the hemipterous genus Belostoma (pl. 80, fig 71), 
produced apparently by a vibration within the thorax, and from the low- 
ness of the note produced, a large portion of the organs must be concerned 
in producing it. 

The relations of insects to man are more numerous and important than 
those of the other classes of animals excepting the domestic breeds, and 
they exceed these in the importance of their history. Almost every year 
new enemies to the various vegetable productions cultivated by the farmer 
and gardener make their appearance, the history of which must in many 
cases be known before the proper means can be taken to prevent their 
increase. Often the noxious insect has a destroyer in some other insect, 
and the latter, being seen about the infested vegetable, is often mistaken for 
the real enemy. Some insects destroy the leaves and blossoms of plants, 
as the larvee of butterflies; the larvee of some Coleoptera, especially those 
of some of the beetles (pl. 81, fig. 1380), are very destructive to the roots 
of grass, which they sometimes destroy to such an extent that the sod can 
be taken up in large flakes. An instance is related of a farmer whose crops 
were entirely destroyed by the larvee of ALelolontha (pl. 81, fig. 130), of 
which eighty bushels were collected. At one time the cultivation of the 
sugar cane had to be abandoned on account of the increase of an ant 
(Lormica saccharwora), which destroyed all the plantations; and on the 
eastern continent large tracts are sometimes rendered desolate by the 
ravages of the large grasshopper, Locusta migratoria. The Curculionide 
(including the weevils) (pl. 81, figs. 67-76) are destructive to various kinds 
of grain and seed; the Cerambycide (pl. 81, fig. 50, &c.) destroy growing 
and dead wood; Lostrichus, &c., perforate the bark; and the Aphides and 
other families suck the sap; so that amongst the various orders, all parts of 
a plant, from the root to the seed, whether living or dead, are subject to 
destruction. 

Insects are frequently useful to plants in bringing the pollen to the 
pistils, and thus securing the continuance of the species in cases where 
this could not be effected except by such extraneous means. The insects 
which feed upon honey and pollen effect this object, not only in cases where 
the stamens and pistils, although together, present difficulties in the mode 
of getting the pollen to the latter, but in those cases where the plants are 
dioicous, when it sometimes happens that the staminate and pistillate flowers 
are several miles apart. Moreover, the stamens and pistils often arrive at 
maturity at different periods in the same blossom, so that the ripe pollen is 
carried upon the hairy body and limbs of the insect to the mature pistils of 
a different tree. 

The predaceous insects are useful in destroying those which feed upon 
vegetables, and they attack both the perfect insects and their larve. The 
parasitic families destroy an immense number of caterpillars, and the larvee 
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of flies which destroy vegetables, and their size is so graduated that they 
are capable of destroying larve of all sizes, from those several inches in 
length, to such as do not exceed one twenty-fifth of an inch. ‘y 

Insects in their various states constitute the food of many beasts, birds, - 
reptiles, and fishes. Some, as the large grasshoppers, are sometimes dried 
and eaten in the Levant; some savage nations eat the large grubs found in 
rotten wood; and the cossus, which the ancients esteemed as a great deli- 
cacy, was a larva of some kind, and an allied one is now eaten in Brazil. 
Ants are eaten by the savages of Brazil, the formic acid probably replacing 
the vinegar used in civilized gastronomy ; whilst some of the lowest savage 
tribes devour their own vermin. 

The various species of blistering flies are employed under the name of | 
camtharides ; the genus Coccus furnishes the beautiful dyeing material 
eochineal; the galls formed on oak trees by insects of the genus Cynips, 
are used in the arts; and insects furnish honey, silk, and manna. 

Caprification is an art which has been practised trom a remote period. 
It consists in causing figs to ripen by suspending upon the trees branches 
of the wild fig tree Mamed caprificus by the Romans), which is infested by 
an insect which pierces the fruit and causes it to ripen. 

The indigenes of Brazil have made a curious surgical application of ants, 
many of which, when they attack with their mandibles, will allow them- 
selves to be pulled to pieces rather than let go. When one of these natives 
has received a cut, the sides of the wound are brought together carefully, 
and an ant adapted for the purpose is made to bite the conjoined edges, 
when the body is torn from the head, the process being repeated according 
to the length of the wound, so that the natives are often seen with rows of 
ant heads upon various parts of the body. 

Although insects are essentially terrestrial, there are families, the mem- 
bers of which swim upon the surface (as Gyrinus), or walk with the body 
raised above it (as Gerris, or Hydrometra), the tips of their feet touching 
the surface, and a few which walk upon the bottom (as Wepa). These are 
almost entirely confined to the fresh waters. Westwood, however, describes 
a genus (Micralymma) which inhabits the coasts of the sea between high 
and low water mark, under such circumstances that it must remain four hours 

under water at each tide, and he mentions other instances of Coleoptera 
remaining beneath salt water for shorter periods. (Mag. Zool. and Bot. ii. 
124.) According to Audouin, a small carabideous insect, Aepus fulvescens, 
passes a great part of the time beneath the sea, holding a small quantity of 
air among the bristles with which it is in part clothed; but whether it can 
abstract oxygen from the water when this is exhausted, has not been deter- 
mined. It is probable, however, that this power exists in the coleopterous 
genus Hlmis, and some allied ones, the species of which are small, tardy in 
their movements, and unable to swim. They live affixed to stones at the 
bottom of fresh waters, which are sometimes so rapid that the insects could 
not reach the surface and return to the position in which they are found. 
Among the insects which walk upon the water, the most remarkable is 

the genus /Halobates (allied to Gerris), which is found far at sea in the 
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Southern Atlantic and the intertropical regions of the Pacific. Most of the 
species have been described from wingless individuals, probably larve. 

Orders of Insects. 

The distribution of insects into orders has been one of the chief problems 
of Entomology, and one about which there is a great want of unanimity. 
Latreille, the father of modern Entomology, who was born in 1762, and 
devoted a long life to the science, proposed a system in 1796, which he 
subsequently modified in various editions of his works, in 1806, 1817, 1825, 
1829, and 1832. In these he adopted the following arrangement of the 
orders, which is still very generally followed: 

A. Insects without wings. 
a. Without metamorphosis. 

* Mouth mandibulate, : : : 1. TuysaNuRA. 
Ae) 0%). iguetorial (lice), ’ : : 2. PARASITA. 
6. A metamorphosis (fleas), . , : 3. SIPHONAPTERA. 

B. Insects with wings. 
a. Elytroptera, 

(Anterior wing acting as a sheath for the posterior one.) 
* Mouth mandibulate, 

Wing-covers horny, metam. perfect, 4, CoLEOPTERA. 
£ sf $3 impertect, 5. DERMAPTERA. 
6 ‘* coriaceous, “ a 6. ORTHOPTERA. 

** Mouth suctorial, “ pS 7. Henierera. 
b. ees (wings scaltlve): 

* Wings four. 
+ Mandibulate, mandibles distinct. 
Wings reticulated, . ‘ ‘ ‘ 8. NEUROPTERA. 

Son RENEE : ; 9. HyMENOPTERA. 
++ Mouth al mandibles abor een . 10. Lepmorrera. 
** Wings two. 
+ Two twisted halteres before the wings, 11. Ruterprera. 

tt Halteres two, behind the wings, . . 12. Drerera. 

It must be borne in mind that the same name is in some cases not given 
‘to the same group by different authors, and that the same order sometimes 
has several names. The English authors exhibit a fondness for numerous 
orders, separating, for example, the Cicadz from the Hemiptera, under the 
name of Homoptera. 

After various modifications, Burmeister proposed, in 1839, a very different 

arrangement, founded principally upon the metamorphosis, of which he 
admits two grades, one half, the other entire, according to which he names 
insects Hemimetabola (Ametabola of Leach) and Holometabola (Metahola 
of Leach), each of which contains haustellate and mandibulate orders, of 
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which the former contains two: 1, Lehynchota ; 2, Gymnognatha ; and the 
latter four: 38, Antlcata, Fabr. (Diptera, Linn.); 4, Pezata, Fabr. (Hymeno- 
ptera, Linn.); 5, Glossata, Fabr. (Lepidoptera, Linn.); and 6, Hleutherata, 
Fabr. (Coleoptera, Linn.). For all these, except the second, Burmeister adopts 
the names of Fabricius. The peculiarity of this arrangement is the reduc- 
tion of the orders to six, and the distribution of the minor parts of each, as 
will be observed in the following sketch. 

The /¢ehynchota are made to iiekale the tribe and family Paice (the 
lice), or haustellate Anoplura ; whilst the mandibulate Anoplura, or bird 
lice, form the second tribe of his order Gymnognatha, under the name of 
Mallophaga, the first tribe being the Physopoda, from which Haliday and — 
most English entomologists form their order Zhysanoptera. The order — 
Thysanura of preceding authors forms a tribe, next to which succeed the 
Orthoptera (including Llatta); Dermatoptera (forficula, pl. 81, figs. 1-8) ; 
Corrodentia (Termes, Hinbia); Subulicornia (Kphemera, Libellula) ; 
Plecoptera (Semblis); Trichoptera ; and Plannipennia (Sialis, &c.), all as 
tribes of the same order. It results from this, that the Mewroptera and 
Orthoptera, as well as other groups usually considered orders, form but one 
order, in the opinion of Burmeister. Erichson (in Agassiz’s Nomenclator) 
places the Thysanura as an order, except that the Lepismide are withdrawn 
and placed in the order Orthoptera, which is further enlarged by the 
addition of the Libellulade, which are abstracted from the remaining 
Neuroptera. Erichson admits the orders Thysanoptera, Hpizoa (lice), and 
Suctoria (fleas). 

Burmeister states the principle upon which he establishes his orders as 
follows: ‘‘The more marked the transformation the more heterogeneous is 
the individual in the several stages of its existence; and as all insects 
proceed from the same point, those necessarily, whose metamorphosis we 
call complete, must attain a higher grade than the rest, which transform 
themselves incompletely. We thus obtain two chief groups among insects, 
Henumetabola and Holometabola. Both commence a new development in 
the organization of the mouth, as they at first exhibit to us abortive, setiform, 

oral organs, only adapted to suction, but in the higher grades these suctorial 
organs develope themselves into free mandibles, with a lip covering them. 
Thus each group has Jnsecta haustellata and Insecta mandibulata. Each 
of these groups may then be further subdivided, according to the form of 
the larva, the structure of the wings, and the entire internal organization, 

and these divisions constitute their orders. We thus obtain an arrangement, 
the principles of which are deduced from the idea of the entire insect, and 
which, as this idea becomes separated according to its several characters 
and constituents, it consequently necessarily and spontaneously forms itself 
by the philosophical laws of thought.” 

The orders of Latreille will be chiefly followed here, not because they are 
considered to be correct, but because the accuracy of the modifications 
proposed by Erichson and Burmeister has not been sufficiently tested. 
Moreover, the views of these celebrated entomologists do not correspond. 

Orver 1. Tuysanura (pl. 77, figs. 79-84). In this order, established by 
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Latreille in 1796, and considered a tribe of his order Gymnognatha by 
Burmeister, the body is apterous, more or less cylindrical, and often covered 
with minute scales like a silvery dust. The antennze are longer than the 
head, and the mouth is provided with mandibles and maxille. They are of 
active habits, living in woods, among moss, or beneath gtones and bark. 
Some of the small species are sometimes found on the surface of the water 
near the margin, or hopping about on the surface of snow in winter, some- 
times in great numbers. The order contains the two families, Podurida 
and Lepismide. 
Fam.1 Poduride. Here the body is oblong or globular, the antennee 

are rarely composed of more than four articulations, but in the genus 
Macrotoma the three or four articulations are divided into a great many 
rings or indistinct segments, indicating an affinity with the Lepismide. 
The palpi are indistinct according to some authors, and absent according to 
others. The mandibles and maxille are membranaceous, the eyes simple, 
varying in number, and the abdomen is four or six articulate. The pro- 
thorax is sometimes much reduced in size, or wanting above, although a 
part of it remains below, to which the anterior feet are attached. The 
posterior extremity is provided with a spring or appendage bent along the 
abdomen, and used in leaping. This, however, is wanting in the genus 
Anura, in which the mandibles and maxille seem to be absent. They 
are usually confined to damp places, and die very soon if deprived of 
moisture. The oral aperture is so minute that it is supposed they subsist 
upon the juices of decaying vegetable matter. 

Podura (pl. TT, fig. 79 a, natural size; 6, magnified, exhibiting the 
caudal spring). Smynthurus (fig. 80) has the abdomen large and globular. 
The species of this genus are often seen hopping upon the surface of water 
and snow. The dark-colored species of this family are so abundant at 
times as to give the snow the appearance of being sprinkled with course 
gunpowder. J. M. M‘Minn mentions their occurrence in the mountains of 
Pennsylvania, in the following words (Proceed. Acad. Nat. Sci. iv. 246) : 
“T have frequently noticed them in mid-winter on the snow, but I never 
saw such a multitude of them together as I witnessed on the 17th of 
Feb., 1849. The snow was entirely covered for the fourth of a mile along 
the road, and several rods on either side. The mercury in Fahrenheit was 
standing about fifteen degrees; the atmosphere was dry and clear. These 
little animals were quite stupid, and to all appearance had been but a short 
time there, and as it was about nine o’clock in the morning, I judged that 
they arrived at night. Their motion was slow, and those on the top were 
quietly endeavoring to get under. The next day, when I again passed the 
spot, I could not detect a vestige of them. The wind had been strong from 
the north for several days, and I have noticed that we had strong north 
winds whenever I had seen them.” This species is probably the Podura 
muvicola described by Dr. A. Fitch, who gives a similar history of it in his 
account of the ‘‘ Winter Insects of Eastern New York,” published in the 
Am. Jour. of Agr. and Sci. for May, 1847. 

fam. 2. Lepismide. In this family the antenne are setaceous, and 
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composed of a great number of small articulations; the oral organs are 
present, the palpi are conspicuous, and each side of the abdomen 
has a row of movable appendages, which Latreille considers false 
feet, and Gervais respiratory organs. The abdomen is composed of ten 
segments, and terminated by a number of multi-articulate threads, which 

vary in number according to the genera. The genus Machilus (pl. 77, 
figs. 81, 84) has a leaping spring like Podura, and a large compound eye 
formed by the fusion of the two which appear in other genera. The genus 
Lepisma (jigs. 82, 83) is found in houses in Europe and America, and from 
the silvery color of its scales, it is sometimes called sugar-fish. It runs 
rapidly, and is difficult to take without removing the scales. The common 
species is supposed to eat sugar, whence its name Lepisma saccharina. 

Orver 2. Anoptura. The order Anoplura (thus named by Macleay 
from the absence of locomotive caudal appendages) was also named 
Parasita by Latreille, on account of its parasitic habits, and Epizoa by 
Nitzsch, from its occurrence upon animals. In this order, which includes 
the lice, there are six feet, no wings, and two or four stemmata. 

Burmeister, as we have already seen, places the two families of which it is 
composed in separate orders, one, the Pediculide or lice, among the 
Hemiptera, and the Nirmide or bird lice among the Orthoptera, the former 
being haustellate and the latter mandibulate. The general structure and 
habits of the two families are very much alike, and’ we have seen that the 
best characters, as those afforded by the organs of respiration, are in certain 
cases not uniform throughout an order; so that in the present case the 
difference between the oral organs of the two families may be of no more 
account than the absence of special respiratory organs in some of the 
Crustacea. The head and thorax are distinct, the antennz are short, and 
composed of but few articulations ; the tarsi have but one articulation, ter- 
minating in a simple nail, sometimes doubled back, so as to form a claw 
adapted for holding. 

Fam. 1. Pediculide. The mouth is a small suctorial retractile rostrum 
placed beneath the head. The thorax is narrower than the abdomen, which 
is large, and with the segments (of which there are from seven to nine) 
distinct. ‘There are six pairs of spiracles. This family contains several 
genera, of which the best known is Pediculus. P. capites (pl. T7, jig. 
77, abc) infests the human head. The eyes are a black point on each side, 
the antennee have five articulations, and the general color is pale yellowish, 
with a dark line on each side. The skin is tough, and sufficiently translu- 
cent to exhibit the internal organs. Lice multiply rapidly with warmth 
and moisture. Leeuwenhoek, by keeping a male and female in his stocking, 
which he wore day and night, ascertained that one of them might increase 
to five thousand in eight weeks. They are found chiefly on children and 
dirty persons, more frequently upon the back of the head, and the use of 
hair powder is favorable to their increase. They are easily destroyed by 
-yarious mercurial ointments, or an infusion of Cocculus indicus. The 

louse which infests negroes is a distinct black species with a large flat head. 
Pediculus vestimenti (the clothes louse) is a second species which is found 
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upon the back and breast, and in the clothing of unclean persons. It is 
more slender, with a thinner neck than /?. capitis, and its eggs are attached 
to the hair of the breast andarms. It is common upon the lower classes in 
Russia and Spain. LP. tabescentiwm infests the body also. It resembles . 
capitis and P. vestimenti, but is a little larger, the head round, the thorax 
quadrate, the abdomen ending with four bristles, the antennee rather long, 
and the color pale yellow. It inhabits the human body in the folds of the 
skin, and is found in connexion with the disease named Phthiriasis. It 
forms small scale-like flaps of the skin, beneath which it is found, partieu- 
larly upon the back, breast, and neck. Among those who have died of this 
disease were Antiochus Epiphanes, Herod, Plato, the emperor Maximian, 
and the poets Alemanus and Ennius. Burmeister thinks this species has a 
spontaneous origin in the corruption of the fluids in old or enervated sub- 
jects. He states that it is not contagious, as a woman of seventy who 
occupied a bed with her husband did not communicate it to him. This 
case was cured by the application of oil of turpentine. Cleanliness is of no 
avail, new lice being in some cases produced until the death of the patient. 
See Burmeister’s Manual of Entomology, English ed., p. 807, § 208; and 
Kirby’s Bridgewater Treatise, chap. 1. The human race is attacked by 
still another and smaller species of parasite, which diflers so much from the 
former one, as to constitute a distinct genus named Phthirius (P. pubis, 
pl. 7, fig. 76). The body of this Species is short and wide, and the thorax 
much wider than the head. It infests the axillary and inguinal regions. 

frum. 2. Nirmide. These insects are chiefly found infesting birds, and 
are familiarly termed bird lice. The head is generally large and triangular, 
rounded in front, and often with pointed projections; the mouth is beneath ; 
the labrum, labium, mandibles, and maxille are present, the last being in 
most cases minute, and either with or without palpi. When the palpi are 
present, they have four articulations. These insects do not feed upon blood, 
but the feathers upon which they are usually found seem to supply them 
with food.. A bird may have from one to five species of these lice; and 
the same species sometimes inhabits several distinct birds, but in general 
certain forms are confined to certain orders and families of them. 

The genus Zrichodectes of Nitzsch belongs to this family, and is found 
upon Mammalia, as the dog, cat, weasel, bear, porcupine, horse, ox, sheep, 

deer, &c. Gyropus also infests Mammalia. The most useful single work 
upon this order is Denny’s Monographia Anoplurorum Britanniee, London, 
1842, 8vo., with 26 colored plates. 

Orver 3. Srpnonosroma. This name was proposed for the fleas (Pulex, 
and several allied genera) by Latreille, in 1825; Kirby and Spence named 
them Aphaniptera, in 1826 ; Degeer named them Suctoria, 1778 ; and some 
restrict the term Aptera to them. The mouth approaches nearer to that of 
the higher Dzptera, with which order they have the greatest affinity, and in 
which they would probably be placed by Burmeister. Fleas are parasitic 
in their perfect state, infesting man, beasts, and birds. The body is com- 
pressed, with a tough shining integument, and transverse rows of bristles. 
There are no wings, but these organs are represented by two scales on 
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each side. There are two stemmata; the mouth is provided with a tongue, — 
two lancet-shaped palpi, and a pair de long slender mandibles with serrulate 
edges. The maxillary palpi have four articulations, and are so long that 
they resemble antennee (the antennee being facanepaceney: and below these 
there are two maxille, shaped like triangular plates. The antennz are 
minute, situated behind the stemmata, and capable of being hidden in a 
cavity. The feet are long and bristly, and adapted for leaping, and the 
tarsi are pentamerous. The larva of the flea is a slender white active grub, 
without feet, but it is provided with antennee, and a pair of posterior hooks. 
It attains its full size in about twelve days, when it spins a silken cocoon, 
and becomes a quiet pupa, in which the ails of the imago are visible. , 

Fleas (Pulec irritans, pl. V7, fig. 73ab) abound where there are dogs — 
and hogs; in camps and barracks, where they often swarm in the quarters 
of the elders: The larva seems AoE to be parasitic, living upon the litter 
of stables, &c. They are often produced from eggs laid under the toenails, 
or in the seams of the drawers of uncleanly persons, where they find 
nourishment adapted to their wants. 

Pulex penetrans (pl. TT, fig. T2abed), the type of Guérin’s genus 
Dermatophilus, is a small species which lives parasitically beneath the skin 
of the feet of men and dogs in the warm parts of America, particularly 
Guiana and Brazil. It is iowa as the jigger (chegoe, ciao). and by a 
dozen other names. It is found in sandy places, where it hops about like 
the other species, until it finds a suitable resting-place, when it penetrates 
beneath the skin and forms serious sores. In this condition the abdomen 
of the female enlarges to the size of a small pea (fig. 72c, enlarged and 
inverted), and is found to be full of eggs. The male has not been observed, 
and is probably not parasitic. They frequently lodge in the toes, especially 
beneath the nails, causing great pain and inflammation, and it sometimes 
happens that the toes must be amputated, in consequence of the sores to 
which they give rise. Waterton saw the foot of a negro which was a mass 
of ulcers from the neglected attacks of this insect. According to this 
author, ‘‘ The Indian and Negro wenches perform the operation of extract- 
ing chegoes with surprising skill. They take a pin, and by a very slow 
process, they lay the part bare, and contrive to work quite round the bag 
which contains the chegoe and its offspring. As soon as this has been 
effected, they turn the bag out, whole and uninjured ; by which means none 
are left in the hole to form a new colony.” Besides man and dogs, the 
sand flea attacks sheep, goats, cats, hogs, oxen, horses and asses. Accord- 
ing to Azara, it does not extend beyond 29° of south latitude. 

Oxper 4. CoLrorrera (pl. 81, figs. 84-148). This order includes all the 
insects with thin membranous wings on the metathorax, covered by hard cori- 
aceous wing-covers or elytra attached to the mesothorax, their colorand texture 
having more or less resemblance to the general exterior surface of the body. 
The mouth is mandibulate, and the wings folded transversely to allow them to 
be withdrawn beneath the elytra. There are, however, exceptions to most of 
the characters by which groups in the animal kingdomare defined. The wings, 
and even the elytra, are sometimes wanting. The elytra, which unite in a 
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straight line along the dorsum, lap the one over the other in a few cases ; 
and in others they are connate, or soldered together into a single piece, 
there being no wings beneath them. 

The galea of the maxille in the Orthoptera is rarely represented in the 

Coleoptera, and when it is, the form is entirely different ; and the wings are 

neither formed nor folded as in that order. The head, thorax, abdomen, 

and feet, are distinct, and the prothorax is a conspicuous part, capable of 

motion, and allowing the head to move upon it. The eyes are generally 

two in number, and stemmata are extremely rare. In rare cases the eyes 

are absent. The mouth is composed of a labrum, mandibles, maxillee, and 
labium, with their appendages. The antenne and parts of the mouth are 
extremely variable, and afford characters for genera and higher groups. 

The abdomen is attached by its entire base; beneath it is more or less 
hard, but above it is membranous, being protected by the elytra. Coleoptera, 
with a few exceptions, do not fly with the ease and rapidity of some of the 
other orders, and they do not take wing so readily, it being necessary first — 
to raise the elytra and extend the wings; but in the Cicindelide and some 
other families, this is done with remarkable quickness. 

The head and prothorax are often ornamented by horn-like projections, 
sometimes resembling jaws, as in (pl. 81, fig. 148) Scarabeus hercules, 
in which the upper projection is from the pronotum, and the lower one from 
the head; and Oryctes nasicornis (fig. 145) has a horn arising from its 
head resembling that of a rhinoceros. The sexes are distinguished in 
various ways in the different groups, as by the antennz in some, and the 
feet in others. In some genera, as Lucanus (jig. 124), the mandibles are 
much larger in the male than in the female, and of a different form. This 
order is oviparous, the male dies soon after pairing, and the female after 
depositing her eggs. In cases where the male has not paired, it has been 
preserved alive for a period much beyond that of its ordinary life. 

The Coleoptera have been studied more than any other order of insects, 
the causes of which may be stated.as follows. With the exception of the 
Lepidoptgra, they contain the handsomest species. The Lepidoptera are 
difficult to take in a perfect condition, and when taken they require more 
attention in carrying and handling, and in expanding the wings, besides 
taking up more room in cabinets, and being more likely to be destroyed by 
moths and other destructive larve. Coleoptera_present great variety in 
their structure; their exterior hardness renders their preservation a simple 
matter. It requires but little trouble to collect and bring home a great many 
at a time, and they can be easily caught and collected when insects which 
are more upon the wing are not seen. There are more books upon. the 
Coleoptera, which facilitates their study and renders it more easy to: ¢lis- 
cover new species. 

In forming a collection of Coleoptera (and these remarks will, in most 
“eases, apply to other orders), various localities must be sought. Many 
frequent the blossoms and leaves of shrubs and trees, various species are 
found in rotten wood, dung, carrion (Wecrophorus prefers dead reptiles), 
beneath stones, logs, bark, or under the earth. Species which live in fungi 
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may be readily taken by making a pile of this material and looking through 
it in the course of a day or twe. Some species which live in moist places, 
or beneath the sand along the margins of water courses, can be driven from 
their retreats by dashing up water with the hand. Hosts of small species 
are found amongst the grass, from which they may be swept with a canvas 
net attached to a stout wire ring twelve or thirteen inches in diameter, and 
fixed in a handle about two feet long. The canvas and fixtures must be 
sufficiently strong to allow briers and other rough vegetation to be swept 
without injury toit. A great many species are attracted by a light at night. 
When captured, Coleoptera (and other insects which are not readily injured) 
should be put into small short vials in which a little paper has been put to 
ulow them to cling to, but predaceous ones should be put into a bottle with 
a little ether in it, as they would destroy the others. For the smaller kinds 
a bottle must be provided with a quill (to be closed with a stopper) inserted 
through the cork, through which they are to be passed into the bottle, to 
prevent the inmates from escaping when a new prisoner is to be added. 
These may be killed by having a little paper in the vial moistened with 
ether, or by immersing the hole in hot water. 

Each specimen should have a pin of a suitable size passed vertically 
through the right wing cover, to within less than half an inch of the head. 
When an insect is too small to have a pin passed through it, this must be 
stuck through the large end of a small triangle or wedge of thin card, about | 
one fourth of an inch long, and one sixteenth of an inch wide at the large 
end, the opposite end being pointed. Upon the upper surface of the point 
of this card, small insects must be gummed, and in such a position that the 
pin being vertical and upon the right, and the point of the card towards the 
left side, the insect must cross it at right angles, the right elytron being 
towards the pin, and the abdomen towards the manipulator, and this 
position must be preserved in the cabinet. The gum used must be gum 
arabic, with a little starch and inspissated ox gall, this being indispensable 
to prevent the gum from flying with the extremes of temperature, and it is 
sufficiently adhesive to prevent insects from being jarred loose by touching 
the pins. The same material is to be used in weplige insects. The pins 
used for the small cards should be small No. 1 of fe German manufac- 
turers, and in general thin pins should be preferred. When insect pins 
cannot be procured, the ordinary kinds may be used, but in this case a great 
many specimens must be attached to cards. If pins are subsequently pro- 

cured, the carded insects may be placed for a few hours in a closed vessel 
of moist sand, when they can be detached, and will be sufficiently relaxed 
to allow them to be pinned without breaking the antennee and feet. 

Specimens are to be arranged in horizontal rows on the drawers of a 

cabinet, made with every joint close. The drawers for the Coleoptera of 
the United States may be from twenty to twenty-four in number, of a size 
to allow a glazed cover to each, of ten by twelve inch glass, the frame of 
which should both enter about half an inch within, and project over the 
edge of the drawer on the four sides, to give double security to the joint. 

This frame should be carefully fitted before the drawer is put in. The 
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bottom should be smoothly covered with sheet cork, corn-stalk pith, the soft 
. root of the southern tupelo, or the wood of Agave americana. If soft white 

pine is used, a small hole must be made with an awl before a specimen can 
be inserted. The depth of the drawers will depend upon the length of the 
pins used. The German insect pins are 13 inches long, and are preferable 
on account of their toughness and elasticity, in which they excel the 
English and French pins. The pin that holds the insect will also pass 
through the label. A piece of camphor wrapped in gauze or other thin 
material should be placed in one corner of every drawer, and should it be 
found from the dust beneath a specimen that there is an enemy at work 
within it, it should be removed and subjected to a heat nearly equal to 
that of boiling water. This may be done by placing it in a covered tin 
vessel, which may be immersed in another containing hot water. A good 
wash to destroy moths and the various larvee found in collections, is com- 
posed of one part of oil of turpentine, and six of camphorated alcohol. 
A few globules of mercury are sometimes placed in the drawers to prevent 
the ravages of the minute louse-like Zroctes pulsatorwus. Constant care is 
necessary to prevent collections from being destroyed, and new specimens 
should be introduced with great caution, as they may contain eggs which 
will produce a destructive larva. 

Much of the history of insects remains to be known, and larvee should be 
drawn and described, and kept until their final change shows what they are. 
By a system of numbering, valuable observations may be made without a 
knowledge of the scientific name of an insect. This knowledge comes 
slowly, and the observer should not relinquish his studies because he meets 
with difficulties. New discoveries are made every year in Europe, whose 
entomology has been long studied by numerous active observers, and still 

- more important ones would reward a similar class upon this continent, 
where so much remains to be made known in the various orders of 
insects. 

Coleoptera are widely spread, the largest species being found between the 
tropics. They seem not to be as hardy as some of the Neuroptera and 
Diptera, none being found in Spitzbergen and similar localities. The 
richest collection of Coleoptera is that of the Royal Museum of Berlin, 
which contains 40,000 species. ) 

Various classifications of the Coleoptera have been proposed, not one of 
which has acquired an exclusive popularity. Here we follow that of 
Westwood, which agrees better with the arrangement of Stephens and 
Latreille, than with that of Erichson, which will probably supersede them 
in time. 

The order is divided into sections (Westwood Shuckard), according to 
the joints of the tarsi, which, although they are not uniform in every case, 
afford a remarkably good general characteristic. This gives the four sections, 
Pentamera, Heteromera, Tetramera, and Trimera. Macleay divides the 
Pentamera into two groups (named tribes by Westwood), Chilopodomorpha 
and Chilognathomorpha, according as the larva resembles Scolopendra and 
Julus; and he endeavors to divide the remaining sections in an analogous 
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manner according to the forms of the larve. There is a discrepancy in 
Mr. Westwood’s nomenclature of the Tetramera, of which he admits the 
three ordinary groups, but applies to them the name of sub-sections, which 
he does not apply in the other sections. The tribes are divided into groups 
termed sub-tribes by Westwood (sub-division by Shuckard, and section by 
Stephens), and each division of the sub-tribe is named stirps by Westwood 
and Stephens (and tbe by Shuckard). These divisions may be tabulated 
as follows : . 

Section. Tribe. Sub-tribe. Stirps. 

r Adephaga, . . Teens ‘ 
: Ty dradephaga. ( Chilopodomorpha, (i aa 

Rypophaga, . Necrophaga. 
Brachelytra. 

( Clavicornia. 
Lamellicornia. 
Macrosternia. 
Aprosternia. 

SR Oe Trachelia. 

phe RANG Us Trisomata. 
Melasomata. 

Sean MESA ates se 2 {a 

PENTAMERA, | 

j Cordylocerata, . 
\ Chilognathomorpha, 

Serricornia, . . : 

Herrromersa, Thysanuromorpha, 

TETRAMERA, Longicornia. 
A ipcieebag nelle . ( Phytophaga. 

TRIMERA, Anoplurimorpha, . 
Scaphisomata. 

The Coleoptera of the section Pentamera have five articulations to each 
tarsus, and they are the most perfect and the most numerous members of 
the order. In some of the Hydradephaga and Brachelytra the tarsi are 
anomalous, and in the latter there are dimerous forms, and such as have 
four articulations to the anterior and medial feet, and five to the posterior 
ones. Latreille divides the Pentamera into six families, Carnassiers, 

| Brachelytra, Serricornia, Clavicornia, Palpicorma, and Lamellicornia. 
The first corresponds to the Adephaga of Clairville, which include the 
predaceous land and water families, the former being the (Geodephaga, 
containing the two families Cicindelide and Carabide ; and the latter the 
Hydradephaga, with the two families Dyticide and Gyrinide. 

The Adephaga have slender antenne and a palpiform bi-articulate galea 
to the maxille in addition to the ordinary maxillary and labial palpi. The 
maxille have a row of stiff bristles along the inner margin, and the apex 
armed with a hook. 

‘am. 1. Cveindelide. In this family the antenne are slender, the apex 
of the maxille is in most cases a movable tooth bent inwards, and in the 

male the anterior tarsi are usually wider than in the female. These insects 
are of a moderate size, often of brilliant colors, the head and eyes rather 
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large, the mandibles strong, pointed, curved, and toothed, and all the organs 
of manducation and locomotion well developed. They inhabit hot and 
sandy localities and dusty roads, running rapidly, and when disturbed, 
taking wing with great facility, and alighting again at a little distance. 
They are very ferocious, and prey upon other insects. Among the genera, 
Cicindela (pl. 81, figs. 26-29) is the most abundant and the best known. 
Between forty and fifty species of the United States are known, for 
descriptions of which, Say’s paper in the Trans. Am. Phil. Soc., vol. i., 1818 ; 
and that of Dr. J. L. Le Conte in the Annals of the N. Y. Lyceum of 
Nat. Hist., may be consulted. The name Cicindéla (accented on the third 
syllable) is sufficiently well known to prevent names like soldier bug, or 
Spanish fly, from being applied to them. 

Fam. 2. Carabide (pl. 81, jigs. 11-16). This family corresponds very 
nearly to the genus Carabus, as viewed by Linneus. It is allied to the 
preceding, but the terminal tooth of the maxille is hardly ever movable, the 
mandibles have in general the predaceous structure less developed, and the 
head is generally narrower than the prothorax. These Coleoptera are 
predaceous, feeding upon insects, but a few feed also upon vegetable food. 
They are numerous in genera, species, and individuals, and they abound in 
cold and temperate regions. Many of the species are less than an eighth 
of an inch in length. They inhabit fields, where they feed upon larve and 
insects, and they constitute a majority of those found under stones and 
rubbish. They are generally nocturnal, although some, including the 
subulipalpi, are diurnal, with habits much like those of the Cicindelidee. Many 
of the species have a fetid odor, and exude an acrid liquid when disturbed. 

The second stirps, Mydradephaga (Hydrocanthari, Latr.), have the 
posterior and middle feet flattened, and margined with a bristly fringe, 
adapting them for swimming, and the posterior pair is distant from the 
medial feet. The body is oval and depressed, sometimes subglobular, the 
head broad, and the mandibles robust. There is much less variation of 
form, and fewer genera and species among them than appear in the 
Geodephaga ; and the forms from different countries and climates present 
but little variety, even in color. Of the two families, the Dytecidw have 
Jong antenne and short anterior feet, whilst the Gyrinzdw have the antenne 
short and the anterior feet long. The former swim beneath the surface, 
coming up occasionally to breathe, and the latter swim in circles upon it. 
These insects swim with great facility, and prefer lakes, ponds, or standing 
water. Like the Geodephaga, they are predaceous, both in their larva and 
perfect state. They seldom leave the water except to find another locality, 
and then they prefer flying by night. 

Fam. 1. Dyticide. Dyticus (D. marginalis, pl. 81, fig. 17) includes 
certain large species which are destructive to young fish, larvee, and worms. 
They are very hardy, and may be sometimes seen in small pieces of water, » 
when the surrounding parts are covered with ice. In some of the members 
of this family the elytra are smooth in the male and sulcate in the female, 
and in some males the three basal articulations of the anterior tarsi are 
enlarged and furnished with little organs like suckers. 
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Fam. 2. Gyrinidw. Tere the antenne are short, and of eleven articu- 
lations, the eye of each side is divided into two parts by the sides of the 
head, and the posterior and middle feet are flat and very short. They swim 
in circles upon the surface of the water, sometimes in great numbers, and 
when disturbed they dive with great facility. Like the preceding family, 
they are sometimes active in winter; and one species, according to West- 
wood, has been found upon Mount Etna in the region of perpetual snow. 

The second sub-tribe Rypophaga (or cleansers) have the antennee clavate, 
or thickening towards the apex, two labial and two maxillary palpi, the 
galea represented by the exterior maxillary lobe, which is generally dilated, 
and sometimes jointed, seldom palpiform. There are three stirpes, Phdl- 
hydria, Necrophaga, and Brachelytra. 

The Philhydria partake of the aquatic habits of the Hydradephein, 
living along its moist margins. They have the body short, and convex 
above, the aieea en covered by the elytra, the hind feet ee for swim- 
ming or walking, the mandibles small, the maxillary palpi with four 
articulations, and the outer lobe generally articulated. The Phahydria 
contain the six families: 1, Heteroceride ; 2, Parnide ; 3, Helophoride ; 
4, Hydrophilide ; 5, Spheridude ; 6, Agathidude. The first are the 
Acanthopoda, the second the Macrodactyla, and the third, fourth, and fifth, 
the Palpicornea of Latreille. | 

In the fourth family, Zydrophilide, the body is ovate or hemispherical, 
and adapted for swimming or walking upon subaquatic objects. The pro- 
thorax is narrowed anteriorly, and the feet are compressed. They are 
generally of dull tints, they prefer stagnant waters, and some are found in 
those that are brackish. Some of those which swim have the trasi of the 
four hinder feet fringed with long hairs. Hydrophilus (pl. 81, fig. 18) is a 
genus of large Coleoptera, with the sternum ending posteriorly with a long 
spine, the antennee of nine articulations, and shorter than the maxillary 
palpi. In swimming, the feet are moved alternately, giving a less rapid 
motion than in the predaceous families; and being vegetable feeders in 
their imago state, they have no need of great locomotive powers. The 
female has a posterior pair of organs for secreting a cocoon to contain the 
eggs. This is nearly an inch in diameter, and is composed of fine white 
suk interiorly, with a gummy coating which hardens, and is impervious to the 
water. It is affixed to floating aquatic plants. It is formed in about half 
an hour, and the extremity of the abdomen serves as a mould upon which 
to form it. The eggs, to the number of fifty or sixty, are inclosed in a 
regular upright position, and the young escape below where the aperture is 
very slightly closed. 

The second stirps, the Vecrophaga of Latreille, have the body depressed, 
the elytra often abbreviated, the apex of the antenne thickened, the man- 
‘dibles generally prominent, the maxillze with a double membranous extension, 
the outer lobe slender, rarely articulate, the maxillary palpi with three articu- 
lations, or with the basal articulation minute, and the feet ambulatory. These 
insects feed upon, and thus remove dead carcases; some remove decaying 
fungi in the same manner, and some feed upon the exuding juices of 
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plants. The families, according to Westwood, are: 1, Scaphidiide ; 2, Sil- 

phide (pl. 81, fig. 104); 8, Nitidulide ( fig. 102) ; 4, Engida ; 5, Pausside ; 

6, Mycetophagide; 7, Dermestide. Stephens places the Hrotylide here 

also, but with the exception of the tarsi, their affinities are with the Z7imera. 

In rare cases in the Dycetophagida, the tarsi are tetramerous and 
heteromerous. 

In the Silphide the body is depressed, the antenne clavate, with eleven 
articulations of which the terminal four or five form the head. The genus 
Necrophorus (pl. 81, figs. 105, 106) is remarkable for finding the carcases 
of small animals soon after death, burying them by working the earth from 
beneath them, and afterwards covering them. The female deposits her 
eggs in these buried carcases. 

The larve of the Dermestide destroy animal matter, especially dried 
skins. Dermestes lardarius is well known, from its attacks upon stores of 
beef and pork; and Anthrenus is very destructive to the various animal 
objects preserved in museums. In their perfect state, the Anthreni are 
found upon flowers. 

The Brachelytra (pl. 81, jigs. 4-6) form the third stirps of the sub-tribe 
Lypophaga, and are distinguished by the elongated form of the body and 
the shortness of the elytra (which seldom cover half the abdomen), and 

beneath which the wings are closely folded. The antennz are generally 
slightly thickened towards the apex, the mandibles are robust and seldom 
exserted, and the abdomem is flexible, and often raised over the back in 
running. They run and fly with great facility, and in their habits are 
allied both to the Carabide and to the other ypophaga. They live about 
dead animal and vegetable matter, or in damp localities, and some of them 
eat larvee and other living food. The habits of the adult and larvee are the 
same, and they do not differ much from each other, which indicates a low 
position in the living scale.. According to Westwood, this group should be 
considered a family under the name of Staphylinide, although it is usually 
divided into a number of so-called families. Most of the species are small, 
and require a good microscope and a good manipulation to study them 
properly. Westwood states the sub-families to be the six following: 1, 

Staphylinides ; 2, Stenides ; 3, Oxytelides ; 4, Omaliides ; 5, Tachyporides ; 
6, Pselaphides. In the last group there are only three articulations to the 
tarsi, one of which is so small as to have been at first overlooked, so that 
they were considered dimerous, and formed into a primary section named 
Dimera. They are from two to four millimetres long, and are found under 
stones, in meadows, and in ants’ nests. Dr. J. L. Le Conte has published 
an interesting memoir on the North American species. 

The Cordylocerata of Westwood constitute the third sub-tribe of the 
Pentamera, and include the stirpes Clavicornia and Lamellicornia. The 
stirps [elocera, the name of which is adopted from Duméril by Stephens, is 
named Clavicornia by Westwood, a term under which Latreille included 
the Weerophaga. 

The Clavicornia have the body short, sub-globular or sub-quadrate, 
the antennse clubbed, the basal articulation often forming half the entire 
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length, and the sternum in some cases hiding the mouth below. The feet 
are compressed, and can be drawn close to the body, which has generally 
cavities to receive them. This stirps contains the two families Byrrhede 
and Histeride. Hister (pl. 81, jigs. 119-128) is the chief genus of the 
latter family, in which the body is sub-quadrate, often widest in the middle, 
of a hard consistence, mostly black, marked with striz and punctures, the 
disposition of which affords good specific characters. The elytra are some- 
what shorter than the abdomen, the antenne are elbowed, and the mandibles 
strong and projecting. When disturbed, they draw up the feet, withdraw 
the antennee into cavities beneath the thorax, and simulate death. They 

are found in carrion, dung, and decaying fungi. The genus Hololepta is 
very flat and scale-like, and the species are found beneath mcist bark. The 
American species, Heterius brunneipennis, Randall (Hester), is found in 
ants’ nests. The paper of Major John Le Conte on this family may be 
consulted in the Boston Jour. Nat. Hist. 

The stirps Lamellicornia is extensive and contains numerous distinct 
forms. The distinctive character is in the antenns, which are short, of 
nine or ten articulations, the last (generally three) forming a club composed 
of flat plates closing upon each other like the leaves of a book. The 
anterior tibise are generally dentate. The males often differ from the 
females in having large mandibles and horn-like projections. This stirps » 
contains the largest and some of the handsomest and most splendid among 
known insects. Some feed upon pollen and honey, some upon leaves, and 
many frequent excrementitious and decaying vegetable substances. The 
larva is a long fleshy grub, generally white, curved in a semicircle, having 

six feet, little capable of locomotion, and generally living in the ground. 
The families are: 1, Lucanidw (pl. 81, jig. 124); 2, Geotrupide ( fig. 
148); 3, Scarabaide ( figs. 132, 186-142); 4, Aphodide (figs. 183-35) ; 5, 
Trogide ; 6, Dynastide (figs. 145-8); 7, Rutelide ; 8, Anaplognathide ; 
9, Melolonthide (figs. 129-181); 10, Glaphyride ; 11, Cetonrade ( figs. 
125-127). 7 

The Lucanide (Lucanus, pl. 81, fig. 124) are considered by Westwood 
and others to form a group equal in value to the remaining families united, 
named respectively Priocera and Petalocera by Duméril. ‘The American 
Passalus cornutus belongs to this family. Its larva is white, and presents 
the remarkable peculiarity of having but four feet, the posterior pair being 
represented by a small scale upon each side, which can be moved rapidly, 
as if it were a real foot. Itis found beneath the bark of rotten logs, and is 
not bent in a semicircle, but walks freely upon its inferior surface. The 
adult burrows in rotten wood, and may be recognised by its shining black 
color, large size, flattened parallel form, and quadrate prothorax separated 
from the striate elytra. The strongly elbowed antenne in this family 
indicate an affinity with the Histeride. 

The Scarabwide (pl. 81, figs. 182, 186, 140-144) have the front of the 
head extended into a flat clypeus used in working in the ground, and in the 
dung upon which they feed. Many of them form a ball of dung (said to 
contain the eggs) which one or two of them roll along until they have found 
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a suitable place, when they commence working the earth from beneath it, 

and gradually burying it. The American Canthon lave (or C. volvens) 

generally works in pairs, one pushing the ball backwards with its hind feet, 

its posterior extremity raised up, the other walking up the ball on the 

opposite side, thus causing it to roll. The ball is about three fourths of an 

inch in diameter, and quite globular. Copris carolina makes a small ball, 

which it buries at once. Deltochilum gibbosum of the southern states makes 

a small ball, in the exterior of which there is a great deal of cow’s hair. 

The genus Ateuchus (pl. 81, fig. 182) entered largely into the mythology 
of the ancient Egyptians, and models and figures of it are common among 
Egyptian antiquities. In Lethrus cephalotes (fig. 144), a European insect, 
the pronotum and elytra nearly correspond in size and convexity, the feet 
are long, and inserted near each other, and the antenne terminate in a 
reversed cone. 

The Aphodiide (jigs. 1383-5) are small oblong insects found in dung, some 
of which are black, and some of brighter colors. They may be seen flying 
slowly along the roads in the warm days of autumn. The elytra cover the 
entire abdomen. 

The Dynastide include some of the largest Coleoptera, as Dynastes 
hercules (fig. 148), D. acteon (fig. 147), D. alsoéus (fig. 146), Oryctes nasi- 
cornis (fig. 145). During the day they live in the earth, or in the decom- 
posed matter of old trees, and fly about at night. Scarabeus tityus, of the 
United States, is found in old apple trees. In general, the male alone has 
the horn-like projections. 

Melolonthide. Melolontha vulgaris (pl. 81, fig. 181), WL. fullo (fig. 
130), Rhizotrogus (fig. 129), Serica (fig. 126), are examples of this family, 
which is important in its relations with agriculture. 

The Cetoniide, of which Cetonia (pl. 81, fig. 125) and Trichius (jig. 
127) are examples, contain some of the handsomest of known insects. 
They feed upon the fluids of plants, as honey and sap, and also upon parts 
of the blossoms. 

The Serricornia constitute the fourth sub-tribe of the Pentamera, and 
include many handsome forms of vegetable feeders, in which the antennie 
are generally short, and serrate, pectinate, or filiform, the apex rarely 
thickened. The form is lengthened, and the elytra generally cover the 
abdomen. ‘They include the two stirpes, acrosternia and Aprosternia. 

The Jfacrosterna (Sternoxi of Latreille, pl. 81, jigs. 22, 28) contain 
the genera Luprestis, and many more having the same general characters. 
They aye included in the three families, Buprestidae, Hucnemide, and 
Hlateride. 

The Luprestide include a great number of brilliant, large, and medium 
species resembling gold or precious stones. The body is hard, cylindrical, 
flattened, elliptic or oval, the feet short and weak, the elytra narrowed 
towards the end, the wings adapied for a rapid flight, the head vertical and 
deeply inserted in the prothorax, which is attached by a wide surface to the 
mesothorax, so that there is but little motion between these parts. They 
are chiefly inhabitants of warm climates, and the size of the species varies 
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from a line to two and a half inches. Buprestis mariana (fig. 22%, to 

which this generic name properly belongs, is much like the North American 
M. virginiana. Fig. 23 represents Huchroma gigas, which inhabits 
Cayenne. The larvz in this family bore in wood, and may be frequently 
discovered under the bark of pine logs. 

The Llatercde (pl. 81, figs. 30-83) are closely allied to the Buprestidae, 
but the colors are not so brilliant, and the body is less hard. The chief 
difference is in the structure of the prothorax, which moves so freely in a 
vertical direction that the insect can employ this power to throw the body 
about, either to regain its position upon its feet or to escape. The pro- 
sternum has a projecting spine, which fits into a corresponding impression 
in‘ the mesosternum. They are generally found among living vegetables. 
We have found the larva of the large North American Alaus oculatus in 
the wood of ash trees. This species extends from the northern part of the 
United States to the latitude (19°) of Vera Cruz in Mexico. 

The Aprosternia (or Malacodernia) have the antenne generally long 
and serrated, sometimes clavate, and not lodged in a groove of the pro- 
sternum, the head deflexed and deeply seated, the body elongate and 
generally soft, and the feet rather long and slender. The greater part of 
them are winged. The larvee feed either upon wood or insects, and the 
adults are found upon flowers or plants, in dead wood, or upon the earth. 
Some are predaceous. The dfalacodermes of Latreille include the families 
Cebrionides, Lampyrides, Melyrides, Clairones, and Ptwmores ; but Stephens 
and Westwood extend the group considerably further, and the latter adds 
the family Scydmenide, which Stephens places with the Heteromera. With 
this exception, the families of these two authors agree, and are as follows: 1, 
Cebrionide ; 2, Cyphonide; 3 Lampyride ; 4, Telephoride ; 5, Melyride ; 
6, Cleride; 7, Ptinde,; 8, Lymexylonde; 9, Bostrichide,; 10, Scyd- 
menide. 

The Lampyride are well known as the family containing the fireflies 
and glow-worms. The body is lengthened and depressed, and with the 
elytra of a soft consistence, and the head is more or less hidden by the 
prothorax. Most of the species seem to be carnivorous. When disturbed 
they draw in their members and simulate death. The common glow-worm 
of the middle United States is the female of Photuris versicolor. 

In the Melyride, some of the species of Malachius are remarkable for 
having red lateral organs which they can swell or relax at pleasure, the use 
of which is not known. The species of this genus feed upon insects. 

In the Cleride, the larva of the genus Clerus is remarkable for destroying 
the larvee of bees. Vecrobia and Corynetes are found about old animal 
carcases, particularly upon the bones. 

The family Piinide contains various small oval insects with the head 
placed deep in the prothorax, the antenne eleven-articulate, filiform, or 
sometimes pectinate. They are of obscure colors, and counterfeit death. 
They are very destructive to the woodwork of houses and furniture, and 
some destroy books and collections of dried plants and insects. The 
genus Anobiwm sometimes strikes its jaws upon the wood in which it 
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has its station, in such a manner as to imitate the ticking of a 

watch. 
Lymewylon, the type of the family Zymexylonide, is very destructive to 

ship timber in the dockyards of Europe. 

The Bostrichide have a hard cylindrical body, a deeply seated globular 

head, clavate antenne, strong mandibles, and the pronotum projecting over 

the head, and often scabrous. They live in timber, boring holes in the wood 

and bark. 
With few exceptions, the section LZeteromera have four articulations to 

the posterior tarsi, and five to the others. They are generally vegetable 
feeders, and differ much in their habits. Some live upon plants, and are 
variously colored ; others live in dark places, and are of obscure colors ; 

and some, which are allied to the latter, are found in desert plains. Latreille 
divides this section into four groups, named MMelasoma, Taxicornia, Stene- 
lytra,and Trachelides. Westwood divides them into three stirpes, Zrachelia, 
Varicolores, and Melasomata. The Zrachelia (Pyrochroa, pl. 81, fig. 49) 
are an extension of Latreille’s group Zrachelides, and contain a number of 
active insects, with the body and elytra soft. They are found upon plants, 
and are generally of bright colors. The head is enlarged behind the eyes, 
and the antennee are slender and branched. 
Westwood indicates the following families in his tribe Zrachelia: 1, 

Notovide ; 2, Pyrochroide ; 3, Lagrude ; 4, Horude ; 5, Mordetlide ; 
6, Meloide ; 7, Salpingide ; 8, Oedemeride ; 9, Melandryide. 

There is a good deal of confusion in the names of several genera of 
Heteromera, on account of an endeavor to set aside names which should 
stand on the ground of priority. Linneeus, the inventor of the modern 
nomenclature, applied certain ancient names, as Cicindela, Buprestis, and 
Cantharis, to insects, without caring particularly to what insects they were 
applied by the ancients, and properly, because with the ancients these were 
worthless vernacular names; and as we do not go either to Pliny or to a 
modern retailer of drugs to learn entomology, we have no particular interest 
in knowing the names objects bear with them. 

With Linneeus, the blistering flies formed a part of his genus Meloe, and 
he formed a genus, Cantharis, in 1735, for an insect to which Scheffer 
applied the useless synonym of Zelephorus, in 1766. In 1764, Geoffroy 
properly separated the blistering flies from J/Zeloe, assigning to them the 
name Cantharis of the druggists, which he had no right to do, that name 
being already applied to a genus, so that it was virtually without a name until 
Fabricius, in 1775, rectified the blunder of Geoffroy, by naming the blister 
flies Lytta, a name adopted by Dejean, Say, Erichson, and others. 
Many of the J/elocde have the power of raising blisters when applied to 

the skin, and different species are used for this purpose in different coun- 
tries. In Meloe (pl. 81, jig. 7), one of the elytra laps over the other at 
the base. 

The tribe Atrachelia have the head enlarged and deeply set; they are in 
general dark-colored, living in dark places, and running slowly upon the 
ground. A few of the families are bright-colored, and are found upon 
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flowers. The families are: 1, Cistelide; 2, Helopide ; 3, Diaperide ; A, 
Tenebrionide ; 5, Blapside ; 6, Pimeliide. Of these, the three first are 
variously colored, and constitute Westwood’s sub-tribe Varicolores. The 
remaining three are black or obscure, and constitute the Melasomata ot 
Latreille. 

The Zenebrionide are well known from the meal bug (Zenebrio molitor), 
the round hard larve of which, as well as the perfect insect, are found in 
flour, sea-biscuits, &c., upon which they feed. 

The Llapside of the United States occur in the region of the Rocky 
Mountains, whence they extend to Texas. 

The insects of the section Zetramera include those Coleoptera which have 
four movable articulations to all the tarsi. They are very numerous, and all 
of them are vegetable feeders, both in the larva and perfect state. They are 
divided into three stirpes, of which the 2Aincophora have the head produced 
into a rostrum, and the antenne generally short and elbowed. The 
Longicornia have long antennee and an oblong body ; and the Phytophaga 
have a short round body and short antenne. There are many beautiful 
insects among the Tetramera, but except among the Longicornia, they are 
generally less than an inch Sitios 

The Lhincophora (pl. 81, es 65-76) are numerous in species, of which 
about 8000 have been Heer in the great work of Schcenherr. The 
mouth is situated at the end of the rostrum, which is sometimes very 
slender, and as long as the rest of the body. The insects known as weevils, 
which are destructive to various kinds of seeds, belong here, and the seeds 
of a great many vegetables are attacked by peculiar species. The elytra 
are often connate, or united in a single piece, and with the exterior parts, 
they are often so hard that it is difficult to stick a pin through them. Some 
are beautifully marked with brilliant minute scales, which are favorite 
objects for viewing with the microscope. The English have named several 
of these diamond beetles, on account of the appearance of these scales. The 
divisions of Rhincophora by Scheenherr are here given, from the fifth 
volume of his Genera et Species Curculionidum, 1839. It will be observed 
that his use of the words order, family, &c., is peculiar to himself. 

Sup-ram. 1. Genvtnt. 
Orvo I. Gonatocert. Antenne geniculate, basal articulation received 

into a groove in the side of the rostrum. 
Leeto 1. Bracuyruyncur. Rostrum short and robust. Divisions 

(Phalanx 1): Brachycerides, Entimides, Pachyrhynchides, 
Brachyderides, Cleonides, Molytides, Byrsopsides ; ‘since 2) 
Phyllolides, Cyclomides, Otiorhynchides. | 

Lecio 2. Mercornyncut. Rostrum cylindric, lengthened, with the 
antenne between its base and middle. Divisions: Erirha- 
nides, Apostasimerides (sub-divisions: Cholides, Baridides, 
Cryptorhyncides), Conophorides, Cionides, Rhyncophorides, 
Cossonides. 
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Orpo II. Orrnocert. Antenne not geniculate, basal articulation not 
very long, and not received into a groove in the rostrum. 
Divisions: Zanaonides, Ithycerides, Camerotides, Antlharhini- 
des, Attelabides, Belides, Apionides, Ramphides, Cylades, 
Ulocerides, Oxyrhynchides. 

Sus-FAM. 2. SPURIL. ; 

Leaio 1. Palpi hidden, very short, antenne geniculate and clavate, 

tarsi pentamerous. Division: Dryophthorides. 

Lxcio 2. Palpi hidden, antenne straight, not properly clavate, tarsi 

indistinctly pentamerous. Divisions: Oxycorynides, Bren- 
thides. 

Lec1o 3. Palpi exserted and filiform, tarsi distinctly tetramerous. Di- 
visions : Rhinomacerides, Anthribides, Bruchides. 

Schcenherr excludes the Scolytide from the Rhynchophora, and Westwood 
places them at the end of them. They include various genera destructive 
to forest trees. 

The Longicornia (pl: 81, jigs. 44-60) have the antenne long and 
tapering, generally as long as the body, and not clavate; the eyes generally 
reniform, and the body elongated. The head is sometimes horizontal and 
sometimes vertical, the front generally impressed, the prothorax varying, 
being convex or flattened, transverse, globular, cylindrical; spinose, 
nodulous, or smooth ; presenting in Acrocinus a movable spine (umbo) on 
each side. The feet are generally slender, the tarsi clothed with short hair 
beneath, and the third articulation cordate. Some of the females have an 
Ovipositor to insert the eggs in the bark of trees. They are graceful in 
form, and many of them are brilliantly colored. Some run and fly with 
great facility, whilst others are tardy in their movements. Some are 
deprived of wings and confined to the ground and low shrubs. Some fre- 
quent flowers and other forest trees, and the larve of the latter are often 
destructive to useful trees. The beautiful American Clytus pictus, a species 
marked with yellow lines like fig. 51, is very destructive to locust trees, in 
the branches of which the larva bores. It also destroys young hickory 
saplings which have been cut for hooping casks. 

The larva of Oncideres cingulatus lives within the dead branches of 
hickory, eating the dead wood; and to supply it with this food, the female 
deposits the eggs in little perforations which she makes in the bark towards 
the end of the branches, which she kills, by gnawing a groove entirely 

round, through the bark and into the wood, which effectually accomplishes 
the object. The dead branch retains its position long after the dead insect 
has left it. The upright stem is often thus attacked, when a lateral branch 
shoots forth to supply its place, which may be similarly attacked the next 
year, and this sometimes happens for four or five years in succession, so 
that the top of a young hickory tree sometimes presents a curious and mu- 
tilated appearance. 
There are three families of Longicornia: Prionidw, Cerambycide, and 
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Lepturide. Among the genera figured in plate 81, are Prionus (fig. 61), 
Clytus (figs. 51, 52), Astynomus (fig. 54), Saperda (fig. 56), Leptura (fig. 
46), Molorchus (fig. 45). In the last the elytra are very short, and the 
Wings are not folded under them. Serville is the chief authority in the 
arrangement of the Longicornia. For the species inhabiting the United 
States, the papers of Say, Haldeman, and Le Conte, may be consulted. 

The Phytophaga is an extensive group of short and often polished and 
bright colored insects which inhabit and feed upon plants, and many of the 
species are destructive to garden vegetables. Latreille divided them into 
Eupoda (from the size of the posterior feet) and Cyclica (from their circular 
form). The families are: 1, Sagride; 2, Crioceride ; 3, Cassidide ; 4, 
Galerucide ; 5, Chrysomelide. The first and second of these belong to 
the Hupoda. 

In the Chrysomelide the antennz are eleven-articulate, and are inserted 
in front of the eyes ; the head is small, and inserted in the prothorax, which 
is narrower than the elytra. The colors are generally bright, and resemble 
polished copper, gold, or steel. There are between six and seven hundred 
species known. They abound in tropical climates, and are common in 
temperate regions. | 

In the last section, Zremera (pl. 81, figs. 83-101), of the Coleoptera, the tarsi 
have three movable and distinct articulations, with the addition of a minute 

and immovable one. The species are of a small size, the body is short and ~ 
often hemispherical, and the antenne are short, with a tri-articulate club. 
Some feed upon plants, some upon fungi, and others upon the genus Aphis. 
The families are: Hrotylide (Clavipalpt, Latr.); 2, Endomichide (fungi- 
cola, Latr.); 3, Coccinellidee (Aphidiphagi, Latr.). To these some add the 
Pselaphida, the characters of which assimilate them to the Brachelytra. 

Fam. 1. Hrotylide. These insects are sometimes placed at the end of 
the preceding section, on account of their tetramerous tarsi. The antenne 
have eleven articulations, they end in a compressed club, and are usually 

inserted in front of the eyes. The edges of the elytra are turned in upon 
the venter laterally, and they are often marked with impressed points. They 
live upon plants, and the great majority of the species belong to the 
American continent. The genera 77riplax, Languria, Hrotylus, and Dacne, 
have representatives in the United States. 

Fam. 2. Endomychide. These are found in fungi, both in the larva 
and imago state. Their size is small, the antenne are eleven-articulate, 
placed near the eyes, and they are larger than the head and prothorax 
together. Mulsant terms them Sulcicolles, from the longitudinal grooves 
of the pronotum. 

Fam. 8. Coccinellide (pl. 81, jigs. 93-100). This family includes the 
little hemispherical insects known as lady bugs. They are of bright colors, 
and are often marked with spots. When disturbed they emit a yellow fluid 
from the joints of the feet, which was formerly supposed to be a specitic for 
the toothache. They feed upon Aphides, but the common large yellow 
American species with the black spots (Coccinella borealis), eats cucurbi- 
taceous plants both in its larva and perfect state. These insects pass the 
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winter in crevices, or under bark, in little colonies. Mulsant has added a 
considerable number of genera to the family. 

Orver 5. OrruoprerA. In this order (pl. 80, jigs. 78-93) the anterior 
wings (or teginina) are somewhat coriaceous and veined, with the inner 
margins overlapping and not meeting in a straight line as in the Coleoptera. 
The mouth is mandibulate, and much like that of the Coleoptera; the 
mandibles and maxille are well developed, each of the latter being pro- 

tected by an external jointed galea. The labrum is transverse, the labium 

four-parted, and with the tongue, labial palpi, and maxillary palpi, well 

developed. The body is*generally long, the head vertical, the antenne 
slender, and the thorax much as in the Coleoptera. In some cases the wings 
are wanting, and sometimes they are so small as to be useless. Some have 
the anterior wings only, and in one genus the posterior ones are alone 
present. The feet are well developed, but whilst some forms are very 
active, the movements of others are remarkably slow. The grasshoppers 
are perhaps more destructive to growing vegetation than any other family. 
The Mantide eat other insects, and the Blattide or cockroaches destroy 

both animal and vegetable substances. The Orthoptera are generally of a 
large size, and although in bulk they probably do not surpass the gigantic 
beetles, in the length of the body and the expanse of their feet and wings the 
Phasmide much exceed them, some of them being eight or ten inches long. 

The Orthoptera are much less numerous in species than the Coleoptera, 
although in the number of individuals they are at times extremely abundant. 
There are six families: 1, Forficulide; 2, Blattide; 3, Mantide; 4, 
Phasmide ; 5, Gryllide ; 6, Locustide ; 7, Acridude. 
Fam. 1. Forficulide. This family is considered an order by some 

authors, under the name of Dermaptera, &c. They resemble (Forficula, 
pl. 81, jigs. 1, 2) the Brachelytra, having a slender body, and the elytra 
short, but they differ in the organs of the mouth, which correspond to the 
type of the Orthoptera. rom these they differ in the wings, which have a 
peculiar structure, and in the peculiar pincer-like organ at the extremity of 
the abdomen. The wings fold both longitudinally and transversely to bring 
them under the elytra. They are active, and feed during the pupa state, in 
which they resemble the typical Orthoptera. They run and fly well, live 
in damp plages, and feed upon vegetable food. In Europe they feed upon 
flowers, and are considered a great pest by gardeners, but the American 
species seems not to destroy anything valuable, nor is it popularly known 
by anyname. /orficula sits over her eggs and carefully watches the young 
when they appear. The larvee resemble the adults, but they are without 
wings, whilst the pupz show indications of them in an undeveloped state. 
These insects are trimerous, and the antennz are long, slender, and composed 
of many articulations. Some authors admit but one genus in the family. 

Fam. 2. Blattide (Llatta, pl. 80, fig. 93). The family of the cockroaches 
has the body depressed, the head more or less hidden under the prothorax, the 
elytra horizontal, with the inner edges passing over each other; the antennez 
are long and setaceous, the feet cursorial, the tarsi five-articulate, and the 
apex of the abdomen with two slender appendages. 
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The wings of this family are generally better developed in the male 
than in the female, and the latter has a wider abdomen, with one or 
two segments less than in the male. The eggs are contained in a capsule 
resembling a small bean, with one edge serrulate, and this the female carries 
at her abdomen for some time. 

These insects are nocturnal, hiding by day and roaming about in search of 
food at night. In houses they are most abundant about fireplaces. They 
infest ships, which have distributed several species over the world, so that 
it is difficult to tell the original country of some of them. In tropical regions 
they are extremely troublesome, from their voratity and their numbers. — 

fam. 3. Mantide (figs. 90, 91). Body lengthened, prothorax longer 
than in the remaining thoracic portion, anterior feet raptorial, tarsi five- 
articulate, antennee sometimes pectinate, apex of the abdomen with two 
slender appendages. They are carnivorous, and seize their prey with the 
anterior feet. The wings are horizontal, and the elytra in the males are 
larger and narrower than in the females. They remain stationary, waiting 
for their prey, their prothorax and raptorial feet raised as if in the attitude 
of supplication, whence they have been called praying insects, and Mantis 
religiosa (pl. 80, jig. 90) has received its trivial name from this cireum- 
stance. They are pugnacious, and when confined together will eat each 
other. The Chinese make them fight for amusement, and it often happens 
that one will cut off the head of its antagonist by getting its neck within — 
the grasp of one of its raptorial feet. The eggs are deposited in a single 
body, and covered with a gummy mass which hardens in the air. The egg 
mass of Mantes carolina, of the Southern United States, will serve as an 
example. In Hmpusa (E. gongylodes, pl. 80, fig. 91), the antenne are bipec- 
tinate in the male, and setaceous in the female. This genus is remarkable 
for the leaf-like expansions upon the feet. 

fam. 4. Phasmide (pl. 80, figs. 89, 92). Here the elytra are rudimen- 
tary, the prothorax shorter than the remaining thoracic portion, the antenne 
setaceous, all the feet ambulatory, and the tarsi are usually pentamerous. 
These insects are phytophagous, and live upon trees ; and they present some 
very curious forms. Some species have wings, whilst others have not the 
least rudiment of them. In the species which have large wings their 
anterior margin is thickened, and covers the inner fan-like portion like the 
outer stiff edge of a fan. Some of these have been named walking-sticks 
from their resemblance to a stick. COyphocrana gigas (jig. 92, from the 
Moluccas, is ten inches long. The foliaceous expansions upon the feet of 
the genus Phyllium (P. siccifolium, fig. 89), and the shape and color of the 
wings, give it the appearance of a leaf, whence its scientific name, that of 

walking leaf, sometimes given to it in English. 
Bacteria femorata, figured in Say’s American Entomology, is found from 

Pennsylvania to Carolina, upon chestnut trees, the leaves of which it eats. 
The eggs resemble certain seeds; they are mature in autumn, and they are 
probably laid upon the ground. This is generally a rather rare insect, but 
Dr. Hiester has discovered that they occur in great numbers in the 
Monocasy hills in eastern Pennsylvania. He says: “In the latter part 
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of September, 1846, I observed, at a great distance, the forest on the 

Monocasy hills to be stripped of its leaves, and to have a peculiar brown 

appearance. On inquiry, I was told that within a month or six weeks 

myriads of strange insects had suddenly made their appearance, and were 
voraciously devouring all the leaves of the forest trees. I had learned, a few 

days previously, that some insect was committing great ravages on the forest 
trees at the distance of twenty-four miles in the opposite direction. Indivi- 
duals from both localities being procured, were found to be the same insect.” 

Fam. 5. Gryllide (pl. 80, jigs. 86-88). The family of the crickets were 
included by Linnzeus in his great genus Gryllus, and on this account there 
is some confusion of names. This family was named Gryllides by Latreille, 
and Achetide by the English. The antenne are long and filiform, the tarsi 
generally trimerous, and the abdomen terminating with two long sete. In 
the crickets the males produce a monotonous stridulating noise, by rubbing 
together a peculiar apparatus upon their elytra. Although they have a 
general resemblance to the grasshoppers, they differ in their habits, being 
altogether terrestrial, and having the power of burrowing to a greater or 
less extent. They run well, but do not leap as well as the grasshoppers. 

The true crickets generally remain in their burrows during the day, and 
search for their food at night. In some countries they infest houses, particu- 
larly the kitchens, where they are attracted by the warmth. They seem to 
live both upon vegetable and animal food. The crickets are referred to 
the genus Gryllus, Linn. (pl. 80, jigs. 86, 87), although the English ento- 
mologists use the Fabrician name Acheta. 

Gryllotalpa (fig. 88) is a genus in which the anterior feet are short and 
broad, and adapted for digging, like those of the mole, and like this animal, 
they burrow beneath the soil, forming a small bridge which marks their course. 
In Europe it is regarded as a noxious insect, but the American species seems 
not to be known to horticulturists. 

Fam. 6. Locustide. Variations of this family name are used by the 
French and Germans, but the English name them (Gryllidw, and the 
Gryllide they name Locustide, apparently for the purpose of making a con- 
cession to the vulgar name Jocust, as used in England. In this family the 
antenne are setaceous and very long, the wing-covers deflexed, the posterior 
feet very long and adapted for leaping, the tarsi tetramerous, the abdomen 
with a pair of small filiform appendages, that of the female having a sharp 
flattened ovipositor. The males make a loud stridulation by means of their 
upper wings, near the base of which is a plate of a peculiar construction 
for this purpose. Locusta viridissema (pl. 80, fig. 85), the cigale of the 
French, is a noisy European species, and the Platyphyllwm concavum 
or Catydid, is a familiar American example. Decticus apterus (fig. 83), 

D. verrucivorus (jig. 84), are European species; Poccilocera morbillosu 
( fig. 82) is from the Cape of Good Hope. These insects are more arboreal 
in their habits than those of the next family, and from the fine green color 
of many of them, they are easily overlooked among foliage. 

fam.7. Acridiide (pl. 80, jigs. 78-81). This family is named Acridiens 
by the French, Zocustide by the English, and by Burmeister Aecrzdiodea. 
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The body is flattened and robust. The antenne are short, the posterior 

feet saltatorial, the tarsi trimerous, the abdomen has two very short 
appendages, and that of the female is without a prominent ovipositor. 
These insects produce a stridulation by rubbing their hinder thighs against 
the wing-covers, and the large common species of the United States 
(Zdipoda carolina), which is found in dry places, such as dusty roads, may 
be seen hovering a yard or two above the ground over a single spot, the 
wings then producing a fluttering sound which is not heard in its ordinary 
fight. This species is brown, with the wings black, margined with yellow. 

Acridium eristatum (fig. 81), Edipoda stridula (jig. 78), O. caerulescens 
(fig. 79), O. migratoria (fig. 80). The last is two inches long, and inhabits 
central, southern, and eastern Europe, where it occasionally commits great 
ravages upon the vegetation. Various species are abundantly distributed 
over various parts of the world. 

Orper 6. Nevroprtera (pl. 79, figs. 54-76). This is a somewhat irregular 
mandibulate order, the characters presented by it being varied, and on this 
account various modifications have been proposed for it. In the Lzbellulida, 
the trophi make an approximation to those of the Orthoptera, to which the 
order has been united by Erichson, whilst Kirby separates the Trichoptera 
as a distinct order. The antenne are generally setaceous and short. The 
four wings have usually reticulate nervures ; they are generally of equal size 
and eonsistence, and the posterior pair is not generally folded. The pupa 
is sometimes active and sometimes quiescent. The larvee are hexapod, 
mostly predaceous, and they are either terrestrial or aquatic. 

Blanehard divides the order into nine tribes, named after the genera 
Termes, Embia, Psocus, Perla, Ephemera, ibellula, Myrmeleon, Raphidia, 
and Phryganea, the last belonging to one section, and all the rest to 

_ another. Westwood (who considers the Z7ichoptera to be a distinct order) 
adopts the following arrangement: 1, Zermitidw; 2, Psocide; 3, Periide ; 
4, Ephemeride ; 5, Libellulide; 6, Myrmeleonide ; 7, Hemerobude ; 8, 
Sialide ; 9, Panorpide; 10, Raphidude; 11, Mantispidee. 

The Thripside (pl. 80, fig. 51) form a group of small extent, which 
Burmeister includes in his great order Gymnognatha. The species 
are minute and linear, with four narrow and equal wings, deprived of 

- ervures, strongly fringed with long hairs, and not folded. The mouth is 

mandibulate, the tarsi dimerous and ending in a vesicle, as in some of the 
lower Arachnida. They are considered hurtful to plants, and it is probable 
that an American species attacks the human skin, causing an itching like 

that of Simulium. The pupe are active, and their affinities are with the 

WNeuroptera. There are various species in Europe and America. They 

form Haliday’s order Thysanoptera, and include a number of genera. 

The Termitide include the genus Termes (pl. 79, fig. 56, a, b, ¢, d) or 

white ant, which presents many curious features in its economy. The body 

is white and oblong, the antennez short and moniliform, the eyes lateral, 

the stemmata two in number, and the mouth mandibulate, resembling 

that of the Orthoptera in having a galea; and the tarsi are four-articulate. 

They live together in societies composed of various kinds of individuals. 
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Besides the male and female, there are some with a large head and mandibles, 
which are the soldiers, named neuters by Latreille. Pupze with the wings 
folded under the integument, are sometimes seen, and the great mass is made 
up of apterous individuals, which, from occurring of all sizes (some of them 
being very small), must be larve. They are active in all their stages, and 
the larvee present the curious fact of being the general workers of the 
colony. In the American Zermes frontalis, Hald., the pupe take their final 
form in the spring, when they take wing in the morning in great numbers. 
In a few days the wings drop off, and no winged individuals are seen. This 
species works galleries in logs and stumps of trees, and is equally abundant 
in localities suited for ants, or beneath stones, when it forms galleries in the 
ground, plastering them with a hard mixture of clay. They are never seen 
out of their burrows except in the winged state. A species in Western 
Africa, Z. fatalis (pl. 79, fig. 56c), builds conical nests ten or twelve feet 
high, with turrets rising from the surface, and having the entrances beneath 
the ground. When gravid, the female of this species (pl. 79, fig. 56 @) has 
the abdomen many thousand times its natural size, being nearly three inches 
long and three fourths of an inch in diameter, and containing about eighty 
thousand eggs, which are discharged in twenty four hours. The female, at 
the time of depositing her eggs, is walled within a hollow prison of clay 
shaped like a flat apple or turnip, the margin of which is perforated with a 
row of small holes through which the eggs are said to be ejected. A small 
species in France destroys furniture, woodwork, and records, its presence 
being seldom known until it is too late. 7! frontalis has not been known 
to appear about houses. Dr. T.S. Savage made extensive observations 
upon 7. fatalis, which are detailed in the fourth vol. of the Proceed. Acad. 
Nat. Sci. 

The little apterous louse-like insect, Zroctes pulsatorius, found among 
bocks, belongs to the family of Psocide. Perla bicaudata (pl. 79, fig. 67) 
is a representative of the Perlide. 

The Lphemeride (pl. 79, figs. 70, 71, 72) are well known by the four 
wings with nervures in both directions, the anterior pair much the largest, 
the organs of the mouth but little developed, and the abdomen ending with 
long sete. The larvee live in the water, and the adults are fond of flying 
in the air, rising vertically above a certain spot, then falling slowly with 
their wings expanded. These insects were known to Aristotle and lian, 
who named them in allusion to their short life, which in general extends 
from three hours to a day, although by keeping the sexes apart they will 
live from one to three weeks. When they leave the pupa state they fly off 
apparently perfect insects, but the succeeding night they cast off another 
thin pellicle from all parts, including the wings, and this being found at a 
distance from the water, and bearing a considerable resemblance to the 
pupa case as it stands attached by the feet to various objects, conveys the 
false impression that the pupee are able to walk a great distance before they 
are transformed. Pictet of Geneva is the chief authority upon this 
family. 

The Libellulide are composed of various genera, among which are 
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Agrion (pl. 79, fig. 73), Calepieryx (fig. T4), Libellula (jig. 75), and 
Aischna (fig. 76). They have the body slender, the wings large and 
reticulated, the head, and particularly the eyes, large, the mouth well 
developed, and they are of predaceous habits in the larva and imago state. 
In the latter the feet are slender, adapted for standing rather than for loco- 
motion, and they resemble the swallow in passing most of their time and 
taking their prey in the air. They are sometimes found in forests, but 
generally along water courses. ‘The larve are aquatic, and the eggs are 
deposited upon the water by the female, who allows the tip of her abdomen 
to touch the surface at the time of eeelolons 

Among the Myrmeleonide, the genus Myrmeleon (M. libellulordes, tee 
79, fig. 60; MM. formicarius, fig. 61a) is remarkable for the habits of the — | 
larva ( 616), which forms a conical depression in the ground where the 
éarth is dry and pulverulent (the dust of decayed wood being preferred in 
the United States). Beneath the bottom of this cavity the larva lies either 
entirely covered, or with the mandibles exposed. When an ant or other 
insect wanders across one of these pits, it slides down the sloping side, and 
the particles which roll to the bottom indicate the presence of an object, 
upon which the larva, by upward jerks of the head, tosses up a little shower 
of dust, which, falling on and around the intruder, carries it within reach 
of its wily enemy. In Virginia this insect is called a hoodlbug, and the 
repetition of this word over its opening in a half singing tone, is said to cause 
the bug to come from beneath its cover, although it is probable that the 
breath of the operator is the true cause. Ascalaphus (A. barbarus, pl. 79, 

jig. 59) is remarkable for having the antennze knobbed, as in some of the 
butterflies. 

In the family Hemerobide, the larvee of Chrysopa (pl. 79, figs. 63, 
64) are found upon plants, where they feed upon Aphedes. Drepanepteryx . 
phalenoides is remarkable for its resemblance to some of the small 
butterflies. 

The remarkable American genus, Corydalis belongs to the Stalida. 
The insects of this genus are ee a large size, the ane of the male 
resembling the horns of an ox. The ee is aquatic and predaceous. 

In the Panorpide (pl. 79, fig. 58), the head is produced into a rostrum. 
Panorpa (pl. 79, fig. 58), Bitiacus (fig. 57). 

In the Raphidude (Laphidia, pl. 19, fig. 55), the prothorax is long and 
the head flattened, presenting a distant resemblance to a snake. 

The Mantispide (Mantispa, pl. 79, jig. 54) have the body somewhat as 
in Panorpa, and the anterior feet are raptorial, resembling those of Mantes, 
with which they were classed by some of the earlier entomologists. 

The Phryganeide (pl. 79, jigs. 65-69) constitute Kirby’s order 
Trichoptera, which is adopted by a considerable number of entomologists. 
The body is soft, the wings are membranous, the posterior pair the larger, 
and generally folded longitudinally, the anterior generally pilose (whence 
the name of the order), and the antenne setaceous. The mouth is man- 
dibulate, but is unfitted for mastication, and the mandibles are obsolete. 
The pupa is inactive, and the larve are aquatic, and geperally construct 
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a case with bits of gravel, sticks, or grass, which they generally drag with 

them, but some of these cases are affixed permanently to stones. A few 

species form their cases in the shape of turbinated shells, and these have 

been described as Mollusca. In most cases their food is vegetable. ‘The 

adults inhabit damp places near the water; they run with tolerable ease, 

but do not fly well. Zydropsyche (pl. 79, fig. 65), Limnophilus ( fig. 68), 
Phryganea (figs. 66, 69). . 

Orvrer 7. Hymenoprera (pl. 79, jigs. 1-53). In this order the body is 

generally of a hard consistence, divided into three distinct portions. The 

wings are four in number (although sometimes absent) with few nervures ; 

in repose the tips cross each other horizontally; and the posterior pair is 
the smallest, and attached to the anterior pair during flight by a row of 
minute hooks. They have a pair of biting mandibles, membranous maxilla, 
with palpi, and a labium or tongue. The feet are well developed, and the 
tarsi are generally pentamerous. The female has an ovipositor or sting. 
The head and eyes are generally large, and the stemmata rarely absent. The 
antenne are variable, but generally slender, and with thirteen articulations 
in the male, and twelve in the female. The prothorax is much reduced, 
and the mesothorax well developed for the insertion of the anterior wings. 
The larve are with or without feet, and the pupa. is incomplete and 
incapable of locomotion. The habits of this order excite more interest, 
and their instincts are more striking than those of any other. The nervures 
or veins of the wings (at least the anterior pair) are extensively used in 
classification, each longitudinal or transverse part, and each intermediate 
area or cell having its peculiar name. 

The larvee of the Zenthredinide (the only ones which have feet) bear a 
considerable resemblance to those of the Lepidoptera. These feed upon 
leaves, others feed upon the juices of living plants and animals in which 
the eggs have been inserted by the mother. Some larve feed upon animal 
food placed near them by the adult, whilst others, like those of ants and 
bees, are regularly fed by the neuters. The limbs of the pupe are free, but 
inclosed in a filament. Adult Hymenoptera are mostly found upon flowers 
and fruits, the mouth being adapted for taking fluids. In general they do 
not feed much, and in a few cases they are without a mouth. 

These insects fly and run well, and some leap with facility. A few 
simulate death when taken, bringing the abdomen in contact with the 
thorax at such times. Some defend themselves by biting, and others by a 
poisonous sting at the extremity of the abdomen, which can be extended or 
retracted at will. They are of medium size, the largest species (as 
Pompilus formusus, Say) being much smaller than the large Coleoptera, 
Lepidoptera, or Orthoptera, whilst the small species rival in minuteness 
those of other orders. 

Blanchard divides the Hymenoptera into thirteen tribes, with French 
names, corresponding to the family names: 1, Apidw; 2, Vespide, 3, 
Humenide ; 4, Crabronide ; 5, Sphegide ; 6, Formicidae ; 7, Chrysidide ; 
8, Chalerdide ; 9, Proctotrupide ; 10, Ichnewmonide ; 11, Cynipide ; 12, 
Suricide ; 13, Tenthredinide. 
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Westwood, who follows Latreille pretty closely, adopts the following 
arrangement: , 

SECT. 1. TEREBRANTIA, Latr. Abdomen with a saw or borer for 
depositing the eggs. 

Sus-sect. 1. SecuRIFERA. Abdomen sessile, larve feeding upon eevee. 
matter, and having a well developed mouth. Sam. 1, Zi enthredinidee ; 
poor de. 

Sus-secr. 2. Purrvora. Abdomen pedunculated, having a borer, larva 
without feet, having mandibulate trophi slightly developed, and genoa 
parasitic in ae eae insects. 

Division 1. Spiculifera. Abdomen with an elongate plurivalve oviduct ; 
larvze generally parasitic in other insects. Ham. 8, Cynipide ; 4, Hvaniide ; 
5, Ichneumonide ; 6, Chalcidide ; 7, Proctotrupide. 

Division 2. Tubulifera, Latreille. Extremity of the abdomen tubular, 
retractile, and furnished with a minute sting. Larve feeding upon the 
larvee of other Hymenoptera, or upon dead insects deposited by the parent 
of such larvee for the support of the latter. Ham. 8, Chrysidide. 

SECT. Il. ACULEATA. Abdomen of the females and neuters armed 
with a poison sting. Antenne of the male with thirteen, and the female 
with twelve articulations. 

Sup-sect. 1. Praponss, Latr. Basal articulation of the posterior tarsi 
cylindrical, not dilated, nor formed for collecting pollen. Larve feeding 
upon other insects stored up, or upon animal or vegetable fluids provided 
by the neuters. Ham. 9, Crabronide ; 10, Larride ; 11, Bembecide ; 12, 
Sphecide ; 18, Scolude ; 14, Mutillide ; 15, Lormicide ; 16, Humenide ; 
17, Vesprdee. 

Sun-secr. 2. Merimera, Latr. Basal articulation of the posterior tarsi 
dilated and pollinigerous. Larve feeding upon honey or pollen paste 
deposited by the parent or collected by the neuters. Mam.18, Andrenide ; 
19, Apidee. 

Fam. 1. Tenthredinide. In this family the body is short and sub- 
cylindrical, the thorax robust, and bearing large wings with more numerous 
areas than in the other families. The antenne are short, the mandibles 
strong, and the maxillary palpi are six-articulate. The abdomen of the 
female is provided with a pair of saws, which are regularly toothed, and 
present various modifications, probably adapted to the nature of the material 
to be sawed, as we know that the saws used in mechanical operations must 
be varied according as the wood is wet or dry, hard or soft. The two saws 
are applied together and worked with an alternate motion, one being drawn 
back when the other goes forward, sawing a groove in tender bark, or in 
leaves, in the latter case either beneath the ribs, or inthe edge. In this groove 
the egg is inserted. The young live either in galls which are the result of 
the wounds, or, coming forth, they feed upon leaves. Some species do not 
saw grooves for the eggs, but affix them to leaves and branches. The 
larvee in this family have a close resemblance to those of the Lepidoptera, 
having, like them, six thoracic feet; but they have generally from twelve 
to sixteen abdominal or false feet, whilst those of the former have not more 
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than ten. They are destructive to various cultivated vegetables, and some 
feed upon the leaves of the pine. 

Lophyrus (pl. 79, fig. 43) is remarkable for having the antenne multi- 
articulate, those of the male being bi-pectinated, and those of the female 
serrate. The larva of Z. pint is sometimes very destructive to the pines 
in Europe. Wematus (fig. 44) has the antenne slender and nine-articulate 
in both sexes. The larvee have six true and fourteen false feet. They live 
upon leaves and change in the ground, where they form a cocoon. Cimbex 
( jigs. 45, 47) has a heavy body, and the antenne with five articulations, in 
addition to a terminal club. The’species are of rather large size, and some 
of them are finely colored. C. americana is described by Dr. T. W. Harris 
in his report on injurious insects. | 

Fam. 2. Uroceride. The genus Urocerus, Geoff., 1764 (Sirex, Linn., 
1767), of which the European U. gigas (pl. 79, fig. 42) is a good example, 
is the type of this family. The body is lengthened, cylindric, and the 
abdomen united by its entire base, and furnished in the female with a borer 
for inserting the egg in living trees, chiefly of the resinous kind, to which 
the larvee are at times very destructive. 

Fam. 3. Cynipide (figs. 48-53). This is a family of small insects, the 
larvee of which are generally parasitic in plants, where they cause the 
excrescences named galls. The antenne are straight, and have from 
thirteen to sixteen slender articulations. The female has a slender ovi- 
positor, which is internal and spiral in a state of repose. The irritation of 
depositing an egg in the plant causes an excrescence, and the continued 
feeding of the larva upon its internal part continues to keep up the 
abnormal action until a gall is formed, of large size, compared with that of 
the little insect which finally leaves it. 

fram. 4. Evanide. In this family the posterior feet are the stoutest, and 
the abdomen is affixed to the metanotum. Hvania has a very small abdomen, 
and is parasitic in the Slatte. Dr. Reinhardt found a species upon the 
U.S. ship Constitution, in various parts of the world (including Cochin 
China and Rio), where it doubtless accompanied the Blattw which infest 
shipping. In the American genus Pelecinus, the abdomen of the female is 
remarkably long and slender. 

fam. 5. Ichneumonide (pl. 79, figs. 32, 383, 87-89, 45). The body of 
these insects is narrow, the antenne rather long, of numerous articulations, 
and vibratile. The feet are long, and adapted for running, and the ovi- 
positor straight. These insects are abundant in spécies and individuals, the 
size varies considerably, but the greater part are small, and some are 
minute. The larvee are the chief enemies of the Lepidoptera, under the 
skin of the larvee of which the eggs are deposited by means of the ovipositor 
of the female /ehnewmon. The young feeds upon the internal parts of the 
caterpillar, avoiding the vital organs, and by the time the young Jehnewmon 
has acquired its full growth, the caterpillar is ready to die. Sometimes the 
caterpillar changes into the pupa state, from which the parasite makes its 
appearance. A caterpillar may contain a single larva of an /ehnewmon ot 
a large size, or fifty or more small ones. They are not confined to Lepi- 

375 



172 ZOOLOGY. 

doptera, but attack Coleoptera, Diptera, and probably members of all the 
orders. Among the Hemiptera, the Aphides are extensively destroyed by 
minute Jehneumons. In some cases a parasitic Hymenopter is itself 
attacked by a smaller member of the same order. The eggs of insects and 
spiders are similarly attacked, and spiders also. These insects are very 
active, flying and running about in a restless manner, and vibrating the 
antenne as if excited. In their perfect state they are found upon flowers. 
They are generally black or red colored, varied with white or red, the 
middle of the antennee being often white. 

fam. 6. Chalcidide (gl. 79, figs. 84, 35). This is an extensive family 
mostly of minute parasitic insects, many of which have bright or metallic 
colors. In some forms the hinder femora are very thick, in some the 
antennee of the male are branched, and in Lewcospis (jig. 28), the ovi- 
positor of the female, when unemployed, is turned up along the dorsum. 

fam. 7. Proctotrupide. This family contains minute species, with 
habits like the two preceding families. Some of them are so small, that a 
number of them may be parasitic in a single egg of a butterfly. 

Fam. 8. Chrysidide (Chrysis, pl. 79, jigs. 24, 26). This is a family of 
small, oblong-bodied, brilliant, metallic-colored insects, which have the 
power of rolling themselves into a ball, or at least of applying the venter 
to the thorax beneath. The abdomen is attached by a short peduncle, its 
extremity has a tubular exsertile ovipositor, which is moved like the joints 
of a telescope, and the termination is a sharp point. They are very active, 
and may often be seen during hot weather upon fences or dry sand, vibrat- 
ing their antennee and moving about. Westwood thinks the egg is deposited 
upon the food intended for the larve of other species, and of which it 
deprives the proper owner. 

Lam. 9. Crabronide (Crabro, jig. 29). In this, the first family of the 
Aculeata, the head is large and quadrate, the antennz short, the feet 
slender, the anterior tibia with a pectinated spur, and the abdomen of the 
female provided with a sting. The general color is some dark tint 
varied with yellow spots. The adults frequent flowers, but feed their 
young with insects. They gnaw holes in wood, in which they lay 
their eggs, and a stock of provisions consisting of other larvee or adult 
insects; and we have on two occasions found dead branches of trees 
(bored probably by members of this family) filled with Diptera, a single 
species of the latter being taken in each case. The insects taken for the 
food of the young are not killed entirely, but rendered torpid, so that they 
may not decay before they are wanted. When the store is complete the 
aperture is closed. 
Fam.10. Larride. This is a small family allied to the preceding; the 

labrum is hidden, and the mandibles have a notch near the external base. 

Fam. 11. Bembecide. This is the smallest family in the order. The 
mandibles are pointed, have an internal tooth, and the labrum is exserted. 

It contains the genera Bembex, Monedula, and Stizus. These insects lay up 

a store of insects in the ground for their young. Some of the species of 
Stizus are considerably larger than hornets; of black or dark colors, 
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generally ornamented with yellow spots. The common species of the 

United States, S. speciosus, Drury, kills and carries off Cicada (pl. 80, jig. 

75) pruinosa, a large locust much larger than itself, the locust, during the 

attack (if a male), making a great noise with its sounding organs. 

Fam. 12. Sphegide (pl. 79, figs. 27, 28, 30, 31). Here the body is 
elongated, the abdomen is attached by a long slender peduncle, and is 

armed with a sting. The mandibles are slender and curved, and the feet 

long, and generally fossorial. These insects are very active and restless, 

running about dry places, or along water courses, keeping their wings in a 
state of vibration. They suck the fluids of flowers, but the larve are pro- 
vided with animal food by the adult. Ammophila sabulosa (fig. 81), which 
seems to inhabit the United States as well as Europe, digs a hole in sandy 
places, and stores it with spiders for the young. Pelopeus (fig. 30). P. 
jlavipes, the mud-wasp of the United States, may be seen forming small balls 
of mud along water courses, especially where cattle are watered, as there is 
no grass present, and the earth and water meet gradually and nearly on the 
same level, so that the ground is generally made wet a few inches from the 
margin by the capillary attraction and the small ripples. When the ball of 
mud (which is about an eighth of an inch in size) is ready, the wasp takes 
it to its nest, which may be in a garret, or under the eaves of a house. 
Here the nest is formed, a cell at a time, each after the first one being 
attached parallel with the preceding ones, and generally (perhaps always) in 
a horizontal direction, or nearly so. Sometimes a space of three inches in 
length will be covered by allowing successive cells to be attached side by 
side, but in other cases not more than three will be attached (perhaps to the 
lower side of a rafter), and the succeeding ones will be attached or sus- 
pended to these until the mass assumes the form of an elongated sub-quadrate 
prism attached by one end. In rare cases the nest is built upon the upper 
surface of arafter. The cells are filled with spiders for the larve, and then 
closed with mud. The pupa is inclosed in a translucent yellow cocoon 
resembling very thin oiled paper. Westwood Untroduction, ii. 207), judging 
from observations made by W. W. Saunders, thinks that these construc- 
tions are made by Lumenes ; but if the latter is concerned, z¢ is probably 
the parasite, or the Pelopwus may take a cell already formed in preference 
to building one. The United States species of Humenes are not known to 
enter houses, where Pelopeus is constantly seen, although they may both 
be found in the same vicinity out of doors. 

Some authors separate Pompilus ( jigs. 27, 28), and some allied genera, 
to form a separate family. 

Fram. 13. Scoliide. Some authors divide this family into two portions 
(considered sub-families by Westwood) of which Scolia and Sapyga are 
the types. In the former the antenne are short and curled, and the feet 
thick and spinose; whilst in the latter the antenne are straight and long, 
and the feet thin. The first contains some large species. The European ~ 
S. flavifrons deposits its eggs in cavities in the earth occupied by the larva 
of the large Coleopter, Oryctes nasicornis (pl. 81, jig. 145), upon which 
it lives. 
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Fam 14. Mutillide. This family approaches the Yormicide (ants) in. 
general appearance, but the species are solitary, and provided with a long 
curved sting which can be used very effectually, on account of the flexi- 
bility of the abdomen. There are but two kinds of individuals, male and 
female, the latter being apterous. The species inhabit hot and sandy 
localities, and they are often covered with short hair, sometimes vividly 
colored with red, yellow, and black. utilla (pl. 79, jig. 1), Apterogyna 
Jig. 2). . 

fam. 15. Hormicide (pl. 79, figs. 8-9). This is the family of the 
ants, in which the head is triangular, the antenne filiform, and elbowed at 
the end of the basal articulation, the mandibles robust, the abdomen oval 
and attached by a narrow pedicle, and the feet slender and cursorial. 
These insects live in society in burrows of their own construction, which 
are found in the earth, or in dead trunks of trees. Some form a rough hill 
out of clay mixed with bits of vegetable material. Hormica merdicola, of 
Brazil, builds a nest of dry horse excrement, upon the stems of reeds and 
trunks of trees. A somewhat similar nest (figured in Kirby’s Bridgewater 
Treatise) is constructed upon the branches of trees by Myrmica kirbii. 

The Brazilian Formica elata of Dr. Lund makes a nest upon the trunks 
of trees out of clay and leaves. A minute species of the United States, 
which seems to be Alyrmica domestica, is found in small colonies under 
stones, but it occasionally takes up its residence in old galls upon oak shrubs, — 
entering by the aperture made by the retiring Cynips, and adapting the 
interior to its purpose. The same species swarms in some houses, both in 
America and England. 
A few individuals like workers, but with a very large head, are sometimes 

found. Among the driver ants of Western Africa, according to the obser- 
vation of Dr. T. 8. Savage, there are three or four kinds: neuters, soldiers, 
workers, and carriers. 

Besides the ordinary males and females, which are not numerous, the 
societies of ants are made up chiefly of workers, sometimes named neuters, 
which are abortive females without wings, of a smaller size and more indus- 
trious habits than the others. These have all the work of the establishment 
to perform, whether in building, collecting food, or taking care of the eggs 

-and young. The difference between a worker and a female is probably due 
to a peculiar mode of feeding, as with the bees, where the larva, if a worker, 
is transformed into a queen when accident deprives the hive of the latter. 
The male and female are winged, but the wings are dropped after a certain 
time, and the latter is larger than the former. 

Tn cold climates the male and female ants die in winter, and the neuters 
remain torpid, so that they do not require a stock of food. But under other 
circumstances a store of food is collected. Thus an East Indian species 
collects a great quantity of grass-seed, which is brought to the surface to 
dry after the heavy rains of that country. Ants are fond of the liquid 
matter exuded by the Ap/zdes, and they frequent the trees where they are 
found, for the purpose of getting it; and by annoying the Apfzs they can 
cause it to furnish a globule. Certain species of Membracis are treated 

378 



ARTICULATA. 175 

similarly before they have attained their perfect state. Sometimes Aphides 
are kept prisoners by the ants; and we have observed a number of one of 
the species which infests the roots of grass, in their natural position upon 
the roots beneath a stone occupied as an ants’ nest. 

In the genus Polyergus the mouth is not adapted for building; and as the 
economy of the nest must be carried on, they make predatory excursions to 
the nests of two other species of ant, and take their young workers in the 
pupa state. These assume their perfect state in the domicile of their captors, 
and become the slaves of their community, all the labor of building, col- 
lecting food, and taking care of the young, falling to them. 

St. Fargeau thinks that Polyergus exhibits the ‘ perfection of instinct,” 
being capable of laboring, but preferring idleness ; but Huber asserts that 
they have no talent except that of war, and on placing some of them in a 
glass with their pupe, they began to die from want, until an individual of 
Formica fusca was introduced, which preserved the remainder. In Europe, 
a true working /ormica makes slaves of two other species, although it 
assists in the work; and in the United States the large yellow ant makes 
slaves of the black ones, both being true Formice, and both working. (See 
Westwood’s Introduction, 11. 2382.) 

The habits of the driver ants of West Africa (which are the neuters of 
the genus Dorylus) are carefully detailed in the Proceed. Acad. Nat. Sci., 
iv. 196. They are very fierce, have no permanent abode, and live tempo- 
rarily in crevices. ‘They travel at night or in cloudy weather, and if 
overtaken by the sun they protect themselves by an arch of earth made 
adhesive by a fluid from the mouth. Without this they would die, the direct 
rays of the sun killing them in two minutes. It being necessary to protéct 
the young in migrating, an arch is made of the bodies of the soldiers, which 
interlock their jaws and feet for the purpose of forming it. They move in 
great armies, and when they enter a house, rats, lizards, &c., and even 
man, take their departure. They destroy large serpents, and domestic 
animals confined in stables. Dogs and asses are afraid to leap over their 
line when on a march. 

Fam. 16. Humenide. In this family the sexes appear in their ordinary 
condition, and the species do not live in society. They resemble wasps, and 
construct mud cells in which the egg is placed with insects, larvae, or 
spiders, the aperture being then closed. 

Fam. 17. Vespide (pl. 79, figs. 20-22). This includes the wasps, which 
in some points of their economy approach the bees, and like these, there are 
males, females, and workers. Many of the species are black or dark 
colored, varied with white and yellow. They are widely distributed, espe- 
cially in warm regions, and they live in societies during the summer, 
building nests of hexagonal cells, made of a paper-like material, and often 
inclosed in a globular covering of the same material, as in the case of the 
hornets. They feed upon insects, fruit, honey, and other materials; and the 
large American hornet, Vespa maculata, often comes about houses to catch 
flies. The larvee are fed by the adults, and when they are ready to assume 
the pupa state they inclose themselves by spinning a convex cap over the 
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mouth of their cell. The fecundated females survive the winter, and each 

commences a new colony, building cells, depositing eggs, and feeding the 
young, until these are old enough to take part in the labors of the establish- 
ment, which is about a month from the time the eggs are laid. Two or three 
broods are raised successively from the same set of cells during a season. 
The nests of Vespa may be seen upon trees (where they are sometimes from 
twelve to eighteen inches in diameter), or under the projecting parts of 
houses. The small American species known as “yellow jackets,” build 
under ground; and the “ paper-wasp,” Polistes fuscata, attaches its comb 
(with the mouth of the cells downwards) to the branch of a tree, to the 
shelving parts of houses, or beneath a stone which has a cavity under it. 
Polistes (fig. 20), Vespa vulgaris (fig. 21), Vespa crabro (fig. 22). A few 
species of Polistes collect stores of honey. 
Fam. 18. Andrenide. Tn this family, which is allied to the bees in form, 

there are only males and females. They aresolitary; the female digs a hole 
in the ground where she deposits her eggs and a stock of paste made of 
pollen and honey, the hole being afterwards closed. 
Fam. 19. Apide (pl. 79, figs. 10-18). The family of the bees contains 

various groups differing in their character and habits. Xylocopa (X. 
violacea, fig. 14) bores passages in wood in which the young are placed 
with a quantity of pollen paste. In the United States, XY. victima bores in| 
the lower surface or edge of white pine structures, particularly about 
houses.. The species of Bombus (figs. 10, 18) known as bumble bees, make 
their nests under ground, in fields and pastures. The females (which are 
not restricted in number) assist the neuters in working. The colony does 
not remain together in the winter. JLegachile (fig. 12 a, male; 6, female). 
Nomada (fig. 15) is distinguished by its bright colors, and Hucera (fig. 16) 
by its long antenne. 

Apis mellifica (fig. 18 a, female; 6, male; c, worker) is the common 
hive bee. The male (or drone) is somewhat larger than the workers, 
it is without a sting, the eyes meet upon the top of the head, the posterior 
tarsi have the basal articulation lengthened, and not square, as in the 
neuters, the thorax and abdomen are less distinctly separated, and the 

wings are longer than in the female and neuter. There may be from six or 
~seven hundred to two thousand males in a hive, but this number is not in 
proportion to the other inmates. The females have the wings abbreviated, 
and the abdomen lengthened and provided with a curved sting, that of the 
workers being straight. The antenne and feet are paler than in the 

workers. 
Bees collect honey, pollen, and propolis, the young being fed with a 

mixture of the two former, whilst the latter (which is a mixture of one part 
wax to four of resin) is used to stop crevices and make repairs. The wax 
is a secretion between the segments of the lower side of the abdomen of the 
workers, where it appears in the form of small scales. 
When accident or death deprives a hive of its queen, great confusion 

follows, but in a few hours several cells containing worker larve two or 

three days old are enlarged, and these young are supplied with the peculiar 
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food given to queen larvae. Several new queens finally appear, and a 

conflict ensues, till one only survives. If a strange queen is introduced 

soon after the original one has been removed, it is surrounded and starved, 

but never stung; though if the interval of eighteen hours has elapsed, the 

stranger will be at first surrounded, but afterwards allowed to go. If, 

however, the hive has been twenty-four hours without a queen, the new 
comer takes her place as queen. When two queens come together they 
fight until one of them is killed. 

‘Most of the eggs laid by the female bee are those of workers, until she is 

about eleven months old, when two or three thousand male eggs are laid at 
the rate of forty or fifty a day, and this generally happens in March and 
April, a smaller amount of male eggs being laid in autumn. Whilst laying 
the male eggs, the queen also lays the few which are to produce females, 
and these are deposited in “royal cells” constructed for the purpose, of a 
large size, and not placed in regular series like the others. These eggs 
are not laid faster than one a day, and seldom to the number of twenty ; and 
they are placed at once in the royal cells by the queen, who inserts her 
abdomen for the purpose. 
When the young females approach their adult state, the queen becomes 

uneasy, she communicates her uneasiness to the workers, and in their con- 
fusion they all go forth with the old queen, thus forming a new swarm; but 
as this occurs in fine weather when many of the bees are abroad, these, 
upon their return, take care of the hive, and others soon leave the pupa 
state. 

The female eggs (not being laid simultaneously) come to maturity at 
different times ; and when the young female leaves its pupa state, it begins 
to gnaw an aperture for its egress, but the workers prevent this for two days 
by stopping the place with wax. When she finally emerges, she endeavors 
to go to the other royal cells to destroy them and their inmates, but she is 
prevented by the workers, and another scene of confusion ensues which, in 
a full hive, ends in a second swarming. ‘This reduces the workers so much, 
that when another female emerges she cannot be prevented from destroying 
the royal cells and their contents, so that she becomes queen of the hive, 
although she may have to fight with others which emerge about the same 
time. Small hives do not send off swarms, and in this case royal cells are 
not made nor female eggs laid. After swarming the males are killed, and 
being without a sting, they readily succumb under the stings of the 
workers. 

Various species of the bee are kept for the honey. That of Italy is 
different from the Apis mellifica of Northern Europe and the United States. 

Orver 8. LeriporTrra. In this order the metamorphosis is complete, the 
antenne multi-articulate, the labrum and mandibles rudimentary, the 
maxillz forming a spiral sucker, the labial palpi are large, the wings broad 
with branching nervures, and having both surfaces covered with minute 
scales. 

These insects are known under the general name of butterflres ; some 
small species which destroy cloth in their larva state (or the larve them- 
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selves) are called moths, and the species of Sphinx are named humming- 
birds. The body is generally clothed with a hairy covering, the. eyes are 

usually large, and the stemmata, when present, are usually hidden by the 
hair. The antennz present several types of form, but in their details they 
offer some important variations from the simple types. The scales of the 
wings contribute much to the variety and splendor of the tints observable 
in these insects, which probably surpass all the other orders in their 
coloring. In a few the disks of the wings are without scales, leaving them 
transparent. The distribution of the nervures in the wings varies, and is’ 
now employed in classification. The wings are reduced in size, or wanting, 
in some females. In some genera they are carried vertically over the back, 
in some they are horizontal, and in others deflexed. The feet are penta- 

merous, generally hairy, and in most cases of equal length; but in some the 
anterior pair are so much reduced in size as to be of no use in walking. 

The liquids of flowers furnish the Lepidoptera with food, but in some 
cases they require none in the adult state. 

In the larva state they are known as voracious eaters, under the name of 
caterpillars. These have a mandibulate mouth, composed of a pair of 
corneous mandibles, a pair of maxillee each with a small palpus, and a labium 
with two palpi. They have six thoracic feet corresponding to those of the 
imago, and a number of abdominal or false feet, varying from four to ten. 
These are used chiefly for holding, and the former for walking. They 
generally move forwards, but those of the Zortricede can move rapidly 
backwards, and some, by bending and straightening the body suddenly, can 
leap. Some caterpillars are smooth, some covered with hair, which may 

be harmless, or with the quality of nettles, and it may be long or short, dense 
or sparse, bristly or woolly; and some of them have horn-like projections. 
Some are ornamented with various bright colors; some which feed upon 
leaves are green, some found among lichens have their color, and others 
which feed upon branches resemble a projecting stick, as if to prevent their 
numerous enemies from readily recognising them. In a few cases the 
caterpillar forms a case for itself, with which it moves about, and into which 
it withdraws when danger threatens. In growing, caterpillars moult fre- 
quently, and undergo various changes in color. They usually rest by day 
and feed by night. Some are solitary and wandering, and some live in 
society, either in large webs, or congregated upon a single spot. A few live 
upon skins, hair, and wool, but the great majority of caterpillars feed upon 
vegetables, including leaves, roots, seeds, and grain. The most acrid and 
acid leaves are eaten by some species; some devour almost every kind of 
plant, and some plants feed various species. The pupa has the feet, &., 
hidden, and is motionless, except that the articulations of the abdomen are 
capable of moving. Some of these are inclosed in a silken cocoon, some 
in a cocoon formed chiefly of the hair of the caterpillar, whilst others sus- 
pend themselves without any exterior covering. 

These insects are divided according to their habits into three sections by 
Latreille: The first (Diwrna) include those which fly by day, and with very 
few exceptions they have the antennze knobbed; the second (Crepuscularia), 
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- those which fly by twilight, and have the antenne gradually thickened ; and 

the third (Wocturna), the night-fliers, in which the antenne are usually filiform. 

These sections correspond respectively to the extensive Linnean genera, 

Papilio, Sphinz,and Phalena. But the terms of these sections are not exact, 

because some of the Crepuscularia and Nocturna are day-fliers, and on this 

account Boisduval applied the name /?hopalocera (meaning club-horned) 

to the Diurna, and Z/eterocera to the others, on account of their antennee 

being variously formed. Blanchard names the latter Chalinoptera, because 

they (generally) have a kind of bridle to unite the posterior to the anterior 
wings, and the former (the Diurna), Achalinoptera, because they want this 
contrivance. The Achalinoptera (or Diurna) he separates into five tribes: 
Papilioniens, Nymphaliens, Eryciniens, Hesperiens, and Cydimoniens. 

The Chalinoptera he divides into nine tribes; Castniens, Sesiens, Zyga- 
niens, Sphingiens, Bombyciens, Noctueliens, Uraniens, Phaleniens, and 
Pyraliens. 

Westwood divides the Ruopatocera into the families: 1, Papilionide ; 
2, Heliconiide ; 3, Nymphalidae ; 4, Hrycinide ; 5, Lycenide ; 6, Hesperi- 
ide; and the Herrrocera into: 1, Sphingidw ; 2, Uranude; 8, Anthro- 
certde (or Zygenide); 4, Trachilide (or Sesiades, Latr.) ; 5, Hepialidea ; 
6, Bombycidw; 7, Arctiidae ; 8, Lithoside ; 9, Noctuide ; 10, Geometride ; 
11, Pyralide ; 12, Tortricide ; 13, Yponomeutide; 14, Tineide; 15, 
Alucitide. 

In the Nomenclator Zoologicus of Agassiz the following families are 
admitted, but a uniform termination is not given: Papzilionides, Nyctalidee, 
Sphingides, Sesie, Zygenides, Chelonaru, Bombyces, Noctue, Geometre, 
Pyralides, Tortrices, Tinew, Pterophoria. 

Fam. 1. Pterophoride. This family includes several genera of small 
insects remarkable for having all the wings deeply split into narrow pieces 
which are fringed and resemble feathers, whence one of the genera has been 
named Pterophorus (P. pentadactylus, pl. 79, fig. T7).. The rays of the 
wings can be folded over each other. 

fram. 2. Timeide (pl. 79, figs. 81-87). This is an extensive family of 
small narrow-winged butterflies, with the rostrum generally rudimentary, 
and the antenne ordinarily raised over the head. These insects are among 
the smallest of the Lepidoptera, and although their colors are generally 
sombre, many of them are beautiful objects. In their larva state various 
species, as Zinea pellionella (fig. 84), are destructive to clothing, feathers, 
hair, and similar materials, which are used as food, and to construct a kind 
of cocoon which the larva carries with it. The larvee of other species (as 
Tinea granella, fig. 81) teed upon stored grain. 

Gallerea cereana ( fig. 83) lives in beehives, where it destroys the honey 
and causes the death of the bees. The larva seems to feed upon the wax. 
Some authors separate /yponomeuta and a few other genera in which the 
wings inclose the sides, and the posterior ones are the largest, and folded. 
Hyponomeuta ( figs. 86, 87), Plutella (fig. 82), Lemmatophila (fig. 85). 

fam. 3. Tortricide (pl. 19, figs. 78, 79, 90, 91, 92). In this family the 
wings are enlarged near the shoulder, a little deflexed, and when closed, 
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forming a triangle. The larve are naked, and have sixteen feet. They 
feed chiefly upon leaves, the edges of which they roll up into a tube and 
fasten with silk. In this they readily move backwards and forwards. 

The larva of Carpocapsa pomonella (fig. 79), known as the. apple worm, 
lives in apples, causing them to fall prematurely. Tortria vircdana (fig. 
91) is very destructive to the foliage of oak forests. The larve of Coccyx 
resinosa (fig. 78), and two other species, eat the buds and leaves of pine 
trees in Germany; and being very abundant, they cause great damage. 
Sciaphila literata (fig. 90), Halias prasinana (fig. 92). 

fam. 4. Pyralide (pl. 79, jigs. 80, 88, 89). These insects are of a small 
size; in repose the wings generally form a triangle, and the feet are long, 
particularly the anterior ones, which are often fasciculate. AHypena (77. 
rostralis, jig. 88) is found in grass; and the larva, which has fourteen feet, 
rolls the edges of a leaf in which it undergoes its transformations. Hercyna 
(ZZ. palliotalis, fig. 80) has a stout body, the wings short and dark satin 
colored, and the species inhabit mountainous regions in Europe. The larva 
of Botys (B. verticalis, fig. 89) has sixteen feet, and has the habits of that 
of Hypena. The adult inhabits moist and chad Lari and is generally 
found upon the lower side of leaves. 

fam. 5. Geometride (pl. 79, figs. 983-101). The name of this family is 
derived from the locomotion of the larvee, which, having often but four false . 
feet, and these placed at the posterior extremity, move by stretching the 
body, holding by their thoracic feet, and then bringing up the posterior 
portion, forming a loop with the central part; and when the posterior false 
feet have taken a new hold, the anterior part is again stretched forward. 
Some of the larvee have twelve or fourteen feet; they feed upon the leaves 
of various plants; and like the caterpillars of some other families, they can 
suspend themselves by a thread. The body of the imago is slender, and the 
wings are sometimes irregularly shaped, and somewhat varied in their 
coloring. They are nocturnal, and common in forests. When disturbed 
during the day, they fly a short distance, and hide in the herbage. 
The species figured in pl. 79, are Abraxis grossulariata ( fig. 94), Acdalia 

brumata (fig. 93), A Our Rane (fig. 97), Boarmia hortaria (fig. 95), 
Geometra papilionaria (fig. 96), Crocallis elinguaria ( fig. 98), Fidonia 

—wavaria (fig. 99), Ennomos syringaria (fig. 100), E. almarea (fig. 101), 
Ourapteryx sambucaria (fig. 102). 
Fam.6. Noctwide (pl.79, figs. 108-123, 129,136). In this family thebody 

is robust, the tergum often with a bunch of hair, the antennz simple, but 

sometimes pectinate or crenulate in the males, wings often declivent in repose, 
and marked in many species with undulating lines. The larvee are generally 
sixteen-footed, and live upon trees between leaves which they join with silk. 
The pupa occupies the same places, or a coccon upon or beneath the earth. 
The distinctions between many of the genera are slight and difficult to identify. 
The mouth is well developed, and the maxille long. The species figured 
are Heliothis delphinit (fig. 103), Mamestra pisi (fig. 104), IL. oleracea 
(fig. 105), IL. brassice (fig. 107), Trachea atriplicis (fig. 108), Lr. proccou 
(fig. 111), Polia che (fig. 112), Acronycta rumicis (fig. 106), A. pse (fig. 
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113), Miselia oxycanthe (fig. 109), Plusia triplasia (fig. 110), P. gamma 
(fig. 118), Xelina exoleta (fig. 114), Cucullia wmbratica (fig. 115), C. 
verbasci (fig. 116), Phlogophora meticulosa ( fig. 117), Triphena pronuba 
(fig. 119), Catocala fraxini (fig. 120), C. pacta (fig. 121), C. sponsa (fig. 
122), C. paranympha (fig. 123), Scoliopteryx libatrix (fig. 129), one of the 
few species found in America as well as in Europe; Lpisema cwruleo- 
cephala (fig. 186). 

Fam. . Bombycide (pl..79, figs. 180-185, 187-151; pl. 80, figs. 4-7). 
This is the family of the silkworms, which contains some of the largest 
and handsomest species of nocturnal butterflies. The mouth is in most 
cases rudimentary, the wings in repose are either horizontal or deflexed, and 
the antenne bi-pectinate in the males. The larvee have sixteen feet ; they 
feed upon leaves, and spin a silken cocoon out of a single thread, with the 
aid of a gummy matter, which soon hardens. Several species are reared for 
the silk, and this valuable material might be furnished in greater quantity, 
were it not that in some cases warm water will not dissolve the gum of the 
cocoon as it does in Bombyx more (pl. 79, fig. 149), and in others the silk 
is so intermixed with leaves, and wrapped about branches, that there is a 
difficulty in unwinding it. -Some of the larve are gregarious, living together 
in large numbers, spinning webs upon trees, and often destroying vegetation. 
Some of the large members of this family, as the Chinese Hyalophora atlas, 
have a bare space in the wings which is as transparent as mica. In others 
this is replaced by colored spots. 

Cossus ligniperda ( pl. 79, fig. 135), is three inches or more in the expanse 
of the wings ; its-color is whitish varied with brown, and streaked with black. 
The larva burrows in the living wood of willows, poplars, and ash, feeding 
upon the chips which it separates with its powerful jaws. It grows three 
years in the larva state, when it becomes a pupa in one of its galleries, in a 
cocoon made of silk mixed with fragments of wood. 

Clisiocampa castrensis (pl. 79, fig: 146), C.neustria (fig. 147), Hriogaster 
lanestres ( fig. 150), Pacilocampa populd (fig. 140), Lascocampa rubi (fig. 
151), Wotodonta camelina ( fig. 130), WV. ziczac (fig. 134), Cerura vinula 
(jig. 148), Orgya antiqua (fig. 188), O. fascilena ( fig. 137), Liparis 
chrysorhea ( fig. 141), L. dispar ( fig. 142), Pygera bucephala (fig. 128), 
Clostera curtula ( fig. 188), Demas coryle ( fig. 189). 
Lasiocampa quercus ( pl. 80,.fig. 1), Dendrolumus pind (fig. 2), Odonestis 

potatoria ( fig. 3), Gastropacha quercifolra (fig. 5), Aglia tau ( fig. 6), 
Nagelflecknusstrauchrothbuchenspinner. 

Fam. 8. Aretude. This family is named Chelonides by Boisduval, and 
is recognised by the spotted abdomen, and the bright colors of the wings, 
particularly the inferior ones. Westwood places Votodoniéa and its allies in 
this family, whilst Boisduval and Stephens place them ina distinct one. 
The genus Arctia, as given here, admits of a. division into various sub- 
genera. 

Callimorpha jacobee (pl. 79, fig. 124), Arctia fuliginosa (fig. 125), A. 
matronula (fig. 126), A. dominula (fig. 127), A. purpurea (fig. 181), A. 
lubricipeda (fig. 132), A. hera (fig. 148), A. caja (fig. 144). 
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Fam. 9. Zygenide. This family is sometimes namea <Anthrocerida, 
but as the genus Zygena, Fabr., 1775, has priority of Anthrocera, Scopoli, 
1777, it must be preferred. The generic name Zygena, applied to a fish 
by Cuvier, in 1817, can have no influence against the former name. The 
members of this family resemble Sesea and 4geria in being diurnal fliers, 
and in some the antenne are terminated in a club. The wings are narrow, 
and have numerous nervures, and the feet and maxille are long. They 
are of small size and bright colors, and their movements are sluggish. 
Lygena filipendule (pl. 80, fig. 8) has the upper wings black, spotted 

with crimson, and the lower ones of the latter color margined with blue. 
Its expanse is an inch or more. Europe. 

Fam. 10. Trochiliide. The insects of this family are day-fliers, and bear 
some resemblance to Sesza (pl. 80, fig. 9), but the body is more slender, and 
the movements are more sluggish. Some of them are gaudily colored, and 
have naked wings, which, with their form, give them a general resemblance 
to Hymenoptera and Diptera, whence have been derived the trivial names 
of Sphecia apiformis, Trochilium vespiforme, sphegiforme, culiciforme, and 
many similar ones. The larvee bore under the bark and in the wood of 
trees, which they sometimes damage, as in the case of the American Egeria 
eaetvosa, Which destroys peach trees by attacking them below the surface 
of the ground. In this species the wings are transparent in the male alone. 
A closely allied, but smaller species (Zrochiliwm cerasi), causes rough 
excrescences upon the branches of cherry trees in the United States. 
Fam. 11. Sphingide, (pl. 80, figs. 10-21). These have a robust hairy 

body, the abdomen conical, the antennee thickened towards the end, and 
prismatic ; the rostrum is in some cases longer than the body, and the wings 
are narrow and strong, with the posterior pair small. Their flight is rapid 
and well sustained, resembling that of birds; and as the common words 
bird and fish are applied in a general and not in a technical sense, the 
common name of these nocturnal butterflies is hwmming-birds. The species 
fly from flower to flower, in the dusk of evening, balancing themselves on 
the wing in front of a flower, and without alighting, inserting their rostrum 
and sucking the honey. A similar mode of taking food, and an equally 
rapid flight, being subsequently observed in the class more generally known 

-as birds or fowls, the term hwmmng-bird was extended to the genus Z7o- 
chilus among feathered vertebrate animals. The larvee have sixteen feet, 
and often a curved horn near the posterior extremity. They often raise up 
the anterior part of the body, giving somewhat the appearance of the 
Egyptian sphinx, which has become the name of one of the genera. The 
Jarvee known as the tobacco-worm, which eat the leaves of growing tobacco, 
are those of Sphinx. The imago is often found about the flowers of Datwra 
stramonium (or jimson weed). The posterior wings have a projection which 
passes through a ring upon the anterior ones, tending to keep the two 

together. 
Oherocampa (Ch. neriz, fig. 21) is remarkable for the structure of the 

larva, the head and anterior part of the body being retractile. As in 
Macroglossa, the cocoon is placed upon the ground. Dedephila (D. euphor- 
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bia, fig. 12; D. elpenor, fig. 13; D. celerio, fig. 14). The maxille are not 
very long in this genus. Sphinz (S. pinastri, fig. 11; S. ligustri, fig. 16 ; 

S. convolvuli, fig. 17). In this genus the spiral maxillee are very long, and 

the antenne somewhat lengthened, and hooked at the apex. Most of the 
caterpillars have oblique pale stripes upon the sides, and a horn near the 
posterior extremity. The pup have the rostrum case detached, and form- 
ing a hook. They change in the earth. Sphinx carolina and S. quinque- 
maculata are common in the United States. Acherontia atropos (fig. 15) 
is the largest member of this family in Europe. It is known by a mark 
upon the thorax in the shape of a human skull. Smerinthus (S. tiliw, fig. 
18; S. populi, fig. 19; S. ocellata, fig. 20) has the maxille very short, and 
the outer margin of the anterior wings irregular. The species are of slug- 
gish habits, and do not feed upon the wing. The larva enters the ground 
to change, and the pupa is without the hooked rostrum case. Dr. T. W. 
Harris has published a valuable paper upon this family in the 36th vol. of 
the Am. Jour. of Science. 

Macroglossa (M. stellatarum, pl. 80, fig. 10) is a day-flying genus having 
a tuft at the end of the abdomen. Its habits on the wing are those of 
Trochilus, with which it may be readily confounded. 

Sesia fuciformis (pl. 80, fig. 9). This small group has no characters 
sufficient to separate it from the Sphingzde, with which Westwood unites 
it. Sesia has the wings transparent, and the bedy robust and hairy. The 
species fly about flowers in the bright sunshine. This genus differs but 
little from Macroglossa, and both are called humming-birds. 

Fam. 12. Uraniide (or Nyctaloidee). These splendid insects have the 
general appearance of the diurnal Lepidoptera, except that instead of having 
the antennze knobbed, the basal half is filiform, and the remainder gradually 
thickened, and then tapering to the point. The discoidal cell of all the 
wings is open. The chief color is a bright golden green, mixed with black 
and sometimes red. They fly during the day; and their flight is high and 
rapid, so that they cannot readily be taken except by rearing them from the 
larvee. 

Fam. 13. Papilionide, Diurna, or Lhopalocera. This family contains 
a great many large and beautiful insects which fly about in the brightest 
sunshine, but become dull in damp and cloudy days. They are sometimes 
of a large size, the expanse of the tropical genus Ornithopterus reaching ten 
inches. The colors are at times very gorgeous, reflecting like polished 
metal. ‘The patterns are very various, composed of stripes, spots, or rings. 
Sometimes the lower surface of the wings differs but little from the upper 
one, but in other cases the pattern is very distinct. In most cases, the 
upper surface presents the most variety, and the brightest tints. The 
coloring is sometimes uniform through certain genera and groups: Colias 
being yellow and white, with the margins of the wings black; Polyom- 
matus, blue; and Argynnis fulvous, with black spots above and silvery 
ones below. Butterflies seldom live over one season, but a few survive the 
Winter and appear early in spring. Some are solitary, and others grega- 
rious. The genus Papilio is very extensive, containing about three hundred 
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species. It is well represented in the United States, where it includes the. 

large diurnal species. One of the most common is’ Papilio turnus, which 
is yellow, ornamented with black stripes, like pl. 80, fig. 48. The posterior 
edge of each posterior wing has a spatulate projection. : 

The group to which Hesperra (H. malvarum, pl. 80, fig. 22) belongs, 
sometimes have a small hook at the end of the ee of the antenne, and 
the discoidal cell of the inferior wing is open. ‘They fly about with a 
succession of jerks, and when they sit, the lower wings are held in a 
horizontal position. The larve are smooth, with a large head. That of 
EHudamus tityrus is green with the head rufous. It feeds upon the leaves 
of Robinia. . 
Lycena hippothoé (pl. 80, fig. 23), Polyommatus argiolus (fig. 24), P. 

argus ( fig. 25), Thecla quercus (fig. 27), T. pruni (fig. 28), T. betule (fig. 
29). These insects (the Lycenide of Leach) are small and slightly made, 
with delicate marks and spots, the colors pale beneath and dark above, as 
brown in Thecla, coppery in Lyczena, and blue in Polyommatus. 
Argynms paphia (pl. 80, fig. mi A. aglaa (fig. 31), Vanessa c-album 

(fig. 82), V. atalanta (fig. 33), V. . urtice (fig. 84), V. antopa ( Ig. wien A 
cardua (fig. 88), V. orithia (fig. 41), V.20 (fig. 42), Apatura iris (fig. 37), 
Hipparchia semele (fig. 89), H. galathea (fig. 40), H. pamphilus (fig. 43). 
These constitute a group, considered a family (Nymphalide) by some. 
They are finely ornamented, and the inferior surface is often marked with — 
eye-like circles and silvery spots. The anterior feet are rudimentary. 

Gonepteryx rhamni (pl. 80, fig. 44), Colias hyale (fig. 45), Pontia 
cardamines (fig. 46), belong to Westwood’s sub-family Pzerides. 

Dorites apollo (pl. 80, fig. 41), Papilio podalurvus (fig. 48), P. machaon 
( fig. 49), P. eneus ( fig. 50), are typical members of the family. 

Orver 9. Hemiptera (pl. 80, figs. 52-77). This order is distinguished 
by the compound rostrum formed for piercing and sucking, and of which 
the lower lip incloses the mandibles and maxille, which are in the form of 
bristles. These insects live upon vegetable and animal juices, those which 
feed upon the former being the most numerous. The Linnean name 
Hemiptera indicates a character which some members of the order possess, 
namely, a thickening of the basal portion of the anterior wings, whilst the 
remaining part is thin and transparent. Fabricius and Burmeister reject 
this name as inapplicable, and apply one (Rhynchota) founded upon the 
character of the mouth. The larva and pupa are active and take food at 
all times, so that the metamorphosis is not complete. 

This ace is divisible into two sections, according as the wings are of a 
uniform or varied texture; and this slight distinction has been taken as a 
sufficient basis to form these sections into orders named Homoptera and 
Heteroptera. 

Blanchard divides the order into eight “tribes,” of which the four first are 
homopterous and the four last are heteropterous, as follows: Coccinzens, 
Aphidiens, Fulgoriens, Cicadiens, Nepiens, Reduviens, Lygéens, Scutel- 
lervens. 
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Burmeister divides the hynchota into tribes and families, as follows : 

Tree (1). Ham. 1, Pediculina. 
Trise (2). am. 2, Coccina. 
Tree (3) Puyropuruimrs. Lam. 3, Aphidina ; 4, Psyllodes. 

Tree (4) Cicavina. Fam. 5, Cicadellina; 6, Membracina ; 7, Pulgo- 

rina ; 8, Stridulantia. , 

Trier (5) Hyprocorrs. Fam. 9, Notonecticc ; 10, Nepini; 11, Galgu- 

lind. 
Tribe (6) Grocorrs. Fam. 12, Hydrodromici ; 18, Riparw ; 14, Leedu- 

vini ; 15, Membranacet ; 16, Caspini ; 17, Lygeodes ; 18, Coreodes ; 19, 

Scutati. 

Westwood, who admits the Homoptera as a distinct order, divides them 

as follows : 

Section 1. Trmera. Fam. 1, Cicadide; 2, Fulgoride ; 3, Cerconda: 
Secrion 2. Drera. Fam. 4, Psyllide ; 5, Aphide ; 6, Aleurodide. 
Srction 3. Monomera. ‘Lam. 7, Coccide. 

The Heteroptera he distributes as follows : 

Srctron 1. Hyprocorisa. Pam. 1, WVotonectide ; 2, Nepide. 
Srction 2. AurocorisaA. Ham. 3, Galgulide ; 4, Acanthude; 5, Hy- 

drometride ; 6, Reduviide ; 1, Cimicide ; 8, Tingide ; 9, Capsidu ; 10, 
Lygwide ; 11, Corecdw ; 12, Scutelleride. 

Fam. 1. Ooccide. The principal genus of this family is Coccus, one of 
which (Coccus cacti, pl. 80, jig. 54a@6) has been named cochineal in 
commerce. This family was named Gallinsectes by Latreille, on account 
of the resemblance which the female bears to galls, neither wings nor 

articulate structure being present, the inert oval or hemispherical body 
being attached during life to the branch of a tree. They affix themselves 
by means of their rostrum, which is inserted so as to reach the sap, and 
their rudimentary feet when these are present. They resemble the lower 
-erustacea in having a retrograde metamorphosis, the larvee being active 
and capable of moving about to select a place upon which to affix them- 
selves. The young remain for some time beneath the dead body of the 
female, which is well adapted for their protection. The males are active 
and winged, and their antenne are longer than in the females. Somé 
genera secrete from the skin a waxen or cottony substance which covers 
the body, and is often blown off by the wind in little flakes. In some 
genera the females are active. 

Some of these insects increase rapidly, and are very hurtful to vegetation. 
Coceus cacti, on account of its beautiful crimson color, is used as a coloring 
material, and is extensively cultivated for this purpose, particularly in 
Mexico, its native country. It has been introduced into the Canary 
islands, Spain, Algeria, and St. Domingo, and it is cultivated in Guatemala 
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and Honduras. It is probable that it would flourish in the southern United 
States wherever the species of cactus suitable for its food are found. 
Humboldt calculated the annual amount of cochineal imported into Europe 
to be 800,000 pounds, and it requires about 70,000 insects to make a 
pound. Lac (or shell lac), which is used in making sealing-wax, varnishes, 
&c., is the product of a coceus. Manna has a similar origin; and a white 
wax is collected from another species. Lecaniwm (figs. 52, 53), Dorthesia 
(jig. 56), and Chermes (fig. 58), belong to this family. | 
fam. 2. Aphide (figs. 57, 59). The plant lice, like the preceding 

family, are small insects which infest the tender shoots of vegetables, and 
by their numbers sometimes cause great damage. The body is robust, the 
head small, the antenne seven articulate, the feet slender, the wings trans- 
parent, with few nervures, and the abdomen is sometimes provided with 
two tubular stylets connected with glands bearing a saccharine liquid, upon 
which the newly excluded young are said to feed, and which is eagerly 
sought by ants. The Aphides are generally without wings, although they 
are anomalous in sometimes having and sometimes being without them in 
the same species. The apterous individuals are generally females. The 
pupe are active, and can be distinguished by their incipient wings, unless 
they are to produce wingless individuals. A single impregnation will 
fecundate several generations, the offspring being females which are capable. 
of continuing the race. Kyber thus continued a species for four years, 
and Bonnet raised nine generations in three months. In some cases eggs 
are produced, and in others living young, and of these about ninety are 
produced at a time. = 

fam. 3. Psyllide (jig. 55). A small family allied to the Aphides, but 
they are more active. They have ten articulate antennz, the females 
have an ovipositor, and the male several abdominal appendages. 

fam. 4. Cereopide. This is an extensive and widely spread family of 
small and handsome insects, which suck the juices of plants, and are found 
abundantly in grass and low vegetation. The antenne are tri-articulate, 
the stemmata two, the feet slender and adapted for leaping. The larva of 
Aphrophora (jig. 74) pierces small branches, and causes the sap to exude, 
which forms a mass of bubbles like spittle, under which the larva is hidden. 

Fam. 5. Membracide. This family is closely allied to the preceding 
one in natural characters and habits, and is united with it by some 
authors. The pronotum is dilated so as to cover the posterior part of the 
body entirely or in part, forming a conspicuous object, and giving to some 
of these insects a very strange appearance. 

Fam 6. Fulgoride. This family is remarkable for the large projecting 
head, bright colors, and large size of some species. The Chinese Pulgora 
candelaria (fig. 76) is yellow, and the elytra black, marked with flavous 
spots. L. laternaria (jig. 77) inhabits South America. 
Fum.. Cicadide. This family.is named from the genus Cicada (C. 

Jraxini, pl. 80, fig. 75), which has attracted attention from a remote 
period on account of the noise of the male. This sound differs consi- 
derably in the different species, that of (. pruinosa, Say, for example, 
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being very different from that of C. septendecim. The body is robust, the 
head large and triangular, with three stemmata, the eyes prominent, the 
antenn short and thin, with six articulations, and the wings are large, and 

generally transparent. 
The history of Cicada septendecum, known in the United States as the 

seventeen year locust, has been given in a valuable pamphlet by Dr. Potter, 
of Baltimore, who, deceived by the popular name, fancied that anything 
called docust must belong to the genus Locusta, and he accordingly names 
the insect Locusta Septentrionalis Americane decem septima, confounding 
these hemiptera with the grasshoppers, and naming the latter Czcada. 
Vernacular names being entirely independent of the scientific ones, 
attempts to make them correspond generally result in confusion. Dr. 
Harris gives some useful details in his Injurious Insects of Massachusetts, 
and Dr. 8. P. Hildreth has written upon it in Silliman’s Journal, vol. xviii. 
p. 47, and 2d Series, vol. iii. p. 216. See also vol. xiii. p. 224. The pupa ot 
this insect leaves the ground in the Southern States in February and March, 
in Pennsylvania in May, and in Massachusetts in June. The female cuts 
openings with her ovipositor in the tender branches of trees, where her 
eggs are inserted; this causes the branches to die, and one observer relates 
an instance in which “the tops of the forests for upwards of a hundred 
miles appeared as if scorched by fire.” It requires fifty-two days for the 
young to hatch, when they immediately precipitate themselves to the 
ground, which they enter and attack the roots, the juices of which they 
suck. Miss M. A. Morris (Proceed. Acad. Nat. Sci., vol. iv. pp. 132 and 
190) has ascertained that these larvee do much damage to fruit trees by 
their attacks upon the roots. She found them in great numbers upon all 
the roots which were more than six inches beneath the surface, and the 

trees were evidently suffering under their attacks. The larvee were firmly 
attached to the roots by the insertion of their rostrum, and inclosed in a 
compact cell of clay without outlet, rendering it probable that they are 
sedentary where they first attach themselves. According to Miss Morris, 
they are destroyed by moles. The anterior feet of the larva and pupa are 
robust and adapted for digging, but those of the imago do not exhibit this 
character. 

Fram. 8. Notonectide (pl. 80, figs. 72, 73). This family of small preda- 
ceous insects is named from the habit which the species have of swimming 
with the back below. They are aquatic, the head and eyes are large, 
the antennz small, with four articulations, and the posterior feet are long 
and fringed, held out in repose like a pair of oars, and used like them in 
swimming. They are able to fly from one piece of water to another. 
Corixa striata ( pl. 80, fig. 72 ab); Notonecta glauca (fig. 78). 
Fam. 9. Nepide (pl. 80, figs. 68-71). This family is predaceous and 

aquatic, the species living at the bottom of quiet waters. The body is 
generally depressed, the antennze about as long as -the head, and inserted 
below the eyes so as to be hidden. The tarsi are dimerous, and the 
anterior feet raptorial. Ranatra linearis (fig. 68); Nepa cinerea (fig. 
69); Waweoris cimicordes (fig. 10); Belostoma (fig. 71). The last genus 
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attains a length of three inches, and is sufficiently strong to kill small fish 
and frogs. Dr J oseph Leidy has given the anatomy “ind characters = 
several Now th American species in the Journal Acad. Nat. Sci. . 

Fam. 10. Galgulide. Galgulus oculatus is a small North American 
insect, with an oval, depressed form, a broad head, and pedunculated lateral 
eyes. It may be seen during the day running along the grassy and sandy 
shores of rivers, but it is not aquatic, although it can swim to the shore if 
thrown into the water. It has the power of leaping a few inches, although 
the feet do not present saltatorial characters. When pursued they do inet 
endeavor to escape by flight. 

Fam. 11. Hydrometride. The members of this family live upon the 
surface of the water, over which some of them move with great rapidity. 
Hydrometra moves maition slowly over the surface, with the body elevated 
above it. The ordinary boat-shaped species, with four of the feet adapted 
to locomotion, belong to the genus Hydrometra. The larva of this genus 
has the abdomen very small, and as this is a characteristic of the corre- 

sponding oceanic genus /alobates, it sustains Professor Agassiz’s view that 
freshwater forms are higher than marine ones. alobates being rarely 
found with the wings developed, Westwood thinks they are not to be 
considered as imagos, especially as the abdomen is small; but an extension 
of the views of Agassiz affords a more satisfactory explanation. Many | 
individuals of Gerris, which seem to be perfect, are without wings, and 
seem never to acquire any. 

Fam. 12. Leptopide. This is a small family with the body oval and 
depressed, the eyes large, the feet slender, and the rostrum long. ‘These 
insects are small and active, running and flying along the margins of 
water. The principal genus is Salda, improperly named Acanthia by 
Latreille, a name used previously by Fabricius for the Cimew lectularius. 
This family is named Pzpari by Burmeister. 

Fam. 13. Reduwiude. This family includes active predaceous species 
with a short, stout rostrum, sufficiently strong to pierce insects with a 
tolerably hard integument. The head is narrow behind, forming a kind of 
neck, the eyes are prominent, and there are two stemmata. The North 
American Arilus novenarius, Say, Am. Ent., has the pronotum arched 
above, and notched like the cogs of a small wheel. ‘The puncture of these 
insects is:somewhat poisonous. 
Fam. t4.Tingide. The species of Tingis have a small body with’ the 

wings strongly reticulated, and a membranous expansion upon each side 
of the prothorax. They move very slowly, and are found upon leaves, the 
juices of which they suck in all their stages. It is probable that the larve 
do not move from their first station. Syrtis is also very torpid in its 
movements ; it lives upon trees, and probably feeds upon insects, as the 
anterior feet are very stout, and apparently raptorial. The genus Acanthia, 
first separated from the Linnean genus Cimew by Fabricius, includes the 
bedbug, Acanthia lectularva (pl. 80, fig. 67). Amyot and Serville state 
that the name Acanthia, Fabr., 1776, must stand, being the first given after 
the dismemberment of the old genus Cimex, and on this account they 
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reject the name Cimezx, which Olivier proposed for the bedbug (or chinch) 
in 1789. ‘They also reject Pentatoma of this author, using Cimez instead. 
Hist. Nat. des Ins. Hemipt., pp. 149, 311. 

Fam. 15. Capside. This family contains Capsus, Phytocoris, and other 
genera of small and ornamental insects found upon plants, upon the juices 
of which they seem to feed. They run and fly well; they have no stem- 
mata, the ovipositor is contained in a groove of the abdomen, and the 
rostrum is four-articulate. 

Fam. 16. Lygeide. This family is allied to the preceding, the species 
are small or of medium size, and the colors varied. They inhabit plants. 
Pyrrhocoris apterus (pl. 80. fig. 60). 

Fam. 17. Coreide. The first articulation of the antennee is as long as 
the head or longer, and the last one thickened or lengthened in this family. 
These insects are large, of varied colors and active habits, and they 
frequent plants. In some species the hind feet have various forms and 
foliaceous expansions. Coryzus hyoscyami (pl. 80, fig. 61). 

Fam. 18. Scutelleride. Some of the members of this family have the 

scutellum so large as to cover the abdomen and wings. The body is 
robust, sometimes subglobular, the antenne long, and the feet slender. 

Some of the species are above the medium size, and many of them are 
ornamented with brilliant colors. They are vegetable feeders, sucking the 
juices of leaves, and some of them have glands which secrete a fluid with 
a very disagreeable scent. There are three sub-families corresponding to 
the genera Scutellera, Cimex, and Cydnus (fig. 62). The first have a 
very large scutellum; the second and third a smaller one; and the third is 

distinguished from the second by having spinose feet. Fabricius left the 
name Cimez for insects subsequently named Pentatoma, with which Amyot 
and Serville agree, although they admit a genus Pentatoma. Other authors 
improperly reject the name Cimex entirely. Cimex rufipes (pl. 80, fig. 

66). This species is also referred to the genus Tropicoris of Hahn, and to 
Pentatoma. Pentatoma juniperinus (fig. 63); P. baccarum (fig. 64) ; 
Acanthosoma (fig: 65). 

Orver 10. Srrepswerera. ‘This order of Kirby was subsequently named 
Rhipiptera by Latreille. It imcludes a limited number of insects of small 
size, Which are parasitic in the bodies of Hymenoptera. The anterior 

wings are replaced by a kind of twisted halteres, and the posterior ones are 
large and folded like a fan. The mouth has two small awl-shaped jaws, 

and two bi-articulate antenne ; the eyes are large, prominent, and lateral, 

with a few large facets, and these separated by partitions raised above 
their surface. The antennez are simple or furcate, with few articulations ; 

the thorax very robust, the metathorax very long, removing the posterior 

feet far back. The tarsi have from two to four articulations. Specimens 

of certain wasps and bees may be sometimes seen with the abdomen 

distorted, and an examination discloses one or more heads of a minute 

insect sticking from between the segments, which belong to these parasites 
when near the time of their appearance.  Siebold -has discovered the 

» Winged individuals to be males, and the females to be without wings, and 
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never leaving the wasp. The larve resemble minute parasites; they have 
six feet, and are active, running about to find an insect upon which they 
may become parasitic. When they have penetrated to a proper place they 
lose their feet and become larve of a different form, presenting an example 

of a retrograde metamorphosis. . 
Orver 11. Diprera (pl. 77, figs. 87-129). In this order the body and 

integument are rather soft, the head generally free, and attached by a very 
short thin neck. The labium forms a kind of soft extensile rostrum 
adapted for suction; its sides are turned up to form a canal, and it incloses 

a varying number of sharp slender organs, sometimes adapted for piercing. 
These are well developed in the bloodsucking genera, in which the 
mandibles, maxille, labrum, and tongue are present. The two palpi of the 
Diptera are supposed to correspond to those of the maxilla of the other 
orders, although the question is not settled. In some cases the mouth is 
obsolete. There are two or three stemmata; the eyes are large, being in 
some males larger than in the females, and in some cases they occupy 
nearly the entire head. The antenne are sometimes composed of a 
succession of simple articulations, as in other orders; but in generai they 
are short, composed of few articulations, the last of which bears a bristle 

(arista) on its upper surface. The prothorax is reduced to a narrow collar, 
the metathorax is also much reduced, having no wings, and bearing their 
representatives, the small knobbed organs named halteres, so that the 

thorax is made up chiefly of the mesothorax, which bears the single pair of 
wings, constituting the distinguishing character of the Diptera. The wings 
are absent in some cases, but the halteres are nearly always present. 
The precise use of the halteres is not known. They are vibrated in flight, 
and if they are removed an insect is prevented from flying. Many Diptera 
have a pair of single or double membranes (calypta) in connexion with the 
halteres, and varying in size in inverse proportion with them. The tarsi 
are pentamerous, and the abdomen has from four to seven segments apparent. 

The pupe of the Diptera are of two kinds: in one the integument of the 
larva is not cast, but contracts into the form of a cocoon, from the inside 

of which the pupa becomes disengaged ; in the other the larva skin is cast, 
-and the pupa takes the incomplete form (in which the limbs are visible) 
without a cocoon. In the Culicide the pupe are active. 

The larve are cylindric and without feet, the head corneous or fleshy, 
and the mouth is generally provided with a pair of hooks. The aquatic 
larvee have jaws and palpi, and respiration is sometimes effected by means 
of tubes which are held at the surface of the water, and they swim with 

the aid of appendages at the posterior extremity. 
The larvee occur under various circumstances, as in carrion, fungi, in 

galls, like those of Cynips; or in living caterpillars, like Ichneumon. 

Some are to be found in vessels of vegetables pickled with vinegar, and 
others in the acrid brine of salted fish, or in the brine vats of salt works. 

The greater part are produced from eggs laid by the female; some are 
excluded alive ; and in the Pupipara the young are not excluded until they 

have reached the pupa state. 
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In their perfect state the Diptera are found upon flowers or plants, 
feeding upon vegetable juices, or upon various decaying animal and vege- 
table products. Some suck the blood of vertebrate animals, or kill insects 
to suck their juices. They are very abundant, and are found in all 

climates, including the polar regions. 
Although the Diptera are generally of a small size, they are so abundant 

in individuals that they occupy a prominent place in the economy of the 
animal creation. They fill the air in clouds, and afford food to various 
birds, whilst they are always ready to remove liquid decaying matter. 
The rapidity with which certain carrion flies increase under favorable 
circumstances, caused Linneeus to assert that three of them with their 

progeny can consume the carcase of a horse in as short a time as a lion would. 
The Diptera contain a considerable number of noxious species, among 

which may be mentioned mosquitoes, the flies which torment cattle, bot- 

flies, and the grain flies which destroy wheat and other cereals. 

Macquart divides the Diptera as follows, most of the names being 
latinized. The names between parentheses are called famzlies, and the 
numbered names are given as tribes. 

Drvis. 1. Nemarocera. Antenne with at least six articulations, palpi 
with four or five. 

Suspivis. 1. Recrieaurr. 1, Culicide. 

Suspivis. 2. Curvieaurr. 2, Chironomide; 3, Tipulidae ; 4, Myceto- 

philide ; 5, Cecidomyiide ; 6, Ryphides; 7, Phalenoides ; 8, Bibio- 

nide@. 

Divis. I]. Bracnocera. Antenne with three, and palpi with one or two 

articulations. 

Suspivis. 1. Enromocera; last articulation of the antennse divided into 

segments. (Tasaniens.) 9, Tabanide. (Noracantna.) 10, Acantho- 

meride ; 11, Sicarii ; 12, Xylophagide ; 13, Stratiomyde. 

Suspivis. 2. Artocera ; last articulation of the antenne not annulate. 

§ Trrracua£res, mouth with four lancets. 14, Midaside; 15, Asilide ; 

16, Hybotide ; 17, Empide; 18, Vesiculosa; 19, Nemestrinide ; 20, Xy- 

lostomes ; 21, Leptides ; 22, Bombylide ; 23, Syrphide ; 24, Dolichopide. 

§§ Dicuztes, mouth with two lancets. (Aruericera.) 25, Scenopr- 

nide ; 26, Cephalopside ; 27, Lonchopteride ; 28, Platypezide; 29, Co- 

‘nopside ; 30, Myodarie ; 31, Cistride; 32, Muscide. (Purrirara.) 33, 

Coriacea ; 34, Phthiromyie. 

The following is Westwood’s classification as given in his Introduction. 

Section 1. Cepuatora, Westwood. Head distinct from the thorax; 

claws not dentated; larva annulose, not undergoing its transformations to 

the pupa state within the body of the parent; oviparous (or larvaparous in 
some Muscidae). 

Divis. 1. (Stirps1.) Nemocera, Latr. Antenne of more than six 
joints ; palpi four- or five-jointed; pupa incomplete. Fam. 1, Culicide : 

2, Tipulide. 
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Divis. 2. Bracuocera, Macq. Antenne short, not having apparently 
more than three distinct joints; palpi one- or two-jointed. 

(Stirps 2.) Noracanrna, Latr. Antenne apparently composed of only 
three joints, the last, however, being articulated ; proboscis exserted, seldom 

inclosing more than two lancets. The structure of the mouth is very 
incomplete, and the number of sete variable. Pupa coarctate, the skin of 
the larva, however, nearly retaining its previous form. Fam. 3, Strati- 

omyde ; 4, Beride; 5, Cenomyide. 

(Stirps 3.) Tanystoma, Latr. Antenne with only three joints, ordi- 
narily terminated by a seta (Yabanus and Midas excepted) ; proboscis 
exserted, generally with four sete (six in female Tabanide ; mouth obsolete 

in Acroceride) ; larva with a scaly head; pupa incomplete. Fam. 6, 
Tabanide ; 7, Bombyliide ; 8, Anthracide ; 9, Acroceride ; 10, Empide ; 

11, Tachydromtiide ; 12, Hybotide; 18, Asilide; 14, Mydaside; 15 

Therevide ; 16, Leptide ; 17, Dolichopide ; 18, Scenopinide. 

(Stirps 4.) Aruericera, Latr. Antenne with only two or three joints, 
terminated by a seta; proboscis generally withdrawn into the oral cavity, 
with two sete (four in the Syrphide; mouth obsolete in the Gistrida@) ; 

pupa coarctate, the skin of the larva forming an oval case. Fam. 19, 
Syrphide ; 20, Conopide ; 21, Muscide ; 22, Gistride. 

Section 2. Tuoracocernata. (Stirps 5.) Puprpara, Latr. (Order 
Homaloptera, Leach). Head immersed in the thorax; claws denticulated ; 

larva nourished in the abdomen of the mother, and not deposited until 

after it has passed to the pupa state. Kam. 23, Hippoboscide ; 24, 
Nycteribuide. 

2 

The first section includes a great majority of the Diptera (including 
those to which the term fly is popularly assigned), in which the head and 
antenne are free. The mouth is a soft rostrum, containing several bristle- 

shaped organs in a groove along its upper surface, which also forms a 
channel oe the liquid food. 

The Culicide is a family of which Culex (including the mosquitoes) is 
the best known genus, and notwithstanding their small size, their organiza- 

tion is very perfect. The rostrum is very long and slender, apparently 
simple, but composed of seven organs. The male, which does not sting, 

can be readily distinguished by the feathery antenne. These tormenting 
insects do not move about much during the day; but where they abound, as 
soon as the sun sets, they fill the air in myriads, and become a serious evil. 

They abound in warm climates ; and in the low regions of the lower Missis- 

sippi, they fill the houses and the cabins of the steamboats as evening 

advances. In many parts of the United States it is necessary to exclude 
them from beds by a netting of gauze called a mosquito bar. In districts 
where they are rare, a house may be infected with them from a vessel used 
to catch rain water, and in which a passing female may deposit her eggs. 
These are laid upon the surface of stagnant water one at a time, but in 
contact with each other, and to the number of two or three hundred. In 
two days the larva make their appearance, in fifteen days they become 
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pupe, and instead of respiring through the posterior extremity, they 
have two horn-like tubes on the thorax for this purpose. The pupe are 
active, but do not take food. The entire period required for the trans- 
formations is about three weeks. Culex (pl. 77, figs. 95, 96), Anopheles 

(fig. 94). 
The Tipulide are an extensive family, which bear a considerable 

resemblance to the Culicide, on account of their slender body and feet. 
The rostrum is short, robust, and ending in a pair of fleshy lips; the palpi 
are generally four-articulate, and turned back. The abdomen of the male 
is often thickened at the tip, the antenne have in general from fourteen 
to sixteen articulations, those of the male being often verticillate or 

pectinate. The larve of some are aquatic; some live in the ground, 
where they destroy the roots of grass; some in fungi or decaying 
matter, and some in galls. The minute but destructive insects of 
the genus Cecidomyia (Hessian fly) belong to this family. There are 
several sub-families which Westwood names Chironomides, Cect- 

domyides, Mycetophilides, Tipulides, and Bibionides. The genera figured 
are, Chironomus (pl. 77, fig. 118), Anisomera (fig. 119), Ctenophora 
(fig. 120), Psychoda (fig. 121), Mycetophila ( figs. 122, 124), Bibio 

(fig. 123). 
The Stratiomyde are generally gaudily colored; they are found upon 

flowers, and have the body usually depressed, and the scutellum often 
spinose. The larve are aquatic or terrestrial, and the pupa is formed 
within the skin of the larva. Stratiomys (pl. 77, fig. 117), Clitellaria 
(fig. 110). 

The Tabanide have the eyes large, the mouth well developed, that of 

the female having six and that of the male four piercers. The labium is 
fleshy, with the end lobed ; and the palpi have two articulations, of which 
the second is long. Tabanus (T. tropicus, fig. 97, T. bovinus, fig. 98) 
has the third articulation of the antenne excised upon oneside. The genus 
contains some of the largest of the Diptera, and from their size, number, and 

the perfection of their oral organs, they are a great pest to cattle when 

numerous. The males frequent flowers» the females alone sucking blood. 
The Bombyliide (Bombylius, pl. 77, fig. 87) resemble certain bees, and 

the analogy is preserved by the buzzing sound they make in flying. The 
rostrum is very long, and projecting in front, and with this they suck 
flowers without alighting. Their wings stand horizontally, and their flight 
is very rapid. 

In the Empide (figs. 92, 93) the body is narrow, the head small 

and round, with a distinct neck, the wings are large, and the feet 

generally long. The males generally live upon honey, and the females 
upon the juices of insects which they take on the wing with the aid of 
their feet. 

The Asilide include several large predaceous Diptera, with a slender 
bristly body, a depressed head, bearded below, and a robust thorax. They 
fly with a buzzing noise, and take other insects upon the wing. The larve 
feed upon roots. Dioctria (fig. 88), Asilus (fig. 89). 
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The Midaside contain a number of very large Diptera with clubbed 
antenne. Midas filatus (black, with a transverse orange band near the 
base of the abdomen) inhabits the United States. 

Leptis (fig. 116) is the representative of a family (Leptide) of small flies 
of varied colors. In this genus the head is depressed, the antennee end in 
a bristle, and the thorax is tuberculate. 

The ArTHERIcERA contain the four families Syrphide, in which the labium 
incloses four sete ; Conopside, Muscide, having two sete; and Cstride, 

with the mouth obsolete. | | 

The Syrphide are tolerably large variously colored flies, which move 
swiftly through the air, and often hover over a spot for some time without 
changing their position. They have a hemispherical head, a great part of 
which is taken up by the eyes, a soft rostrum elbowed towards the base, 
with a pair of lip-like expansions at the tip, and the palpi small and 
inarticulate. 

The genus Volucella (VY. pellucens, pl. 77, fig. 111) is remarkable 
for its resemblance to the genus Bombus (bumble bee), which was 
designed to enable it to reach without suspicion the nests of the 
latter, in which the larve are parasitic, feeding upon the larve of 

the bees. 
The eggs of Syrphus are deposited among the Aphides, upon which the 

larve feed. Other larve are vegetable feeders, and those of Hristalis (E. 
tenax, fig. 114) and Helophilus (fig. 115) are aquatic, and have the pos- 
terior part of the body attenuated into a breathing tube. These leave the 
water to transform in the ground. Sceva pyrastri (fig. 112), Chryso- 

toxum (fig. 113). 

The family Conopside (Conops macrocephala, fig. 90) are parasitic in the 
nests of bees in the larva state, and the imagos frequent flowers. Latreille 

reared a species which was parasitic in bees, and we have met with a living 
grasshopper in Pennsylvania, with the abdomen filled with several dipterous 
larvee which we did not succeed in rearing. They may have belonged to 
this genus, or to Tachinus. Latreille placed the genus Stomozxys (S. calct- 
trans, fig. 91) in this family. . 

The family Muscide (figs. 101, 103, 106, 108) is very extensive, and 
contains many minor groups. The habits of the species are very various. 
Sarcophaga carnaria (fig. 109) deposits its larvee upon rotten vegetables, 
caterpillars, and even on earthworms, which they penetrate, leaving their 

posterior extremity at the surface. Several genera deposit their eggs upon 
flesh the moment it has become tainted; and Tachina and allied genera 
resemble the Ichneumonide in being parasitic in other living insects. 
Musca domestica, the house fly, accompanies civilized man in his migra- 

tions. The transformations of this species are said to take place in dung. 
Various larve attack different kinds of fruits, roots, and branches, causing 

galls, and decaying vegetable matter of different kinds. The larva of 
Piophila casei ( fig. 103) infests cheese, and that of P. petasionis is found 
in preserved hams. Both are known as skippers. The larve of Oscanis 
and Chlorops are destructive to growing grain. 
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The stride (figs. 125-129) are a singular family of flies which live at 
the expense of different Mammalia, each species being generally confined 

to a single species of the latter. Among the animals subject to their attacks 
are the horse, ass, ox, various species of deer and antelope, camel, hare, and 

in Peru there is a species which attacks man under the skin. Animals 

which do not fear ordinary biting flies, often exhibit great uneasiness and 
terror at the presence of these insects. The lJarve occur in three different 
modes, some in subcutaneous tumors, as in oxen; some in the head, as that 

of the sheep; and some in the stomach, as in the horse. ‘The eggs of the 
first kind (as Gistrus bovis, fig. 129) are deposited on the skin; those of the 
second (as Cephalemyia ovis, fig. 125) within the nostrils ; and those of the 

third (as Gasterophilus equi, fig. 127) upon the hairs of those parts which 
can be reached by the tongue of the animal, or about the nostril, as in the 

case of Gasterophilus nasalis. 
The moisture and warmth of the mouth of the horse hatch the eggs of 

Gasterophilus equi, when the larva passes to the stomach with the food. 
Here it affixes itself to the inner surface by means of a pair of oral hooks, 
forming a little cavity for its head. The eggs are mostly laid in August, 
and the larva remains upon the stomach until the next summer, when it is 
an inch long. It now detaches itself and is passed through the intestines, 
when it becomes a pupa in the ground, and in the course of a few weeks 
it emerges as afly. The male dies after fecundation, and the female after 
depositing her fifty or a hundred eggs. The larve sometimes affix them- 
selves to the windpipe, or pass on to the smal] intestines, when a horse is 

apt to die from the irritation, and in a few cases they perforate the 
stomach. In most cases the presence of bots (as these larvae are named) 
causes no injury to a horse, and their head is so deeply imbedded that 
no medicine sufficiently active for their expulsion can be administered with 
safety. 

The presence of Cephalemyia ovis, or the fly of the sheep, puts the 
animals to flight and causes them to huddle together upon some sandy or 
bare spot (as if to prevent the fly from having a resting place), with their 
heads down and turned together, and their feet in continual motion to keep 
it from effecting its object. The fly, however, by a rapid dart, reaches the 
nostril, where it deposits an egg, the larva of which ascends the nostril, 
causing great uneasiness to the sheep, which runs around with every 
mark of distress. The larva makes its way to the frontal sinus, the 
anirum, or the nasal bones, where it affixes itself with its oral hooks, 

and remains until the next spring, when it crawls out and enters the 
ground tochange. It remains in the earth six or eight weeks in the pupa 
state, and when it becomes an imago it is as short-lived as the horse bot-fly. 

The Gfstrus bovis, the larva of which lives beneath the skin of the back 
im oxen, causes great terror among these animals, which run for pro- 

tection to bodies of water. The larve of strus tarandi (fig. 128) are 
found under the skin of the reindeer. Another member of the family 
iniests the frontal sinus, throat, and mouth (under the tongue) of the same 

animal. 
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The Pupipara are a singular group of insects, having the antenne (which 
are of one or two short articulations) deeply set in the head. The mouth 
is without a fleshy exsertile labium, but it is provided with a sharp spicula 
and several bristles. They are separated into two families, Hippoboscide 
and Nycteribiide. 

The Hippoboscide have a depressed, tough, and ati body, and they live 
upon beasts and birds, moving quickly (and sometimes sideways) among 
the hair and feathers. The wings, and even the halteres, are sometimes 
absent, as in Melophagus ovis (pl. 77, fig. 85), known as the sheep 
tick. The feet are short, and the claws denticulated. The larva 

remains unexcluded until it becomes a pupa, and as but one is developed 
at a time, it is, when excluded, nearly as large as the abdomen of the 
female. 

The Nycteribiide are without wings and halteres, the feet are very long, 
and so is the basal articulation of the tarsi, which present an analogy with 

the feet of some of the Arachnida in being annulated, presenting the 
appearance of being divided into numerous minor parts. These insects 
infest bats ; and from the position of the head, which is small and turned up 

on the thorax so as to be dorsal, it is necessary for them to turn over 
and stand with the back downwards when they suck. This is readily 
effected, the feet being so constructed as to allow them to stand erect or 

inverted. They move rapidly through the hair, but cannot walk upon a 
smooth surface. Some authors have classed these insects with the 
Arachnida. 
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Cuass I. Pisces. Fisurs. 

Tue animals of this class are distinguished from those already examined, 

by their countless numbers, their varied shapes, their brilliant colors, and 

especially by their economical value. Destined by nature to inhabit and 
people the water, ail their structures and functions tend to thisend. Their 
most general characteristics lie in the possession of cold red blood, breathing 

by gills instead of lungs, a bicamerated or two- chambered heart, fins as 

organs of progression, and a skin either naked or covered with scales of 
varied structure. 

To consider these pile a more closely, the fins consist of a deli- 
cate membrane investing a series of bony or cartilaginous rays, projecting 
from the body along the median line, and from the four homologues of the 
extremities of the terrestrial vertebrata. They have received names derived 
from their situation upon the body. The dorsal fin is on the median line 
of the back, usually single, sometimes sub-divided into two or three fins, of 

various degrees of contiguity. The caudal fin terminates the vertebral 
column in the median line, and is situated ina vertical plane ; the true fishes 
differing in this respect from the fish-like mammalia, the caudal fin in the 
latter being placed horizontally. The third median single fin is the anal, 
situated anteriorly to the caudal, on the anterior median line. This also is 
sometimes divided into two or more portions. The remaining four fins, 

two pectoral and two ventral, situated in pairs, are the homologues of the 

anterior and posterior extremities of the other vertebrata. Their relative 

positions may vary, but they are always found rather on the inferior surface, 
between the anal fin and the head. ‘The pectoral fins are always situated 
just behind the head, and are articulated directly to the skull. The ventrals 
may be entirely posterior to the pectorals, exactly inferior to them, or 

entirely anterior and under the throat. The fins serve as organs of motion. 
and to sustain the fish in an upright position. The principal instrument of 
motion is the caudal fin, which, by its rapid and vigorous strokes from one 
side to the other, causes the animal to move forwards in a straight line, the 

resultant of this lateral flexion. The median fins serve to balance the fish ; 
the pectorals and ventrals, although to a certain extent instruments of 
motion, yet act almost entirely in balancing the fish, and diverting its course 
to the right or left, as also to regulate the rising and sinking in the water. 
Sometimes the rays of several of the fins are thickened into regular spines, 
retaining, to a greater or less extent, the proper integument. Fins without 
distinguishable rays, or where the rays are enveloped in a mass of fatty 
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matter, or else entirely wanting, are called adipose. A finof this character 
is found on the back of the trout (Salmo fontinalis) posterior to the main 
dorsal. 

The gills consist of bony or cartilaginous spines, arranged parallel to each 
other, like the teeth of a comb; over which run blood-vessels from the 
heart, for the sake of the purification to be experienced by contact wiih the 
oxygen dissolved in the water. Sometimes the gills, instead of being pecti- 
nate, are arranged in bunches. The gill-cover consists of four bones, of 
which the one immediately behind the orbit is called the pre-operculum. - 
Posterior to this are the operculum and inter-operculum, the former above 
the latter. Inferior to these, or slightly posterior, is the swb-operculum. 
Anterior to the lower part of the opercular bones is the branchial mem- 
brane, supported by the branchiostegous rays. In cases where the gill-covers 
are wanting or concealed, there are generally five to seven apertures in each 
side. Respiration in the fish is performed by taking in water through the 
mouth, and forcing it through the gill-openings by muscular contraction. 
By the contact of water with the venous blood in the gills, oxygen is 

imparted, and the requisite decarbonization effected. The entire circula- 
tion of the blood is as follows: Venous blood collected from the venous 
system, is accumulated in the single auricle. Thence it is forced into the 
ventricle, and this drives it into the gills. Here the blood is changed from | 
venous to arterial, and is distributed to the different parts of the body. 
The heart thus never contains any but venous blood, the arterial first pro- 
ceeding from the gills. 

The swimming bladder of the fish is the true homologue of the lungs in 
the higher vertebrata ; a fact well shown by its intermediate character in 

Amia and other fishes. | Whenever present, it appears to contribute, to a 

greater or less extent, to the function of respiration. It exhibits various 

forms, bi-lobed, bi-partite, &c., and in the young fish, or even in some adults, 
there is a distinct communication by a tube with the esophagus, answering 
to the trachea. It usually contains a gas, with oxygen in greater propor- 
tion than in atmospheric air. Some species are destitute, either entirely, 
of an air-bladder, or possess it in a very rudimentary state, as in Cobitis. 

Those without it are generally ground fish, which keep close to the bottom. 

Besides the use of the air-bladder in respiration, it serves an important pur- 
pose in enabling the fish to vary its specific gravity, and thus float at any 
desired elevation in the water. 

The body of the fish, with a few exceptions, is longer than broad, and 

compressed. There is little expression in the face, the features being on the 
same level, and the nose not projecting. The line of distinction between 
the head and body is difficult to draw, owing to the entire absence of 

neck. The heart is situated far forward, between the branchial apparatus. 

The simple brain does not fill the cavity of the cranium. The tongue is 
mostly cartilaginous, sometimes covered with teeth. The salivary glands 
are inconspicuous, and it is not probable that the fish possesses much sense 
f taste. There is no external ear, and the entire auditory apparatus is 

here at its minimum of vertebrate development ; although not so simple as 
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in the Cephalopoda. The eyes are characterized by their immovable 
position, flattened cornea, spherical crystalline lens, and brilliant color, as 
well as by certain internal anatomical peculiarities. The organs of touch 

lie either in the lips, or in the apparently sensitive barbels or cirri so con- 
spicuous in some species. 

The teeth are rarely entirely wanting, although sometimes absent from 
the mouth. In this case they are generally to be found in the posterior 
arch of the gills, when they are called pharyngeal teeth. Such is the case 
in most of the Cyprinide. Some fish have teeth in nearly every bone in 
the mouth; on the maxillary, intermaxillary, palatine, vomerine, spheroidal, 
as well as on the tongue and gill arches. The shape of the teeth, as also their 
disposition, varies greatly. 

As already remarked, the skin is either naked, or covered with scales ; 

these occurring in various conditions of development, as true imbricated 
scales, as isolated scales, as spiny prickles, bristles, hard bony enamelled 
plates, &c. The side of the fish generally exhibits a longitudinal row of 
scales, in each of which is a perforation. These holes, constituting by their 
linear arrangement, the lateral line of the fish, were formerly supposed to 
secrete mucus. The recent researches of Professor Agassiz have, however, 

shown that these are the openings of tubes, which, together with similar 

tubes opening on the skull, penetrate all parts of the body, brain, muscles, 

bones, and viscera ; freely admitting water, whose hydrostatic action thus 
equalizes the pressure of the incumbent water, both on the outside and 
within. 

The colors of fishes are among the most beautiful in nature, being only 

assimilated, and that in an inferior degree, by those of birds. All shades are 
represented, as well as all lustres. These hues, however, are very evanes- 
cent, sometimes departing immediately after death. 

The organs of voice are entirely wanting, and there are but few that are 

capable of making any sound whatever. The North American cat-fish 
(Pimelodus) is said to make a peculiar sound by a vibration of its cirri. 

The weak fish (Otolithus regalis) makes a peculiar grunting when caught, 
apparently abdominal in its character. The same applies to the black drum 
(Pogonias chromis). 

While some fish are confined to salt water, and others to fresh, certain 

species live habitually in a mixture of the two. Others again, at different 
seasons of the year, occupy both salt and fresh, as the salmon. The distri- 
bution of species is much affected by the temperature of the water, and the 
character of the bottom. But few fishes can live out of water for any 

length of time, owing to the rapid desiccation of the gills, and the conse- 
quent asphyxia. The eel and the cat-fish (Pimelodus) can exist for some 
days in a simply moist or damp situation, as wet grass. Certain species, as 

the Anabas, habitually leave the water in search of food. 
Fishes are almost incredibly prolific. It has been calculated that the 

progeny of a single herring, allowed to reproduce and multiply undisturbed 
for twenty years, would not only supply the whole earth with an abundance 
of these fish, but would become inconveniently numerous. Yet among 
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millions of young herrings, hardly one comes to maturity, owing to the 
ravages made among their number by the rapacious fish and other animals, 
man not excepted. Yet although they form the food of myriads of fishes, 
of hundreds and thousands of men, the supply is always equal to the 
demand, and no perceptible decrease in number can be observed. Similar 
instances might be furnished by the cod, the shad, the mackerel, &c. 

Of all oviparous animals, fish are perhaps the most prolific. Among these 
the cod-fish (Morrhua) is pre-eminently conspicuous. A single female has 
been calculated to produce as many as 9,000,000 eggs in a single season. 
There is no intercourse of sexes, excepting among a few of the Plagiostomes, 
the eggs being fertilized by the male after their evacuation by the female. 
Some species are ovo-viviparous, the eggs being hatched in the abdomen, or 
else in especially contrived pouches, as in Syngnathus. A slight approach 
to a placental connexion of mother and embryo, is made in some of the 
sharks. The eggs are deposited in various places, on sticks, stones, grass, 
in furrows of the sand, &c.; in rare cases a nest is built, consisting either 

of a single pile of stones, as in some of the North American Cyprinide, or 
else a more complicated structure of grass and sticks is built, as in the 
Callichthys of Demerara, and in various species of Gasterosteus. It is a 
little singular, that it is generally the male who takes upon himself the care 
of the eggs and the construction of the nest. | 

It is difficult to speak with any certainty as to the longevity of fishes, as 
few are permitted to reach their natural term of years. Some species, as 
Pike and Carp, kept in fish ponds, have, however, been known to live to a 

great age. Thus Buffon speaks of carp, in the moat of the Comte de 
Maurepas, 150 years old. Gesner refers to a pike having been caught in 
Suabia, in 1497, bearing an inscription purporting to have been appended in 
1230, the age thus being (at least) 267 years. The animal was said to 
weigh 350lbs., and to have a length of nineteen feet. 

The flesh of most fishes is edible, although that of some is difficult of 

digestion. They are rarely, or never, poisonous in themselves ; a property 
only acquired by consuming poisonous plants or animals. Fresh-water 
fishes are more generally edible than marine, although, as a class, not so 

savory. Other parts of the fish are of economical value besides the flesh. 
The oil of some is very valuable ; the air-bladder of the sturgeon furnishes 
the isinglass of commerce; the roes of the sturgeon, pike, carp, &c., fur- 
nish caviar. The shagreen skin of some Placoids is used for polishing, and 
for making ornamental coverings. The bones are used for fish-hooks, and 

other purposes. The Gymnotus or electric eel, the Torpedo, and the Silurus 
electricus, are capable of giving powerful electric shocks. 

CLASSIFICATION OF Fisu ES. 

The first scientific classification of fishes is that of Artedi (1738), who 

distinguishes them into cartilaginous (Chondropterygit) and bony; these 

being subdivided into fishes with bony branchiz and soft fin rays (Mala- 
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copterygii), or with spinous rays (Acanthopterygii), and fishes with boneless 
branchie (Branchiosteg?). Fifty-eight genera were distributed under these 
four heads, corresponding for the most part with those of Linnaeus, whose 
arrangement comes next in order. 

vertical fins, or the structure of the gills. 

This is based upon the position of the 
The following tabular view 

exhibits the orders of Linneeus, with the genera of each order, taken from 

the thirteenth edition of 1767. 

1. Murena. 

2. Gymnotus. 

3. Trichiurus. 

4 

3) 

6 

IJ. JucuLares. 

9. Callionymus. 
10. Uranoscopus. 

11 

I. Aropges. Ventral fins none. 

. Anarhichas. 7. 

. Ammodytes. 8. 
. Ophidium. 

Stromateus. 

Xiphias. 

Ventral fins before the pectoral. 

. Trachinus. 13. 

12. Gadus. 

Ill. Tuoracict. 

14. Cepola. 
15. Echineis. 
16. Coryphena. 
17. Gobius. 

18. Cottus. 
19. Scorpena. 

20. 

21. 

22. 

23. 

24. 

20. 

IV. ABDOMINALES. 

31. Cobitis. 

32. Amia. 

33. Silurus. 

34. Teuthis. 

35. Loricaria. 

36. Salmo. 

37. 

38. 

239. 

40. 

41. 

42. 

Blennius. 

Ventral fins under the pectoral. 

Zeus. 26. 

Pleuronectes. eg 

Cheetodon. 28. 

Sparus. 29. 
Labrus. 30. 

Sciena. 

Perca. 

Gasterosteus. 

Scomber. 

Mullus. 

Trigla. 

Ventral fins behind the pectoral. 

Fistularia. 43. 

Esox. 44. 

Elops. 45. 
Argentina. 46. 
Atherina. 47. 

Mugil. 

Mormyrus. 
Exocetus. 
Polynemus. 
Clupea. 
Cyprinus. 

The remaining genera were arranged under the head of Amphibia, as 
Amphibia nantes, and characterized by having fixed gills without a bony 
structure. 

48. Petromyzon. 
49. Raja. 

52. Lophius. 
53. Acipenser. 
54. Cyclopterus. 
55. Balistes. 

V. Sprracuta Composira. 

50. Squalus. 51. Chimera. 

VI. Sprracuta Souiraria. 

56. Ostracion. 59. Centriscus. 

57. Tetraodon: 60. Syngnathus. 
58. Diodon. 61. Pegasus. 
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The classification of Cuvier is the one more generally adopted. He 
divides the entire class into bony and cartilaginous ; the former again into 

spinous rayed and soft rayed ; the latter into those with free gills, and such 
as have them fixed. We have here zoom only for the Orders and Families. 

J. Acanruopreryera. Fin rays spinous. 

Percide. Cheetodontide. Mugilide. 
Triglide. Scombride. Gobide. 
Scienide. Teuthide. Lophide. 
Sparide. Tenide. Labride. 
Menide. Atherinide. Siluride. 

I]. Matacorreryen AspominaLes. Fin rays soft. Ventrals behind the 
pectoral. 

Cyprinide. , Fistularide. Clupeide. 
Ksocide. Salmonide. 

[I]. Mazacoprerven Susppracurati. Fin rays soft. Ventrals beneath the 
pectoral. 

Gadide. Cyclopteride. Kchineide. 
Planide. 

IV. Matacorrerven Apopa. Fin rays soft. Ventrals wanting. 

Anguillide. 

V. Lopuosrancuy. Gills in tufis ; not pectinate. 

Syngnathide. 

VI. Puectroenatui. Bones of the head closely combined. 

Gymnodontide. Balistide. Ostracionide. 

VII. Cuonproprervert Brancuus Liseris. Gills pectinate, free. A single 
gull opening. 

Sturionide. 

VIII. Cuonprorteryen Branenus Fixis. Gill apertures more than one 
on each side. Gulls not free. 

Squalide. Raiade. Petromyzonide. 

A highly philosophical classification is that of Prof. Agassiz, which is 
especially applicable to the arrangement of fossil forms. This eminent 
naturalist divides fishes into four Orders from characters derived from the 

scales. They are as follows: 

I. Puacoiws. Characterized by having the skin provided with osseous 

plates of various sizes and numbers, as in the sharks, rays, &c. The 
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Plagiostomes of authors fall under this order. The families are: Rajacei, 
Cestraciones, Hybodontes, Squalini, Chimera, Ichthyodorulithes. 

II. Ganoiws. Here the scales are bony and covered externally with 
enamel, generally angular and continuous. Most Ganoids are extinct ; 
the most striking and typical recent representation is the Lepidosteus or 
gar-fish. Families: Sturionini, Lophobranchii, Gymnodontes, Sclerodermi, 

Cephalaspides, Pycnodontes, Celacanthi, Sauroidei, Lepidosteini. 
Ill. Crenoms. This order corresponds nearly to the Acanthopterygii 

of Cuvier. It is characterized by the roughness of the scales, the border 
of which is generally dentated, and by the usual presence of spinous rays 
in the dorsal and anal fins. Families: Mugiloidei, Aulostomi, Pleuro- 

nectidel, Squamipennes, Theutyes, Gobioidei, Scie@noidei, Sparoidei, Per- 

coidet. 
IV. Cyctomws. These are represented by the greater number of the 

Malacopterygii of Cuvier. The scales are generally smooth, and not 
dentated. The dorsal and anal fins have generally soft rays. Fami- 
lies: Anguilliformes, Halecoidei, Esocini, Cyprinodontes, Cyprini, Lab- 
roidet, Lophioidet, Blennioidet, Sphyrenoidet, Xiphioidei, Scomberoidet. 

The most recent classification of fishes is that of Prof. J. Miller (Ueber 

den Bau und die Grenzen der Ganoiden u. tiber das natiirliche System 
der Fische. 1846). We append a brief summary of this system as modi- 
fied by several authors. 

Orver I. Dermoptert. 

Internal skeleton unossified: external skeleton and vertical fins mucous, 

naked. Shape vermiform, or without any lateral fins. No pancreas nor 
air-bladder. 

Sub-order 1. Pharyngobranchit. 

Amphioxide. 

Sub-order 2. Marsipobranchit. 

Myxinoidei. Petromyzontide. 

Orper IJ. Mauacoptert. 

Internal skeleton ossified. Scales of the external skeleton mostly cycloid, 
in some ganoid. Fins all supported by rays, all of these jointed excepting 
sometimes the first in the dorsal and pectoral; abdominal or apodal. Gills 
free, operculate. A swimming bladder and air duct. 

Sub-order 1. Apodes. 

Symbranchide. Murenide. Gymnotide. 

Sub-order 2. Abdominales. 

Clupeide. Galaxide. Cyprinodontide. 
Salmonide. Esocide. Cyprinide. 
Scopelide. Mormyride. Siluride. 
Characini. Hypsocide. 
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Orper III]. Pararyneoenarut. 

Internal skeleton ossified. Scales sometimes cycloid, sometimes ctenoid. 

Inferior pharyngeal bones coalesced. Air-bladder without a duct in the 
adult. 

Sub-order 1. Malacopterygii. 

Scomberesocide. 

Sub-order 2. Acanthopterygit. 

Chromide. Cyclo-Labride. Cteno-Labride. 

Orper IV. ANACANTHINI. 

Internal skeleton ossified. Scales sometimes cycloid, sometimes ctenoid. 

Fins sustained by flexible or jointed rays. Ventrals beneath the pectorals 
or entirely absent. Swimming bladder without air-duct. — 

Sub-order 1. Apodes. 

Ophididee. 

Sub-order 2. Thoracict. 

Gadide. Pleuronectide. Echineide. 

Orper V. AcANTHOPTERI. 

Internal skeleton ossified. Scales ctenoid. Fins with one or more 
of tne anterior rays unjointed or inflexible. Ventrals generally beneath or 
anterior to the pectorals. Swimming bladder without duct. 

Percide. Atherinide. Theutyide. 
Sclerogenide. Mugilide. Fistularide. 
Scienide. Notacanthide. Gobiide. 
Labyrinthi-branchii. Scomberide. Blenniide. 
Sparide. Squamipennes. Lophiide. 
Menide. Teenioidei. 

Orper VI. Puiecroenartul. 

Internal skeleton only partly ossified. Scales ganoid or spinous. Max- 
illaries and intermaxillaries firmly united. Swimming bladder without air- 

duct. 

Balistides. Ostracionide. Gyranodontide. 
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Orper VII. Loprnoprancutt. 

Internal skeleton only partly ossified. Scales ganoid. Gills tufted, gill- 
opening small. Swimming bladder without air-duct. 

Hippocampide. Syngnathide. 

Orper VIII. Ganorpet. 

Internal skeleton bony or cartilaginous. Scales ganoid. First fin-ray 
usually a spine. Swimming bladder with an air-duct. 

Sauride. Sturionide. Cephalaspide. 
Pycnodontide. Acanthodei. 
Lepidoidei. Dipteride. 

Orper IX. ProropTert. 

Internal skeleton partly bony, partly cartilaginous. Scales cycloid. 
Pectorals and ventrals as flexible filaments. Gills filamentary, free. No 
pancreas. Swimming bladder as a double lung, with an air-duct. Intestine 

with a spinal valve. 

Sirenoidei. 

Orper X. Ho.nocepHatt. 

Internal skeleton cartilaginous. External skeleton as placoid grains. 
Most of the fins with a spinous first ray ; ventrals behind the pectorals. 
Gills laminated, attached by their margins; a single external aperture. 
No swimming bladder. Intestine with a spiral valve. Copulation between 
the sexes. 

Chimeeroidei. Edaphontide. 

Orper XI. Puaciostomt. 

Internal skeleton cartilaginous, or partly ossified. External skeleton 
placoid. Gills fixed; with five or more gill-openings. Swimming bladder 
none. Scapular arch not attached to head. Ventrals behind the pec- 
torals. Intestine with spiral valve. 

Hybodontide. Lamnide. Rhinobatide. 
Cestraciontide. Alopeciide. Torpedinide. 
Notodanide. Scymniide. Raiide. 
Spinacide. Squatine. Trygonide. 
Scyllide. Zygenide. Myliobatide. 
Nictitantes. Pristide. Cephalopteride. 
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We come in the next place to the consideration of the more prominent 
of the families above mentioned ; taking them up in the order in which 
they occur in the system of Miller, as modified above, and which we shall 

for the most part adopt. The subject of Ichthyology is of such vast extent, 

that our limits would be transgressed even by mentioning the names alone 
of all the species. We can only refer particularly to the species distin- 
guished by their economical value or physiological interest. . 

Ampuioxip&. This family, at present represented by the single genus 
Branchiostoma, occupies the lowest position in the scale of fishes. It is 
characterized by the naked skin, the single dorsal extending over the entire 
length of the back, the absence of pectorals and ventrals. Mouth entirely 
inferior, elongated, or circular, the margins provided with a row of free 
filaments. Anterior to the anus is a median fin representing the transition 
embryonic fin of higher fishes. The brain, as an expansion of the nervous 
centres, is entirely absent ; being represented by a simple extension of the 
spinal cord, which runs out to a blunt point. The absence of brain and of 
heart sufficiently distinguishes Branchiostoma from all other fishes. Its 
aspect, in fact, is hardly that of a fish at all, being highly vermiform in 
appearance. The species hitherto described are all from European or 
North African waters. 

Myxinower. The Myzxinoids are hardly more fish-like in their appear- 

ance than the Branchiostoma, having been classed, by Linnezeus and other 
writers, among the worms. The vertebral column, as in Branchiostoma, 

exhibits the persistence of the usually temporary chorda-dorsalis. The 
mouth is terminal, nearly circular, and provided with a powerful hooked 

tooth on the palate, with others in the tentaculated mouth. The lateral 
fins are entirely absent, as in the other Dermopteri. The species of this 
family, though small in size, are formidable from the manner in which they 
attack their prey, which consists of larger fish. Myzxine glutinosa, a 
European form, is most generally found embedded in the bodies of other 

fish, as the cod, haddock, and others. The manner of its entrance is not 

exactly known; probably, however, by a perforation made by the mouth, 
assisted by the powerful hook. No species of this family are found in 
Noxth America. 

Perromyzontip&. ‘This family, the last of the Dermoptert, is also without 
lateral fins: a continuous median fin is formed by the coalescence of the 
dorsal, caudal, and anal. Respiration is generally performed by means of 
fixed gills, the lateral openings to which are seven in number on each side. 
A single nostril is placed on the top of the head. The principal forms 
belong to the genera Petromyzon or true lamprey eel, and Ammocetes, or 
sand lamprey. The former have a circular mouth provided with numerous 

teeth, and fringed with cilie to assist the animal in attaching itself to the 
bodies of its prey. The mouth is a true sucker, adhesion being effected by 
atmospheric pressure. Fishes of various kinds are not unfrequently caught 
bearing the bloody circular scar produced by the bite of the lamprey, and 
quite often the lamprey itself. The catfish, or Pimelodus, appears to be 
especially liable to such attacks. The lampreys attain to great size, and 
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are highly prized by some nations. The love borne them by the ancient 
Romans is a matter of classical history, and at the present day they are 
favorite food of epicures. A prominent European species is the Petro- 
myzon fluviatilis, shown in pl. 81, fig. 28. The Petromyzon americanus is 

the largest and best known American species. The genus Ammocetes, 

with the general characters of the lampreys, differs mainly in the form of 
the mouth. This, instead of being continuous and suctorial, is composed of 
a circular projecting upper lip, the lower being transverse. The opening 
of the throat is guarded by a fringe of cilia. This genus is extensively 
distributed over North America, where several species are known. They 
accumulate in vast numbers in certain sand or mud flats, as those of the 

Susquehanna river, whence they are dug from a depth of four or five 
inches below the level of the water, to serve as bait for other fishes. 

The Symprancnip# are anguilliform fishes, distinguished from their 

allies by the greater or less union of both branchial apertures into one. 
The fins also are variously suppressed, some being without pectorals, and 
others without either these or vertical fins. The next family, 

The Muranip# or eels, with the normal structure of the gill aper- 
tures, yet have them very small and capable of being completely closed. 
The body is serpentiform, and although provided with scales, these are 

scarcely apparent, being embedded in a thick mucous skin. The air- 
bladder is polymorphous, and the intestines without ceca. The eels, in 
their different species, are inhabitants of both fresh and salt waters; those 
living in the former belonging generally to the restricted genus Anguilla. 
Species of Anguilla occur in greater or less number throughout the United 
States, being, however, very rare in many if not most of the waters of the 
Mississippi basin. Popular opinion assigns to these species a viviparous 
reproduction, owing to the apparent absence of individuals containing eggs. 
The ova are yet, probably, present in a due proportion of the supposed 

males, escaping observation by their diminutive size. The eel hardly yields 
to any other fish in the power of sustaining a deprivation of its proper 
element for a considerable length of time. To transport these animals over 
a considerable space, all that is necessary is to pack them in damp grass or 
some similar substance. They even leave the water spontaneously at 
night in search of food, or of a body of water better suited to their conve- 
nience than the one in which they may happen to be placed. Eels are 
said to be very susceptible to magnetic or galvanic influence: the simple 
contact of a knife being sufficient to paralyse them. When a magnet is 
presented to the dish in which the living animal may happen to be, violent 
contortions, a painful gasping after breath, and other signs of inconvenience, 

are reported to be exhibited. PJ. 82, fig. 5, is a figure of Anguilla vulgaris. 
The Gymnotip&, highly interesting on account of their electrical proper- 

ties, are characterized by the anterior position of the anus, the entire 

absence of dorsal fin, the extent of the anal, and the position of the gill- 
opening. The best known species, Gymnotus electricus or electric eel, is a 
native of the tropical portions of South America. It attains to a great 

size, being sometimes over six feet in length, and almost a full load for a 
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strong man to carry. The electric or galvanic apparatus consists of four 
longitudinal bundles, disposed in two pairs, one larger above, and a smaller 

below, against the base of the anal fin. The fasciculi are divided by longi- 

tudinal partitions into hexagonal prisms, and transverse divisions separate 
these into small cells. The cells are filled with a gelatinous matter, and 
the whole apparatus is abundantly supplied with nerves from the spinal 
marrow. In the Torpedo, these nerves come directly from the brain. 

The amount of electricity furnished by the Gymnotus is enormous. 
Faraday made a calculation in regard to a specimen of ordinary size 
examined by him, that a single medium discharge was equal to that from a 
battery of 3500 square inches charged to its maximum. It need not then 
be a matter of surprise that the Gymnotus is capable of killing a horse by 
repeated discharges ; which it does by applying its whole length along the 
belly of the animal when in the water. The method of capturing the 
Gymnotus made use of by the South American Indians, consists in driving 

a number of horses and other cattle into the muddy pools in which the 
electric eels abound. Roused from their retreats in the mud, the Gymnoti 
emerge into the water, and gliding in among the animals, give to them 

violent shocks. A succession of discharges results in weakening the eels 
to such a degree, as to make it a matter of little danger or difficulty to 
capture them. The Voltaic pile, formed by the electric apparatus of the 
Gymnotus, is much like that of the Torpedo; the column being longitudinal, 
however, in the natural position of the animal, instead of vertical. ‘The 
anterior or cephalic extremity is positive; the caudal negative; and the 
animal is capable of discharging any portion of its column. The substance 
occupying the cells is a dense albuminous liquid, with a small amount of 
common salt. Each cell is separate and independent, answering to the 
cell of the galvanic battery. This electrical power is not confined to the 
Gymnotus. Various species of Torpedo, one of which is found on the 
coast of Massachusetts, exhibit the same property in a high degree. Other 

electrical fishes are Malapterurus electricus, Trichiurus electricus, and Tetra- 
odon electricus. Some insects, too, as Redivivus serratus and Mantis 

electricus, are reported to give electric shocks. It may be proper to men- 
tion, in conclusion, that the electricity of the Torpedo and Gymnotus is 
capable of exhibiting all the effects of ordinary electricity, and is in most 
cases entirely at the command of the animal, whether to emit or withhold it. 

Crurpew#£. The fishes of this family exhibit considerable analogies to 
the Salmonoids, differing, however, in the absence of an adipose dorsal. 

Both maxillaries and intermaxillaries are employed in forming the margin 
of the upper jaw, instead of the usual introduction of the latter alone. The 
body is well scaled, the scales sometimes very large. Bones of the mouth 
variously provided with teeth, these occurring sometimes on the pectinated 

tongue. 

The fishes of this family are among the most useful and indispensable to 
man. It includes the anchovy, the sardine, the sprat, the various herrings, 

and the shad. The Anchovy, Engraulis encrasicholus (pl. 81, fig. 3), is a 

small fish, a few inches in length, distributed throughout Europe, and 
412 



PISCES. 209 

especially abundant in various parts of the Mediterranean. It is distin- 
guished, as a genus, by the projecting and pointed upper jaw, and the long 
anal. The top of the head and back is blue; irids, sides, and belly, 

silvery white. This fish was well known to the ancient Greeks and 
Romans, who prepared from it a sauce called garum, held in great favor. 
They are taken in countless numbers on the coast of Sardinia, 400,000 

having been caught at a single haul. The fishing is highly successful by 
night, when the anchovies are readily attracted by the glare of fire-pans. 
In preparing them for purposes of commerce the head and viscera must be 
removed ; the former being bitter, and for this reason called Lncrassicholus 

by Aristotle. The anchovies, after being washed clean, are placed with 

the belly upwards in vessels, a layer of fish alternating with one of salt, 
until the whole is full. Pressure must be exerted to drive out the oil as 
much as possible. A hole is left in the top of the vessel, which is then 
exposed to the sun. After fermentation has commenced, the hole is 
stopped up, and the vessel removed to a store-house. The operation is not 
completed until the following year. The anchovy is taken from December 
to May. 

The Clupeide, with non-projecting upper jaws, are divided into various 

genera, as Clupea, Sardinella, Harengula, Pellona, Meletta, Alosa, and 

others. A distinction was formerly made between a genus Alosa, charac- 
terized by an emargination of the upper jaw, and Clupea, with the border 
of the jaw continuous or entire. This division, however, has been found to 
be inadequate to the wants of the present system. 

Alosa vulgaris, a European species, figured in pl. 81, fig. 1, is repre- 

sented in America by one of much finer flavor, the A. sapidissima, or 
common American shad. This well known species commences its entrance 
into our rivers, at periods varying from January to May, according to the 
latitude. It penetrates all the Atlantic streams, and when unobstructed by 
dams or other impediments, travels to a considerable distance from the 
mouth for the purpose of depositing its spawn. They are taken in great 
numbers, especially in Chesapeake and Delaware bays, by various means, 
the most conspicuous of which are large seines and gill nets. The price 
varies from five to fifty dollars per hundred, according to the abundance or 

size. As already remarked, various herrings occur in immense numbers. 
Conspicuous among European species, in this respect, is the sprat, Harengula 
sprattus (pl. 81, fig. 4) ; but vastly more so the common herring, Clupea 

harengus (pl. 81, fig. 2). The true abode of the immense hordes of herring 

is not, even at this day, definitely ascertained, the fish being scarcely known, 

except in its wanderings. Some naturalists suppose it to come from the 

high north to deposit its spawn upon the shores of the North Sea; others, 
again, consider the bottom of the North Sea to be its home, since it is first 
visible at the Shetland Islands in April. Here myriads of herrings combine 
into armies many miles in length, and then pass on to the coasts of Norway, 
England, Germany, and the Netherlands. From the main army, branches 
go off in various directions, supplying almost the whole coast of Europe, 
and possibly extend their migrations even to the northern coast of North 
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America. They have never been seen to return to the north, and their 
migrations themselves occur neither at perfectly regular intervals. nor in 
the same direction. The density of the columns also varies much in 
different parts of the army. In some seasons the numbers are countless, in 

others very limited; at one time the individuals will be fat and large, at 

another very lean. By the end of August they are no longer seen. The 
Dutch, who, since 1164, have prosecuted the herring fishery with. the 

greatest success, sometimes employ whole fleets of boats in the pursuit. At 
no very remote period, the number of boats annually leaving the Texel, 

under the protection of vessels of war, amounted to not less than eleven or 
twelve hundred. This trade was at its highest state of prosperity in the 
year 1618, at which time the number of boats employed was 3000, manned 

by fifty to sixty thousand men. Since that time the trade has passed out 
of the hands of the Dutch, to a certain extent, and is carried on by many 
nations of northern Europe. According to Black, the fishermen of Gothen-, 
burg alone, in his time, took upwards of 700,000,000 herrings. More than 

130,000 barrels have been exported from Bergen in Norway; the amount 

consumed in the entire land exceeding double this number. At the present 
day, the largest quantities are taken on the shores of England. Recent 
investigations have rendered it probable that the herring actually does live 
within a moderate distance of the localities where it is caught, coming in ~ 
from the deep water for the sake of depositing its spawn. 

A beautiful spectacle is exhibited when the herring approach the shores ; 
the rays of the sun are reflected from myriads of silver scales, and above 
the army may be seen hovering hosts cf gulls, terns, and other sea birds. 
Behind and alongside are numerous rapacious fish, which, with seals, por- 

poises, and other marine animals, devour immense numbers. The water is 

filled with loose scales, rubbed off by their close proximity. On account of 
their vast numbers, these fish are very easily captured. This is done by 
means of nets, either on shore or at sea. Every Dutch smack has four 
smaller boats along with it, to carry fresh fish to the sea ports, and for other 

purposes. They use nets of 500 or 600 fathoms in length, made of coarse 
Persian silk, as being stronger than hemp. These are blackened by smoke, 
in order that the fish may not be frightened by the white thread. The nets 
are set in the evening, buoyed by empty barrels, and stretched by weights ; 
they thus rest at the surface of the sea. In the morning they are drawn 
in by means of a windlass. The herrings are sometimes attracted within 
reach of the nets by lanterns suspended at various intervals. Buta faint idea 
can be formed of the actual number of these prolific fishes, which exists at 
one time in the ocean. When we remember, however, that an annual 

consumption of over two thousand millions in Europe, not to mention the 

myriads devoured by fishes, birds, and various marine vertebrata, scarcely 
appears to affect their number, we may obtain an approximate conception 

of what that number must be to which the sum of those annually destroyed 
is in such small proportion. 

As the herrings are so abundant, and the flesh at the same time so excel- 
lent, various modes have been adopted to preserve them fora certain length 
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ot time. Even at sea many are salted down, and sold in this state. This 
is called by the French saler en vrac. To keep them longer than is per- 
mitted by this method, two other ways are made use of: they are called 

white-salting and red-salting (saler en blanc and saurer). To white-salt 
herring, they are gutted on being caught, and packed in barrels, with a 

thick brine poured over them. They are there retained, until it is conve- 
nient to give them a final packing. After the bustle of the fishing is over, 
the smacks or busses run in and discharge their cargoes, when the barrels 
are inspected, and the fish sorted under the inspection of official authorities. 
They are then repacked with fresh lime and salt, and the particular 
quality marked on the barrel by the brand of aninspector. The red-salting 
is effected by allowing fat herrings to lie for a considerable time in the 
brine, then arranging them on hurdles, and placing them in ovens holding 
from ten to twelve thousand, for the purpose of being dried and smoked. 
The invention of pickling, as applied to herring, has been ascribed to Wilhelm 

Boéekelson, or Beukelson, a fisherman of Viervliet in the province of Zealand 
(about 1440): he, however, only improved an art known before his time. 
The Emperor Charles V. eat a herring over his grave, in thankful acknow- 
ledgment of his worth, and erected a monument to his honor in 1556. 

Several species of herring are caught in vast numbers on the coast and 

in the Atlantic rivers of the United States. The principal of these is the 
Clupea elongata, the representative of C. harengus. Besides Alosa sapt- 

dissima, or shad, already mentioned, Alosa tyrannus and A. menhaden are 

of economical value, the former as an article of food, the latter for manure. 

Immense numbers are taken and spread on poor lands, to which they impart 
a fertility not inferior to that produced by guano. 
Satmont&. The Salmonide, or trout family, agree with the Clupeide 

in the structure of the upper jaw, and are most prominently distinguished 

by the presence of an adipose dorsal, a small fatty fin behind the true dorsal. 
near the tail. The intestinal canal is provided with numerous ceca. The 

scales are more or less conspicuous. All the bones cf the mouth are fur- 
nished with teeth, as is also the tongue. The branchiostegal rays are about 
ten in number. 

The entire family is eminent for delicacy of flesh, and for the possession 
of those game qualities so dear to the angler. Species are spread over the 
more northern regions of America, Europe, and Asia; although the number 
of such is greater in North America than anywhere else. The principal 
genera are: Salmo, Thymallus, Osmerus, Mallotus, and Coregonus. Con- 
spicuous among the species of Salmo, is 8. salar, or the true salmon, found 
on the northern shores of both Europe and America. It attains to a great 
size, an individual of 81lbs. having been taken in England. The largest 
American specimens do not exceed 50lbs., the usual weight being consider- 
ably less. Salmon were formerly caught in large numbers in the Connec- 

ticut river, but at the present day few are taken south of the Kennebec 
river in Maine. Pl. 82, fig. 7, represents Salmo fario, a species very 
abundant in Europe, especially in England. Its maximum size is about 

25lbs., although a weight of a few pounds is nearer the average standard. 
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Its nearest representative in the United States is the Salmo fontinalis or 
common brook trout, occurring from Maine to the southern parts of Vir- 
ginia, and perhaps below this in the mountainous regions. It does not attain 
a great size in running streams, a weight of four pounds being considered 
enormous. In small lakes, however, it is found much larger than this, being 

sometimes mistaken for the Mackinaw or great lake trout, Salmo amethystus 

of Mitchell. This most gigantic of all Salmonide inhabits the great lakes 
of North America, and is especially abundant about Lake Huron. Indi- 
viduals of 35lbs. weight are of no great rarity, although 15 is perhaps the 
average. Dr. Mitchell records one weighing 120\bs., but at the present day 
they seldom exceed 80. Salmo confinis, a less gigantic species, inhabits the 
smaller lakes of the northern United States: S. siskewit is a native of Lake 
Superior, and numerous species are found represented in the waters of 
Arctic America. The genus Thymallus or greyling, represented in Arctic 
America by T. vexillifer, is distinguished from the true Salmo by the larger 
scales and the elongated dorsal. The European greyling is T. vulgaris. 
Mallotus villosus, or the capelin, is found on the coast of Labrador and 

Newfoundland, where it is used as a bait for the cod. It is sometimes found 

in a fossil state, in diluvial formations, on the eastern coast of the United 

States, as in New Hampshire. The genus Osmerus, or smelt, is represented 
by O. viridescens. It is known in some portions of the country as the frost 
fish, and is exceedingly abundant in the northern United States. In the 
winter season it congregates in large numbers in Lake Champlain, and may 
be taken with great ease through holes cut in the ice. Coregonus is 

another genus of the Salmonide, famed for the excellence of its flesh. The 
celebrated “white fish” of the lakes is included under several species of 

Coregonus. A species, C. otsego, from the small lakes of New York, is 
known as the Otsego bass. Additional species-occur in the regions north 
of the United States. Species of this same genus are abundantly distributed 
over northern Europe. 

Scopenmw#. Fishes of this family have the upper jaw formed entirely by 
the intermaxillaries. The branchiostegous rays are ten to fifteen in number. 
Mouth deeply cleft. A second adipose dorsal. The species are mostly 

_ marine, one occurring, however, in the Lake of Mexico, Saurus mexicanus. 

Another genus remarkable for its extreme beauty and diminutive size is 
Scopelus. 

The Cuaracini are salmonoid fish with a posterior adipose dorsal, and 
only six or seven branchiostegal rays. The divided air-bladder and tym- 
panic ossicles ally them to the Cyprinide. The intestine has numerous 
cceca, and the superior maxillary enters considerably into the composition 
of the: mouth. Many of them are highly ferocious, and characterize the 
rivers of South America, where they are sometimes dangerous even to man. 
The only exceptions to this distribution are to be found in the genus 
Percopsis of North America, one species of which is found in Lake 
Superior, another in Lake Champlain, and a third in the Alleghany river. 
They are highly interesting on account of their paleontological relations 
as well as their structure, which combines a ctenoid scale, with a general 
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cycloid structure. These have recently been placed by Prof. Agassiz in a 
new family, Percopsida.* _ 
Gataxia. This family, containing but few forms, exhibits characters 

intermediate between the Salmonoids and the Esocide. With a structure 
somewhat similar to some of the former, it has the dorsal far back, and the 

intestinal character of the latter. The upper jaw is formed partly by a 
short intermaxillary, partly by the maxillary. The mouth presents much of 
the cyprinoid structure. The species are mostly oriental. 

Esocwa. In the Hsocide the body is elongated, the single dorsal placed 
far back, and opposite the anal. The upper jaw is constituted by the inter- 
maxillaries, almost entirely ; the maxillaries when they enter as an element 

are destitute of teeth. Intestines without ceca. Teeth generally well 
developed in various parts of the large mouth. Branchiostegous rays from 
three to eighteen. 

The genus Hsow is characterized by the broad depressed head and mouth ; 
the latter with teeth on the tongue, vomer, palatines, and branchial arches. 
The jaws have long, sharp, compressed teeth. The Hsoces, or pikes, are 

among the most formidable of all fresh-water fish. By reason of their 
slender elongated form, they are able to live in shallow waters; penetrating, 
even when of considerable size, into very small brooks. Tyrants of the 

fresh water, no fish can compete with them except the trout; and it is very 
seldom that both forms are found in the same waters. Of two branches of 
the same stream, one may be peopled by the former, and the other by the 

latter. The only species of pike found in Europe is the Esoxr luctus, 
shown in pl. 82, fig. 3. It is found in all the principal fresh waters of 
Europe ; where, there is reason to suppose, they are much more abundant 

at the present time than formerly. This species attains to a weight of 
70lbs., although individuals of this size are of rare occurrence. North 

America is especially rich in species of pike: those inhabiting the northern 
lakes, as the Maskalonge, Esox nobilior, Ksox estor, and others, attain a 

great size. Specimens of the former have been known of over 70lbs. The 
more southern species, as Hsox clathratus, and others, are of more moderate 

dimensions. The American species may all be referred to two types, one 

with the opercula entirely scaled, and with fasciated or reticulated darker 

markings, with a vertical bar under the eye; the other with the lower half 

of the operculum free from scales, and the marks in the form of light spots 
on a dark ground. | 

Mormyrwa. This family contains fish characterized by an elongated 
body provided with oblong scales. The entire head, not excepting the 
cheeks and operculum, covered by a thick skin completely concealing the 
bones of the head. This is drawn over the operculum, in such a manner 
as only to leave a vertical narrow slit in each side: this skin is perforated by 
a number of pores. Mouth, with the tongue, well armed with teeth. Two 
cecal appendages. The fishes of this family are almost all inhabitants of Africa. 

* Since the above paragraph was written it has been ascertained by Prof. Agassiz that the 
genus Percopsis, with Corniger (from Brazil) must constitute a distinct order of fishes. It 
is likewise possible that the three species referred to are really one. 
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Hyrszw#. This highly remarkable family is established on a single — 
species, the Amblyopsts spelaens, or blind fish of the Mammoth Cave vf Ken- 
tucky. It is characterized by a form much like that of a Hydrargira, to 
which it would at first be referred. The head, however, is much depressed, 
and the eyes are entirely wanting, none being evident even on dissection. 
The body is covered with scales, and the jaws provided with fine teeth. 
The intestinal canal is shorter than the body. Cccal appendages two, 
pyriform, and opening by distinct orifices in each side of the intestine. Air- 
bladder heart-shaped, deeply cleft anteriorly. The anus is situated anterior 
to the base of the pectorals. The fins are provided with filamentous tips. 

This very curious fish combines the characters of the Hsocide, Salmonide, 

and Cyprinodontide, although its affinities are most with the latter. Like © 
these, toe, it 1s ovo-viviparous, the young being from ten to twenty in 
number. The color is a dull white. The animal is caught in a stream of 
water flowing across the Mammoth Cave, in which it is readily seen by the 
contrast of its white sides with the darker body of the water. A species 
of Astacus, A. pellucidus, likewise white and destitute of eyes, inhabits the 

same water in great quantity. 

Cyprinopontw#. The species of this family, which experiences its 
greatest development in America, are generally of small size. In fact a 
certain species found in South Carolina is not much over half an inch in 
length, even when comparatively large, and the others are not of much 

greater magnitude. Most are inhabitants of brackish water, although all 

the fresh waters of North America have their representatives. Body 
variously shaped, generally elongated and sub-depressed, especially anteriorly. 
The fins are all rounded, and the dorsal is situated far back, above the 

anal. The jaws are provided with small teeth which are sometimes den- 
ticulated. Hooked teeth on the pharyngeals. Air-bladder single. The 

principal genera are: Fundulus, Lebias, Mollinesia, Hydrargira, and 
Cyprinodon. Some of these are remarkably tenacious of life. Species of 
Hydrargira have resisted the influence of the air-pump vacuum, under 
circumstances where the same deprivation of air would have killed almost 

any other fish. This genus can live for months buried in soft mud, after 
their native pond dries up, coming out again on the accession of fresh water 

Cyprinioz. We come now to the consideration of the family of 
the Cyprinidae, which embraces by far the greater number of the exclusive 
residents of fresh waters. Eivery variety of size and shape occurs; the 

flesh, however, of but few, is worth much as an article of food. They are 

distributed over all the temperate and cooler waters of the globe, their 

occurrence in tropical waters being very limited. The family is character- 
ized by the absence of teeth in the mouth, and the development of teeth 

of various kinds and shapes upon the posterior branchial arch, or pharyngeal 
bone. The shape and number of these teeth furnish excellent generic 

characters. The former are exceedingly varied, each region having some 

peculiar to it: as Schizothorax for Syria, Catastomus and Exoglossum for 

North America, &c. A prominent European form is Chondrostoma nasus 

(pl. 84, fig. 4). Alburnus lucidus, or the bleak, represented in pl. 84, Jig. 
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7, is another; the silvery pigment lining whose scales is used in the manu- 
facture of artificial pearls. Tinca vulgaris (pl. 84, fig. 12) sometimes 
attains a considerable size. Gobio fluviatilis (fig. 6) is likewise extensively 
distributed. Barbus vulgaris (pl. 84, fig. 10), or the barbel, a fish of some 

-veputation among anglers, has been known to attain a weight of 154lbs. 
Cyprinus auratus, or the common gold fish (pl. 85, fig. 12), is pre-eminently 
conspicuous among fresh-water fish for the beauty of the colors. The young 
fish is of a brown color, in which, after a time, there appear silver specks, 
which increase until the entire fish becomes silvery white. In this state it 
is known as the silver fish. Subsequently it gradually assumes a golden red 
color. The true home of this fish, called kin-yu in China, appears to be a 
lake near Tschang-Hon in the province of The-Kiang, whence it was 

carried to the different waters of China and Japan, and subsequently to 
Europe. It is generally kept in glass globes, or small vessels, in the house, 

care being taken to provide an abundance of fresh water every day. The 
gold fish are easily kept in fish ponds, where they multiply rapidly. In the 
cisterns or tanks used to contain the water for condensing the steam of 
steam-engines, they thrive remarkably well, owing to the amount of greasy 
matter floating on the surface ; even though the temperature of the water 
reaches 100° F. and upwards. The river Schuylkill, near Philadelphia, is 
well stocked with gold fish, from individuals which escaped from certain fish 
ponds near that city. They also occur in the Hudson River. 
When kept in globes, the gold fish devour insects, worms, bread, fat earth, 

&c., with avidity at certain times, although they totally refuse all food at 
others. They eat pieces of cracker with great greediness ; care, however, 
should be taken, not to give them more than they can consume at the time, 
as any portion uneaten, when dissolved in the water, affects its respiratory’ 
properties. In confinement, the form is apt to vary considerably, certain 
monstrosities, as three or four tails, being sometimes produced. These fish 

spawn in May, and if not watched will eat theirown eggs. This should be 
prevented by removing the latter to a separate vessel, and exposing to the 
sun. The flesh is very pleasantly favored. 

Another species, Cyprinus carpio (a variety of which, Cyprinus rex 
cyprinorum, is shown in pl. 84, fig. 11), is found abundantly throughout 
Europe, where it is highly prized as an article of food. For this purpose it 
is kept in preserves and ponds, where it attains to a large size. Individuals 
of eighteen pounds’ weight have occasionally been caught. Like the gold 
fish, this carp has been naturalized in North Ameriva, especially in the 
Hudson River, where it abounds, and is protected by legislative enact- 

ment. 
North America abounds in species of Cyprinide, many of which are yet 

undescribed. With species belonging to some ‘of the genera above- 
mentioned, as Alburnus, Gobio, &c., there are many of genera peculiar to 
herself. No true Cyprinus is, however, found, nor perhaps Barbus, although 
there are many species with the barbels characteristic of these genera. 
Closely allied to Leuciscus, in size and general structure, but differing in 
the possession of barbels, is the genus Chilonemus, one species of which, C. 
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cataractus, or the fall fish of Pennsylvania, attains to a considerable size, 

perhaps larger than that of any other allied form in this country ; specimens 
have been seen nearly two feet in length, and weighing several pounds. 
This size is, however, exceeded by many of the European species. The 
peculiar genus Hzoglossum is characterized by a trilobed lower jaw, the 
middle lobe formed by the extremity of the lower jaw, the lateral by cartila- 
ginous expansions. Another interesting sub-family, embracing several 
genera and many species, is that of the Suckers, or Catastomi. known by 

the highly fleshy lips, which can be applied to any object like a sucker. 
The pharyngeal teeth are columnar or prismatic, not hooked and truncated. 
They are found abundantly throughout North America; and different species _ 
are known by the various names of carp, sucker, mullet, buffalo-fish, red-_ 

horse, &c. Pil. 81, figs. 6,7, represent Cobitis fossilis and EK. barbatula, 

European species of a form not found in North America. 
The concluding family of the order Malacopteri, or Physostomt, is found 

in the Situripa, represented in North America by the catfish. Fishes of 
this family have the skin either naked. and covered with a slimy secretion, 

or provided with osseous plates of various number and shape. The head 
is usually depressed, and provided with a variable number of barbels. In 
most, there is a second and adipose dorsal, sometimes confluent with the 

caudal. The first rays of the dorsal and pectoral fins are generally enlarged 
into strong spines; and the pectoral spine is capable of being inflexibly 
fixed, by peculiar mechanism, in a direction perpendicular to the axis of 
the body. The edge of the mouth is formed by the intermaxillaries sus- 
pended from the sides of the ethmoid, which enters into the outline of the 
mouth, forming the superior median portion. The sub-operculum is absent 
in the whole family. 

Species of this polymorphous family are found distributed throughout the 
globe. In Europe, however, there is found but one species, the Silurus 
glanis, or sheat fish. This species, interesting from the fact of its being the 
largest fresh-water fish in Europe, the sturgeons excepted, is most abundant 
in central Europe, its existence in England being hypothetical. The weight 
has been known to exceed 100lbs., in this respect equalling some of the 
American Siluride. It differs from the North American species in the 
absence of a posterior adipose dorsal, in the very small true dorsal, and 
in the very long anal. Other species of this restricted genus, Silurus, are 

found in various parts of Asia, and perhaps Africa, but not in America. 
The American forms are highly varied, those of the northern continent, 

however, being quite uniform in structure. The two most conspicuous 
fresh-water genera are Pimelodus and Noturus ; the former with a distinct 

adipose dorsal, the latter with this dorsal confluent with the caudal. 

Numerous species of Pimelodus (cat-fish, horned-pout, bull-head) occur 

in the various waters of North America, some of which acquire a large 

size. One species, from the Mississippi, has been known to weigh over 

100ibs. The flesh of many species is highly prized, owing to its sweetness 
and freedom from bones. The genus Voturus, known provincially as stone 
cat-fish, embraces but few species, found in the Atlantic streams south of 
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New York, and in those of the Mississippi valley. They will probably be 
discovered in the eastern rivers (in the Hudson at least), when their ichthy- 

ology has been more fully studied. Marine forms are met with in 
Galeichthys, Arius, and Bagrus, the former characterized by the high dorsa! 
and pectorals. 

South America exhibits some Si/uroids of especial interest. Conspicuous 
among these are Arges cyclopum, or Pimelodus cyclopum of Humboldt, 
and Brontes prenadilla, which inhabit the highest regions in which fish are 
known to live. They are found in Quito, at elevations of more than 16,000 

feet above the level of the sea, living in the streams running down the sides 
of Cotopaxi and Tungaragua. The most interesting fact in the history of 
these fishes is, that they are frequently ejected from the craters of the above- 
mentioned volcanoes, in immense numbers; the supply being probably 

derived from the subterranean lakes in the body of the mountains. Our 
space will not permit us to mention any other members of this interesting 
family, excepting the Malapterus electricus, the Silurus electricus of older 
authors. This species is characterized generically by the absence of the 
first dorsal, the adipose dorsal alone existing, as also by the possession of an 
electric apparatus or battery, somewhat intermediate in character between 
those of Gymnotus and Torpedo, although of much finer texture. The 
whole body beneath the integuments is inclosed by the apparatus in two 
layers of great compactness, and at first sight suggesting a deposit of fat. 
A dense fascia separates the battery from the muscular system. The cells, 
formed by transverse and. longitudinal fibrous partitions, are rhombic in 
shape, and exceedingly minute. The nerves of the outer organ come from 
branches of the fifth pair of nerves, the inner organ is supplied by the inter- 

costal nerves. The direction of the current is probably from the head to 
the tail; the cephalic extremity being positive, and the caudal negative. 
We now come to the third order, Pharyngognathi, of our classification, 

divided into two sub-orders, Malacopterygit, or soft finned forms, and 
Acanthopterygit, or spiny finned. The only family belonging to the first 
division is that of the : 

Scomperesocip#, characterized by a structure intermediate between 

that of Hsocide and Scombride. 'The body is greatly elongated, and the 
jaws produced into long, very narrow beaks. The scales are minute, and 
hardly apparent in some species, The more conspicuous genera are Belone 

and Scomberesox ; the former having a considerable external resemblance to 
the gar-fish, Lepidosteus, but with very minute soft scales, the latter having 

the posterior portion of the anal and dorsal divided into finlets, as in the 
mackerel, in other respects like Belone. This last mentioned fish is repre- 

sented by several species in North America, one of which, B. truncata, 

occasionally penetrates the Atlantic rivers, as the Delaware and Susque- 
hanna, and is known also as the silver-gar, or bill-fish. Neither genus is 
of any economical value. Inconspicuous in this respect, also, are the 

families Caromip®, Cycio-Lasrin#, and Creno-Lasrin”, sufficiently cha- 

racterized by the spurious fin rays, and the ordinal characteristics. The 
old family of Labride, including the two latter sub-divisions, which differ 
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in the one having cycloid scales, the other ctenoid, has a single dorsal 
supported in front by spines, each of which has generally a membranous 
appendage. ‘The jaws are provided with fleshy lips. There are three 
pharyngeals, the two upper attached to the cranium, the lower larger, all 
armed with teeth of various kinds. Intestinal canal, with coca, rudimen- 

tary, or none. The most interesting American genera are Ctenolabrus 
and Tautoga. The former is represented by C. c@ruleus, found along the 
Atlantic coast from New Jersey, north; and known by the fishermen by 
the various names of bergall, cunner, blue perch, and chogset. Tautoga 

Americana, tautog, or black-fish, is much esteemed for the table, and is 

caught along the more northern Atlantic coast. 
The order Anacanthini contains fishes of great importance to mankind 

as articles of food. This is divided into two sub-orders, the first Apodes, 

without ventral fins, the second Thoracici, with the ventrals under the 

pectorals, and the pelvis suspended to the bones of the shoulder. The 
typical genus of the single family Oruipipa, included in the first sub-order, 
is Ophidium, having the dorsal, caudal, and anal, either united, or separated 

by a small interval. The ventrals are wanting. A small barbel at each 
angle of the jaw. The North American species, O. marginatum and O. 
stigma, are quite inconspicuous in every respect. The next two thoracic 

families, Gadid@ or codfish, and the Pleuronectide or flat-fish, embrace 

species standing in the very first rank in economical value. 
The Gapin# have an elongated body. covered with soft scales, these not 

extending on the head. Jaws, and front of vomer, with pomted irregular 

teeth of various size, and gills with seven rays. Dorsal fins, three, or less ; 

anal two, or one: ceca numerous. Aijr-bladder large, frequently inden- 

tated. The genus Morrhua, or true cod, has three dorsal fins, two anal ; 

pointed ventrals. A median barbel at the end of the lower jaw. The best 
known species of cod is the Morrhua vulgaris (pl. 85, fig. 1), found in the 
European seas as far south as Gibraltar, and in the American to New- 
foundland. ‘The codfish caught off the coast of the United States belong 
to another species, M. americana. M. vulgaris is found in immense num- 
bers on the banks of Newfoundland, where they give employment, in 
fishing, to vessels of all nations. They are caught with hooks, or seines 

sunk to a considerable depth in the sea. On the banks of Newfoundland, 
the usual] fishing season is during the months of May and June. They are 
preserved by simple green salting, or are salted and then dried. The 
maximum size of this species, of 60 to 70 lbs., is exceeded by that of M. 

americana, which has been known to weigh 107 Ibs., according to Dr. 
Storer. A cod of fifty pounds is, however, considered to be very large. 
Various applications are made of the cod; other than as an article of food ; 
the oi] from the liver (known technically as olewm jecori), in particular, is 

considered to be a highly valuable medicinal agent, especially in cases of 
pulmonary consumption. The roe, also, is used as bait for various species 

of herrings, as anchovies, pilchards, &c. Another species, M. eglefinus, or 

haddock, common to Northern Europe and America, is distinguished from 

the cod proper, among other features, by the jet black lateral line. Inferior 
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to the cod as an article of food, it is yet very palatable, and sold at a cheap 
rate. They do not attain to the enormous size of the cod, although they 

aré caught off the New England coast, and consumed in great numbers. 

Other American species are M. minuta, or power-cod, M. pruinosa, or 
tom-cod, and others. 

The genus Merlangus, which comes next to Morrhua, is similar to it in 
other respects, but is without the filament on the chin. A prominent 
European species, the Merlangus vulgaris, or whiting, is shown in pl. 85, 
jig. 2. It is, as far as known, not an inhabitant of American waters, its 

place being supplied, among others, by Merlangus carbonarius and M. 
purpurinus, both found abundantly off the coast of New England, where 
they are indifferently called pollack. The genus Merlucius, or hake, has 
two dorsals, the first short, the second very long; a single very long anal, 
and no barbel to the chin. A species, M. albidus, occurs in moderate 

numbers off the coast of New England, and is generally termed whiting. 
The genus Lota, or ling, is an inhabitant of fresh waters, being found of 
several species in the great lakes, and various parts of the New England 
States, as well as north of these. It is characterized by the elongated 
body, swollen belly, two dorsal and one anal fin, and the barbel on the chin. 

The lings, or eel-pouts, are not favorites in the United States, although a 

European species, Lota vulgaris, or burbot, is much esteemed. It is 
represented in pl. 81, fig. 11. The genus Brosmius has but a single dorsal, 
extending the entire length of the back ; a single barbel at the chin. The 
American species, B. flavescens, or cusk, is much esteemed as an article 

of food. The genus Phycis has two dorsals, one short, the posterior very 

long; the ventrals of two long rays united at the base. A single barbel on 
the chin. An American species, Phycis americanus, known as the hake 
or codling, is taken in considerable quantity, as an article of food. Other 

genera, as Macrourus, Motella, which occur in the American seas, are of 

little economical value. 

The family of PLevronectipa, or Pianipa, of some systematic writers, 

exhibits a remarkable anomaly, in having both eyes placed on the same 
side of the head. The body is compressed and broad, with a single dorsal 
extending from the head to the tail. There is no air bladder, and the 

fishes of this family swim at the bottom of the water on one side, which 
is generally white. The occurrence of both eyes in either the right or left 

side may be either accidental or else a constant generic or specific cha- 
racter. Branchiostegous rays six. The genus Platessa has both the 

eyes and the color on the right or left side of the head; the body rhom- 
boidal. A row of teeth in each jaw, and others in the pharyngeals. 
Dorsal fin commencing over the upper eye, and with the anal extending 
nearly the whole length of the body, but not joined to the tail. The genus 
is represented in America by seven or eight species of various character, 
the larger of which, known as flat-fish or flounders, furnish an excellent 

article of food. Platessa flesus, known in England as the flook or fluke, is 
figured in pl. 81, fig. 9. Another European species is P. limanda, or the 
dab. The genus Hippoglossus has a more elongated form, and stronger 
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and sharper teeth. In it is the species HZ. vulgaris, or halibut, found on 
the coasts of both Europe and America. It attains to a very large: size, 

individuals of even 500 and 600lbs. having been met with. Its flesh is 
highly prized, and the fins are world-renowned as an epicurean morsel. In 
Rhombus both the eyes and color are on the left side: the dorsal com- 
mences anterior to the eye: dorsal and anal fins extend nearly to the tail. 
Teeth exist both in the jaw and pharynx. Conspicuous in this genus is 
Rhombus maximus, or the turbot, celebrated as the best of all European 
fishes. A turbot, probably of a different species, has recently been 
detected off the coast of Massachusetts. Pl. 81, fig. 8, represents 
Rhombus vulgaris, or the brill, a common European species. The genus 
Achirus is without pectoral fins, and_has the eyes on the right side of the 
head. Mouth distorted to the side opposite the eyes, and very small. Dorsal 
and anal not united to the tail, as is the case in the genus Plagusia. The 
Achirus mollis, or common sole, is very abundant on the Atlantic coast of the 

United States. P/. 82, fig. 11, represents the Solea vulgaris, European sole. 
The family Ecuinerpa is represented by the genus Hchineis, which 

comprehends fishes with a flattened disk upon the top of the head; this 
being composed of a variable number of cartilaginous plates, movable in 
such a manner as to admit of their being attached by suction to an object 
in the water. A single dorsal opposite the anal. Teeth on the jaws, 
vomer, and tongue. Pl. 84, fig. 3, represents the Echineis remora, or 

sucking-fish, found throughout the Atlantic ocean. There are additional 

species with various characters. 
We come now to an order of fishes, Acanthopteri, corresponding nearly 

with, but rather more restricted than, Acanthopterygit of Cuvier. This 

order is characterized by the ctenoid scales, the advanced ventrals, the - 

spinous fins, &c. It embraces many species of considerable value. The 
first family, Percrpa, is known by the rough scales, the dentated oper- 

culum or preoperculum, and the occurrence of teeth in the jaws, the front 
of the vomer, and generally on the palatines. 

The number of genera and species in this family is very great, distributed 
as they are over the entire globe, and occupying both salt and fresh water. 
Two principal types may be distinguished, one with a single continuous » 
dorsal, the other with this dorsal more or less deeply divided, and separated 
into two. The typical genus is that of Perca, with two separated dorsals, 
the rays of the first spinous, of the second flexible ; teeth in both jaws, in 
front of the vomer, and on the palatines; tongue smooth; operculum with 
a short, flattened, backward spine. Perca fluviatilis, the most common 

European species, is figured in pl. 82, fig. 4. Numerous species occur in 

North America, the most conspicuous of which is the Perca flavescens, or 
common yellow perch, which is found in almost all sorts of situations, both 

salt-water and fresh. Several closely allied species occur in the different 
lakes and rivers of the North American continent. The genus, or rather sub- 

family, Etheostoma, is altogether peculiar to North America, where nearly 
every large river has one or more species peculiar to it. They are all of 

rather small size, some of them very minute. Professor Agassiz has recently 
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placed these fish amongst the Cottoids. The genus Labraz is allied to Perca, 
but has scales on the two-spined operculum, and teeth, or prickles, on the 

tongue. ‘The most conspicuous species is the Labrax lineatus, the rock- 

fish, or striped-bass, of the United States, a fish of great excellence in the 
opinion of many persons, especially when taken in autumn. It is caught 
in the winter and spring along with the shad, and like it is an anadromous 
fish, running up from the salt-waters into the fresh streams for the purpose 
of spawning. It ‘attains a size of 60 to 70lbs., although more usually 
weighing from 4 to 20lbs. Its European analogue is the Labrax lupus, or 
bass, shown in pl. 82, fig. 10, and highly esteemed as an article of food. 

Other species occur in the United States, as L. mucronatus, or the white 

perch of the eastern waters, L. multilineatus, and others. The genus 

Lucioperca combines the general characters of perca with teeth like those 
of the pike. Its most striking resemblance is, however, to the salmon, for 
which reason it generally bears this name in the rivers of the interior of 
America. Luctoperca americana is the most abundant species, and, as 
already mentioned, is usually called salmon, sometimes pike, as in Lake 

Champlain. It is a bold, voracious fish, of great strength, and affords 
excellent sport to the angler. An allied species is found in the rivers of 
central Europe. Centropristis has a single dorsal, and an oblique tail ; 
preoperculum dentated, and operculum spinous ; teeth small and crowded, 
no canines. A common American species, C. nigricans, known as sea- 

bass, or black perch, is much esteemed as an article of food. Grystes also 
has a single dorsal, and a considerable resemblance to Centropristis ; 

having, however, the preoperculum entire, and the tail truncate. It occurs 

in various rivers of North America, and is represented by several species 
in the waters of the Mississippi and of the great lakes, as also in the 
waters of several streams having their outlets on the southern Atlantic 
coast. None have been found in the Potomac or Susquehanna ; and those 
met with in the Hudson River have been introduced from Lake Champlain, 
through the Hudson and Champlain canal. They are generally known as 
black bass in the North; another species of a different color in the South, 

being improperly called trout and white salmon. They afford excellent sport 
to fishermen, ranking in point of “game” qualities above most other fresh- 

water species, after the Salmonide. Their flesh also is excellent eating. 
‘Centrarchus has an oval, compressed body, with two flattened spines to the 

operculum, six or more spines to the anal fin; a single dorsal; and velvet- 
like teeth in both jaws, on the vomer, palatines, and the base of the 
tongue. Several species inhabit the waters of the United States; one of 

these, Centrarchus eneus, rock-bass, or black sunfish, being found in the 

waters of the Mississippi, and in the great lakes. This species is also 

highly prized for the sport it affords in fishing. The genus Pomotis is 
distinguished from the preceding, mainly by the presence of an opercular, 
membranous flap, posterior to the flattened spines. The palatines and 

tongue are without teeth. Species of this genus are numerous, and 

generally distributed, in North America. They are known as sun-fish, 
pumpkin-seed, sun-perch, and bream. 
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Another genus of Percoids, Holocentrum, has brilliant and denticulated 
scales, a spinous and denticulated operculum, and a preoperculum, with a 
well developed spine, projecting posteriorly. A species, H. longipinne 
(pl. 83, fig. 1), is found in the American waters. The genus Sphyrena has 
a greatly elongated body, with two separated dorsals. Lower jaw longer 
than upper: both with strong teeth. Ventrals posterior to the pectorals. 
A species of this genus, S. barracuda, is found on the southern shores of 

the United States, particularly about the Florida reefs, where it is more 
dreaded for its ferocity than the shark. It is there called barracuda pike, 
or barracuda, and attains a length of six or seven feet. Sphyrena spet, a 
Mediterranean species, is figured in pl. 83, fig. 4. A species of Trachinus, 
T. draco, sea-cat, or weever (pl. 81, fig. 12), is much feared for the 

injuries it can inflict with its spinous dorsal. A special regulation in 
France requires that these spines be cut off before the fish is exposed to 
sale. It has not yet been found in American waters. Acerina constitutes 
a genus of fresh-water fish, allied to the true perches, but has a single 
dorsal fin. Of two species, both European, A. cornua, or the ruffe, is found 
in various waters of England and the continent. Its flesh is well esteemed, 
but the fish never attains to a large size. Figured in pil. 83, fig. 10. The 
genus Mullus, or mullet, has two separated dorsals, and two cirri at the 
symphysis of the lower jaw. The genus is not found in America. Pl. 85, 
jig. 7, represents M. barbatus. 

The next family is that of the ScLErocEnIpa, or TrieLtipé, with the head 

spined and armed in various ways. The suborbital bone is extended more 
or less backwards, and articulated to the preoperculum. The genus 
Trigla has the operculum and shoulder-plate running out backwards in a 
spine ; seven branchiostegous rays, and three detached rays at the base of 
each pectoral fin. Trigla lyra, or the piper (pl. 83, fig. 7), is a rather 
rare HKuropean species. JT. cuculus occurs on the coast of the United 
States. More American species are found in the genus Prionoius, closely 
allied to Trigla. Dactylopterus has the detached filament of Trigla 
greatly elongated, so as to exceed in length the fish itself, and united by a 

fin by means of which it can be sustained in the air for a short period of 
time. The best known species is D. volitans, or flying-fish, and is shown 
in pl. 88, fig. 12. There is another flying-fish, Hzxocetus, belonging to the 
Eisocide, which is a better flyer than Dactylopterus. The genus Cottus 
has a variously-armed head, which is large and depressed ; teeth in both 
jaws, and on the front of the vomer; branchiostegous rays six; two dorsals, 

distinct or but slightly connected, ventrals small. Two distinct types of 
this genus exist, one with the head strongly armed with spines of various 
kinds, and the other with the spines few in number, and nearly obsolete. 
The latter are all fresh water, the former marine. Numerous species 
of fresh water Cotlws occur both in Europe and America, all closely 

xesembling each other. They may be distinguished geographically by the 
fact, that while the small subcutaneous plates along the lateral line are 
continued out to the tail in the European species, in the American they 
cease within a short distance (one fourth, perhaps) of the total length, and 
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the lateral line extends to the tail only as a light furrow. PI. 84, fig. 5, 
represents one of the European species of fresh water Cottus, known as the 
bullhead, miller’s-thumb, chabot, &c. The salt water species are termed, 

provincially, sculpins or bull-heads. Aspidophorus has the body octagonal, 
and covered with scaly plates ; snout with recurved spines ; no teeth in the 
vomer ; two dorsal fins. A. cataphractus (pl. 82, fig. 1) is found both in 
Europe and America. The genus Scorpena resembles Cottus, but has a 
compressed head, an undivided dorsal, and palatine teeth; as also cutaneous 

filaments in various parts of the body. S. scropha is represented in pl. 83, 
fig. 5. Somewhat allied to Scorpena is the genus Synanceia, a species of 
which, S. horrida, is shown in pil. 82, fig. 9. It is from the Indian seas. 

The genus Sebastes has some resemblance to the perch, but differs in the 
spined operculum and preoperculum. All parts of the head are covered 
with scales; branchiostegous rays seven; teeth on the jaws, vomer, and 

the palatines. Sebastes norvegius, Norway haddock, snapper, or rose fish, 
is a highly beautiful fish, of a reddish color, and is taken in deep water, 

off the coast of New England and further north. The genus G&sterosieus, 
or stickleback, closes the series of those Triglide which we have room to 

mention here. They havea body without scales, but variously armed with 
plates on the sides and back. A variable number of the anterior dorsal 
rays occur as separated spines. Ventral fins represented by a single spine. 
Branchiostegous rays three. The species of this genus are mostly of small 
size, and inhabitants of brackish water; yet some species occur in perfectly 
fresh water. They are highly quarrelsome, active little fish; and one 
European species, at least, is remarkable for constructing a regular nest of 
grass. The male performs this labor of love, and forces females successively 
into the nest, there to deposit their spawn, which he immediately fecundates. 
The nest and its contents are watched with the most jealous vigilance by 
the male stickleback, who exercises a careful guardianship over the young 
after they are hatched. Other species of Gasterosteus will probably be 
found to possess the same habit, shared also by some other genera, at least 
by Callichthys of South America. PI. 82, fig. 6, represents the common 
European species, Gasterosteus aculeatus. : 

The third family, Scranipa, exhibits a close parallelism with the Percoide. 

The vomer and palatines are, however, destitute of teeth, and the head is 
generally enlarged by cavernous swellings. The ventral fins are sometimes 

scaled. 
The first genus with an American representative is Otolithus, charac- 

terized by the two dorsals, the weak anal, the absence of barbels, and the 

two or three highly developed front teeth. The principal species is 
O. regalis, or weak fish, abundant on the whole Atlantic coast. It is called 

salt water trout, or simply trout on the southern coast. Another species is 

called salmon trout. When caught in the latter part of the summer, and 
eaten within a few hours after its capture, it is, perhaps, superior in 
delicacy of flavor to any salt water American species, excepting the far- 

famed sheepshead, and scarcely inferior even to this most delightful of 

fish. Corvina differs in the strong second anal spine and the perfectly 
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even, velvety teeth. Generally there is a series of larger, equal, and sharp 
teeth in the upper jaw. Corvina oscula is found in the interior waters of 
North America, where it is generally called “sheepshead.” The flesh is 
of little value as an article of food. Its southern congener, the C. ocedlata, or 

red fish, found abundantly in the Gulf of Mexico and about New Orleans, 
is much more highly prized in this respect. It bears various names, as 
bass, sea-bass, red bass, at different points along the Atlantic coast, and is 

occasionally caught as far north as Long Island Sound. Leiostomus has 
a feeble anal spine, with minute denticulations in the preoperculum. Teeth 
in the jaws equal, and very minute. Pharyngeals paved posteriorly ; two 
dorsals. One species, Letostomus obliquus, known as Lafayette, or crocus, 

or chub, is abundant along the middle Atlantic shores of America, and 
somewhat esteemed as an article of food. Another, L. zanthurus, is found 

along the coast of South Carolina, where it is called yellowtail, or yellow 
Jack. The genus Umbrina is distinguished from the other Scienoids by 
the presence of a cirrus under the symphysis of the lower jaw. Umbrina 
nebulosa, or the kingfish, is highly prized as an article of food, being 
considered by many the best fish afforded by the New York market. 
U. alburnus is a closely allied species, found along the southern coast of the 
United States, called whiting in South Carolina. The genus Pogonias 
differs from Umbrina, in having several barbules under the jaw. Pogonias 
chromis is the well known drum of the Atlantic coast, a fish of very large 

size and excellent flavor. P. Fasciatus is the young drum of fishermen. 
The next family, the Sparip#, has unarmed opercles, the head not 

cavernous, the palate without teeth, and the jaws not protractile. Branchial 
rays not exceeding six. The genus Sargus has cutting incisors in front 
of the jaws, somewhat like those of man; the molars rounded. The most 
important species is Sargus ovis, the well known sheepshead, a fish among 

the first, if not the very first, in America, in point of excellence. It is 

caught along the entire Atlantic and Gulf coast, and is occasionally found 
of extreme size. Sheepshead are exceedingly abundant about the Florida 
keys, but are there considered very inferior fish. The further north they 
are taken, the better the flavor. Other and smaller species also occur. 

The genus Pagrus has two rows of small rounded molars in each jaw. 
Pagrus argyrops is the porgee of the Atlantic, in some estimation for the 

table. 
The family of Menip# is similar to the Sparide, but has a_ highly 

protractile mouth, and occasionally teeth on the vomer, and denticulations 
on the preoperculum. There are no American species of any special 
interest in this family. 

Nature has given to the next family of Lanyrinruisrancut# aremarkable 
provision, enabling it to leave the water, and travel to a considerable 
distance in search of food. The eels, we have shown, possess this power 

also, by reason of the smallness of their gill-openings, which can be closed 

up very firmly. In the Labyrinthiforms there is a highly vascular 
membrane, folded together in a number of lamine, and occupying the 
upper part of the anterior branchial arches. This membrane is highly 
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vascular, and appears to serve asa respiratory organ in itself, and also to 
intercept and retain water for a considerable time, sufficient to keep the 
gills moist during the terrestrial journeys of the fish. An Indian species, 
Anabas scandens, or climbing perch (pl. 84, fig. 13), can spend some 
considerable time out of the water in search of food. It is even said to 
climb inclined trees hanging over the water, but this has been doubted. 
Several genera of this curious family are known; all, however, Asiatic or 

African. Pl. 85, fig. 6, represents Ophiocephalus striatus, an Indian form. 
Mueitipa. These have a nearly cylindrical body, with two distinct 

dorsal fins, the first with four spinous rays. Ventrals rather behind the 

pectorals ; gills, six-rayed. Head depressed, covered with large scales or 
polygonal plates. Teeth very fine. The most conspicuous genus is 
Mugil, several species of which occur in the United States. Mugil albula 
or the common mullet, is caught in great abundance along the whole 
southern Atlantic coast of the United States; where, indeed, it forms a 

much esteemed article of food, although rather too fat and rich. The 
roe is considered to be an especial delicacy. These fish are caught in 
seines throughout the greater part of the year. The genus Atherina is 
composed of small fish, with very protractile mouth, elongated body, two 
dorsals far apart, the anterior spinous. A silvery band on the side, ventrals 
behind the pectorals. First branchial arch with bony pectinations. This 
genus is represented in North America by several species, mostly marine. 

The passage to the true Scombride, or mackerel family, is made by the 
Noracantawa&. The body is long, and supplied with smali soft scales ; 
snout obtuse, projecting beyond the mouth, which is furnished with fine 

close teeth. No true dorsal fin, but a series of free spines on the back, 
unconnected by a membrane. Free spines before the anal. Notacanthus 
nasus is found in the Greenland seas. 

Scomsrip&. This family, in the economical value of its component species, 
yields to no others, the Gadide and Clupeide not excepted. It embraces 
the various mackerels, tunnies, dories, &c., together with many others, of 

less general distribution, but of great local abundance and excellence. The 
fishes of this family have small scales, so minute, indeed, as to cause the 

skin to appear smooth ; the ventrals are without scales, the opercles without 
spines or denticulations, the caudal generally large and powerful, and the 
intestines mostly with numerous ceca. 

At the head of the family stands the genus Scomber, or true mackerel, 
characterized by the fusiform elongated body, two small cutaneous crests 
on the sides of the tail; some of the posterior rays of the anal and second 
dorsal fins free, forming finlets; and one row of small conical teeth in the 
jaw. Scomber vernalis, or the common mackerel, is very abundant along 
the more northern coast of the United States. It is not usually caught in 
quantity before the beginning or middle of June, although obtained in 
greater or less number along the coast of Massachusetts throughout the 
year. This fish is exceedingly voracious, but capricious as voracious, 
sometimes biting with the greatest readiness, and at others entirely refusing 
the bait. The number and occurrence of mackerel in particular localities 
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are also very variable, in some seasons the returns hardly paying the expense 
of the expeditions. Some idea of the extent of the trade may be formed 
from the fact that, in a single year, upwards of 234,000 barrels were taken 
by Massachusetts fishermen alone. A closely allied, but smaller species, 
S. grex, or chub-mackerel, is distinguished by a dark spot at the tip of the 

lower jaw. S. colias, or the Spanish mackerel, is also much esteemed, but 

rarer than the two preceding. It is distinguished from S. vernalis by the 
fact that the transverse undulations do not cross the lateral line, as in the 

latter species. In S. vernalis, also, there is a dusky line beneath the lateral 

line, and a black spot at the base of the pectoral and ventral fins. Scomber 

vulgaris, or the common European mackerel, is represented in pl. 83, 
jig. 9. The genus Thynnvs, or tunny, is distinguished from Scomber by 
the presence of a corselet round the thorax, formed by scales larger 

and coarser than those of the rest of the body. There is a bony and 
elevated crest on each side of the tail. The anterior dorsal reaches nearly 
to the posterior. Numerous finlets behind the dorsal and anal fins. A 
single row of small pointed teeth in each jaw. The common tunny, 
Thynnus vulgaris, is a mackerel of a gigantic size, and famed for the 
excellence of its flesh, which tastes something like lean pork. Fish of this 
species are caught in immense numbers in the Mediterranean, and eaten 
both fresh and salted. The usual method of preserving them for any 

length of time is to cut them into slices, which are packed away in barrels, 
with layers of salt interposed. They are generally caught in nets. This 
species is of rare occurrence out of the Mediterranean, where it is met 
with in great shoals. But few are recorded as being caught off the United 
States coast; one specimen, taken near Cape Anne, weighed 1000 lbs., 
and was fifteen feet in length. In New England it is known as horse 
mackerel and albicore. A European specimen is figured in pl. 83, fig. 8, 

A second species, of much smaller size, is found in the Gulf of Mexico. The 

bonito is also a species of Thynnus (T. pelamys), differing mainly in several 
large longitudinal stripes below the lateral line. It is this species, among 
others, which causes the flying-fish to leave the water in order to escape from 
its terrible enemy. The flesh is greatly inferior to that of the common tunny. 
The genus Pelamys differs from the last, in having strong separated and 
pointed teeth. The principal species, P. sarda, also called bonito, is of rare 

occurrence in American waters, where it is known as the skip-jack, 

especially in Massachusetts. Cybium is without a corselet, and has large 
compressed sharp teeth; the palatines with short and even teeth. One 

species, C. maculatum, or spotted mackerel, is of rare occurrence on the 

American coast. The genus Xiphias, or sword-fish, has a spindle-shaped 
body, covered with minute scales, a single elongated dorsal fin, ventrals 

wanting, upper jaw elongated, forming a sword-shaped protuberance ; 
mouth without teeth. This curious genus, represented by Xiphias gladius, 
or the well known sword-fish (pl. 81, fig. 18), is generally distributed 
throughout the Atlantic, being found on both the European and American 

shores. It attains to a great size, being sometimes fifteen feet in length, 

and weighing many hundreds of pounds. The flesh, especially of the 
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smaller individuals, is highly esteemed, being considered equal to that 
of any of the mackerel family. Numerous instances are recorded of fish 
of this species having struck the snout through, or into, the timbers of a 

ship, mistaking it, as is supposed, for a whale, the sword-fish having, it is 
said, a great antipathy to this animal. It is highly destructive to other 
species, preying on the weaker mackerels to a great degree. The genus 
Naucrates has a single elongated dorsal, free spinous rays before the dorsal 
and anal fins; sides of the tail carinated ; and numerous small teeth. The 

pilot-fish, Nauerates ductor (pl. 83, fig. 6), belongs to this genus. The 
pilot-fish, as is well known, possesses the curious propensity of following in 
the wake of large masses in the water, whether these be vessels or large 

marine animals. Instances have occurred of their following ships during a 
voyage of eighty or more days. Their attendance upon the shark has 
been supposed to be for the purpose of giving warning to their less vigilant 
or less acute companion, of the dangers to which it may be exposed. The 
interest, however, is probably, in both cases, that of protection against 
enemies and starvation. The genus Coryphena, has a compressed 

elongated body, and a head with a globular outline; eyes low, near the 

angle of the mouth ; dorsal fin rising from the cranium, and extending to 

the tail, diminishing in elevation posteriorly. This genus, including the 
fishes generally known as dolphins, and celebrated for their beauty, are 
mostly inhabitants of mid-ocean, being rarely found off the coasts. Cory- 
phena hippuris (pl. 84, fig. 2) is a well known companion of vessels, and 
greatly celebrated for the beautifu! play of colors which it exhibits when 
dying. The dolphins are extremely voracious, and are conspicuous 
enemies of the flying-fish; it is also noted for the extreme velocity of its 
motions, a characteristic, however, of nearly all the Scombride. Several 

species occur off the American coast, where, however, C. hippuris has not 
yet been observed. The genus Temnodon, with the general port of a true 
mackerel, is more compressed, and has the second dorsal higher and longer 

than the anterior dorsal, and with the anal covered by small scales. The 

most striking characteristic lies in the possession of a single row, in each 
jaw, of large, distinct, compressed, and very sharp teeth, which give quite a 

forrnidable feature to the fish. The principal species is T. saltator, the 

blue-fish of the northern American waters, the tailor or skip-jack of those 
more southern. It is much esteemed both by the angler and the epicure. 
The genus Zeus has an oval compressed body, a protractile mouth, and the 
dorsal spines with long filaments, as the most striking characteristic. 
Zeus faber (pl. 81, fig. 10) is the well known dory, or John Dory, a 

European species much esteemed by epicures. It has a large round black 
spot on each side, ascribed by popular superstition to the marks of St. 
Peter’s thumb, when he took the tribute money out of its mouth. In some 
parts of Europe it is called “king of the herrings,” from the fact of its 
accompanying these fish for the purpose of feeding upon them. 

The family of Seuamirennes is readily known by the dorsal and anal 
fins, especially the soft portion, being covered with scales. The body is 
compressed, and more or less oval or rhomboidal. Teeth setigerous, or 
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like fine, close bristles, or cutting. Preoperculum occasionally spinous. 
Dorsals either two or one. The Chetodons, belonging to this family, are 
remarkable for their brilliant colors, the rhomboidal body, and the curious 

property possessed by the species, Chelmon rostratus and Toxotes jacu- 
lator, of ejecting drops of water, with unerring accuracy, at insects which 
may be within a moderate distance of the surface. In China and Java 
they are kept in vessels for the amusement afforded in watching the 
dexterity with which they will bring down flies at the distance of several 
feet. Pl. 84, fig. 9, represents a common species of Chetodon, C. auriga. 
A few species of Chetodon are found in America, especially in the Gulf of 
Mexico. The genus Ephippus, represented by two species, is found along 

the coast of the United States, where it is known as angel-fish, moon-fish, 

‘three-tailed sheepshead, &c. An American species of Holocanthus, H. 
tricolor, found in the Gulf of Mexico, is shown in pl. 82, fig. 8. Another 
genus, Dipterodon, contains a single species, D. capensis (pl. 85, fig. 8), 
from the Cape of Good Hope. The genus Amphiprion, a species of which, 
A. bifasciatus, is figured in pl. 85, fig. 9, is, perhaps, more properly referrible 
to the family of Scienovds. 

The family of Taniorpzs is closely allied to the Scombride, under which 

head some authors include it; the principal distinction consists in the 

elongated flattened shape. The genus Trichiurus has the ventrals and 
caudal wanting ; the dorsal extending all along the back, which runs out 
into a long slender filament. A few small spines represent the anal. The 
mouth is well armed and large, the jaw projecting. The general appear- 

ance of this genus is that of a bright silver ribbon ; one species, Trichiurus 
. lepturus, is occasionally caught off the coast of the United States. In the 
West Indies it is called sword-fish, and sometimes attains a length of 

twelve or fifteen feet. A remarkable genus, Trachypterus, has the body 

ending in a caudal appendage of varied shape, and a second caudal stand- 
ing up vertically from the tail. The ventrals are more or less developed. 
Pi. 85, fig. 11, represents Trachypterus spinole, from the Mediterranean. 
Cepola has a long dorsal and anal, both reaching to the base of the caudal, 
which runs out to an acute point. Muzzle short and rounded. Cepola 
rubescens, in England called band-fish, is represented in pl. 83, fig. 11. 

The family of Tueurnypz, with much the same general appearance 
with the Scombride, the same armature of the tail, but in different develop- 
ment, a horizontal spine before the dorsal, &c., differs in the small non- 

protractile mouth, the single row of occasionally dentated trenchant teeth, 
the absence of teeth on the tongue and palate, &c., and the single dorsal. 
They are also generally herbivorous. The genus Acanthurus has cutting 
and serrated teeth, and a strong movable spine in the side of the tail, which 
is exceedingly sharp, and capable of inflicting a severe wound when incau- 
tiously approached. Several species are found off the coast of the United 
States, as A. phlebotomus, A. cerulus, and A. chirurgus. This latter 

species is represented in pi. 84, fig. 8. The genus Amphacanthus presents 
the highly remarkable and indeed unique feature, of an internal spinous 
ray to the ventral, as well as the one which is external. There is a con- 
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cealed spine before the dorsal fin. Amphacanthus corallinus (pl. 83, fig. 3) 
is from the Seychelles. 

The family of Fisrutarim- is characterized by a long tube in the fore- 
part of the cranium, formed by the prolongation of the ethmoid, vomer, 
opercules, pterygoid, and tympanic bones. The mouth is placed at the 
extremity, as usual. The ribs are short, or absent. The body is either 

cylindrical, as in the Fistulari@, or compressed, as in the Centriscus: 
The genus Fistularia, known as the tobacco-pipe fish, is represented on 

the coast of the United States by several species, which are readily 
recognised by their greatly elongated, nearly cylindrical body, the dorsal 
far back and opposite to the anal, and the filament proceeding from 
between the two lobes of the caudal. The genus Centriscus, in addition 
to the tubular snout, has a compressed short body, of which the head forms 

the greater portion of the whole. The tubular mouth is probably used in 
drawing up their food, as by asyringe. Centriscus scolopaz (pl. 81, fig. 21), 
a European species, is called in England snipe or trumpet-fish. 

The two next families, Gostipz and Buennupa, formerly united into one, 

possess a common feature in the slender and flexible character of the 

spinous rays. There is also no swimming bladder. While the latter, 
however, have the ventral fins either consisting of two rays, or else absent ; 
the former have them united into a single sucking-disk, or else very closely 
approximated. In the genus Gobius proper, the ventrals are united through- 
out their entire length, so as to form a concave sucking-disk. There are 
two dorsal fins, the last of which is long. Some of the species are without 
visible scales. They are mostly fish of small size, and inconspicuous in 
their appearance, many of them belonging to the United States. Gobius 
alepidotus, a very rare species, has in several instances been procured, by 
inland naturalists, from the empty valves of oysters, into which they must 
have crept betore the oysters were removed from the bed. The lump-fish, 
formerly placed in a distinct family, that of the Discoboli, are repre- 
sented by the genera Lepadogaster, Lumpus, and Liparis, the two latte 

pussessing American representatives. The former exhibits two disks, 
formed, the one by the base of the pectorals, the other by the ventrals. 
The dorsal and anal are near the tail. By means of their sucking appa- 
ratus these small and otherwise defenceless fish are able to attach them- 
selves to sticks and stones, and thus retain a secure hold in a boisterous 
sea. In the genus Lumpus the pectorals uniting with the ventrals form a 
single disk. ‘The skin of the back is elevated on both sides, so as to 

inclose spinous rays in a fleshy ridge. The head and body are short, 
stout, and deep. The Lumpus anglorum, or lump-sucker, is a grotesque- 

looking fish, found on the more northern coasts of Europe and America, 

possessing the power of adhering to objects in water, with great tenacity, 
by means of the sucking-disk. A vessel of water containing several gal- 
lons has been lifted up by means of the close attachment of a lump-fish to 

the bottom. This is one of the few fish which pay attention to the eggs 
after they are discharged. The male here, as in most other cases of the 
kind, assumes the office of protector; remaining close to the precious 
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deposit, even in the presence of man, or other fish. The young, when 
hatched, fasten themselves to the back and sides of the parent, who thus. 
transports them to safer localities than the shallow water in which the eggs 
were deposited. The genus Liparis, found in the seas of Arctic America, 
with somewhat the same structure of the sucking-disk as lumpus, is 
without the fleshy ridge on the back, and has a more elongated and 
smooth body. There is a single, rather lengthened, dorsal fin. Echeneis 
is by some included in this family. The genus Callionymus has the ven- 
trals separated and broader than the pectorals. The gill-openings are 
reduced to a small hole on each side of the nape. There are no species in 
American waters. : 

The first genus of the family Buennip# is constituted by Blennius, 
with a single elongated dorsal, the ventrals before the pectorals, and dis- 

tinct, consisting of two rays, united at the base. Teeth slender, in a single 
row. The species of this genus are small, lively fish, living among sea- 
weeds, and possessing, some of them at least, curious crests or cirri over 

the eyes. They derive their name from the shining mucus with which 
their skin is clothed. They are numerous in species on the coast of the 
United States, and form several subdivisions of the old Linnean genus 

Blennius proper, Pholis, Chasmodes, &c. One genus, Zoarces, with the 

dorsal, anal, and caudal united, is ovo-viviparous, a peculrarity in all proba- 

bility shared with it by others. Of this latter genus there are three 
American species. The genus Gunnellus, or butter-fish, has an elongated 
compressed body, and the ventrals rudimentary. The most conspicuous 
fish of this family, however, is the wolf-fish, or sea-cat, Anarrhichas lupus, 

armed more formidably with teeth than any other known species of equal 
size. The dorsal fin is composed of simple rays, and extends from the 
nape to the tail; the anal likewise reaches to the tail. The body is smooth 
and shining. The palatines, vomer, and mandibles, are armed with stout, 

prismatic, grinding teeth, the interiér being longer and conical. The wolf- 
fish is exceedingly voracious, and is the pest of the Arctic seas, where it 

sometimes attains a length of eight feet. It is likewise quite abundant as 
far south as Massachusetts, on the one continent, and England, on the 

other. The flesh is highly esteemed by some, although from its exceed- 
ingly repulsive appearance, it is not often eaten, except by the inhabitants 
of Iceland and Greenland. 

The conclusion of Miiller’s order Acanthoptert is furnished by the family 
Loruiups, characterized by the elongation of the carpal bones, upon which 

the pectoral fin is supported, as on an arm. The branchial apertures 
are small, in the form either of a circular aperture or a vertical slit. 

This family includes genera which are among the most repulsive in 
appearance of all fishes. Conspicuous in this respect is Lophius, known 
by the very large broad head, slender body, broad and thick pectorals, and 

other characters. Lophius piscatorius, or the fishing-frog, angler, wide-gap 
(pl. 81, fig. 28), found in European waters, and L. americanus, are fishes 

which attain to a considerable size, and are objects of interest to fisher- 
men; not so much on their own account, as for the other fishes which 
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nave been accumulated in their stomachs, and which it is considered worth 
the trouble to extract. Their extreme voracity causes them to devour 
whatever comes in their way, and as the animals may be several feet in 
length, with a breadth of one third the length, the short, wide stomach and 

cesophagus readily permit a great accumulation of contents. They retain 
life for a long time after being removed from the water. A curious feature 
in Lophius consists in the possession of two long-jointed filaments on the 

head, possessing great freedom of motion in every direction, and composed 
of bone covered by skin, which at the end is dilated into a flattened 
appendage. The fish conceals itself in a dense muddiness produced by 
the action of its pectoral fins, and elevates these long filaments above its 

place of concealment, thus attracting the surrounding fishes to the glit- 
tering bait. To this habit it owes its name of fishing-frog. It also exhibits 
a peculiar structure of the teeth, which are articulated in such a manner as 

to permit them to be pressed back towards the throat, but maintaining an 
erect position when they are moved in any other direction. Thus a fish, on 
being seized and swallowed, readily passes over these jointed teeth, which 

become depressed for the purpose; but any attempt to return is prevented 
by the now erect fangs. A genus Malthea is still more repulsive in 
appearance than Lophius, various parts of the body being provided with 

fleshy filaments. The mouth is small and inferior. There are three 
known American species, some of which possess the power of executing 
considerable leaps, when left by the tide on the shore. The genus Ba- 
trachus, with somewhat the shape of Lophius, although much smaller and 

more elongated, is without filaments, except short ones on the edges of the 

lips. The first dorsal is small, the second low and long. The North 

American species are three in number, the largest of which, Batrachus tau, 
is known as the toad-fish. 

The order Plectognathi, distinguished by the internal union of some of 
the bones of the head, is composed of three families, the Balistine, the 

Ostracionide, and the Gymnodontes. The first of these, the Bautstin a, is 

known by the compressed body and prolonged snout ; the small mouth, 
with a few distinct teeth; the skin roughened by prickles or scales; the 

two dorsals, the first sometimes replaced by a single spine. The ventrals 
are often obsolete, and the pelvic bone is prominent. The three principal 

North American genera are: Balistes, covered with large scales; Mona- 
canthus, with the seales very small; and Aluteres, with the skin covered 

with small and almost invisible granules. 
- In the Osrracionip# the entire body is enveloped by an inferior inflexi- 
ble triangular, or quadrangular, long case, composed of numerous plates 
soldered together, leaving only apertures for the mouth and fins. There 
are no ventral fins, and but a single dorsal. The only North American 
genus of this family is Lactophrys, or trunk-fish, of which there are three 

species. 
The most striking characteristic of the family Gymnoponrzs consists in 

the peculiar structure of the teeth. There are either two, or one, in each 

jaw, occupying its whole extent in a compact mass, and resembling some- 
435 



232 ZOOLOGY. 

what the bill of a parrot. The teeth are compound, composed of numerous 
laminz, which are constantly being renewed as they are worn away. In 
Diodon there is but one such compound tooth, occupying the whole of 
each jaw: the skin is armed with slender prickles, or stout spines. Several 
species are known in the United States, the most abundant of which is D. 
maculo-striatus, or the balloon-fish. D. punctatus (pl. 81, fig. 19) is a 
common species of tropical waters. In Tetraodon the single tooth appears 
to be divided in each jaw by a deep incision, producing four pieces in the 
mouth. The body is not cased in an inflexible coat, as Diodon, and the 
dermal appendages are less highly developed. Some species of the genus 
will inflate themselves to a great extent by swallowing air and causing it to 
pass into a sac immediately beneath the skin: irritating them will cause 
them to exhibit this property. When thus inflated they become much 
lighter than the water, and float about on the surface. The spines with 
which the body is provided then stand up erect, and furnish a secure guard 
to the animal. These same remarks apply, in a less degree, to Diodon. 
One species of Tetraodon is electrical, T. electricus. Pl. 81, fig. 20, repre- 
sents T. lagocephalus. Four species are known in American waters. 

- The remaining genus Orthagoriscus is composed of fishes whieh appear 
to have had the tail abruptly cut off. The jaws are undivided, as in 
Diodon, but the skin is not capable of inflation. The high dorsal and anal 
are united to the caudal. The largest species, Orthagoriscus mola, known 
as the sunfish, or head-fish, is occasionally caught off the coast of the 

United States. It is a fish of large size, weighing sometimes as much as 
400 lbs. 

The order Lophobranchii, characterized by having the gills in small 
tufts instead of being pectiniform, is composed of two families, the Synena- 
THipa and the Hierocampma, both much restricted in their genera and 

species. Considering them most conveniently as one family (as we may 
here), we find three prominent genera, Syngnathus, Hippocampus, and 

Pegasus. The genus Syngnathus embraces fishes with a tubular snout, 
somewhat like that of the Fistularide: the body generally straight and 
elongated, and the ventrals absent. The whole body covered with plates. 
The most curious feature consists in the possession by the male of a false 
pouch under the tail, into which the ova are conveyed by the female, and 
there hatched ; being retained for a considerable time before final expul- 
sion. This is the case in Syngnathus acus (pl. 81, fig. 16). In Syngnathus 
ophidion (pl. 81, fig. 15) the eggs are merely attached beneath the abdo- 
men, and not protected by lateral folds of the skin. One species, S. 

peckianus, or pipe-fish, is known on the coast of the United States. In 

Hippocampus, called the sea-horse, the body is broader and shorter; the 
tail, however, is slender: there are no ventral and caudal fins; and an anal 

only in the females. One species, H. hudsonius, is frequently thrown up 
on the Atlantic beaches of the United States. Pegasus has long, broad 
pectorals, and a mailed body, which is shorter and stouter than that of the 
preceding. The dorsal and anal fins are opposite. The mouth is placed 
at the end.of a.salient snout, but is inferior, not terminal. One of the most 
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peculiar species of Pegasus is P. draco (pl. 81, fig. 17), from the Indian 
seas. 

The order of fishes we have now to consider is one of the most 
interesting in the whole department of Ichthyology. It includes forms, 
which, predominating exclusively at the dawn of vertebrate creation, 

have long since passed away, leaving nothing but the casts or imper- 
fect skeleton remains to bear witness of animals which once inhabited 
the waters of a Paleozoic age. But few genera of any of these families 
remain to testify as to what was once the rule, and not, as now, the 

exception in nature. We may, with some authors, divide all fishes into 
Teleostei, Ganoidei, and Selachiit. The Teleostei are fishes with a bony 
skeleton, the bones of the head being also united by sutures. Other 
characters are to be found in the structure of the heart, where the bulbus 

arteriosus is simply an expansion of the aorta, and does not, as in the 
Ganoids and Selachians, pulsate independently. There are no traces of 
the transverse fasciculi of the heart, but only pale fasciculi of soft fibres, 
which taper gradually into an uniform layer of the artery. There are 
also two opposite valves, separating the bulbus from the heart. The 
Cyclostomes have these valves, but are without the swelling of the bulb. 
Deferring for the present the consideration of the comparative peculiarities 
of the Selachian division, we proceed to the Ganoidei, the second division 
of this classification, the ninth order of the one we have already adopted. 
They form a true bond of union between the Teleostei and the Selachii, 
having properties common to both. Their most conspicuous external 
characters are the possession of angular bony or horny scales, covered 
with enamel. Their internal peculiarities consist in the multiple valves 
and the muscular investment of the aorta, in the non-decussating optic 
nerves, in the free gills and operculum, and in the abdominal ventral fins. 

Other characters no less important, but more variable in their appearance, 

are to be found in the single or double series of spinous plates or imbrica- 

tions in the interior edge of the tail, and in the inequilobal or heterocercal 
tail, a structure in which the vertebral column, instead of running out to 

the middle of the caudal fin, has its termination in the upper lobe. This 
feature is highly characteristic of the Plagiostomes of the present day. 
Some of these, besides the pseudo-branchie, have an additional organ of 

respiration in an opercular gill. Finally, to the above mentioned charac- 
ters are to be added more or less of the following: the spiral valve in the 
intestine, the air-duct of the swimming bladder, the discharge of the ova 
from the abdominal cavity through tubes, and the partly imperfect 
skeleton; as also the tubular, angular, or round enamelled scales, or bony 

plates, where any covering whatever exists. 
Thus of cartilaginous fishes, they have the accessory gill before the first, 

the spiracles; the valves and muscles of the aorta, the vascular distribution 
of the pseudo-branchie, the oviducts, and the peculiarity of the optic nerves. ~ 
Of osseous, or bony fishes, they have these characters: the structure of the 
nose, the operculum, and the free gills. "There is a swimming bladder in 
all Ganoids, with a free air-duct, and without a rete mirabile. 
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It has already been mentioned that most Ganoids are only known from 
their fossil remains. The living genera and species are few in number: 
the Amie and Lepidostet of North America, the Polypterus of Africa, and 
the Sturgeons of both hemispheres, being all that now exist. A convenient 
division of the Ganoids is into those with a bony skeleton, Holostei, and 

those with a cartilaginous skeleton, Chondrostei. In the Holostei, while 
the entirely bony character of the skeleton is the rule, yet an exception is 
found in some genera, in which ossified ribs and spinous processes are 
attached to a cartilaginous chorda. The ganoid scales are of various 
character, and in the first family the scales are even cycloid; other 

features, however, still retaining it among the Ganoids. A progression also 

is observable in the really Ganoid scale. At first it is rounded, and with a 
very slight coating of enamel; then this thickens, and the scale becomes 

more and more angular, still retaining the imbricated character. Finally, 

the scales become angular plates, in which a pin in the upper edge of one 
fits into a depression in the lower border of another immediately above, the 
whole thus riveted together, as it were, into a coat of mail. 

The first family of the Holostei is that of Am1apa, the type of which is 
Amia, a genus of fishes exclusively confined to North America. Most 
species of this family. as of most of the Holostei, are extinct, the recent 

being only those which belong to the above mentioned genus, and to 
Butyrinus, if this be properly included. The title of Ama to a distinct 
position, as the type of a family, among the Ganovda, instead of forming, as 
heretofore, one of the Clupeid@, is mainly to be found in the five or six 
valves in the aorta. The Amiade@ have an elongated, nearly cylindrical 
body, with a rounded or emarginated sub-homocercal caudal, one dorsal 
fin, variable in position, and flexible rounded, or subangular, mailed or 

imbricated scales. The jaws are provided with conical teeth, of greater or 
less size. The fishes of this family first appear in the Jura, occurring in 
small number in the Lias. Extending through the middle Jura, they 
disappear as fossil forms in the Cretaceous, leaving only Amia as their now 
living representative. None occur fossil in America, except a species of 
Aspidorhynchus, probably found in South America. The genus Amaia, 
with the general characters already referred to, has the head exhibiting 
conspicuous sutures; a long dorsal and a short ana]; a long buckler 
between the branches of the lower jaw; branchiostegal rays 12; conical 

teeth in the jaw, within which are smaller paved teeth. The head is short 
and rounded ; the nostrils have tubular appendages. The most conspicuous 
feature in the Amias is, however, to be found in the air-bladder, which is 

sub-divided into small cells exhibiting a structure very similar to that 
of some Reptilia. It is in this genus that the homology of the lung of 
the air-breathing vertebrate, with the air-bladder of the fish, is most clearly 

established. Amias, of which eight or ten species are known, all live more 

or less in the muddy bottoms of sluggish streams or ditches; and are 
generally shunned as repulsive objects unfit for food. They have been 
found throughout the United States, excepting in those rivers (and their 
tributaries) which empty into the Atlantic, between the St. Lawrence 
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and the lower part of Chesapeake Bay. They are called bow-fin 
in Lake Champlain, dog-fish in Lake Erie, mud-fish in South Caro- 

lina, &c. 
The next family, the Savromei, embraces but two genera, Lepidosteus 

and Polypterus, both recent. The genus Lepidosteus is confined to North 
America, where it is represented by about ten species peculiar to different 
sections of country. There are two types of structure in Lepidosteus, one 
with broad short jaws, the other with the jaws very narrow and elongated. 
The dorsal is single, and placed far back opposite to the anal; and the 
whole appearance, at first sight, is not unlike a pike, for which reason one 
species was called by Linneus Hsox osseus, or bony pike. The air- 

bladder presents a cellular character, somewhat like that of Amia. The 
principal osteological features consist in the vomer being divided into two; 
an upper jaw composed of many pieces, a lower jaw similar in structure to 

some Reptilia, as also in the vertebree, one of whose articulations is convex, 

the other concave. There are two series of imbricated spines on the 
anterior ray of each fin, the remaining rays being jointed. The scales are 
combined into an impenetrable coat of mail, of almost adamantine 
hardness ; and the jaws being provided with large conical teeth, with smaller 
ones interspersed, and on the vomer, give the gar-fish, or gar-pike, a truly 

formidable appearance. Gars attain a Jarge size, especially the broad-billed 
species, which has been known to measure ten feet in length. When of 
proportions like this, it justly deserves the name of “ Alligator Gar,” from 
the striking resemblance borne by the head to that of the alligator. It 
would carry us too far out of our limits to extend these observations to the 
remaining structural peculiarities of this highly remarkable and unique 
genus, which ranges the waters of America, an isolated memorial of a past 
generation. 

The genus Polypterus, by some justly made the type of a distinct family, 
consists of four species, found only in the rivers of Africa. The most 
striking external feature, by which it is distinguished from its nearest 
ally, the preceding genus, is to be found in the great number of separate 
finlets along the back, each consisting of a spine with some posterior rays. 
The body is enveloped in mailed scales, of great hardness, as in Lepidosteus. 
The upper jaw is undivided ; the lower, fish-like, not reptilian; the vomer is 
simple ; the vertebre bi-concave ; and the fins without imbrications. 

The remaining families of the Holostean ganoids are all extinct; and 
we shall therefore confine ourselves to a brief synopsis only of their 
characters. But few of the species, hitherto described, belong to North 

America: these will be referred to in the proper place. 
The Rosrrati have a greatly elongated body, the head running out into 

a narrow snout. The vertebral column is not much developed, only the 
heal and the ribs being ossified. The dorsal and anal fins are of great 
development. The scales are variable in shape and number. 

The Pycnoponres were fish of medium, or considerable size, with a short, 

high, and much compressed body. The caudal fin alone is well developed ; 
the dorsal and anal, which begin in the middle of the body and extend to 
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the caudal, are composed of weak rays. The ventrals are mostly wanting. 
In addition to smaller teeth, variously situated, the lower jaw and the roof 
of the mouth bear several series of broad depressed teeth, increasing in 
extent, as they occur further back inthe mouth. The surface of these teeth 
is sometimes smooth, sometimes furrowed, and either flat, convex, or 

concave. The roots of the teeth, which possess an internal cavity, are 
firmly fixed to the jaw. There are strong sternal ribs, and peculiar slender 

bones in the nape. The scales are of considerable size, of a thick rhom- 
boidal shape. None of the Pycnodontes have as yet beensfound in North 
America. 

The family of the Leprottr embraces species of slender form ath 
powerful build, whose anterior fin-edge is provided with a double series of 
fulera, or imbricated scales, as in Lepidosteus. The inner dental series 

sometimes have expanded obtuse teeth, the outer exhibits them conical and 

slender. The caudal fin is always highly developed, attached obliquely, 
and with the base of the upper lobe covered with small scales. The ventrals 

are small, the pectorals well developed, and the dorsal of moderate size. 
‘The genera of this family first present themselves in the Jura, and disap- 
pear at the beginning of the Tertiary. None belong to North America. 

In the family Monosticum the anterior fin rays are provided with a simple 
series of fulecra, which rest by two branches upon the main ray. The body 
is more and more developed in a vertical direction. All the fins are feebly 

developed, the caudal most so. The scales diminish remarkably in size, 
from the sides, where they are greatest and higher than long, towards the 
back, belly, and tail ; becoming equilaterally rhomboidal, or losenatseee lara 
‘The teeth are acutely conical, or bluntly cylindrical. 

The Dierertni Homocerctare distinguished from all the preceding families by 
the two dorsal fins, and from the ie ee by the homocercal or equilobed 
character of the tail. This is generally highly developed at the expense of 
the other fins, which appear small in proportion. The forked dorsal fin-rays 
rest upon the intercalary spines, which in turn are supported immediately 
by the spinous processes. The head is of moderate size, and the jaws 
armed with strong, paved, or conical teeth. 

Dirrerini HeTERocEeRcr have the double dorsal of the preceding, and a 
‘slightly developed, always heterocercal, or inequilobed tail. The bases of 

all the fins are encompassed by smaller scales ; and the anterior ray, instead 

ef fulcra, sustains small close pressed jointed rays, which sometimes form 

alone the upper lobe of the caudal fin. The body is generaily elongated, 

and the jaws armed with a series of conical teeth, of equal or unequal size. 
The thin, scales pass from rhomboidal to cyeJoidal in shape, in which latter. 
‘case they are imbricated over the body. From the configuration of head, 
they exhibit a remarkable approximation to the living ganoids. 

In the family of Acanruoptr we find the same heterocercal tail as in the 
preceding ; but the anal fin is simple, and the anterior dorsal soon disap- 

pears. Both these median fins, as well as the lateral, have a first strong 
elongated spine, with neither fulcra nor jointed rays, thus distinguishing the 
genera of this family from all other ganoids. The exceedingly small scales 
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give to the skin an appearance like shagreen. Under the lens they 
seem to be of a rhomboidal form, with the characteristic enamel. The 

body is generally fusiform, compressed. The head large and_ broad, 
the jaws broad, and armed with conical teeth, and opening widely. 

The family is represented, in North America, by a single species of 
Acanthodes. The genus is recognised by the projecting lower jaw, 
the’ absence of an anterior dorsal, the small caudal, and the very 

minute scales. The small ventrals lie close together in the middle line 
of the body and in the middle line of the belly, and the dorsal 
stands opposite to the somewhat larger anal. The species Acanthodes 
sulcatus, from the carboniferous of New Haven, has regularly rhom- 
boidal scales, with an arched enamelling, and vertically diagonal broad 
furrows. 

Tu the Herrerocerct monopreryer, the larger scales, and the absence 

of a strong spine in the lateral fins, form the distinctive feature in 
respect to the preceding family; and the single dorsal separates it 
from the one before that. The positive characters of the family are 
very variable; the teeth, however, are generally small and acutely 
conical, rarely obtuse. The rhomboidal scales are never imbricated. The 

fulera on the fin borders are almost always present. It is in this family that 
most of the American Holostei are included. In the genus Eurynotus, the 
dorsal extending over nearly the whole back, with its elongated first ray, is 
situated anterior to the anal; the body is rather slender; the pectorals are 
greatly elongated, the ventrals moderate. The head is rather small, the 
jaws armed with very minute obtuse teeth, the scales of medium size. 
“Hurynotus tenuiceps, from the new red sandstone of Sunderland, Mass., 
and Middletown, Conn., and E. fimbriatus, from New Haven, are the 

‘American species. 
The extensive genus Palgoniscus embraces fish of moderate size, with 

fins of no great development. The body is elongated, or slender, or com- 

pact. The head is small and rounded; the mouth deeply cleft, the jaws 
well supplied with small card teeth; the operculum large and broad, the 
preoperculum strongly curved. The scales vary in form and size, but 
always have a rhomboidal outline. The pectorals and ventrals are not 
much developed, the short anal more so, and still more the long rayed 

dorsal. The caudal is deeply cleft, and perfectly heterocercal. The 
American species are: Palgoniscus fultus, from Sunderland, Mass., Durham 

and Middletown, Conn., Pompton and Boonton, New Jersey. P. carinatus, 

New Haven, P. agassizii and P. ovatus, Middletown, Durham, and West- 

field, Conn. ; Sunderland, Mass. ; Boonton and Pompton, N.J. P. macro- 

pterus, Sunderland, Middletown, Durham, and Boonton. The genus 
Amblypterus, with some affinities with Paleoniscus, exhibits a greater 
development of fins, and a longer and broader body. The fin rays are thin, 
short jointed, and split only at the end. The ventrals are anterior to the 
middle of the body, the dorsal in the middle, the extended anal only a little 
behind it. The moderate scales are rhomboidal, smooth, or furrowed. The 

head is provided with large orbits and opercular pieces, the powerful jaws 
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are furnished with card teeth. The American species are: Amblypterus 
nemopterus and A. punctatus, from New Haven. 
We now proceed to take up the consideration of the cartilaginous 

Ganoids, or the Chondrostei, which are represented in the living fauna by 
the Sturionide, and are characterized by the cartilaginous vertebral column, 

and by other features, which will appear in the description of the families. 
The genera of the Sturronip@ are all found in America, two of them being 
peculiar to it. 

In Polyodon the snout is enormously prolonged, and much dilated, and, 
together with the head, is nearly as long as the body. The gape of the 
mouth is very wide, and the operculum is prolonged behind into a 
membranous flap, this reaching beyond the middle of the fish. The tail, 
as in all Chondrostei, is highly heterocercal, and the skin entirely naked. 
The single species Polyodon folium, is an inhabitant of the waters of the 
Mississippi, where it attains to a size of five feet, although usually not more 
than one or two. It bears the various names of spoonbill, spade-, paddle-, or 
shovel-fish, and is by some considered a great delicacy for the table. The 
teeth are very distinct when young; but when old, the species become 
edentulous, in which state it has been mistaken for a different form. 

In <Acipenser the fusiform body is prolonged into an acute snout, 
projecting beyond the transverse protractile mouth, and with several 
depending cirri. The skin is furnished with several rows of large plates, 
more er less developed, with ganoid granules, or smaller plates, interspersed. 
Of the larger plates there is one row on the back, one on each side, and 
two or more on the belly. The preoperculum is absent, and the caudal 
termination of the vertebral column is provided with a fin above. The 
sculpture on the head, and the arrangement and character of the plates, 
furnish good specific characters. The American species of this mostly 
fluviatile species have not yet been distinctly defined; the number, 

however, is quite considerable. They bear the generic name of sturgeons, 

and attain to a great size. The oil is sometimes collected for economical 
purposes, and the flesh by some is highly esteemed. On the Hudson river 
it is called “ Albany beef,” from its frequent exposure in the markets of 
that city. The European Acipenser ruthenus, and A. sturio, are repre- 
sented in pl. 81, figs. 24 and 25. It may perhaps be worthy of mention, 
that most of the isinglass of commerce is furnished by the air-bladders of 
sturgeons. In the genus Scaphirhynchus, found associated with Polyodon, 
we have amuch greater development of the dermal plates than in 
Acipenser. The posterior half of the body is entirely embraced by these 
sharply angular plates, and is of a remarkably depressed, though highly 

attenuated form. The upper edge of the caudal extremity of the body is 
bordered by imbricated scales, instead of regular fin-rays. The snout, 
also, is broader, and more shovel-shaped than in Acipenser, and the whole 
fish more slender. But one species, the Scaphirhynchus platirhynchus, or 
shovel-fish of the Mississippi waters, is known. 

The remaining families of the Chondrostei are composed of entirely 
extinct species, and among them we find the oldest forms known to the 
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paleontologist. The family of Cephalaspides exhibited features so bizarre, 

as to cause them to be placed anywhere else than among fishes: it was 
Agassiz who first, recognised their true character, and placed them in the 

position to which they properly belong. The essential character is to be 
found in the broad, tesselated, bony plates, which encircle the head and a 

part of the trunk. The form, number, and arrangement of these, vary 

ereatly in the different genera, although they possess one general character 
in the enamel coating, the smooth inner face, and the variously marked or 

oranulated exterior. The head is covered by a simple or compound, 
always flat, buckler, of various characters. The body, like the head, is 

flat, and variously covered with plates. The fins exhibit a peculiar 
development, the ventrals are entirely absent, the pectorals of a narrow 
rayless plate, situated behind the head, produced more or less into a wing. 
With a single exception, the caudal fin is entirely wanting, and the dorsal 

and anal, when developed, never attain to any considerable size. In the 
structure of the skeleton they exhibit some close affinities to the sturgeons. 
No species have as yet been found in North America. 

The concluding family of the Chondrostei, HoLorrycuu, is composed of 
fishes with slender and powerful bodies, thick heads, wide jaws, and well 

developed fins. The jaws are furnished with small, sharp teeth, at the 
edge, and with a few others that are very large, strongly conical, at 
considerable distances apart; these, with the fins, indicate a highly 

predacious character. All the teeth are covered with vertical folds, which 

become lost towards the apex. The scales, in form and arrangement, 

resemble those of the true cycloids, and overlap each other in oblique 
series. Their coating of enamel, however, indicates clearly their ganoid 

structure. Even the bones of the head are covered with enamel, and 

variously sculptured on the surface. The fin rays and bones, as far as 
these exist, possess Internal cavities, an unique character peculiar to these 
fish. The genera belong to the old red sandstone and the Devonian, but it 
is doubtful whether any species, either of this family or of the preceding, 
occur in North America. The reported occurrence of Holoptychius 
nobilissimus in Pennsylvania and New York wants confirmation. 

Before commencing the consideration of the truly cartilaginous fishes 
forming the division Selachii, as distinguished from the Teleostet and 

Ganoidet, it will be necessary to dwell for a moment upon the ninth order 
of the tabular classification placed at the head of our article, and 
constituted by a single family, the Srrenorper. This family includes two 
species, of, perhaps, two different genera, the Lepidosiren paradoxa from 

Brazil, and Lepidosiren, perhaps Protopterus annectens, from the Gambia 
River, Africa. By most Continental naturalists the Lepidosiren is 
considered to be a reptile, while Professor Owen is confident as to its 

ichthyal character. It in fact combines the characters of both reptile and 

fish, to a most remarkable degree, the African species inclining more to the 
latter, the South American to the former. Deferring further consideration 
of the subject until we come to the class of Reptiles, we proceed to the 
subject of the Selachii, above referred to. 
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The genuine cartilaginous fishes are distinguished from the two other 
grand divisions by the undivided skull, with independent jaws, -by the 
covering of all the cartilages with a fine mosaic of tessellated particles of 
bone, by the fixed gills with spiracles, by the presence of branchial bones, 

by the absence of gill covers, by the extension of the labyrinth of the ear 
out to the skin, and by the structure of the organs of generation. 

In spite of all these differences, however, there are, as already mentioned, 

many analogies between the Selachii and the Ganotdei, these consisting of 
the number of valves in the aorta, the muscular investment of the bulbus 

arteriosus, which pulsates like a true heart, and of other features already 
mentioned. The most striking difference lies in the peculiar sexual 
apparatus of the former. The Selachians of the present day are divided 
into two orders, the Plagiostomi and Holocephali. The former have 
distinct jaws, and a well defined, often entirely osseous, column of vertebre. 

In the Holocephali, or Chimera, the jaws are fused to the skull, and the 
vertebral column is only a soft vertebral cord. The two divisions are 
represented by both fossil and recent forms in variable proportion. 

The Holocephali, in addition to the characters already mentioned, have a 

single lateral gill opening; two dorsal fins, the first being a simple dentated 
spine ; the tail running out into a fine thread. The teeth are composed of 
great plates, which rest upon the uninterrupted anteriorly prolonged base 
of the skull; upon the lower jaw they articulate in the cartilage of the 
skull. The two living forms are Chimera and Callorhynchus, the former 

well deserving the name. The Chimera has a simply conical snout, the 
second dorsal immediately behind the first, and extending to the tip of the 
tail, which is drawn out into a long filament. Chimera monstrosa, the 
only species, is abundant in the Arctic seas. Callorhynchus has a fleshy 
appendage to the snout; the second dorsal commences over the ventrals, 

and terminates opposite to the subcaudal fin. The single species, Callo- 
rhynchus australis, is a native of the Antarctic Ocean. 

The order Plagiostomi has a cartilaginous cranium, in which the 
individual parts are not recognisable; cartilaginous dentigerous jaws 
attached to the cranium, also by cartilages. The face is prolonged 
anteriorly ; and in its under side, at a greater or less distance from the 
extremity, opens the broad transverse mouth, near to which are five or 

more lateral spiracles or gill openings, before it the two nasal fossa. The 
vertebral column always exhibits greater or less indication of transverse 
separation. Ventrals and pectorals are always present, but like the other 
fins they are soft and fleshy. The external investment consists of shagreen, 
or of smal] plates variously modified. The teeth are placed on the roof of 
the mouth and the lower jaw. The swimming bladder is wanting, and the 
intestine is provided with a spiral valve. We distinguish two principal 
divisions, or sub-orders, Squalida, sharks, with the branchial fissures lateral, 

eyelids free, scapular arch incomplete, pectoral fins distinct from the head, 

body slender, fusiform; and Kaiade, or rays, fish with depressed body, 

spiracles, five branchial fissures on the ventral surface of the body, beneath 

the pectoral fins, the upper eyelid grown to the eye, or eyelids absent, 
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the scapular arch complete, and the pectoral fins continuous with the 
head. 

Sub-order 1. Squalide. 

A. Two dorsal fins, one anal. First dorsal above, or posterior to the 

ventral. 
Fam. 1. Scyturmr. With spiracles, and no nictitating membrane ; five 

branchial fissures; an oral groove; pectorals broad; anal anterior, posterior, 

or inferior to the second dorsal. Caudal elongated, truncate, or rounded at 

the extremity. No caudal furrow. Teeth with a median cone, and one to 
four lateral denticles. Colors lively. Ex.: Scyllium, Pristiurus. Recent 
genera seven. ! 

B. Two dorsal fins, and one anal. First dorsal between the pectoral and 
ventral. 

a. Without spiracles, and with a nictitating membrane. 
Fam. 2. Carcuariapini. Teeth triangular, flat, with cutting edges, 

smooth, or denticulated. Anal fin opposite the second dorsal, or nearly so. 
A small triangular notch generally present, above and below the base of the 
caudal fin. The nostrils have generally a small triangular valve at the 
upper border. Convolution of the intestinal valve, longitudinal, not helicoid. 
Scales small, skin smooth. Ex.: Carcharias, with five sub-genera (P7ri- 

onodon obscurus, United States), Sphyrna. S. zygena is the curious 
hammer-headed shark. Several species of the genus are found fossil in the 
United States. Pl. 84, fig. 1, represents Carcharias verus ; pl. 81, fig. 26, 

Sphyrna malleus, the hammer-headed shark of Europe. 
Fam. 3. Trianopontini. Valve of the nostrils broad, or even prolonged 

into a cirrus. Teeth much as in Scyllini. Anal and second dorsal nearly 
opposite. Caudal notches or furrows, present, or absent. Scales with three 
to seven ridges. Ex.: Tri@enodon. 

b. With both nictitating membrane and spiracles. 
Fam. 4. Gaueini. Spiracles small, longitudinal, orround. Teeth in both 

jaws equal, flat, with cutting edges; the jaws oblique externally, anal 
nearly opposite to the second dorsal. The upper lobe of the caudal fin with 
one or two notches anterior to the extremity. Convolutions of intestinal 
valve either longitudinal or helicoid. Scales small, three-ridged, with 
a central point. Ex.: Galeus. 

Fam. 5. Scy.tuiopontini. Snout obtuse. Valve of nostril broad, and 

tolerably long. Spiracles moderate. Teeth as in Scyllini, one large 
central fang, with several lateral at the base. Shape of the fins as in 
this family, the lower lobe abortive, and the caudal furrow wanting. 
Ex.: Triakis. . 

Fam. 6. Musreuini. Spiracles large. Nictitating membrane appearing 
like a duplicature of the lower eyelid. Teeth depressed, without point or 
cutting edge, as in Raiade. First dorsal nearly intermediate between 

pectorals and ventrals. Valve of intestine helicoid. Ex.: Mustelus. 
c. Nictitating membrane wanting, spiracles present. 
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Fam. 7. Lamyinit. Branchial apertures large, and anterior to the 
pectorals. Caudal furrows evident. Caudal fin semilunate. A ridge on 
each side of the tail. Spiracles very small. Intestinal valve helicoid. 
Second dorsal, and the anal small, and opposite to each other. Ex.: Lamna, 
Oxyrhina, Selache. WS. maxima is the gigantic basking shark of the coast 
of the United States. 

Fam. 8. Opontaspiprnr. Branchial apertures large, all anterior to the 
pectorals. Anal and second dorsal large. Upper lobe of the caudal fin 
elongated, as in Carcharias. The lateral ridge of Lamnini is wanting. 
Ex.: Odontaspis. 3 

Fam. 9. Auoprapint. Snout short and conical. Spiracles very small. 
Nostrils small, with a small valve at the upper border. No labial cartilage. 
Branchial apertures small, the last standing over the pectorals. Teeth 
triangular, flat, with cutting undenticulated margins, the same in both jaws. 
Anal and second dorsal opposite, very small. Upper lobe of caudal fin 
very long; a furrow at its base. Intestinal canal helicoid. Ex.: Alopias. 

Fam. 10. Cestractonini. Mouth at the anterior border of the snout. 

Nostrils extending to the mouth. Distinct spiracles. A spine before each 
dorsal. Ex.: Cestracion. The single living species, C. phillipsit, or Port- 
Jackson shark, is of great interest on account of the peculiarities of its 
anatomical structure, which exhibit a close relation to many extinct forms. » 

Fam.11. Rutnopontini.. Mouth and nostrils at the anterior extremity of 
the flat head. Teeth exceedingly small, conical, very numerous. Spiracles 

“very small. Ex.: Rhinodon. 
c. An anal, and but one dorsal. 

Fam. 12. Notimant. A median tooth in the lower jaw. Ex.: Hep- 
tanchus, Hexanchus. 

d. Anal fin absent. 
Fam. 13. Sprnicint. A spine before each dorsal. Ex.: Acanthias, 

Spinax. Pl. 81, fig. 27, represents Spinax acanthias. 
Fam. 14. Scymninr. Dorsal fins without spines. Ex.: Scymnus. 
Fam. 15. Savatrinini. Pectoral fins very broad, the base extending to 

the head, but separated by a fissure. At the bottom of this fissure are 

situated the branchial apertures, which follow in close succession, and are 

only separated by membranous lamine. Ex.: Squatina. 

Sub-order 2. Raiade. 

Fam. 16. Pristivint. Body elongated; snout prolonged into a long 
saw, with teeth implanted in the two edges. Ex.: Pristis. Pristis anti- 
quorum is the saw-fish found in various parts of the globe (pl. 82, fig. 2). 

Fam. 17. Rarvosarini. Body rhomboidal, elongated ; tail thick, fleshy ; 

dorsal fins two, remote; caudal fin terminal; teeth minute, paved, arranged 

in quincunx. Ex.: Rhinobatus. 
Fam. 18. Torrepintni. Body orbicular; head margined by the extended 

pectorals; tail thick, depressed at the base, moderately long, the fin termi- 

nal, large, triangular ; teeth small, acute; a peculiar electrical apparatus in 
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the anterior part of the body. Ex.: Torpedo. An American species of 
this family has recently been described. 

Fam. 19. Rasmr. Head margined by the broad pectoral fins; body 
rhomboidal ; tail slender, elongated ; two dorsal fins; teeth slender, nume- 
rous, polymorphous, arranged in quincunx. KEx.: Raia, Uraptera. ‘The 
species of Raia are numerous in various parts of the world. Raia batis is 

represented in pl. 85, fig. 1. 
Fam. 20. Tryeontnt. Head margined by the broad pectorals; tail slen- 

der, with a strong serrated spine ; teeth minute, paved, arranged in quin- 
cunx. Ex.: Trygon. . 

Fam. 21. Anacantuint. Similar to the last, but without the caudal 

spine. Ex.: Anacanthus. 
Fam. 22. Myziopatini. Head ovate, separate from the broadly acu- 

minate pectoral fins; tail very slender, elongated ; dorsal fin with a strong 
serrated spine; teeth large, paved somewhat like mosaic. Ex.: Myliobatis, 
LEtobatis, Rhinoptera. 

Fam. 23. Cernatoprertni. Head truncate, with foliaceous appendages 
on each side; pectorals very broad, laterally extended; tail very slender, 

elongated ; dorsal fin with a serrated spine; teeth minute. Ex.: Cepha- 
loptera. Species of this family, some of them of immense size, are taken in 

Delaware Bay, as well as on other parts of the coast of the United States. 
They are universally known to American fishermen by the name of 
“devil-fish,” and individuals have been captured measuring eighteen feet 
across the back. 

Fish belonging to the family Trygonini, above referred to, abound in the 
sounds which extend along the coast of New Jersey, where they are called 
“sting-rays,’ or more commonly “sting-rees.” They have been known to 
inflict severe, and often very dangerous wounds, with the spine of the tail, 
when handled incautiously. 

In the above enumeration of the families of the Selachii we have 
departed from our usual custom of illustrating the different sections by 
special reference to North American genera and species. Unfortunately, 
the materials at our command, owing to the little attention paid to the sub- 
ject by American naturalists, are too scanty to permit any accurate com- 
parisons or indications of the kind desirable. The fossil species have 
recently been ably worked up by Dr. R. W: Gibbes in a monograph pub- 
lished in the Journal of the Academy of Natural Sciences. From this 
valuable paper we find that there are 6 fossil species of Carcharodon, 6 of 
Galeocerdo, Hemipristis 1, Glyphis 1, Sphyrna 3, Notidanus 1, Lamna 9, 

Otodus 7, Oxyrhina 9, Pristis 1, Spinax 1, Hybodus 1, Myliobatis 2; 

making 13 genera, and 48 species. 
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VERTEBRATA. 

Cuass IJ. Repritta. 

The Reptilia are cold-blooded vertebrates like fishes, but are distinguished 
from these by the pulmonary respiration, the heart with three chambers, 
the presence of organs of motion other than fins, and by various other 
points of organization. 

The circulation of the blood is incomplete ; less complete even than in. 
fishes. The heart consists of two auricles and one ventricle. The 
venous blood, collected from the various parts of the body, accumulates in 

the vena cava, and thence passes into the right auricle. From the right 
auricle it passes into the single ventricle, and by it is impelled through the 
aorta into all parts of the body. A small branch leads to the lungs, and 
the blood when purified is returned to the left auricle, which drives it into 
the ventricle. This ventricle thus receives venous blood from one auricle, 

arterial from the other, and it is a mixture of this kind which is distributed 

through the body. The naked skin of the Batrachian reptiles serves a 
good purpose in the decarbonization of the blood, owing to the extensive - 
distribution of bloodvessels immediately on the under side of the skin. 

The blood of Reptilia is characterized by the possession of the largest 
globules to be found in the entire vertebrate sub-kingdom. These, in the 
tailed batrachians, as Siren, &c., are distinctly visible to the naked eye. 

As in fishes and birds these globules are elliptical in outline ; in mammaliia, 
with the single exception of the Camelide, they are circular. 

The lungs lie free in the abdominal cavity ; these, with the heart, not 

being separated from the other viscera by a diaphragm. ‘The cells of the 
lungs are of greater or less subdivision ; in many of the North American 
Salamandre they are mere sacs. Reptiles are better able to sustain the de: 
privation of oxygen than other vertebrates: this, however, depends greatly 
upon the temperature and season. Thus a frog will bear the deprivation 
of atmospheric air in summer for a space of time not much exceeding two 
hours, while in winter it can sustain its absence for several days. 

A point of great physiological interest in the structure of reptiles consists 
in the fact that some forms present, at different times of life, both fish-like 
and reptilian features of respiration. Thus the salamanders and frogs, when 
young, respire for a certain length of time, for years in some, by means of 
external gills, the lungs being entirely rudimentary. In course of time the 

lungs acquire a greater development, and the gilis disappear. This fish-like 
condition of things, transitory in some, is permanent in others, as in Meno- 
branchus, Siren, and Proteus, which throughout life possess external gills. 

So true is it that the skin in the naked reptilia is accessory to the 
function of respiration, that the experiment has been tried with perfect 
success as to how far respiration might be carried on entirely by means 
of the skin. Thus the lungs of the frog have been tied in such a manner 
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as to prevent the access of blood to these organs, yet the animal appeared 
to experience but little inconvenience. 

All Reptilia are cold-blooded, that is, are not able to maintain a uniform 

temperature, this being regulated, within certain limits, by that of the 

external air. Variations of external temperature, however, exercise a 

great influence upon the functions of these animals. Many species are 
sensibly affected by a temperature of 120° I°., and the other extreme of 

cold retards the activity of living animals, and even destroys them alto- 

gether. The salamanders, however, are capabie of sustaining a con- 

siderable degree of cold without its having any effect upon the system. 
Thus Notopthalnus viridescens has been seen frozen up in ice, yet exhi- 

biting a considerable degree of activity when liberated. In many reptiles 
torpidity ensues upon a certain reduction of temperature. 

Most reptiles possess the four typical vertebrate extremities, two anterior 
and two posterior, serving either for running, leaping, or swimming. 
These, however, are not characterized by external development, being 

generally short in proportion to the rest of-the body, so that the belly 
either drags along the ground, or nearly touches it. The Ophidia are, 
however, destitute of limbs, either entirely, or possess them only in a 

rudimentary state. Other forms again, as among the Scincide, have only 

two hind feet, while others, as Siren, possess the anterior pair alone. 

There is a much greater difference in the skeleton of different forms of 

Reptilia than among birds and mammalia. The bones are characterized, 
microscopically, by the cellular structure and the almost entire absence of 
central cavities. The cranium is exceedingly small in proportion to the 
entire head. The skull, on examination, will be found to exhibit more pieces 

than that of the mammal or bird, owing to the fact that fusion among the 
individual elements does not take place to anything like the extent 
observed in the classes just mentioned. Certain bones of the mouth, as 
the sphenoid and vomer, are armed with teeth; a condition of things 

which does not again recur, although existing in fishes. In the scaly 
reptile the articulation of the vertebral column with the head is by means 
of a single occipital condyle placed below the foramen. This is spherically 

convex, and produced by the combination of the basi- and ex-occipitals. 
In the naked forms, however, the basi-occipital retreats from this position, 

and the single condyle is divided into two, one on each side. These thus 
represent mammalia in their double condyles, while the squamiferous forms 
resemble birds and fishes, in having a single occipital articulation between 
the skull and vertebral column. 

The vertebral column of the reptiles is highly characteristic of the class. 
In most recent adult forms the articulations are spherically convex at one 
extremity, and spherically concave at the other. The dried skeletons of 
some of the perennibranchiate batrachians, as Proteus, Menobranchus, as 

well as of the young caducibranchiates, exhibit the biconcave structure of 
the fish vertebra. This, however, is only an apparent deviation from the 

law, as in most instances it will be found that the gelatinous ball, representing 

the convex part of the articulations, has dried up, and thus disappeared. 
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The number of vertebre varies exceedingly. Thus in Pipa there are 
seven, and in Python upwards of four-hundred. The ribs, also,.occur in 
various stages of development. In many of the anourous batrachians, 
they are entirely wanting. They are very numerous in serpents, where. 
however, they are not attached to a sternum. In the Crocodile family, the 
entire thorax is highly developed. In the Chelonia, the ribs and sternal 
plates are so expanded as to form a continuous investment for the body. 
The entire bony structure of the turtles presents considerable deviations 
from the usual type. 

Each class of vertebrate animals possesses a form capable of sustaining 
itself in the air, to a greater or less extent. Thus, among fishes, the 

Pactylopterus and Exrocetus exhibit a power of feeble flight, as a means of 
escape from their rapacious fellows. Flying is the rule, not the exception, 
in birds. The bat, among mammalia, can sustain itself in the air by a true 

process of flight. The Preromys, or flying squirrel, and some other forms, 

can glide through the air for a certain distance by means of the expansion 
of the lateral folds of skin, which are stretched by the agency of the limbs. 
In reptiles, the Draco volans exhibits the same power to the degree possessed 
by the last-mentioned mammal. A lateral fold of skin, supported on several 

ribs, enables this animal to pass to a considerable distance through the air. 
An extinet form of reptile, the Pterodactylus, possessed a power of flight 
much like that of the bat of the present day. The general apparatus is 
similar in both, the principal osteological difference being this, that in the 
reptile but one finger was used to stretch the wings, while in the bat four 
are employed for the purpose. 

The muscles of reptiles are strong, but not well provided with blood, and 
consequently exhibit rather a bleached appearance. They retain their irri- 
tability for a long time after life may reasonably be supposed to be extinct. 

Thus the head of the snapping turtle, Chelonura serpentina, will snap at a 

stick touching it, twenty-four hours and more after decapitation. The 

removal, too, of a great part of the brain, or the severing of the spinal cord, 

is far from producing the same immediately injurious effect as is found to 

supervene in birds and mammalia. 
The brain of reptiles, although superior to that of fishes, is yet consider- 

ably inferior to that of birds. It, however, fills up the cranial cavity to a 

much greater degree than that of the class last described. The surface of 
the brain is smooth, without lobes. The two halves of the cerebrum are 
ovate, and are hollowed out into capacious ventricles. The optic lobes are 

exposed, or not covered by the backward prolongation of the cerebrum. 
The cerebellum is minute, and nearly median. The medulla oblongata is 
large in respect to the rest of the brain, and the nerves have a proportional 

thickness at their exit, exceeding the higher vertebrata in this respect. 

Two modifications of the skeleton are met with among reptiles, a naked 
skin as in the Batrachia, and a series of scales or plates as in the remainder 
of the class. The tessellated epithelium covering the naked skin is con- 

tinually being shed, in patches, or entire, and is generally swallowed by the 

toad and frog. The epithelium of the scaled reptiles is generally shed in 
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one piece, as may be seen to great advantage in the case of the Ophidia. 
This epithelium is continuous over the cornea in the serpent, and comes 
off from the latter in a sub-transparent disk like a watch-glass. It is to an 
opacity resulting from the partial separation of this epithelium from the 

subjacent cornea that the temporary blindness of these animals is due. 
Some of the naked reptiles are provided with glands, distributed partially 
or entirely over the whole surface, from which a more or less acrid juice 

exudes. This may be seen conspicuously in the toad, and the salamanders 
of the genus Ambystoma. 

The apparatus of hearing also exhibits a condition intermediate between 
that of the fish and the bird. In the fish there is no external ear and no 
tympanum, the apparatus being represented only by the internal ear. A 
tympanum is observed, for the first time, in the anourous batrachians; and 

a meatus exterior to this in most of the Squamifera, the Ophidia excepted. 
The apparatus of vision is not very highly developed. The sclerotic mem- 
brane, in some cases, has a bony ring, developed either ii one piece or in 

several, as in birds. The nasal apparatus is but slightly developed: the 
posterior nares perforate the palatal bones. The tongue is sometimes thick 
and fleshy, in which case it generally serves as an organ of prehension, as 
in the Batrachia, which catch their insect prey in many cases by means of 

a viscid secretion borne in the tip of the tongue. In the chameleon the 
tongue can be protruded to a great length for the same purpose. In 

general, this organ is thin and horny, or cartilaginous. It is sometimes 
bifurcated, as in the serpents. 

All reptiles, the Chelonia, and some of the caudate batrachians excepted. 
have teeth, whose office is rather one of prehension than of mastication. 

These teeth are either inserted in sockets, as in the Rhizodonta, represented 

by the alligator; or, secondly, anchylosed to processes of the jaws; or, 

thirdly, attached to the inside of a thin vertical plate passing round the 

mouth. Teeth may also exist in the vomer, as in the North American 
salamanders. The peculiarities of the teeth in serpents will be treated of 

in the appropriate place. 
There is but slight development of salivary glands in most reptiles ; owing 

to the great size of the throat, the food is gulped down almost immediately, 

without remaining in the mouth. The cesophagus expands into the 
stomach, from which it is, in many cases, scarcely distinguishable. The 
most striking exception is found in the alligator, whose stomach presents a 
very strong resemblance to the muscular gizzard of a bird. The intestinal 
canal is short and without cecum. A slight constriction only separates 
the greater from the lesser intestine. The feces and urinary secretions 

are all emptied into an expansion of the rectum, the cloaca; and there is 

but one orifice of discharge for all secretions and excretions. Through, or 

into, the same cloaca, pass the oviducts of the female and the vasa 
deferentia of the male. 

The organ of voice is not generally distributed, occurring to any extent 
only in the anourous batrachians and the crocodiles. The hiss of the 
serpent and tortoise can hardly be termed voice. 
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The influence of temperature upon reptiles has already been adverted 
to: we will only add that in the temperate zones many species exhibit a 

winter sleep; while this takes place in summer with inhabitants of tropical 
regions. Soft mud, with many, forms the medium in which they spend 

this period of repose. The probable effect upon the more vital functions 
consists in a sluggish and interrupted circulation, and a very slight 
respiration. Digestion must be entirely destroyed for the time. 

With regard to their geographical distribution, no reptiles whatever are 
found in the far north. They occur sparingly in the higher temperate 
regions, increasing in number to the tropics. 

The fecundity of many reptiles is very great. The frogs and toads lay 
as many as 12,000 eggs, salamanders from 10 to 40, crocodiles from 20 to © 

60, serpents 10 to 100, and turtles from 20 to 30. In some, as in many 
lizards and serpents, as well as in a few salamanders, the eggs are 

_developed before exclusion from the body. This, however, must not be 
mistaken for the viviparous placental reproduction of the mammalia. In 
most cases the eggs are laid, covered loosely with sand, mud, or leaves, and 

developed by the solar heat: in others, again, the animal itself incubates, 

as in Python tigris. Special peculiarities of reproduction will be referred 
to under the appropriate head. The external investment of the ovum may 
be simply membranous, or else calcareous: a mucous coating is found in 
the case of such species as deposit their eggs in the water. 

The number of reptiles is not fully known, new ones being described 
almost every day. Upwards of 1500 are already ascertained to exist, and 
2000 may not be beyond the maximum. The Ophidia are perhaps the 
most numerous, and next to these the Sauria; the Batrachia are more 
abundant than the Chelonia. Furthermore, while serpents preponderate in 
torrid regions, the batrachians are more properly inhabitants of the tem- 
perate zone. Thus, in North America alone there are upwards of 80 
species, 50 of them belonging to the wrodelian, or tailed forms. 

Reptiles Jive partly on land alone, partly in water alone; others, again, 

occupy either indifferently, or at different times of the year. For this 
reason, the latter have received the name of Amphibia from some zoolo- 
gists. | 

The flesh of reptiles is not used as food to any great extent, although 
there is no doubt of its extreme excellence in many cases. In various 
parts of the world, however, serpents, large saurians as the iguana and 

alligator, turtles, frogs, &c., are favorite articles of food. The eggs of 
turtles, and of the iguana, are highly prized. They are extracted, by some 

South American tribes, from the oviduct of the living iguana, without any 

serious injury to the animal. The shell of the Chelonia imbricata, or 

hawks-bill turtle, furnishes the tortoise-shell of commerce. The teeth of 

the alligator furnish ivory of an excellent quality. Beyond these instances 

but little economical value attaches to reptiles. 
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Sus-ciass 1. Reprinia NupDA. 

Order 1. Batrachia. 

We have already spoken of the general characteristics of Reptiles as a 
class. It now becomes our duty to refer more particularly to the distin- 
cuishing features of the subdivisions, taking them up in the order of the 
preceding systematic arrangement. Our space will not permit us to treat 

of these interesting animals, beyond giving a brief summary of the families, 
recent and fossil; with more particular reference to such genera and 
species as are noteworthy for special properties or peculiarities, or as being 
conspicuous inhabitants of North America. 

The most striking external character of the Reptilia nuda, or the 
Batrachia, is to be found in the perfectly naked, moist skin. This single 
character, conspicuous at first glance, does not yet express all the points of 
difference ; and indeed, of itself, would be far from justifying us in making 

a distinct class of the Batrachia, as some authors have done, or even 

perhaps a separate order. An important feature is to be found, as already 
mentioned, in the double occipital condyles, one on each side of the 

foramen occipitale, constituted by processes from the ex-occipitals, into 
which the basi-occipital of Professor R. Owen does not enter as in the 
Squamata. The skull is depressed and broad, the face having a great 
development at the expense of the cranium, which, with its inclosed brain, 

is small. It is unnecessary for us, in this general description, to do more 

than present the naked skin (the only exception to which is to be found in 
the Peromeles), and the double condyles (the latter shared, however, by 

the Sauroid Labyrinthodonts) : the other peculiarities, by which the Batra- 
chia differ from the scaled reptiles, will fall with the greater propriety 
under more special heads. 

The Batrachia are appropriately divided into three orders: the first, 
Batrachia urodela, having a distinct tail, with the limbs either four 

(represented by the Salamanders) or two; the Batrachia anoura, with the 

tail wanting, but with four legs, always present in the adults, as in the 
frogs and toads; and the Batrachia peromeles, with very minute scales, 

but without limbs and tail, the anus being situated at the extremity of the 
body, as in the Anoura. Lepidosiren would constitute a fourth order, by 

its introduction into the class of Reptilia, but it has already been referred 

to the class of fishes, and the characters of the species are such as almost to 
place it in either at pleasure. 

There is no order in the animal kingdom more interesting to the 
naturalist and physiologist than the tailed batrachians. This results not 
only from the variety of forms, but the progressive changes which are 
observed from an inferior state to a higher, these changes not restricted to 

the embryonic period of existence, as in most other animals, the rest of the 
Batrachia excepted, but extending over periods sometimes of considerable 
length. The two principal sections are characterized, the one by the 
permanent exhibition of lateral spiracles or holes in the neck, the other by 
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their temporary existence only. Now taking the full series of metamor- 
phoses exhibited by animals of this latter division as the standard, and 
establishing, as we may, a number of successive stages of development 
through which the animal passes from the egg to the adult condition, we 
shall find in the former division instances of different species coming up to 
each one of all these stages, and its progress there arrested, and its then 
condition becoming permanent. This will be more fully illustrated in 
subsequent observations. The characters of the Batrachia urodela, as an 
order, consist, among others, in the permanent tail, the rudimentary ribs, 

the limbs four or two, the absence of a sternum, the simple lungs, the teeth 

in both jaws, and the absence of an external ear. They are distributed 
throughout the north temperate regions of both continents, especially 
Northern America, Asia, Europe, Northern Africa, Japan, and ‘the 

Sandwich Islands. Of all these regions North America is most favored in 
this respect, all the Tremadotera, with two exceptions, and the great 
majority of the Atredodera, being found here. Japan comes next in 
regard to variety of form, although not in number of species; in this 

respect, aS in many others, exhibiting a remarkable relation to temperate 
North America. 

To give some idea of the changes which are exhibited by the tailed 
batrachians, in their progress from the embryonic condition to the adult 
state, we will take a particular example in the case of a species of 
Ambystoma, A. punctata, a salamander quite common in the United 
States, and whose descriptive features will be referred to hereafter. Early 

in April, or towards the end of March, large masses of a gelatinous matter 
may be observed in ditches, pools of water, or mountain streamlets, which 

on closer inspection will be found to consist of a number of hollow spheres, 
about a quarter of an inch in diameter, embedded in or combined together 
by a perfectly transparent jelly. Within each sphere is a dark object, a 
spheroidal yolk, which in the course of some days becomes considerably 
elongated, and exhibits signs of animation. Omitting, as unsuited to our 
pages at present, any account of the embryonic development of the animal, 
we resume its history at the time when its struggles have freed it from the 
shell of the sphere in which it was inclosed. -At this time it is about 
half an inch in length, and consists simply of head, body, and tail, the 
latter with a well developed fin, extending from the head and anus to the 
extremity of the body. Respiration is performed by means of three gills 
projecting from each side of the neck, of very simple construction, 
however, and with but few branches. The absence of limbs is compensated 

by the existence of a club-shaped appendage on each side of the head, 
proceeding from the angle of the mouth, and representing the cirri observed 
in some adult salamanders. By means of these appendages, the young 
salamanders are enabled to anchor themselves securely to objects in the 

water. In the course of a few days a tubercle is seen to form on each 
side, just behind the head and under the gills, which elongates, and finally 

forks at the end, first into two, then three, and at last into four branches, 

thus exhibiting the anterior extremities. with the four fingers, which latter, 
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in the larva, are very long. Before the forelegs become completely 
formed, those behind sprout out in a similar manner, with first three, then 
four, and finally five toes. During this time the gills have increased in the 
number of branches, and finally exhibit a beautiful arborescent appearance, 

in which the circulation of the blood can be distinctly seen by means of a 
simple lens. At the time, then, that the individual has attained its perfect 
larval state, it has four legs, with four fingers on the anterior, and five on 

the posterior ; the jaws are wide, the mouth well provided with teeth; the 

superior maxillary bones, however, not developed, and the pterygoid bone 
with card teeth, asin Proteus, Menobranchus, and Siren. The animal 

presents a perfect fac-simile of the Mexican axolotl, which, although by 

many naturalists considered to be a permanent form, is, in all probability, 

only a larval state of some very large species of salamander. Our animal 
is now exceedingly voracious, devouring tadpoles, and weaker larve of its 
own species, with great avidity. Its entire food, in fact, has consisted 
throughout of animal matter in some form or other. ‘This state of things, 
in all probability, continues from one spring to the next, or for nearly a 

year: at the expiration of which time the gills will be seen to wither 
gradually away, the lateral holes in the neck to grow together, and all 

these traces of larval life finally to disappear. The superior maxillary 
becomes developed and ossified, the temporary teeth in the roof of the 
mouth vanish, the lungs acquire a great development, yellow spots break 

out of the dark ground of the body, and finally the animal leaves the water, 
never to return to it again except for a short period in the spring of the 
year, when it is engaged in the function of reproduction. Such is a brief 

outline of these changes, which vary in different genera and species. 
Proceeding now to the more particular consideration of the Batrachiu 

urodela, we commence, first, with the sub-order Tvrematodera. Here we 

find that the apertures in the side of the neck remain open throughout life, 

and in several genera even the gills are persistent. The first genus that 

would come properly here is that of Siredon, or the Axolotl, whose distin- 

guishing characteristic is to be found in the opercular flap being detached 
from the subjacent integuments, and continuous across the throat. The 

gills and gill-openings are very highly developed, the tail strongly com- 
pressed, and provided with a well developed fin. Toes, four in front, five 

behind, all muck elongated. ‘Two species have been described, the one S. 

mexicanus, from the lakes in the vicinity of the city of Mexico, the other 

S. maculaius, from the New Mexican Rio Grande. For reasons above 

mentioned, we prefer to consider them as larvee, and proceed to the 

consideration of the genus Proteus. The single species of this genus, 

P. anguinus, has long been an object of great interest to naturalists, on 
account of its individual features, as well as the circumstances under 
which it is found. It is an inhabitant of the subterranean waters of 

Sittich in Lower Carniola, and of the great cave of Adelsburg on the main 

road from Trieste to Vienna. Occasionally it has been caught in the 

external outlets of these waters, but, like the blind fish of the Mammoth 

Cave of Kentucky, its usual residence is at a distance of some miles from 
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the entrances of the caves. Its color is a pale reddish white, aud, like the 

fish above mentioned, it is blind, although rudiments of eyes are discover- 
able under the integuments by dissection; differing in this respect from 

the Amblyopsis speleus, or the blind fish, which has not even rudiments of 
eyes. The body is elongated and slender, the head depressed, but the 
muzzle rather broad; the anterior feet are provided with three toes, the 

posterior with two. The gills are well developed, but, unlike the Azolotl, 
the opercular flap is not free, but united to the subjacent integument, so 

that there are simply the two lateral cervical slits or fissures. It in fact 

presents a magnified and quite striking likeness to the larva of the 
American Spelerpes longicauda, with the exception of the adnate oper- 
cular flap. The fish-like character is also exhibited in the biconcave 
vertebra, which, however, may be produced by the drying up in the 
prepared skeleton of the gelatinous bulb which constitutes the convex 
articulation of the higher larve. It is highly probable that Proteus is 
ovo-viviparous, although the fact has not been distinctly ascertained. 
Closely related to the Proteus is the genus INecturus, peculiar to North 
America. The form of this genus is stouter than that of the last, and 
there are four toes to each foot. Of the three species known, the first, NV. 
lateralis (pl. 88, fig. 2), 1s an inhabitant of the Mississippi, and the great 
lakes, Superior, Huron, Michigan, Erie, and Ontario; the second, N.. 

maculatus, lives in Lakes George and Champlain; while the third, JN. 
punctatus, and differing from the others by its uniform markings, is an 
inhabitant of the Santee River, South Carolina. In common with the 

Menopoma, they are termed “alligator,” in the central portion of the 
United States; ‘salamander’ or “ water-puppy”’ in some other districts. 

The genus Siren is also an inhabitant of the United States, being 

confined, however, to its southern portion. Here, with the external gills 
of less development than in the preceding genera, the hind legs are 
entirely wanting, the two anterior being provided with four toes each. 
The lungs in this genus play a more important part than in the last; the 
animal, when in full activity, being obliged to communicate occasionally 
with the air. One species, S. dacertina (pl. 88, fig. 1), attains to a 

considerable size, and although having the reputation of being venomous, is 
perfectly free from any power of offence. It is probable that the fossil 
genus Orthophya, from Cxningen, belongs to this family. 

The family of living Menopomide, like that of the Proteide, is, with a 

single exception, confined to North America. The branchize, which are 

found to exist permanently in the preceding family, here disappear after a 
certain length of time, leaving a simple perforation on each side of the 
neck. This, however, is closed up in the genus Megalobatrachus, from 
Japan. The genus Amphiuma is known by the anguilliform body, rudi- 
mentary feet, and pointed head with two parallel series of teeth in the 
upper jaw. Of the two species known, one having two-toed feet is found 
cenerally in the Southern States; the other, with three toes, occurs in the 
southern part of the Mississippi valley. Menopoma has a stout, flattened 
body, broad and much depressed head, eyes very minute, skin corrugated 

456 



REPTILIA. 253 

into numerous folds, four toes on the anterior, and five on the posterior 

feet. The tail is much compressed, and the soles of the feet margined 
with a fold of skin enabling the animal to move with facility in the water. 
It is known generally as the “alligator,” although, of course, improperly ; 
and spends most of its time in the water, very rarely coming upon land, 
except possibly at night. These animals are exceedingly voracious, feeding 
on insects, fish, and, in some known instances, small mammalia. They 

bite at a baited hook, in the spring and autumn, with as much greediness 
as fishes, and are frequently caught in this way, to the great disappointment 
of the western angler, who, in most cases, is so much afraid of his prize as 

to cut the line rather than risk the danger of contact with so repulsive an 
object. No danger exists, however, as the animal, with his short teeth, is 

unable to produce any injury, even if willing to do so. It sometimes 
attains a large size, as upwards of two feet, although the average is, 
perhaps, twelve or fifteen inches. Little is known of its larval history, 
except that it loses its external gills when only a few inches long. The 
known species are M. alleghaniensis, from the waters of the Mississippi, 

and M. fusca, from those of South Carolina and Georgia. The next, and 

last, living genus of this family is Megalobatrachus, the most gigantic of all 
living Batrachia urodela. It resembles Menopoma closely in appearance, 
the principal difference being found in the entire obliteration of the lateral 
cervical foramen. The single species, M. sieboldtii, inhabits certain ele- 
vated lakes in Japan, where it grows to a great size. One specimen, now 

or recently living in the Museum at Leyden, exceeds three feet in length, 
weighing upwards of eighteen pounds. 

The passage from the Menopoma to Megalobatrachus is to be found in 

a gigantic fossil genus, Andrias, from the fossiliferous marls of Giningen. 
Scheuchzer, who published the first description of the single species, A. 
scheuchzeri, called it Homo diluvii testis ; being impressed with the idea 
that the skeleton obtained was human, and, as he thought, entombed by the 

Noachian deluge. In size it is about equal to that of the Japanese giant, 
from which it differs in having the peculiar structure of the petrous and 
pterygoid bones, as well as the great breadth of the head observed in 
Menopoma. The anterior toes are longer in proportion than in the allied 
genera. 

The sub-order of Atretodera, to which we are led by the genus Megalo- 
batrachus. are without branchial apertures or gills when in the adult state. 

Although there is a great variety of form in this sub-order, yet it is difficult 
to constitute more than one family, that of the Salamandrine. Of the 
three principal regions of the salamanders, Europe, Japan, and North 
America, each is characterized by some peculiarity of structure. Thus 
while most of the European forms have parotid glands, like those of the 
toad, and one at least of the Japanese is provided with temporary claws, 
the American alone have teeth on the sphenoid bone: neither is there any 
vestige of the parotid gland, above referred to, in the latter. 

The salamanders were formerly divided into two great genera, Sala- 
mandra and Triton; the former with rounded tail and terrestrial habits, 
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the latter with compressed tail and aquatic. The necessity of further 
sub-division has, however, become fully apparent, and the old distinction 
into land and water salamanders no longer tenable as parallel to any 
anatomical features. Thus, of the highly natural genus Votophthalmus, one 
species is the most aquatic of all American forms, and the other the most 
terrestrial; yet the two are so much alike in shape as to render it a matter 
of some difficulty to distinguish them. Without attempting any systematic 
arrangement of the genera of salamanders we shall take them up in 
geographical order, beginning with those of North America. 

The genus Ambystoma embraces the greatest number of species and 
those of largest size. Its characteristics are, the entire absence of teeth on 

the sphenoid bone, the nearly transverse undulating line of vomerine teeth, 
in a measure forming the chord of the are constituted by the outline of 
the upper jaw. The tongue is broad and fleshy, and entirely adherent 
except at the very edge. The species are mostly stout and clumsy, some 
of them, as A. punctata, A. opaca, and A. jeffersoniana, terrestrial in their 

habits, with rounded tail and cylindrical toes ; others again sub-aquatic, 
with a much compressed tail, and short, broad, flattened toes. The genus 

is found throughout the United States, and across to the Pacific ocean, 

peculiar species occurring in California, Oregon, and New Mexico. . The 

terrestrial species exude a copious, milky, viscid excretion, from all parts 
of the body. The development of the larva of the best known species has 
already been referred to. The lungs have a higher degree of organization 
than in the other genera, being subdivided into cells of moderate size. 

The next genus is Votophthalmus, known by the ocellated spot on the 
back in all but one species, the small rudimentary tongue, the absence of 
teeth on the sphenoid bone, the arrangement of the vomerine teeth in an 

acute V, as in the true Tritons, the densely granulose skin, the three 

foramina in the side of the neck, &c. The best known species are, JN. 

viridescens (Triton dorsalis) and N. miniatus (Triton symmetrica). The 

former species is exceedingly abundant throughout the United States, and 
is entirely aquatic. It has even been kept for more than a year im a glass 

jar filled with water, coming up to the surface from time to time to take in 
a mouthful of air. In the spring of the year a broad fin becomes developed 
along the back and tail of the male, and the feet enlarge with the addition 
of a black cartilaginous mass on the toes and inside of the thighs, for the 
purpose of enabling it to hold on to the female. This is done by clasping 
her round the throat with the hind legs, and retaining the hold for some 
hours, or longer, jerking her round in the water most unmercifully during 
the whole time. A quantity of seminal matter is finally discharged, which, 

becoming diffused in the water, fecundates the ova while still in the lower 

part of the oviduct. The eggs are laid singly, of an ellipsoidal shape, and 
invested by a very glutinous coat, by which it is attached to the middle of 
an immersed leaf, which is then doubled over it by the exertions of the 

female. The eggs, after remaining for some time in this way, finally give 
birth to small larve, the general character of whose metamorphoses is 

much the same with that of the species already described. The male 
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subsequently loses the crest and cartilaginous excrescences of the feet. 
While it is probable that similar habits are possessed by the second species 
mentioned, the fact has not yet been observed, and the species only seen 
in rather dry situations and occasionally exposed to the air during damp 
weather. This is very rarely the case in other species, which are gene- 
rally seen only in turning up some log or stone. 

The next genus, Plethodon, with the fleshy adherent tongue cf Amby- 
stoma, has two dense patches of card-like teeth on the sphenoid bone. The 

body is long, slender, and cylindrical, the toes of considerable size. The 

skin exudes a highly glutinous secretion, and the animal is eminently 
terrestrial. The eggs are deposited in packages, or aggregations, in moist 
situations, under stones and logs, not, however, in the water; and the 

larve lose their branchiw at a very early age. The type of the genus is 
P. glutinosus, and species are found all across the North American 
continent. 

The genus Desmognathus is highly conspicuous in the possession of 
strong ligaments, passing from each end of the transverse crest of the first 
cervical vertebra and inserted into the lower jaw, preventing any other 

than a slight opening of the mouth. ‘The occipital condyles, instead of 
being inclined at an angle with each other and presenting an elongated 
concavity, are here short cylinders, whose axes are parallel to each other 
and to that of the body, with the articulating face nearly spherically 
convex. The species are pretty generally distributed, and inhabit the 
edges of streams or the waters of marshes, under stones and_ logs, 

exhibiting great activity of movement when observed. The eggs are 
wrapped about the body of the parent, who remains in a cavity of some 
moist situation until they are hatched, just before which they are probably 
taken to the water, as in Alytes obstetricans. The young lose their 
branchiz at a very early age. It may be mentioned of this genus, in 
conclusion, that the tongue is attached anteriorly, and free posteriorly, and 
that there are two narrow plates of weak teeth on the sphenoid bone. 

The genus Hemiductylium, with much the same structure of teeth and 
tongue as the last, has a yvranular, rather dry skin, and but four toes to the 

hind feet. The tail also presents a curious feature, in being thicker in the 
middle than at either the base or the end. 

Cidipus, represented by but a single species from Mexico, has the 
tongue circular, capable of protrusion from the mouth, two contiguous 

dense patches of card teeth on the sphenoid, and the extremities of the toes 
dilated into small disks, as in the Hyle or tree frogs. 

Pseudotriton has a structure of tongue and sphenoidal teeth much as in 
the last, with a thick body, short tail, and simple toes. The species are 
found in wet situations, under logs or stones resting in the water, or among 

the loose stones and earth, along the edges, or at the heads of springs. 
The young retain the branchie for a long time, and pass a year at least in 

the larval state. The principal species are P. rubrum, P. salmoneum, and 

P. montanum. 
The genus Spelerpes, with much of the general features of the last, has a 
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very slender body, with a long tail, which is sometimes much longer than 

the body. The species are very active in their movements, and ‘inhabit 
the edges of streams under flat stones. They are distributed throughout 

North America, although none as yet are known from the regions west of 
the Rocky Mountains, where, however, it is represented by an allied genus, 

Batrachoseps, with but four toes on the hind feet. 
It is among the European salamanders that the genera Salamandra and 

Triton are still retained. ‘There are others, however, in considerable 

number. To the former genus belongs S. maculata (pl. 89, fig. 1), the 
famed salamander of antiquity, respecting which many fables as to a 
highly venomous bite and a power of resisting the action of fire were 
long current. The animal is ovo-viviparous, the eggs being retained in 
the oviduct of the female until ready for hatching, upon which they are 
conveyed to the water, and the branchiated young there deposited. The 
changes experienced by the young, as well as the general appearance and 
habits of the adult, present a not uninteresting similitude to what is 

observed in the case of Ambystoma punctata already referred to. A 

remarkable fact, which has been observed in a second species, S. atra, will 

recall a similar provision in the case of the ostrich. The female retains 
the eggs in the oviduct until they are hatched; the number of young 
produced amounts, however, to but two, which are born without branchie, — 

and consequently without a necessity of being deposited in water. The 
actual number of eggs laid amounts, however, to about twenty, and the 
eighteen are destined merely to serve as food for the young larve after 
birth. It has already been observed that the restricted genus Salamandra 
differs from the American genera in the possession of parotid glands. ‘The 
vomerine teeth form an angular row, the body is thick and clumsy, and the 
toes are four in front and five behind. A genus, Salamandrina, differs 

from other European genera in the possession of but four toes on the hind 
feet. The genus Triton, differing essentially from the American genus 
Notophthalmus, yet bears a striking external resemblance to it; and the 
habits, as detailed by Rusconi and others, are also very similar. It was 
upon species of Triton that the cruel experiments of Bonnet, Dumeril, and 

others, were performed as to the reproduction of lost parts. Toes were 
cut off, and indeed entire limbs and the tail were removed many times in 
succession, and an individual lived for many months which had had the lungs 
extirpated and the entire face cut away, leaving nothing but the cranium. 
Conspicuous species are to be found in 7’ teniatum (pl. 89, fig. 2) and T. 
cristatum (pl. 81, fig. 32). The remaining genera, the names alone of 
which we can mention, are, Geotriton, Euproctus, Bradybates, Pleurodeles, 
Glossoliga, and Megapterna. 

The Japanese species belong chiefly to the genus Onychodactylus, 
known especially for the claws developed during the breeding season ; 
Cynops, with a supra-orbitar foramen, and a skull almost precisely like 
that of Notophthalmus, but with parotid glands; and Hynobius. The 
species are but five in number. 

The last form to be mentioned is the genus Anaides from the Island ef 
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Maui, one of the Sandwich Islands. This genus, thus far represented by a 
single species, Anetdes lugubris, has much the form and size of Plethodon 

glutinosus, but the tail is not so long. Head broader than body, tapering 
anteriorly. Mouth opening from behind the eyes, outline undulating as in 
the alligator, and the teeth of the jaws very large, compressed, and sharp, 
the lower the larger, and all apparently unattached to the bone, but united 
to the gum, and admitting of a depression backward. The sphenoidal 
teeth are in a single close-set patch. The tongue is large, cordiform, and 
attached along the median line. Its place is, perhaps, between Plethodon 

and Desmognathus, the peculiar ligament of the latter even appearing 
present. 

The great interest felt by the naturalist in the order Batrachia urodela, 
has caused us to dwell more at length upon these animals than we shall 
upon those which succeed it in the series. The next in regular order is 
that of Batrachia anoura. As already remarked, its most conspicuous 
external character is the absence of a tail in the adult, and the presence of 
four legs, the posterior the longest. The skull is very short and broad. 
The lower jaw is generally without teeth, which also are never found in 
the sphenoid, but occur almost always in the divided vomer. The ver- 
tebral column consists of but few bones, rarely more than eight. The 

articulations are transversely convex behind, and vertically concave before ; 
the spinous processes are mostly wanting; the transverse processes are 
well developed, and only occasionally are there rudiments of cartilaginous 
ribs attached. The sternum is present, sometimes cartilaginous in part, 
and terminates behind by a broad xiphoid cartilage. The posterior ver- 
tebrze are replaced by a long bone situated in the middle between the two 
parallel ilia, whose posterior portion, embracing the ischium and pubes, are 
combined into a vertical plate with a glenoid cavity on each side, and so 
close together as almost to constitute a perforation in the compressed 
bone: these sockets receive the heads of the tibiz. 

The structure of the tongue affords a convenient opportunity of dividing 

the anourous batrachians into two sub-orders, Phaneroglossa with a 
distinct tongue, and Phrynaglossa without a tongue; the latter embracing 

a very small number of species. Considering, first, the Phaneroglossa, we 
find it divisible into three families: the Ranide, with teeth in the upper 

jaw, and the ends of the toes simple ; the Hylade, with teeth in the upper 

jaw, and the ends of the toes dilated into sucker-like disks ; and Bufonide, 

with no teeth around the upper jaw. 

The generic characters of the first family are derived from the varying 
shape of the tongue, from the greater or less extent and occasional absence 

of the external tympanum, and the number and arrangement of the vomerine 
teeth. Species of this family, as of the two others, are found in all quarters 
of the globe, not confined, like the wrode/a, to the more temperate regions. 
The true Ranide@ are, more or less, inhabitants of water or its vicinity, 

feeding on aquatic insects, and other animals, which they devour with 
great voracity. The flesh is much esteemed, especially that of the hind 
legs, and the animals are caught for the table in nets or by hooks. The 
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simplest and most efficacious way is to tie three large hooks back to back, 
and affix a piece of red flannel, at which, especially in bright, sunshiny 
weather, the frog will often spring with great avidity, and thus hook itself. 
Of the 16 genera into which this family is divided, but three are natives of 
North America, one of them being peculiar to it. The first genus, Rana, 

or true frog, has the large fleshy tongue divided more or less posteriorly 
into two cornua or branches, capable of considerable motion, and used in 
capturing the food of the animal, by which character it is distinguished 
from all the other genera’ Species of this genus are quite numerous in 
North America, one of them, Rana pipiens, known as the bull-frog, 

attaining to an enormous size, and celebrated for the loud bellowing audible 
at a great distance. Individuals have been seen that measured 22 inches 
between the ends of the extended extremities, and even this size has been 

exceeded. The next largest species is the A. fontinalis, distinguished 

from the first by the presence of a fold of skin running along the side of 
the animal. The other species are not very conspicuous excepting the 
Rana sylvatica, or wood frog, an animal often found in damp woods 

among the leaves, and exciting attention by its yellowish color, and black 
stripe on the sides of the head passing through the eyes, as also by the 
extreme agility of its movements. The A. temporaria of Europe (pl. 81, 
jig. 34) 1s exceedingly like it, the principal difference lying in a smaller 
tympanum. Another European species, R. esculenta, is shown in pl. 90, 
fig. 5. This, like all the true frogs, or Rane, has a membrane between 

“the hind toes to assist in aquatic propulsion. The number of eggs laid by 
the frogs is very considerable, in some cases amounting to several thou- 
sands. They are generally deposited around some aquatic plant enveloped 
in a gelatinous mass. When the ova are ready for exclusion, the male 

mounts upon the back of the female, and as the eggs are discharged ejects 
a small quantity of seminal fluid into the water where the operation takes 
place—this sometimes occupying days and even weeks, during the whole 
of which time the pair thus remain attached. The egg after passing 
through the embryonic changes appears as a larva, all head and tail, with 
simple entire gills which soon disappear, to be followed by others of more 

- complicated structure, situated within the cavity of the body as in fishes. 
After a certain length of time the hind legs begin to appear, and still later 
the forelegs are found to exist, fully formed beneath the skin, ultimately to 
burst forth. The tail then disappears by absorption, this taking place very 
rapidly. A remarkable interna] transformation takes place during these 
external changes, from the herbivorous tadpole to the carnivorous frog. 
The reproductive history of nearly all the Batrachia anoura is very similar 
to that just described, with special modifications, to be referred to under 

the proper head. ) 
The genus Scaphiopus, with much of the appearance of a toad, is yet 

distinguished by the teeth in the upper jaw. There is a cartilaginous pro- 
cess on the hind foot, serving the purpose of a shovel in excavating the 

holes in which the animal dwells. The toes are palmated, and the tongue 

nearly entire. Cystignathus is well distinguished by the entire absence of 
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a web between the toes of the hinder feet. The European genus A/yles is 
remarkable for the peculiar habit exhibited by the single species with 
regard to its eggs. When these have been deposited by the female, the 
male takes possession of them, and wrapping them round his body repairs 
to some moist spot, where he remains patiently until they are nearly ready 
to become disclosed, upon which he carries them to the water, this being 
the proper element of the tadpoles. This habit will recall to the mind of 
our reader what has been said of Desmogna*hus. Pelobates fuscus is 

represented in pl. 81, fig. 38ab; Bombinator igneus, in fig. 37ab; both 

European. 
The family of Hylade, known by the dilated toes, is almost entirely 

arboreal in its habits. While the Ranide dwell in the marshes and wet 
places of the earth’s surface, and the Bufonide live on the drier land, the 
Hylade@ are mostly to be sought for among the thick foliage of trees, where 
they make the woods resound with their piping melody. They are espe- 
cially abundant in the dense forests of tropical regions, where they occur 
of various shades of color, among which the green of the leaf and the grey 
of the bark predominate. In the spring of the year they betake themselves 
to the water for the purpose of reproduction ; and the tadpole undergoes 

the same changes which we have described in the case of the true frogs. 
The genera of Hylade, found in North America, are but two. Hyla is 

known by the semi-palmated toes with very decided disks, by means of 
which it can adhere with great tenacity to any surface, even that of glass. 
The slightly emarginated tongue is round or oval. Here belong the well 
known tree frogs, the two best known species of which are HZ. versicolor, 
so similar to the European H. viridis (pl. 90, fig. 6, female, pl. 81, fig. 35, 
male), and H. lateralis. The species H. pickeringit, possibly constituting 

a separate genus, lays its eggs singly on submerged grass, and they develope 
in the very short space of three days. The remaining genus, Acris, has a 
cordiform tongue, and the dilatations of the toes are less conspicuous. The 
species of this genus are not arboreal, being found principally among the 
high grass of marshes and streams. It is among the Bufonide that we are 

to look for the highest development of the anourous batrachian structure. 
Most species are far from presenting that variety of colors, that freshness 
of appearance, and agility of movement, which make the frogs so con- 
spicuous. They are not confined to the vicinity of water, but inhabit 

districts in which but little moisture exists, and remaining concealed 

during the day, emerge at night to gather up such insect food as they may 
chance to come across. Species of the typical genus of this family, Bufo, 
or the toad, although repulsive in their appearance, are yet perfectly 

harmless in themselves, and may be of great benefit to the horticulturist, 
in devouring large numbers of insects injurious to vegetation. A milky 
juice exudes from the skin of most species, secreted by special glands: this, 
in some species, is quite acrid, while in others it is entirely free from any 

such property. A striking difference is observed between the frogs and 
true toads, in the manner in which the ova are laid in the water. In the 

former they appear as amorphous, generally globular masses, enveloped in 
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a jelly; in the latter as two long, perfectly cylindrical cords of trans- 
parent jelly, with the eggs inclosed at regular intervals. The development 
of the egg takes place much as in the case of the frog, already referred to; 
the tadpole, however, never attains to a great size, and the transformations 

are completed in much less time. A difference in the amount of metamor- 
phosis is also observed. | 

While the embryonic fin of the hind foot is permanent in the water-frog, 
and disappears but partially in the tree-frog, in the toad it vanishes 
entirely, leaving the hind feet cleft to the base. Of the true genus Bufo, 
with simple toes and a distinct tympanum, there are several species known 

in the United States, but one, however, B. americanus, occurring in the 

northern portions. A common European species, B. viridis, is seen in pl. 

90, fig. 1. Pl. 81, fig. 36, represents a variety of this, known as B, 

calamita, with a yellow dorsal stripe. The genus Hngystoma is also an 
inhabitant of the southern parts of the United States. It is distinguished 
from Bufo by the absence of a tympanum, and the rather long and slender 
toes. Pl. 90, fig. 2, represents a species, EH. ovale, from South America. 

As already observed, the most conspicuous character of the sub-order 
Phrynaglossa is to be found in the entire absence of a tongue: this organ 
existing, in greater or less development, in all the other anoura. A second 
character, no less important, is to be found in the fact that the Eustachian 

tube is single, and situated on the posterior median portion of the palate. 
In the others, there are two, one on each side, sometimes at a considerable 

distance from each other. There are but two genera included in this sub- 
order. 

The genus Dactelythra is provided with teeth in the upper mandible, but 
not on the vomer. The Eustachian orifice is of considerable size at the 
posterior part of the palate. The toes are simple, four anterior and five 
posterior, the three first of those on the hind foot encased by their terminal 
extremity in a horny, thimble-like process. The single species, D. capensis 

( pl. 90, fig. 3), is a native of South Africa. 

With the same ordinal characteristics as the last the genus Pipa is 

distinguished by the entire absence of teeth, the small Eustachian orifice 
situated nearly in the centre of the palate, and the four anterior toes, each 
subdivided into four small branches at the terminal extremity. The hind 

feet are entirely palmated. The most singular feature in the history of the 
single species P. americana (pl. 90. fig. 4) is to be found in the manner in 
which the eggs are developed. The eggs, as laid by the female, are placed 
upon her back by the male, who fertilizes them there with his seminal fluid. 
The eggs, adhering with great tenacity to the back of the female Pipa, 
produce a peculiar irritation, which results in the evolution of a mem- 
branous or cellular matter, which, ¢’ owing round the eggs, envelopes them 
completely. Here they undergo «. their changes from the embryo to the 
larva or tadpole, and thence to the perfect frog; emerging, after the lapse 
of about eighty days, in a fully formed and tailless state, although exceed- 

ingly minute. The Pipa is an inhabitant of various parts of South 
America, especially of Guiana and Brazil. 
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The third and last order of the naked Reptilia or Batrachia is to be 
found in the Peromeles, embracing but one family, the Ceciliad@. Until 

within a comparatively recent period the species of this family were 
included among the Ophidia, on account of their serpentiform body. This, 
however, while cylindrical, and entirely destitute of limbs, yet has the 
scales so minute as to be almost entirely concealed in the folds of the skin. 

The anus is situated at the extremity of the body, and presents a rounded, 
plicated orifice, instead of a transverse slit. The most striking batrachian 
characters, however, are to be found in the double occipital condyle, and 

the existence of branchiez in the young. The principal difference between 
the Ceeciliade and the other batrachians is to be found in the entire 

absence of limbs and the presence of true ribs. 

Of the eight known species, distributed in four genera, five are natives 
of America, two of Asia, and one of Africa. The most conspicuous 

characters of the genera are to be found in the position of the pits or false 
nostrils, which in Cecilia are below the true nostrils, in Siphonops one at 

least before each eye, in Epicrium below the eyes on the lips, and in 
Rhinatrema are entirely wanting. The third of these genera is peculiar 
to Asia, the others are all represented by South American species. One 
species of Siphonops, S. mexicanus, is a native of Mexico. 

Having thus finished the consideration of the living batrachian fauna, it 

becomes necessary to devote a small space to that of the fossil species. 
We have already referred to the genus Orthophya, as being probably one 
of the Proteide, and to Andrias, as occupying a station intermediate 

between the living Menopoma and Megalobatrachus. Three species of 

true Salamandrine are described as occurring in Central Europe, and 
referred to the ambiguous genus Triton. Among the oldest indications of 
air-breathing vertebrates are to be found certain tracks or foot-marks, 
from the coal measures of Westmoreland county, Pennsylvania. These 
decidedly salamandrine vestiges indicate an animal far exceeding in size 
any of its allies of the present day. Somewhat similar foot-prints have 
been found in various quarries of Central Europe, and ascribed to a hypo- 
thetical Cheirotherium. It is supposed, by some geologists, that they were 
made by a Labyrinthodont. Traces, also, of probably batrachian foot- 

marks are to be found in the new red sandstone of Connecticut and Massa- 
chusetts. A few of the anourous batrachia have been found fossil in 
France and Germany, some of them referred to the modern genus Rana. 

Sus-cuass 2. ReEpriniA SQUAMATA. 

We have already referred to the principal features of this sub-class in 
treating of Reptilia in general. It only remains for us briefly to state in 
what it differs from the Reptilia nuda, and then proceed to an illustration 

of the various orders and their subdivisions. This difference consists 
mainly in the dry horny or bony covering, as distinguished from the moist, 
naked skin of the Batrachia. Instead of a condyle on each side of the 
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occipital foramen, there is a single one placed below, formed either by the 
basi-occipital, or by this together with part of the ex-occipitals, as in the 
Chelonia. The ribs are always present, sometimes in great development 
and number. The vertebre exhibit a great diversity in the shape of their 
articulating faces, and are generally quite complicated in structure. The 
entire system exhibits a higher state of development, ossification is more 
complete, the apparatus of sense more perfect, this being well exhibited in 
the tympanic apparatus. Respiration is carried on by means of lungs. 
The eggs are generally protected by a caleareous or toughly membranous 
opaque covering ; and the development of the embryo is complicated by 
the presence of an allantois, and the amniotic sac with its peculiar liquid, 

the liquor amnii. 2 , 

Orper 2. OPpHIDIA. 

The Ophidia, or Serpents, are especially characterized among Reptilia by 
the limbs being either entirely absent, as in the majority of the species, or 
else being so rudimentary as to be discoverable only on dissection or very 
close examination. The bones of the face, excepting in a few species, 
possess a great deal of mobility. The lower jaw, instead of a direct articu- 
lation with the upper, is brought into connexion with it through the 
medium of two bones, movable on each other. The extremities of the 

lower jaw, also, instead of being anchylosed, are united by an extensile 
ligament. The mouth is variously provided with teeth, these in some 

species serving as a tube for the injection of a peculiar poison secreted by 
special glands. There are no movable eyelids, nor is there any external 
ear. The vertebre are very numerous, always exceeding 100, the pos- 
terior articulation spherically convex, the anterior spherically concave. 
Ribs, very numerous, free. The skin is covered with scales of various 
shapes and proportion, an epithelium from which is shed once or several 
times in a year, usually in one entire piece. The tongue is soft, fleshy, 
bifurcated, and capable of considerable protrusion, and working in a sheath. 
It is never venomous, as is commonly supposed. The male organs of 

generation are usually concealed within the cloaca; they are bifurcated 
and armed with recurved spines. The protrusion of this bifurcated and 
thickened penis, under certain circumstances, has no doubt given rise to 

the vulgar idea of the possession of distinct feet by the common snakes of 
the United States. The transverse slit of the cloacal orifice marks the line 
of distinction between the body and tail. One lung of the two is more 
generally abortive or rudimentary. 

Although destitute of limbs, the usual organs of motion, yet some 

serpents are capable of a very rapid progression. This progression may 
take place in various ways: thus the body may be straightened out 
entirely in contact with the ground, and a slow motion produced by the 
action of the scales and ribs, somewhat similar to that of the earthworm 
with its seta. Again, the body may be thrown into several undulations in 
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a vertical plane, the posterior of which being used as a fulcrum, or point 
dappui, the straightening of the anterior must result in the advance of the 
head, which in turn is fixed while the rest of the body is again flexed. 
The same condition may also prevail where the undulations are horizontal, 
and the snake constantly in contact with the ground. The most rapid 
movements, in all probability, are those occurring when the whole body is 
gathered up into one vertical loop like a bent spring, the head and tail 
more or less approximated : the sudden straightening of this loop or spring, 
with the tail as the point dappui, might enable the animal to spring 
forward, at one operation, to a distance greater than the length of its body. 

The great flexibility of their bodies enables serpents to obtain access to the 
most varied situations, by climbing or otherwise. Many species can climb 
trees in search of their prey, while others live habitually in such situations. 
Others are as constant inhabitants of the water. 

The phenomena of reproduction are different in different species. It 
may, perhaps, be considered as a general rule, that most of the venomous 
serpents are ovo-viviparous. This, however, with some appears in a 
measure to depend upon the latitude and mean temperature. Some harm- 
less species, again, are ovo-viviparous, as most of the North American 

Tropidonoti. Providence has taken the usual precautions against the 
increase of dangerous animals by assigning a small number of young to the 
venomous species. Thus the rattlesnake (Crotalus durissus) rarely pro- 
duces over nine or ten at a birth, while in one instance, 81 living garter- 

snakes (Tropidonotus sirtalis), of over nine inches in Jength, have been 

taken from a single individual. 
But few species of Ophidia have been found in a fossil state. None 

- from North America have been described; some of their remains have 

been procured in the bone caves of Pennsylvania. All that are known 
~ belong to the tertiary epoch. Remains of a species, 20 feet in length, have 
been found in the London clay at Sheppey. Doubtful indications of fossil 
Crotali exist in the vicinity of Brussels. 
A scientific exposition of the Ophidia, according to their natural affini- 

ties, is a matter of considerable difficulty, as the recent discovery of 
numerous new species, and the obscurity which hangs over many of the 
old, have completely unsettled the older views on this subject. In no 
other department of Zoology have the views of systematists been more at 
variance with each other than in that of Ophiology ; the important labors 

of Oppel, Fitzinger, Bonaparte, Schlegel, Gray, and others, only serving to 
render this truth more conspicuous. We shall, with J. E. Gray, divide the 

order into five families: Crotalide, Viperide, Hydride, Boide, and Colu- 

bride ; the two first arranged under a sub-order Viperina, the remaining 

three under Colubrina. 

Sub-order 1. Viperina. 

This sub-order includes most of the species which, on account of their 
venomous properties, have been the terror of mankind. They are dis- 
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tributed over most of the world, being much more abundant, however, in 

tropical and sub-tropical latitudes. The first and most characteristic 
feature is the scarcity of small teeth in the jaws. The upper jaw presents 
few if any teeth on its exterior, contrasting strikingly in this respect with 

_ harmless colubrine snakes, in which the teeth, though small, are in very 

great numbers. This absence of prehensile instruments is more than 
compensated by the formidable poison fangs. These are situated in the 
diminutive superior maxillary bone, which is so articulated to the external 
pterygoid bone that when the latter is pulled back by the muscle of the 
jaw the maxillary is drawn back also, and its attached fangs are imbedded 

in the soft mucous gum, with the point directed backwards. On the other 
hand, a drawing forward of the pterygoid pushes up the maxillary, and the 
fangs then stand more or less perpendicular to the roof of the mouth. The 
fang itself consists of a tube, very sharp at the point, and formed by the 
bending over of the sides of the growing tooth, leaving a seam in front, 
which ultimately becomes wholly or partly obliterated. A tin tube, bent 
up, but not soldered, and cut off obliquely below, so as to form a cutting 

point, affords a good illustration of the character of the fang; or else we 

may imagine a solid conical tooth, flattened out and bent so as to form a 
hollow tube. The glands which secrete the poison are situated one on 
each side of the posterior part of the head, and consist of lobules which 
discharge the venom into the common duct continuous with the hollow of 
the fang. These glands are surrounded by a strong aponeurotic bag in 
connexion with muscles which are capable thereby of exerting a powerful 
compression, and of forcing out the venom with great violence into a 
wound. 

Antidotes to the bite of venomous serpents have been anxiously sought 
for in all countries where such species exist. No directions applicable to 

all possible cases can be given, but the following indications, chiefly by Dr. 
Leuz, as the result of his long continued observations on the European 
viper, are worthy of all attention, as applicable in general to the rattle- 
snakes and copperheads of our own country. | 

No time is to be lost in obtaining assistance after being bitten by a 
serpent ; if a pair of sharp scissors or a knife be at hand, open up the 
wound immediately and allow it to bleed freely, after which it is to be well 
washed ; if the wound be a simple scratch, washing alone will, perhaps, 
suffice. If the bite is not to be managed in this way, endeavor to apply, as 
soon as possible, a powerful pressure to the wound, by laying a small 
pebble or other minute object directly on (not merely near) it, tying round 
a handkerchief, or using the finger, to keep up a direct pressure on the 
spot, and continuing this application until the place affected can be conve- 

niently cut out, or cupping-glasses applied. As long as the direct pressure 
lasts there will be no absorption of the poison, and if no other application 
be possible the thumb may be kept upon the wound until help can be 
obtained. The puncture of the wound may sometimes be reached by the 
mouth of the patient or a companion, in which case prompt suction of the 

spot may render further remedies unnecessary. This may be done by the 
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operator with impunity if the mouth be sound, as the virulence of the 
poison is only manifested when introduced into the circulation ; repeated 

experiment has shown that a moderate amount may be taken into the 

stomach without danger. <A well fitted syringe, with rather a long nozzle, 

is often used to great advantage in sucking out the poison, the same 
purpose also being answered by cupping instruments. If none of these 
methods can be employed, and the venom has become absorbed, then 
attention must be turned towards the proper internal remedies, those 

merely external being of no further avail. The wound is to be carefully 
bathed with chlorinated water, or with water to which has been added 
some chloride of lime, and the patient put to bed. Of the internal appli- 
ances now to be made we have our choice of two kinds: the first consists in 
employing some sudorific, by which a copious perspiration may be brought 
about; this, though not always successful, is yet almost always advisable. 

The second remedy is chlorine, which is to be used instead of the sudorific ; 
this may be in the form of chlorinated water, or of the chloride of lime 

dissolved in water. 
It is almost needless to add that many of the applications to a serpent 

bite, such as a chicken stripped of its feathers, &c., depend almost entirely 

for their efficacy upon the controlling influence of a powerful faith, and the 
same may likewise be said of many of the vegetable remedies. The 
mucilaginous juices of plants in general appear to exert a controlling influ- 
ence upon the result, although some species, as Impatiens pallida and fulva 

(glassweed), Hupatorium perfoliatum (boneset), Plantago major (plan- 

tain), and others, appear to have specific influence. The use of alcoholic 

liquors, as brandy, in large doses, has been recommended by some mem- 

bers of the Faculty. Ammonia, or spirits of hartshorn, olive oil, and many 
other substances, to be applied both externally and internally, have all had 

their supporters. Generally speaking, however, the only sure remedy lies 

in the immediate removal of the poison by suction, washing, increased flow 
of blood, excision of the part, &c. 

We have thus gone into some detail on the subject, believing it to be of 
intrinsic importance in a country abounding in venomous serpents, to be 
aware of what may be done to arrest the progress of an affliction, which, if 
not always mortal, is yet productive of a great deal of pain, and often 
chronic affections of the system. 
We proceed to enumerate in brief terms the remaining characters of the 

sub-order Viperina. The lower jaw is provided with teeth as in the Colu- 

brina. The head is usually broad, so as to exhibit a very strongly marked 

distinction between it and the neck. The crown is generally covered 
with scales much like those of the back, rarely with shields or plates. The 
hinder limbs are not present even in a rudimentary condition. The eyes 
are on the side of the head, often shaded by an overhanging brow; the 
nostrils are placed at the side of the snout, near the tip. The two families, 
included in the sub-order, are distinguished by the presence or absence of 
a pit or depression between the eye and the nostril. 

Fam. Crotalide. Face with a large pit on each side. The head is 
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large behind, with a flat crown, which is covered by scales (except in one 
or two genera, which have plates). The belly is covered by broad band- 
like shields, and there are no spurs or rudimentary feet on each side of the 
anus. The species are all more or less venomous, and generally ovo- 
viviparous. , 

The genus Crotalus, or rattlesnake, forms the type of this family, and 
its species are distinguished from all the rest by the presence of a rattle at 
the end of the tail. This consists of several joints of a horny texture 
loosely united together, so that when quickly vibrated a noise is produced 
much like that of peas shaken about in a dried bladder, and bearing a 
considerable resemblance to the sound produced by the locust or cicada. 
There are two or three species of the restricted genus Crotalus in North 
America: one the C. durissus, another the C. adamanteus. The former 

is abundantly distributed throughout the United States, although limited 
in northern extent, and rarely found north of the parallel of 45°; it is espe- 
‘cially common in the Alleghany region of the United States, where its 
habits are familiar to every resident. It is a sluggish animal, and not 
disposed to act on the offensive, so that a person may pass within a few 
feet of it without being molested. An approximation of that kind is 
generally followed by an alarm from the snake, which most usually pre- 
cedes any blow. The animal never strikes except when coiled, and rarely, 

if ever, follows a retreating enemy. Its food consists of small animals, 

rabbits, squirrels, rats, birds, &c., all of which are speedily destroyed by a 

single blow. Even dogs are sometimes killed by them, although larger 
animals are not generally destroyed. The immense Crotalus adamanteus, 
or diamond rattlesnake of the Southern States, is vastly more formidable. 
This species appears restricted to the southern coast below the latitude of 
North Carolina, and has been known to exceed eight feet in length, with a 

thickness equal to that of a stout man’s leg. They keep much about the 
water, and have hence been called the water-rattle, in distinction from the 

preceding species, which affects high dry land. A third species, common 
in South America, is C. horridus, sometimes called Cascavella, and repre- 

sented in pl. 87, fig. 5. There are also several small species in North 
America belonging to an allied genus Crotalophorus, and usually termed 
ground rattlesnakes. These have the head covered with plates, and the 

rattles very small, even in individuals of considerable size. One of the 

species, called the Massasauga, occurs in Northern Ohio, others in the 

Southern States, and.in the region west of the Mississippi. 
The copperheads (genus T’rigonocephalus) of America are, if possible, 

more dreaded than even the rattlesnakes, owing to the fact that, with equal 

venom, they are more vindictive and give no warning of their presence. 
The most generally distributed species, T. contortriz, is fond of damp 
meadows, where it is often revealed to the cost of persons engaged in 
mowing or passing through. They not unfrequently get into cellars, 
where they perform an acceptable service in destroying mice and rats. 
The water-moccasin of the Southern States (7. piscivorus) is the pest of 
rice plantations, where negroes are often bitten. This species lives in the 
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water, much like the harmless water-snakes of the Middle States, and like 

them may frequently be observed lying over bushes which overhang the 
water, into which they plunge at the slightest alarm. Another species, 7’. 
lanceolatus, or the fer de lance (pl. 86, fig. 3), is abundantly distributed 
through several of the West India Islands, where it inhabits all kinds of 

situations. Their favorite resort is the sugar plantations, where they prove 
fatal in many instances to the unlucky laborers. 

All the poisonous serpents of North America have been referred to in 
the preceding remarks, and none except the rattlesnakes, copperheads, and 

water-moccasins, are to be feared in the slightest degree. The last men- 
tioned species does not occur north of Virginia, nor does the Crotalus 
adamanteus, so that in the whole Middle and Northern States there are 

but two venomous species, the banded rattlesnake and the copperhead, 
both of which are readily recognisable. Nothing can be more ridiculous 
than a fear of the common watersnakes, greensnakes, blacksnakes, garter- 

snakes, housesnakes, and other species. It is true that many of these show 

fight when attacked, and many even inflict a wound with their teeth, though 
this can never be more than a scratch which may draw blood freely, but 

will not produce any more unpleasant consequences than the scratch of a 
pin or of the point of a knife. The same may be said of the blowing or 
hissing snakes of the genus Heterodon, usually termed viper or adder in the 
United States, and which present a formidable appearance from flattening 
the head and whole body when irritated. 

The family Viperid@, with the poisonous apparatus, as the Crotalide, is 
distinguished by the absence of the pit or depression on each side of the 
face. Of the 20 species and 9 genera of this family, none are found in 
America. ‘The most conspicuous and typical species is the viper of 
Europe, Vipera berus (pl. 87, fig. 2), which is pretty generally distributed 
and greatly feared, although far from being so formidable as the copper- 
heads and rattlesnakes of the United States. Great pains are taken to 
destroy the species, although ineffectually, owing to their rapid repro- 
duction ; in Gotha, Coburg, and Meiningen, a stated price per head is paid 
for them by the civil authorities. The famed Aspic or asp of antiquity is 
another species of viper (V. aspis) found along the Mediterranean. The 
horned-viper (Cerastes cornutus, pl. 87, fig. 3) is a common inhabitant of 
the sandy desert of Africa, and is remarkable for having a group of 
elevated horn-like scales over each eye. 

The celebrated Cobra di capello, or hooded-snake (Naia tripudians, pl. 

86, fig. 4), is a species which has been variously allotted by herpetologists, 
and even placed among the Colubrine snakes. It is an inhabitant of the 
East Indies, where it is often tamed by jugglers and taught to dance to their 
rude music. This class of persons appear capable of exercising some 
peculiar influence over the cobras, by means of which they are enabled to 
handle them with impunity. Another genus, of which one East India 
species, Platurus laticaudatus, is figured in pl. 90, fig. 8, has been 

referred to the Colubride. It lives in the water, and is very dangerous to 
bathers. 
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Sub-order 2. Colubrina. 

In the Colubrina we miss the highly developed poison fangs which are 
so conspicuous in the Viperina; and the upper maxillary bones, or edges of 
the jaw, are well supplied with teeth. Some few of the species, however, 
are poisonous, this being especially the case with the Hydride, or water- 

snakes, of the East Indies. Their venom fangs, however, are small, and 

there are several teeth in a line behind the fangs. The head is of 
moderate size, not conspicuously wider than the neck, and the crown in 

one family is covered by a regular shield. Of the three families of the 
sub-order, Hydride, Boide, and Colubride, the two first have the belly 

covered with small, narrow, elongated scales, like those of the back; while 

in the Colubride the belly is covered with large, broad plates, each one 
extending entirely across the abdominal surface. 

Fam. Hydride. This family, the species of which live almost alto- 
gether in the water of seas, lakes, and rivers, are distinguished from the 

Boide, with which they agree in the small scales on the belly, by the 
entire absence of spurs on each side of the anus, like rudimentary feet. 
The ventral scales are narrow, hexagonal, or bandlike; the eyes. and 

nostrils look upwards, the latter generally placed in the middle of a- 
shield with a slit or groove to its outer edge; the fangs are of moderate 
size, intermixed with the maxillary teeth; the pupil is small and round, 
and the tail is usually compressed into an oar, but sometimes conical. 
Very many are poisonous. The species with compressed tails belong- 
ing to Pelamis, Lapemis, Hydrus, &c., are true snakes, coiling them- 

selves up on the shore, where they lay their eggs. Their food is said 
to consist of seaweeds, although perhaps incorrectly. They are often 
found asleep on the surface of the sea, and are then easily caught, as they 
cannot descend without first throwing themselves on their backs, probably 
to expel the air from their large vesicular lungs. They are often thrown 
ashore by the surf, and are occasionally found in fresh water, having been 
brought in by the tide, but they appear unable to live long out of salt 
water. The fishermen of the Eastern seas often catch them in their nets, — 

and hold them in great dread on account of the venom of their bite. The 
species with conical tails appear to live principally in fresh waters. Some 
recent authors have placed North American species under this family, 
though apparently with much impropriety (Helicops abacurus, and erythro- 
grammus of Holbrook, with some others). Pl. 90, fig. 7, represents Achro- 

chordus javinica, a species of this family from Java. 
Fam. Boide. In this family, which contains species not poisonous, 

indeed, but terrific on account of their gigantic size, we find the ventral 

scales or shields to be narrow, transverse, and often six-sided. The hinder 

limbs are developed under the skin, formed of several bones, and ending in 

a short exserted spur, placed one on each side by the vent. The tail is 
short, generally prehensile, and the pupil is oblong and erect, except in the 
genus Tortriz. 
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One of the best known species of Boide is the anaconda (Hunectes 
murinus, pl. 74, fig. 62). It is found in Brazil, and is said to attain to a 
length of 40 feet, although the specimens exhibited in museums and mena- 
geries rarely exceed 10 or 15. Ina wild state it is often found with the tail 
coiled round a tree on the river’s edge, and the body floating in the water, thus 
awaiting the approach of its prey. It feeds on animals of moderate size, 
peccaries, agoutis, &e., which it kills by crushing, and then swallows whole, 
but does not disdain fish, frogs, &c. Little fear is experienced by the 
inhabitants of the country, as it is quite timorous and rarely disposed to attack 
man. 

The Boa Constrictor (pl. 86, fig. 5)is another familiar species from Brazil; 
it is more terrestrial in its habits than the anaconda, keeping in dry desert 
situations, among bushes, trees, and rocks. It readily climbs trees, from 

which it hangs suspended by its prehensile tail, ready to drop upon any 
unlucky animal which may pass beneath. Like the anaconda, it is destroyed 
in various ways, by shooting, lassoing, noosing, &c. The thick skin is fre- 

quently tanned and converted into leather for boots and saddles. The fat is 
made use of for various fanciful purposes, and the dried excrement employed as 
medicine. Another species, Boa, or rather Xiphosoma caninum, from Brazil, 

is represented in pl. 87, fig. 4. The giant snakes of the Old World belong 
chiefly to the genus Python. 

Fam. Colubride. In this, the last family of Ophidia, we find species 
which are very rarely provided with poisonous fangs. The belly is covered 
with broad scales. and there are no rudiments of hind feet as in the last family. 
The tail is conical and tapering, and rarely compressed. The nostrils are open 
and placed at the side of the snout, near the top. ‘The head is most generally 
covered with regular plates, which by their number and shape afford excellent 
distinctive characters. ‘They are distributed all over the world, and are in 
much greater number, both of individuals and species, than in any other family 
of Ophidia. 

This family is especially abundant in the United States, where it occurs 
under two principal types, Coluber and Tropidonotus, with several sections 
of less extent. The genus Coluber embraces most of the larger familiar 
species with the scales smooth and without a longitudinal ridge along the 
centre of each, as in Trropidonotus. The body is generally slender and 
cylindrical, and incapable of being flattened in a horizontal plane like 
Tropidonotus. They are rarely seen in the water, and are mostly oviparous, 
the eggs being depcsited m decayed wood, sand, or other localities. The 
other genus, Jvropidonotus, on the other hand, possesses the power of 
depressing the body, and is generally viviparous, the eggs being developed 
in the oviduct. Coluber constrictor, or the Black Snake, is a familiar 

instance of the American species of Coluber. It is abundant in all parts 
of the country, and sometimes attains the length of six feet. It climbs trees 
with great readiness, and moves over the ground with much _ velocity. 
Numerous stories are current of their pursuing individuals, and thereby 
earning their common name of “ Racers.” It is quite possible that under 
some circumstances they may follow after a person who flies in terror 
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before them, but such is not the experience of herpetologists, with whom the 
case is exactly reversed; the snake here being usually the fugitive, and too 
often escaping by his superior agility, thus also eluding the just claims of 
science to his body. 

The agility with which the black snake can climb trees renders it a 
formidable enemy to young birds and squirrels in their nests. The fabled 
fascination exerted by the serpent in all probability has reference to the 
distress occasioned by his vicinity to a bird with a brood of young, the 
whole of which are sometimes devoured at a meal. It is needless to add, 

after what has already been said on the subject, that the black snakes, and 

all other colubrine snakes of North America, are perfectly harmless. A 
closely allied black species, called Coluber alleghaniensis, attains to a much 
larger size than the Constrictor, individuals of 7 and 8 feet not being very rare. 
This is much more gentle than the other, rarely manifesting any inclination to 

bite, which the more common true black snake is very apt to do. The black 
snakes, as well as some other large colubrine species, often engage in deadly 
battle with the rattlesnakes, and, strange to say, usually come off victorious, 
owing to their-superior agility, and the quickness with which they evade the 
poison thrusts of their antagonists, and secure an opportunity of squeezing them 
to death. 

The type of the genus T'ropidonotus is found in the familiar garter snake, 
T’. sirtalis, the most abundant species in this country. Like all of its genus, 
it is frequently found about the water, but as often on high dry land. Its 
fecundity is very great, as in one instance eighty-one young, of over nine inches 
in length each, were taken from a single female. The water snake of the 
Middle States (7. sipedon) is a species sometimes called moccasin, and wrongly 
dreade:l as venomous, on account of its supposed identity with the species of the 
lowlands of Georgia. Other species are, 7° leberis, dekayi, &c. Pl. 86, fig. 

2, represents the Kuropean 7’ natriz. 
We shall conclude this subject by a brief consideration of some other 

American species with that of an interesting African genus. In addition to 
the colubrines already enumerated, there is the beautiful Coluber vernalis, or 
green snake, found rather abundantly in the Northern and more rarely in the 
Middle States. In the South it is replaced by the beautiful green Leptophis 
estivus. A long, slender, exceedingly swift species of the Southern States 
(Psammophis flagelliformis) is called the whip snake. The diamond or 
ring snake, Coronella sayi, is conspicuous for its minute white specks 
scattered all over a black ground. It is one of the species most frequently 
engaged in successful conflict with the rattlesnake. Hlaps fulvus is a 
beautiful species, variegated with rings of red, black, and yellow, known in 

its abode, the Southern States, as the harlequin or scarlet snake. It has 

one large immovable fang on each side of the upper jaw, which is perhaps 
provided with a rudimentary poison gland, but the animal is considered to 
be perfectly harmless. A South American species (EZ. corallinus) of equal 
beauty and harmlessness, is represented in pl. 90, fig. 9. The Heterodons 
have already been referred to under the name of adder or viper. Of two 

large and common species, H. niger and platyrhinus, known as black and 
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yellow vipers, neither is poisonous, nor even in the slightest degree noxious, 
although of quite terrific appearance and demeanor when enraged. 

An exceedingly interesting illustration of the special provision which nature 
sometimes makes for particular cascs is seen in the African genus Deirodon. 
To this has been imputed the instinct of living almost entirely on the eggs of 
birds, and its whole organization fits it expressly for this end. ‘The mouth is 
entirely without teeth, at least in the adult, so that nothing interferes to prevent 
the ready entrance of an egg into the open jaw, and there is no liability of its 
losing any of the contents by a premature breakage. The inferior spinous 
processes of the seven or eight inferior cervical vertebr project with the 
cesophagus, where they are capped by a layer of lard cement and made to 
resemble long sharp teeth. The descending eggs press against these teeth and 
are sawed open longitudinally, and then, crushed by the contractions of the 
gullet, are carried into the stomach, where the shell is probably dissolved by 
the gastric juice and digested with the contents. 

OrpeER 3. SauvurRIia. 

The third order of Reptiles, the Sauria or Lizards, embraces species of 
very diversified character, especially when we take into consideration certain 
fossil forms. Their size, too, varies from that of a few inches to 30 feet, as 

in some recent crocodiles. This magnitude, however, is far exceeded by 

certain extinct species. The body is «generally cylindrical, sometimes 
slightly depressed, elongated, and with a skin provided with scales ( photides), 
granulations, or bony plates. The photides they share with the Ophidia, 
and the two orders are thus distinguishable from Batrachia, only a single 
family of which, the Ceciliad@, has minute cycloidal, fish-lke scales, nearly 

concealed in the folds of the skin. By the four feet they are distinguishable 
from serpents, although, in a few instances, these members are partly or 
entirely wanting externally. The feet, when present, are usually provided 
with true claws, supported on the terminal phalanges. The tail is developed 
toa greater or less extent, while the cloaca presents itself externally as a 

transverse slit. The almost universal presence of an external meatus 

auditorius, or at least of a tympanum (excepting in Acontias, yphline, and 
a few others), distinguishes the Sauria from the Ophidia; as also the presence 
of a sternum, connected with the vertebral column by movable ribs, and 
the greater immobility of the bones of the head. The rami of the lower 
jaw are firmly united together, and the entire skull is compact. Few Sauria 
are without movable eyelids, although these are occasionally very rudimentary. 
The teeth are variously disposed, as will be seen when we come to consider the 

different families. Many species are only known to us in a fossil state, these 
generally of great size. 

Fam. 1. Scincide. This family, standing at the foot of the great order 
of Saurians, is characterized, in the first place, by the possession of large 
plates on the top of the head, which are in contact along the edges ; and by 
their angular and regular shapes, closely resemble the homologous plates of 
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serpents. By this character the Scincid@ are distinguishable from the other. 
Saurians, excepting the Chalcidide and Lacertide. The rest of the body is 
covered by imbricated and smooth scales, with rounded margins arranged 
in quincunx, much as in fishes: those of the belly and sides are nearly of 
the same shape and size as those of the back. By this latter feature they 
are (distinguishable from the Lacertidz, in which the ventral scales are 

much larger than the dorsal, with the outlines angular. The absence of a 
furrow or lateral fold of skin, extending along the fianks, as also the imbri- 
cated or mailed scales, separates them from the Chalcidide. The spines 
and crests of other Saurians are never found in this family. The tongue is 
free, broad, not playing in a sheath, and slightly emarginate anteriorly. It 
is fleshy, and usually covered with papillee; sometimes with scales, or filiform: 
appendages. 

The Scincide are variously distributed throughout the world. The largest 
number of species is found in Australia, then Asia, next Africa, and finally 
America. Europe counts but six species. Five species are found in the 
United States. | 

The family may conveniently be divided into three sub-families, according to 
certain peculiarities about the eyes. 

Sub. Fam. Saurophthalmoi. Tiis seetion is known by the possession 
of movable eyelids, which, as in most air-breathing vertebrata, can come 
together so as completely to cover the eye. Most of the species are provided 
with four feet; some, however, have but two, while others again appear to 

be entirely deprived of these appendages. None of them appear to have 
inguinal or femoral pores. The lowest form of the Saurophthalmian Scinks 
is presented in the genus Acontias, but one species of which, A. meleagris, 

a native of South Africa, is known to naturalists. With a striking resem- 
blance to a serpent, in the absence of feet and of a tympanic orifice, it has 
most of the characters of the Scincidee. ‘The eyes are very minute, and there 
is but a single (inferior) eyelid. Another genus, Ophiomorus, resembling 

the last, is found in Southern Europe. The best known representative of the 
apodal scinks is the blind or slow werm, Anguis fragilis (pl. T4, fig. 63, and 

pl. 87, fig. 1). This beautiful animal is found in various parts of Europe, 
making its appearance early in the spring, and retiring to winter quarters 
about October. Its food consists principally of slugs and earth-worms. About 
the end of August the female lays 8 to 16 eggs, from which the young escape 
very shortly after their deposit, development having proceeded for a considera- 
ble time in the oviduct. ‘I'he animal is perfectly innocuous, and never makes 
any attempt to bite. 

In the genera Ophiodes, Soridia, and Scelotes, we have the first external 

indications of feet, in the form of two feeble posterior extremities, which exhibit 
a division into toes in the latter genus only. The first of these is South 
American, the two last South African. 

Anterior extremities first present themselves in the genus E'vesia, where, 

however. with the hind feet, they exist as mere stumps without any toes. 
In Nessia, each foot, although still very rudimentary, is terminated by three 
nearly equal toes, provided with claws. Brachystopus, a South African 
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reptile, has the anterior fect without toes, the posterior with two each. This 

case is exactly reversed in the genus Brachymeles, where the anterior feet 
have two toes, the posterior none. In the Australian Chelomeles, each foot 
has two toes; while Heteromeles (from Algiers) has two toes on the fore, and 
three on the hind feet. Seps, represented by a single species, S. chalcides 
(pl. 87, fig. 6), a native of Southern Europe, exhibits three toes on each, 
rather weak, foot. In Tetraductylus we find four toes on each foot ; 
in Campsodactylus, five toes in front, and four behind; and in Heteropus, 

four in front, and five behind. Finally, Yrachysaurus and Gongylus 
have five toes to each foot. The above illustrations, far from em- 

bracing the whole of the Ncincide, may serve as an indication of the 
great variety of structure and appearance, presented by this extensive 
family. 

To us, the most interesting genera of Saurophthalmian scinks are Plestio- 
don and Lygosoma, these being the only ones which are found in the United 
States. The species, of various size, are known in the Southern States, indis- 
criminately, as scorpions, and dreaded as venomous. They are, however, 
like all reptiles, excepting a few serpents, perfectly free from any such 
properties, although the larger individuals may be capable of inflicting a 
severe bite. Only one species, Plestiodon fasciatus, 1s found in the North, 

the rest rarely occurring north of Maryland. The largest species, P. ameri- 
canus, sometimes attains a length of 25 inches. The smaller species are usually 
found about old logs, their food consisting of minute insects. Plestiodon 
aldrovandii, an Egyptian species, is represented in pl. 81, fig. 51. The 
genus Scincus, as at present restricted, embraces but a single species, S. 

officinalis (pl. 89, fig. 4). This animal, a native of Northern Africa, has 
been celebrated from the time of Pliny, for certain supposed medicinal virtues. 
for which reason it was long considered as one of the most valuable articles of 
the pharmacopeeia, and even now is kept by the druggists of Southern Europe. 
It was supposed to be effectual in all eruptive diseases, but the chief applica- 
tion was as an aphrodisiac. Gongylus ocellatus (pl. T4, fig. T1) is a common 
European reptile. 

The second sub-family of Scincide@ is that of the Ophiophthalmoi, in which 
the eyes, like those of serpents, are either entirely deprived of eyelids, or 
else have these in the form of a narrow ring, partly or entirely surrounding 
the eye. Two of the species exhibit a series of pores along the anterior 
margin of the cloaca; none, however, have femoral pores. Most of the species 

~ are natives of New Holland. The genus Hysteropus, with a highly ser- 
pentiform body, is without fore-feet, the posterior being very feeble, and 
flattened, without any division into fingers. (HL nove hollandie is repre- 
sented in pl. 74, fig. 68.) Other genera have four feet, variously provided 
with toes. | 

The third and last sub-family, the Typhlophthalmoi, comprises species 
which are perfectly blind, having the eyes so minute as to be entirely rudi- 
mentary. There are but two species known, one, Dibamus nove-guinea, with 

posterior remiform fect, the other, Typhline cuvierii, an inhabitant of South 
Africa, without any feet whatever. 
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Fam. 2. Chaleidide. This family, with a striking resemblance in external 
form to some members of the last, is readily distinguishable, as already re- 
marked, by the different disposition of the scales, or the markings of the skin, 

and by the lateral furrow found in many species. We find some species 
provided with four legs, others with but two; while another series, again, is 
entirely serpentiform in appearance, owing to the absence of these members 
exterior to the skin. There is rarely any constriction posterior to the head, 
answering to a neck, the body and head being usually continuous. The scales, 
instead of being imbricated or arranged like those of most fishes, are disposed 
in whorls or rings inclosing the body. In other cases, where the scales 
(photides) are absent, furrows in the indurated skin present similar markings. 

The dorsal and ventral scales, like those of the Scincide, and unlike what we 

shall find to be the case in the Lacertide, are arranged much in the same 
manner, and are of no striking difference in size. The teeth are not im- 
planted in the jaws, but applied along the inner margin, thus exhibiting 

the true pleurodont character. The tongue is free, slightly extensible, broad, 
and emarginate at the tip, clothed with filiform or scaly papillz, and not 
plying ina sheath. The ears are apparent externally in some species, while 
in others there are no such indications of them. The eyes are generally 
small, and slightly developed. Some species have movable eyelids ; in others 
these organs are not movable ; while in a few the skin covers the entire ball 
of the eye. 

This family is confined mainly to Africa and America, although a few spe- 
cies are found in other regions of the globe. Mexico, California, and the 
southern United States contain quite a number of them. The entire number 
of species described amounts to about 50, arranged in 16 genera. 
We distinguish the Chalcidide into two sub-families, according as the 

skin is covered with scales or is free from these appendages. The first sub- 
family, that of the Ptychopleures, possesses true scales arranged in the 
manner already described. All the species, with a few exceptions, have a 
longitudinal furrow, more or less deep, on each side; and, without any ex- 
ception, are in the possession of eyelids. Some species possess an external 
auditory cavity, others are without one. The first genus to be mentioned is 
Ophiosaurus (pl. T4, fig. 63), an inhabitant of North America, and known as 

the “glass snake.” This animal, although usually considered as a serpent, 
may readily be distinguished by the compact skull and non-dilatable mouth, 
the fleshy tongue, the external auditory cavity, and the peculiar distribution 
of the scales. The name is derived from the fact that a slight blow is suf- 
ficient to produce a fracture of the very brittle body, the muscles of which, 
instead of the longitudinal arrangement of the serpents, have the arrange- 
ment in hollow cones so conspicuous in the equally brittle tails of lizards. 
It is a common, although entirely erroneous opinion, that the pieces of a broken 
glass snake will reunite after a time. Two species are known in the United 
States, one, O. ventralis, restricted to the Southern or South Eastern States, 
the other, O. lineatus, occurring in the South West, and as far north as 
Michigan. 

In the genus Pseudopus, a native of Eastern Europe and of Africa, we 
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have indications of a posterior pair of extremities, in the form of scaly, un- 
divided appendages, one on each side of the anus. The single species is 
known in Russia as the sheltopusik. The genus Chalcides, whose species are 
mainly South American, has both pairs of extremities, but in a rudimentary 
state. The anterior pair terminates in three or four scaly tubercles, while the 
posterior is represented by two slender spines. By the absence of an external 
auditory cavity, it is distinguished from Chama@saurus, in which none of the 
rudimentary extremities exhibit any subdivision. The genus Sauwrophis in- 
troduces us to the species having more highly developed extremities. Here 

each foot has four toes. The single species known, S. ¢etradactyla (pl. 74, 
fig. 67), inhabits the southern portions of Africa. The remaining genera 
have five toes on each foot; the most interesting of these is the genus 
Gerrhonotus, which, represented by eight species, inhabits Mexico and 
California. 

The second sub-family, that of the Glyptodermes, corresponds very nearly 
to the family Amphisbzenide of some authors. Here the body is entirely 
deprived of scales, in place of which the skin is divided by circular and longi- 
tudinal furrows into small quadrilateral compartments, sometimes variously 
colored, and then resembling mosaic work. ‘These subdivisions are generally 
slightly tubercular and projecting. ‘There are faint indications of the lateral 
furrow of the more typical Chaleidide. Most of the species bear a striking 
resemblance to the Ophidia, with which they have usually been classed ; 
they may, however, be distinguished by the entirely saurian skull, with the 
symphisis of the two halves of the lower jaw; by the saurian tongue; 
and by the fact that the vertebrae are united by fibro-cartilage. In one 
sof the ophioid genera, Trogonophis, the teeth are acrodont, or attached 
on the cutting edge of the jaws, while in all the rest they are pleurodont, 
or applied along the inner edge. The genus Amphisbena, or double 
walkers, are so called from the close resemblance between the anterior 

and posterior extremities of the membranous body. They appear as if 
possessing a head at each end, and are hence supposed to be capable of pro- 
gression in either direction. They are often found in the nest of the termites, 
where they feed upon the young ants. The genus Chirotes presents the 

remarkable anomaly among saurians of having two fore feet, each with five 
fingers. In the absence of hind feet, the anterior being present, we see 
a strong resemblance to the batrachian genus Siren. ‘The presence of a 
sternum further distinguishes Chirotes from Amphisbena. ‘The single 
species, Chirotes canaliculatus, is found in various parts of Mexico, 
extending northwards along the eastern base of the Rocky Moun- 
tains. 

Fam. 3. Lacertida. Species of this family have a cylindrical elongated 
body, with the tail sometimes of very great length, and always well developed. 
The feet are four in number, with four or five distinct toes of unequal 
length, all provided with curved claws. The head is in the shape of a 
truncated four-sided pyramid, depressed, and covered with polygonal sym- 
metrical plates. The typanum is distinct, sometimes externally apparent. 

Eyes usually with three movable eyelids. The mouth is deeply cleft, and 
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provided with large labial and submaxillary scales. The teeth are variously 
shaped and arranged, generally, however, inserted on the internal margin of a 
common maxillary groove. Sometimes they are found in the palate. The 
tongue is free, fleshy, flat, more or less extensible, the base sometimes con- 

tained in a sheath, the apex always emarginate, sometimes deeply cleft. The 
tail is very long and conical, the scales arranged in regular rings or whorls. 
The skin is sealy, without projecting crests; the dorsal scales variable; the 
central plates always larger, rectangular or rounded. Most of the species 
exhibit femoral pores. 

The Lacertide, like several other families of Sawria, are extensively dis- 

tributed. About one third of the entire number of species belongs to America ; 
only one, however, is found to North America. Somewhat the largest propor- 

tion occurs in Africa; Europe comes next in point of numbers. About 70 
Species in all are known to naturalists. Some occur in a fossil state, but, for 

the sake of greater convenience, we shall refer to all of the lacertoid species 

when we come to consider the Varanida. 
The Lacertide may be conveniently divided into two sub-families, the 

Pleodontes and the Celodontes. In the Pleodontes, the teeth are entirely 

solid, without any internal cavity; and attached by the bases and external 
faces to the inside of the maxillary bones. They are usually bent a little out- 
wards, especially those more anterior. All the species of pleodont lizards 
belong to the New World. There are two strongly marked divisions of the 
sub-family ; the one with the tail compressed, the other with it conical. 
Those with compressed tails exhibit a striking resemblance to the crocodiles, 
which is not diminished by their great size. The tail, flattened like an oar, 
and with the surface increased still more by caudal crests, enables these ani- 

mals to move with great readiness in the water, which they inhabit to as great 

an extent as the crocodiles. heir feet, like those of these latter animals, are 
palmated. The Tupinambis of some writers is the Crocodilurus lacertinus, a 
gigantic species nearly six feet in length, inhabiting the waters of Brazil and 

Guiana. Thorictes dracena, found in Guiana, is still larger, individuals of 
almost seven feet in length being known. Here the tail alone occupied nearly 
five feet. 

The section of Pleodonts, embracing species with conical tails, is more ex- 

tensive than the last. Here the animals are more terrestrial or arboreal. A 

single genus, Aporomera, is entirely destitute of femoral pores. Acrantus, a 
large South American genus, has but four toes visible on the hinder feet. 
The other forms represent no remarkable deviation from the usual structure. 
The genus Salvator (pl. 74, fig. 80) includes the true Twpinambis or Sauve- 
gardes. Individuals of eight feet in length are not uncommon. ‘The genus 
Cnemidophorus is interesting as containing the only representative of the 
Lacertidee in North America. This species (C. sex-lineatus) occurs abun- 
dantly in the Southern States, and as far north as north-eastern Maryland. 
It is readily distinguishable from the other lizards by the six yellow lines 
along the back, and the long tail. When pursued, it runs with incredible 
swiftness, climbing trees with great facility, but not leaping from branch to 

branch, like the green lizard, Anolis carolinensis. | 
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The second sub-family, the Celodontes, embraces species whose teeth 
possess an internal cavity, and are applied vertically against the inner wall of 
the maxillary bones, their bases, however, never being in intimate union with 

the bottom of the maxillary groove. All are natives of the old world, some liy- 
ing entirely in a sandy desert, or places where their rapid motions are facili- 
tated by a fringe of scales to the feet, preventing them from sinking in the 
sand; others, again, with smooth feet, live on trees, or play habitually along 
walls and rocks. None are aquatic. Thetypical genus Lacerta (pl. 74, fig. 
79), widely spread in Europe and Africa, contains species eminent for the 
quickness and beauty of their movements, as well as for their brilliant colors. 
L. viridis (pl. 89, fig. T), is a species abundant on the continent of Europe, 
but not found in Great Britain. 

Fam. 4. Izuanide. This extensive family is well distinguished from the 
three already considered, by the absence of large polygonal plates on the top 
of the head. The body is furnished with scales, which are never arranged in 
whorled rings, nor occur on the belly as large square plates. Most usually 
the back or tail is provided with a crest, and there is a general tendency to 
a greater or less degree of roughness externally. The teeth vary in their 
mode of attachment, but. are never implanted in sockets or rhizodont. 
The moderate tongue is free at the extremity only: it is thick, spongy, or 
villous, never cylindrical, nor playing in a sheath. The eyes are provided 
with movable pupils ; and the fingers are free, distinct, and all provided with 
claws. 

Of the entire number of species belonging to this family, two thirds 
(about 100) are natives of America. Of these, North America possesses a 
considerable number, only three, however, being found within the limits 

of the United States. The rest are found in Asia, Africa, and Australia ; 
a single species only occurs in Southern Europe. Some of the Jgua- 
nide, South American species especially, attam to a large size, and 
constitute a favorite article of food. This is especially the case in the 
vegetable-eating species. The eggs, too, of several are considered to be a 
great delicacy. 

All the American species of Jgwanide belong to one sub-family, that of 
the Pleurodontes, distinguished from the natives of the old world, the 

Acrodontes, in having the teeth applied along the internal margin of a 
furrow excavated in the mandibles. These teeth, which are very close to 
each other, diminish in height as they approach the extremity of the jaws. 
The summits of the maxillary teeth are usually more or less trilobed; in a 
few species the edges are denticulated; nearly all have one or two ranges 
of palatine teeth on each side. All possess an external auditory apparatus. 
Some have the toes dilated. as in the Geckotidea. 

Of the numerous genera (upwards of 50) into which the family [gwanide 
is divided, our space will permit us to mention only a few. ‘The first that 
comes under our review is the genus Anolis (pl. 74, fig. 69), distinguished by a 
dilation of the skin of the penultimate joint of the toes; by the presence of 

palatine teeth; by the minute scales ; and by the absence of pores on the 
thighs. Of numerous species, but one is found in the United States. This 

ICONOGRAPHIC ENCYCLOPEDIA.—VOL. It. 31 481 



278 | ZOOLOGY. 

one, A. carolinensis, is very abundant in the United States, where it is 
known as the green lizard or chameleon. It is an exceedingly beautiful 
animal, of a light golden green above, and greenish white beneath; the 
gular pouch, when inflated with air, is of a vermilion color. It keeps 
about gardens, and frequently enters the windows of houses in search of 
flies ; climbs trees with ease, and is even capable of walking over glass by 
means of the disks of the toes. Basiliscus (pl. 74, fig. 74) exhibits curious 
appendages in the form of a vertical fold of skin on the occiput, and a high 
crest on the back and tail, which, in the male, is supported by osseous 
appendages. The absence of femoral pores, and the palatine teeth, distin- 
guish it from other genera with crests. Of the two species known, both 
inhabiting Mexico and the regions south, one (B. mitratus) is represented 
in pl. 89, fig. 5. Amblyrhynchus is an anomalous genus first detected in 
the Gallapagos Islands. This volcanic group, so remarkable for its peculiar 
fauna, is said to contain two species of the genus: one terrestrial and 
burrowing under ground, the other living in salt water and feeding ou 
seaweeds. The genus Jeuana (pl. 74, fig. T5) is distinguished by the long 
flap or fold of skin under the throat; two series of palatine teeth; the long 
compressed tail, and the dentated crest along the back. A well known 
species, inhabiting South America, is the Iguana tuberculata (pl. 89, fig. 6). 
The genus Yrepidolepis, with ten species, is interesting on account of 
being confined to North America. Only one species, however, comes 
within the limits of the Atlantic States, the rest belonging to Mexico and 
California. The species just referred to, 7. wndulatus, is the common grey 
or brown lizard, seen so commonly running along fences or among trees, 
especially in hilly or sandy districts abounding in pine trees. The males 
have an azure blue cross on the belly. There are no crests or other 
appendages in this genus, only a roughness of the scales. The pine or 
fence lizard, as it is sometimes called, is entirely inoffensive. The closely 
allied genus Phrynosoma is also North American. Several species inhabit 
the sandy or sterile plains of ‘Texas, Mexico, and California. The short, 
squat, nearly orbicular body, the weak limbs, the long spines fringing the 
occiput, and the shorter ones scattered over the back, give the animal 
quite a curious appearance. The two most abundant species, P. cornuta 

-and P. orbiculare, are known as the Mexican or horned frog, although 
there is nothing frog-lke in their appearance. They feed upon insects, 
which they capture by stealing imperceptibly upon them; and they have 
the curious habit of feigning death, when handled, or even approached. 
Pl. 86, fig. 6, represents the latter of the species just mentioned. 

The second sub-family, that of the Acrodontes, embraces species whose 
teeth are applied by their bases, and intimately united to the jaws. The 
anterior teeth differ in shape from the posterior. There are no palatine 
teeth. All the species belong to the Old World. Lophyras (pl. 88, fig. 6) 

is a-curious genus, inhabiting Asia and Africa. In Draco (pl. T4, fig. 76) 
the skin of the sides is extended out in the form of a wing supported by the 

prolonged ribs. By this means—which much resembles the flying appa- 
ratus of Pteromys, or the flying-squirre], excepting that in the latter the 
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ribs do not support the membrane—the animal is enabled to glide in safety 
for a considerable distance through the air. The best known species is D. 
dandini, or flying dragon of Java (pl. 81, fig. 33, and pl. 89, fig. 3). The 
genus Agama (pl. T4, fig. TT) was formerly made to include the North 
American Tropidolepis and Phrynosoma. As restricted it now includes 
no American species. Stellio (pl. 74, fig. T8) contains the only European re- 
presentatives of the Jewanida, S. vulgaris. 

Fam. 5. Chameleontide (the chameleons). This family, contaiming but. 
a single genus, Chameleo, with 14 or 15 species, is separated by the most 
strikingly marked characters from all the other divisions of the Saurian 
order. The first peculiarity of the’ chameleons consists in the absence of 
scales. . The skin, however, unlike that of the Batrachia, is dry, and 

supplied with fine granulations of unequal size but of symmetrical distri- 
bution. The body is much compressed, so much so that the back and 
belly, in some cases, appear provided with crests. The feet, longer in 
proportion than those of any other saurian, are provided with five toes 

each, arranged in two sets, one including two and the other three. In the 
fore feet, the binary packet is exterior, the opposite being the case in the 
posterior extremities. In fact, the toes are all united together as far as the 
claws by the skin, and this then appears divided between the second and 
third, or between the third and fourth toes. The head is large, and, owing 

to the shortness of the neck, appears to rest on the shoulders. ‘The orbits 
are very large, and the eyes are covered by a single annular pupil, with a 
dilatable central aperture. Either eye can be moved separately, and the 

two may be looking in entirely opposite directions at the same time. 
There is no external meatus auditorius. The mouth opens beyond the 
eyes, and is provided with trilobed cutting teeth, arranged in a single series 
along the sharp edges of the two jaws. <A highly curious feature is to be 
found in the tongue, which, when at rest, appears like a fleshy tubercle, 
capable, however, of being suddenly protruded to a distance equal to the 
length of the body. The tip of the tongue is covered with a sticky secre- 
tion, by means of which small insects are secured. The tail is prehensile, 
and like that of the American monkeys can be used as an instrument of 
progression. The chameleons are especially arboreal, a condition of life 
for which they are well fitted by reason of the opposable divisions of the 
feet and the prehensile tail. Their motions are exceedingly slow, and 
when stealing on their prey (minute insects) almost imperceptible. When 
arrived within a proper distance of the object of their pursuit, the tongue 
is protruded with inconceivable velocity, and retracted almost as quickly. 
The changes of color experienced by the skin of the chameleon have made 
it an object of curiosity from the most remote time. Highly exaggerated 
notices of this phenomenon are to be found in the writings of many of the 
ancients ; more recent investigations, however, have dispelled much of the 
fable attaching to this curious animal. A change of color, under different 
circumstances, is not peculiar to the chameleon, but is exhibited by many 
of the tree-frogs, and in fact by most of the anourous batrachia. In all, it 
appears to depend, in some obscure way, upon the loose attachment of the 
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skin to the subjacent muscles,—a feature highly conspicuous in the chame- 
leon. The skin appears to be provided with various coloring matters, in 

different layers, which may be exhibited at or near the surface, under 
different circumstances and to different degrees, thus producing the various 
shades of color. These colors depend much upon external conditions, but 
are especially seen when the animal is irritated, or exposed to an elevated tem- 
perature. When remaining in a dark, cool place, the color of the skin is 

~ nearly white, which the stimulus of light and heat soon converts into a bottle- 
green, or venous red, this sometimes of such intensity as to appear almost 
black. These colors may be partial in their distribution, or may cover the 
whole body. 

_ The family is represented by a single genus, Chameleo (pl. 74, fig. 72), 
which is confined entirely to the Old World. Most of the species are 
African. One species, C. vulgaris (pl. 88, fig. 3), is found in the South of 
Kurope. 

Fam. 6. Geckonide. The Gecko family is eminently nocturnal, the 
entire organization fitting the species for this life. With some resem- 
blance to the last, in some parts, the geckos are characterized in the first 
place by a clumsy, depressed body, so low on the legs as to permit the 
abdomen to drag along the ground; the greatest thickness is in the middle, 
and the back is without crest. The feet are short; the toes usually 
dilated, and provided beneath with transverse folds of skin, by means of 
which they are enabled to adhere firmly to the surface over which they 
may be moving. The claws are sharp, curved, and in some species re- 
tractile. The head is large and depressed, the mouth extensive, the eyes 
very large and protruding. In most species the pupil is a vertical slit, 
with or without denticulated margins. The tongue is short, fleshy, not 
protractile, and free at the extremity. The teeth are small, uniform, and 

implanted along the inner margin of the jaws. The tail is frequently 
provided with curious appendages, never, however, with a dorsal crest. 
The skin is granulated, somewhat as in the Chameleons. In some 
species, it is extended along the sides and limbs into a kind of marginal 
fringe. | | 

The Geckonide, unlike the last family, are pretty generally distributed. 
Asia, Africa, America, and Australia, divide the species pretty equally. 
Europe possesses two species. None are found in the United States, a 
species of Platydactylus having been assigned erroneously. The entire 
family may, with Cuvier, be conveniently divided into seven sections, 
according to the structure of the toes. In the first section, Platydactyla, 
the toes are more or less enlarged along their entire length, and provided be- 
neath with transverse imbricated laminz, which are either entire or divided by 

a longitudinal median furrow. A species of Gecko, Platydactylus muralis, 
is common in Southern Europe, where it excites attention by its power of as- 
cending smooth perpendicular walls. It is this species which is called Taran- 
tola or Tarantula, by the Italians. Another species, P. guttatus (pl. 88, 
jig. 4), is a native of Asia. 

_ The second section, Hemidactyla, embraces species in which the toes 
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are dilated at the base only. A single species only, ZZ verruculatus, is found 
in Europe, the rest are principally Asiatic and Australasian. 

The three next sections are known by the enlargement of the toes at the 
extremity only. In the first of these, Péyodactyla, the disk is emarginate 
in front, and provided beneath with imbricated lamellz arranged in a 
fan-shaped manner. One species, Uroplatus fimbriatus (pl. 88, fig. 5), 
inhabits Madagascar. The Phyllodactyla differ from the last in the 
absence of the inferior lamelle. One species, P. tuberculosus, is found in 

California. The Spheriodactyla have the toes dilated at the extremity into 
an entire disk, and are entirely without claws. The species inhabit the West 
Indies. 

The two remaining sections are without the usual dilatation of the toes. 
One of them, Gymnodactyla, has the simple toes unmargined and with 
transverse striz on the inferior face. The fifth toe of the hinder feet is 
versatile, answering the purpose of a thumb. Under this head is to be 
ranged the curious New Holland genus Phyllurus, with a tail flattened 
horizontally in the shape of a leaf. The concluding section, Stenodactyla, 
embraces but a single species, Stenodactylus guttatus, a native of Egypt. 
The simple cylindrical toes are indented along the edges, and are granu- 
lar on the inferior face. The fifth toe of the hind foot is very slightly-versa- 
tile. 

Fam. 7. Varanide. This family, interesting on account of the size of 
some of its species, which comes next to that of the crocodiles, is also 

important for the light which it throws upon the organization of certain 
fossil saurians. The body is greatly elongated, rounded, or cylindrical, and 
without dorsal crests. The tail is slightly compressed, and several times 
as long as the body. The body is provided with non-imbricated tubercles, 
which are set in the skin, rounded, except on the belly, and arranged in 
circular bands or rings. The belly is frequently provided with angular 
plates. The tongue is more like that of serpents than of the other 
saurians: it is protractile, playing in a sheath, and deeply split into two 
forks. which are capable of separation. The teeth, which are usually 
pointed and recurved, sometimes tubercular, are confined to the jaws, 
where they are inserted by their roots in a common groove. Some of the 
Varanide attain to a size which, among living saurians, is only exceeded by 
the crocodiles. None, as far as known, are arboreal. They inhabit sandy 

deserts, rocky situations, or the banks of rivers, where they feed upon insects, 

or even the smaller vertebrate animals. The Monitor of the Nile, Varanus 

niloticus, is said to perform essential service in devouring the eggs of the 
crocodile. 

Of the few species of this family, but one, Heloderma horridum, belongs to 

North America, where it is found in Mexico and California. None are Eu- 

ropean: Asia, Africa, and Oceania dividing the species pretty equally. 
We shall now briefly indicate a few of the more conspicuous fossil 

saurians, whose alliance is, to a greater or less extent, with the preceding 
families, especially with the Varanide. The genera Geosaurus and 
Mosasaurus were gigantic forms, each represented in the cretacean 
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system of the United States; one, Geosauris mitchelli, from New Jersey, 
the other, Mosasaurus mazximiliani, from the banks of the Yellowstone 
River. Dicynodon is a highly anomalous genus found recently in South 
Africa ; and, in some peculiarities, exhibiting a resemblance to the Chelonia 

and to birds. There are no teeth at all along the margins of the jaws; but 
below each orbit there is a single cylindrical acute tooth, which appears to have 
grown at the base as it was worn away at the apex (as in the Rodentia), and 
presenting a character entirely unique among reptiles. Other genera are 
Paleosaurus, Thecodontosaurus, Rhynchosaurus, &c. There are obscure 

indications of species of Varanus, Iguana, Lacerta, Scincus, &c., or of very 

closely allied genera. 
We come now to the consideration of Saurians, of a type of organization 

in many respects much superior to those hitherto considered. The most 
striking feature consists in the rhizodont character of the teeth, or the 
implantation of the teeth either in so many distinct sockets, or else in a 
deep furrow. Some authors make a distinct order of Rhizodontes. Com- 
paratively few of the species known belong to the fauna of the present 
day; the remainder being entirely extinct, and exhibitmg forms the most 
different from those which now abound on the surface of the earth. But 
one family has living representatives, and most of its species are now 
extinct. 

This family, Crocodilide, the eighth of our classification, is readily 
distinguishable from other recent families by important characters, ‘in 
addition to the implantation of the teeth in distinct sockets. The tongue is 
broad, fleshy, and entirely attached between the rami of the lower jaw. The 
latter are longer than the cranium. The skin of the head is closely 
adherent to the subjacent bone, and is without scales. The external nostrils 
are close together at the superior extremity of the snout, and are provided 
with movable valves. The posterior nostrils open in the pharynx, and not 
in the mouth, as in other saurians. The external ears also present an 
unique character, in being provided with two movable opercula, simulating 
the concha of the mammalian ear. The pupil consists of a vertical slit. The 
skin of the back is covered with solid bony shields, with longitudmal 
carinz, and arranged in longitudinal bands. The belly is covered with trans- 
verse series of square plates. The greatly compressed tail is surmounted 
by longitudinal crests, and provided with whorled square plates. The anterior 
extremities have five distinct toes, the two exterior without claws; the pos- 
terior have but four toes, which are palmated, or semi-palmated; three 
only have claws. The penis of the male is simple, and the cloaca opens by a 
longitudinal slit, instead of the double penis and transverse slit of most other 
saurlans. 

The living Crocodilida are most abundant in the New World, where 
about one half of the entire number is found. Europe presents us with not 
a single species, Asia has three, and Africa perhaps four. Among the 
crocodiles of the present day, we distinguish three distinct genera, the 
alligators or caymans (Alligator), the true crocodiles (Crocodilus), and the 
gavials (Gavialis). The two first genera are distinguished from the last 
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by the comparatively short, broad skull. In Alligator, again, the fourth 
tooth of the lower jaw, or canine, is received into a cavity of the palatal 
surface of the upper jaw, where it is concealed when the mouth is shut: in 
old individuals the upper jaw is completely perforated by these large canines. 
The entire genus is confined to the New World. In Crocodilus, the first 

tooth in the lower jaw perforates the palatal process of the intermaxillary 
bone when the mouth is closed: the fourth tooth in the lower jaw is 
received into a notch cut in the edge of the upper jaw, and is visible 

externally when the mouth is closed. ‘The genus is represented in the West 
India Islands, but probably not on the continent of America: it is also found 
in both Asia and Africa. The commissure of the jaws, in both species, 
presents a sinuous or waved margin, and the teeth are of unequal size. In 
Gavialis the jaws are very straight, and greatly elongated, so as to form a 
sub-cylindrical beak. The teeth are nearly equal in size, and similar in form, 
in both jaws; and the first, as well as the fourth tooth, on each side of the 
lower jaw, passes in a groove in the margin of the upper jaw when the mouth 
is closed. The best known species, Gavialis gangeticus, or the common 
gavial, is found in the Ganges, and probably in other rivers of Asia. The best 
known species of alligator proper is A. mississippiensis, a conspicuous inhabi- 
tant of North America. On the Atlantic coast, it occurs as far north as Cape 
Fear River in North Carolina. They were formerly very abundant in Florida, 
and of great size, individuals of 20 feet in length having been met with. They 
construct a curious nest, consisting of a cone of about four feet in diameter 
and height, composed of alternate layers of eggs and mud mixed with grass. 
The males in spring make a noise resembling the bellowing of a bull. PI. 
88, fig. T, represents one of the South American alligators. The genus 
Crocodilus is illustrated by C. vulgaris (pl. 88, fig. 8), or the common croco- 
dile of the Nile. 

The Crocodilide of the present day all possess vertebrz with concavo- 
convex articulations, or the anterior face concave and the posterior convex.- In- 
stances of this same character occur in the fossil species. Others, how- 

ever, as Pleurosaurus, Teleosaurus, Macrospondylus, &c., have concave 

articulations at both extremities. In a third series the reverse of the first 
takes place; the anterior articulations being convex, the posterior concave, 

as in Streptospondylus, Cetiosaurus, &c. About T0 fossil members of the 
family are known, comparatively few of these, however, belonging to the United 

States. Many species were of enormous size, exceeding those of the present 
day, although some of the latter have been known upwards of thirty feet in 
length. 

Fam. 9. Enaliosaurii. The remaining families of Saurians are all com- 
posed of extinct species; many of them of enormous size, and of most 
remarkable organization, fitting them for the water, the air, the land. The 
enaliosaurians are the most highly aquatic of all known saurians, and 
perhaps of all reptiles. or this mode of life they were well calculated, by 
the highly unique structure of the extremities. While all other known 
reptiles never have more than five toes, nor more than five joints to each toe, 
the enaliosaurians have to each foot an indefinite number of toes, of an 
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indefinite number of joints, all united into a strong paddle or oar. In this ~ 
respect they resemble fishes, an analogy which perhaps detracts from that 
eminence which the alveolar character of the teeth would imply. The entire 
framework is eminently calculated for progression in the water, the anterior 
extremities being more powerful than the posterior. The numerous vertebre 
have biconcave articulating surfaces, and the bodies are rather broader than 

long. The immense eyes were provided with a bony sclerotic hoop, as in 
birds, composed of numerous pieces. This hoop, however, instead of being 
imbedded in the sclerotic of the eye, was probably attached to the margins of 
the orbit anterior to the eye. The teeth were large and conical, arranged in 

a longitudinal groove, bearing traces of a subdivision into alveoli. The 
skin was probably naked. The entire structure of the enaliosaurians indicates — 
a highly rapacious character, well fitted to make them the terror of the 
deep. ‘That their food consisted mainly of fishes is shown by the fact that 
their coprolites, or fossilized excrement, always contain scales or bones of these 

animals. 
The enaliosaurians inhabited the seas of Europe during the deposit of the 

Trias and Jura formations. No species have as yet been detected in North 
America. 

Of the numerous genera of this family, we have space to mention but 
two, which perhaps offer the extremes of structure. The first of these is 
Ichthyosaurus (pl. T4. fig. 83), a form which probably resembled that of 
some living cetaceans, as the dolphin. Like some of them, too, it was 

probably furnished with a vertical cartilagmous fin near the tail. The 
head was very large and pointed, the neck very short, and the tail very 
long; the entire animal having an acutely sub-fusiform shape. Plesiosaurus 
(pl. 74, fig. 82) presents conditions of external appearance precisely the 
reverse of the last genus. With a very small head, the neck was of such 
enormous length as greatly to exceed, in this respect, any other animal. 
Some species have as many as 40 cervical vertebrz, and the neck must 
have had a flexibility and freedom of motion far exceeding that of the swan, 
or any of the herons. In mammalia, this number never exceeds seven; 
birds have from nine to twenty-three ; in living reptiles, from three to eight. 
The tail of Plesiosaurus was shorter, and the feet weaker and more slender 

than those of Ichthyosaurus. Some species of both genera exceeded 20 feet 
in length. 

Fam. 10. Pterosaurvi. Of all anomalous reptilian animals, Pterodacty- 
lus, the single genus composing the family, presents perhaps the most remark- 
able features. Even its position in the class Reptilia has been allowed, 
comparatively speaking, but recently, some writers assigning it to fishes, 
some to mammalia, others to birds; while a few saw in it a connecting 

link between the two last mentioned classes. Wagler went so far as to 
construct for it a new class of vertebrate animals, in which he likewise 

placed the enaliosaurians and the monotrematous mammalia. In appearance 
they must have somewhat resembled, when living, enormous bats; and 
would have well illustrated the fabulous dragon of olden times. The pecu- 
liarity which distinguishes the pterodactyle from all other reptiles is to 
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be found in the conversion of the anterior extremities into true wings. It is 
indeed true that one genus of living saurians, Draco, possesses the power of 
gliding through the air, but this is effected by means of the extended ribs 
alone, which, covered with skin, and margining the sides of the body, support 
the animal in its aerial movements, precisely as does the outstretched skin of 
the Pteromys, or flying squirrel. The entire structure of the pterodactyle 
fitted it for living in the atmosphere, where it probably possessed as much, 
if not more, freedom of motion than the bat of the present day. ‘The light- 
ness and hollowness of the bones, the bony connexion of the ribs with the 
sternum, the processes of the ribs, the numerous anchylosed sacral vertebree, 
&c., all conclusively indicate this fact. The external or little finger of the 
anterior extremities, was of enormous development, and a membrane extended 
from this, probably to the tail, including the feet. The remaining four inte- 
rior fingers were of moderate size, and all provided with strong claws. In 
the bats, it is the four external fingers which are greatly developed, and over 
which the wing membrane is stretched, leaving the thumb alone, of normal 
size, and provided with a claw. The elongated jaws were provided with 
teeth arranged at intervals, and each implanted in distinct sockets, to the 
number of from 10 to 34 in each jaw. The food of the smaller species con- 
sisted of insects, the larger preying upon fishes or the marsupial mammalia of 
their day. None of these highly curious animals have been detected in North 
America. 

Fam. 11. Dinosauria. While the Pterosauria inhabited the air and the 
Enaliosauria exclusively the water, the Dimosauria seem to have had the 
dry land as the stage on which they played their part in the economy of 
an ancient world. The species of this family exhibit a striking mammalian 
feature in the anchylosis of five vertebree to form the sacrum. In no other 
saurlans, excepting the pterodactyles, is the number greater than two. 
The bones of the extremities were much developed, with crests for the 
attachment of muscles, and with a medullary cavity in the interior, as in 
mammalia and birds. The species were all of gigantic size, and divisible 
into two sections, the one carnivorous, the other herbivorous. The former, 

including the genera Megalosaurus and Hyleosaurus, exhibited peculiar 
serrated sabre-shaped teeth, arranged in distinct sockets; while the latter, 

embracing Iguanodon (and perhaps Plateosaurus) had teeth not unlike those 
of Iguana, which were pleurodont in their attachment to the jaws. Fora 
long time the single species of Iguanodon was supposed to have attained a 
length of from 70 to 100 feet; and although this size is now denied, yet this 
gigantic saurian must be ranked among the largest of all terrestrial animals. 
Of the four known species of Dinosauria, none have been found out of 
Europe. 

Fam. 12. Labyrinthodonta. This remarkable family should, perhaps, 
in a strictly natural arrangement, come next to or be included among the 
Batrachia, although several features would seem to require a position 
superior to that of the family just mentioned. The more essential differences 
consist in the implantation of the teeth in distinct sockets, and in the 
development of certain of the anterior teeth of both jaws into large and 
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formidable tusks. Other important points of distinction are to be found in 
the particular relations of several bones of the skull, some of which strikingly 
resemble those found in the crocodiles. The two occipital condyles impart a 
batrachian feature not to be found in any other saurian. Various genera are 
ranged in this family by the German paleontologists: the more conspicuous 
of these are Mastodonsaurus and Labyrinthodon, the latter of which, in 
addition to a close set series of nearly equal teeth along both jaws, has 
another along the anterior part of the outer margin of each vomerine bone. 
Two or three canine-shaped teeth, much larger than the rest, are placed in 
the intermaxillary bones, and in each vomer; other tusks being somewhat 
irregularly implanted in other situations. So few fragments of the rest of 
the skeleton have been found that we cannot have a clear idea of the animal, 
which may, however, have resembled a frog in external appearance. Some 
species are known to have possessed an armor of bony plates like that of 
the crocodiles. Not the least interesting feature of the Labyrinthodonts 
is presented by the peculiar structure of the teeth, a transverse section of 
which exhibits the most complicated cerebriform convolutions and sinuosities 

of the cement and dentine. ‘The only parallel to this, among recent ani- 
mals, is to be found in some species of the North American ganoid fish, 
Lepidosieus or the gar. It is highly probable that the curious hand-like 
fossil foot-marks found in Scotland and Germany, and provisionally assigned 
to a Cheirotherium, were impressed by some labyrinthodont. No species — 
of the family have been found in North America. 

OrperR 4. CHELONIA. 

The order Chelonia, or tortoises, is readily distinguished from other rep- 
tiles by the entire absence of teeth and the immovable union of the ribs 
and sternum into a kind of box, within which the soft parts are inclosed, and 

from which project the head, tail, and four extremities. This box is 

always broader than high, sometimes nearly as broad as long, and consists 
of two portions: one superior, or dorsal, called the carapace, or buckler ; 
the other inferior, or ventral, known as the plastron or shield. The cara- 
pace is usually much arched, the degree of curvature varying with the 
family: the plastron is flat or sub-concave. The plastron usually consists 
of eight elements united in successive pairs, and a ninth occupying a notch 
between the first pair. In the carapace there are two sets of bony ele- 
ments, one margining the other. This solid framework is covered by horny 
plates of various shapes and sizes, not necessarily similar in this respect to 

the osseous elements; more rarely by a simple coriaceous integument. The 
extremities are covered by a scaly skin. There are additional peculi- 
arities in the osteology of the Chelonia, to which our limits forbid us to 
refer. 

The head, neck, and tail are movable, and often retractile within the 

shell; the eyelids are always three in number; no external auditory 
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meatus; nostrils anterior; tongue fleshy, depressed, and thick. The cloaca is 
situated under the tail, with the orifice rounded and puckered. The male 
organ is simple. 

Fam. 1. Testudinida. The family first to be considered embraces spe- 
cies which are exclusively terrestrial. They are known by their high-arched 
carapace, their full ossification, the complete investment of all the toes by a 
common skin, forming a true club-foot, on the exterior of which are to be 
found the blunt nails. ‘The jaws are naked; the tympanum visible; the eyes 

lateral, with the lower eyelid higher than the upper. The tongue also is 
papillose. The four generic forms are, Ainirys, Homopus, Pyxis, and 

Testudo. But one of these genera, Testudo, is found in North America, 
where it is represented by a single species, 7. polyphemus, or the gopher. 
This animal is found in Georgia and Florida, in sandy districts, where it 
excavates holes in the ground which much impede the movements of horse- 
men. Another species, 7°. elephantopus, is found in great numbers in the 
Gallapagos Islands, were they average 60lbs. in weight. ‘They are eagerly 
sought for by the crews of vessels, and when captured serve for fresh 
meat,.and may be kept in the hold of a ship for a year without food or 
drink. One species, 7. graeca (pl. 81, fig. 40), is found in the South 
of Europe; while 7°. geometrica (pl. 81, fig. 39, and pl. 90, fig. 13) lives in 
the East Indies. 

Fam. 2. Emydide. In this family, the feet are more perfectly formed 
than in the last, the toes being five im number and movable, most generally 
united by a membrane or palmated. The mandibles are usually horny, 
trenchant, and naked. ‘The tympanum is visible, and the eyelids are of equal 
height. The tongue, of nearly equal thickness throughout, is smooth at the 
surface, but presenting longitudinal folds. In most species the shell is con- 
siderably depressed. 

This extensive family presents two sub-divisions or sub-families, whose dis- 
tinguishing features are to be found in the shape of the head, in the position 
of the eyes, and in the manner in which the head and neck are retracted 
within the shell. 

In the first sub-family, the Cryptoderes, the head is conical, sometimes as 

as high as broad; the eyes are lateral. The neck is short, thick, cylindrical, 

invested by a loose non-adherent skin. When the head is retracted the 
neck assumes an 8 shape, and both are nearly, if not entirely, concealed by 
the anterior margin of the shell, or by the loose skin of the neck. The 
most striking anatomical difference between the two sub-families is that in 
this the pelvis is attached to the carapace by a cartilaginous symphysis, and 

not at all to the plastron, this permittmg a certain freedom of movement ; 
while in the second sub-family, the pelvis is immovably attached to both cara- 

pace and plastron. 
The first genus to be referred to among the Cryptoderes is Cistudo, 

which includes the common land tortoise (C. clausa) of the United States. 
Here the carapace is very high and arched, while the lower shell or plas- 
tron is divided into two pieces by a hinge, which enables them to shut 

close against the upper shell, and thus completely to inclose the entire 
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animal. The principal food of the land tortoise consists of vegetable matter, 
as fungi, of slugs, &c. Other species are found in the Old World, as C. 
enropea (pl. 81, fig. 41, and pl. 90, fig. 12). Sternotherus, with some resem- 
blance to the last genus, has the anterior half only of the lower shell movable. 
The single North American species, S. odoratus, or the stinkpot of the 
Middle States, is a small species, exclusively aquatic, and often caught on a 
hook. It exhales a very disagreeable musky smell. Commonly confounded — 
with this species is Kinosternon pennsylvanicum, a turtle of about the 
same size, but with the lower shell in three pieces, of which the middle 
is fixed, and the anterior and posterior move on this by cartilaginous 
hinges. The next noteworthy genus is Chelonura, or the snapping-turtle 
of the United States. Of this, there are two species, one confined to the 
South-West, and of immense size. The genus H’mys includes species 
with depressed bodies and immovable plastron; five toes to the feet, the 
posterior with four claws only. Of this single genus there are 17 species 
known in the United States. The most remarkable is HE. terrapin, the 
common diamond-back terrapin, so highly prized by epicures. It is caught 
in the brackish waters of the Chesapeake, and other bays and rivers, and 

commands a high price. Another species, #. picta (pl. 81, fig. 42), 18 ex- 
ceedingly abundant. 

In the second sub-family of the Hmydide, or the Pleurodeles, the neck 

and head are not capable of complete retraction within the anterior part of 
the shell, but only partially to one side. The cranium is more or less 
depressed, and the eyes are more or less superior, and approximated. The 
skin which covers the neck is closely adherent to the subjacent muscles, and 
follows the neck in all its movements. None of the species belong to North 
America; many, however, to South America. The most remarkable is 

the Chelys matamata, or matamata tortoise of Cayenne, remarkable for the 

numerous fringes and other appendages which give it so grotesque an ap- 
pearance. 

Fam. 3. Trionycide. This family is known by the complete absence 
of scales upon the body, the shell being covered by a soft skin, and with 
free and flexible borders detached from the sternum. The feet and head 
are equally clothed with a naked skin, the latter without visible tympanum, 

-and with nostrils prolonged into a kind of tube. The feet are provided 
with five toes each, with, however, but three claws. The species are all 

highly aquatic, with a much depressed shell, which, with their oar-shaped 
feet, well fits them for rapid progression in the water. But two genera are 
known, Tryoniz and Cryptopus ; species of which are found in North 
America, Asia, ant Africa. Two species of Trionyx are found in the 
United States, where they are known as the soft-shelled turtle. One 
species is exceedingly abundant in the Mississippi and its tributaries. It 
bites readily at a night line, and is esteemed, in many places, a great 

delicacy. 
Fam. 4, or the Chelonide proper, includes the marine species, which are 

all of immense size. Their carapace is much depressed, and the upper jaw 
usually presents a curved beak somewhat like that of a hawk. The feet 
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are true oars or paddles, with but a faint trace of one or two claws externally ; 
the anterior are much larger than the posterior. There are two genera, 
one Sphargis, with a naked skin on the shell, and Chelonia with plates. 
Sphargis coriacea (pl. 81, fig. 43), or the leather turtle, is the largest of all 
living Chelonia, individuals having been known to weigh 1500\bs., with a shell 
six feet in length. Chelonia imbricata, or the hawks-bill turtle, found among 
the West India Islands, and in other localities, furnishes the valuable tortoise- 

shell of commerce. C. mydas, or the green-turtle ( pl. 90, fig. 11), is highly 
prized by epicures. It is caught in great numbers among the West India 
Islands and on the coast of Florida, especially about Key West. Most sea 
turtles are vegetable eaters. 
We shall now make a brief reference to the fossil Chelonia, having 

purposely deferred their consideration until the last. Numerous species of 
Testudo are found in the Tertiary of Europe, and one or two in that of 
Brazil. The Himalaya furnishes an enormous species of land tortoise 
closely allied to Testudo, in Colossochelys atlas, an animal which with a 
total length of 18 feet, had a carapace or back shell 124 feet in length, 
8 feet broad, and 6 feet high. The sternal shell or plastron was 93 feet long, 
8 broad, and over 6 inches in thickness. The feet must have equalled, or 
exceeded in size, those of the largest rhinoceros. Many species of EHmys 
have been found in the Jurassic and tertiary strata of Europe. <A species 
of Chelonura, or snapping-turtle, is described, from the Ciningen marl. 
Trionyx, Chelys, and several other modern genera, have their fossil represen- 
tatives. Fossil species of Chelonide, or sea turtles, are not uncommon in the 
Jurassic, cretaceous, and tertiary strata of Europe; and one species, Chelonia 

cooper, is indicated from the State of Georgia. Many species of Emydide 
are found in the bone caves of Pennsylvania, most of them, however, identical 

with recent species. 
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VERTEBRATA. 

Crass II]. Aves. Birps. 

No class of the Animal Kingdom is more stongly marked or more 
competely isolated from other classes than that of Birds. Having the body 
covered with feathers, which are peculiar to this class, with the two anterior 
extremities analogous to the fore legs in quadrupeds transformed into wings, 
and an organization completely adapted to inhabiting the air, at various 
altitudes, during the greater portion of their lives, they are capable of swiftness 
of motion surpassing any other of the Vertebrata, and wander over the regions 
of space with great ease and celerity. We wish to be understood, however, as 
speaking of the general character of the class; for nature, ever disposed to 
vary her productions, has given to some species very limited powers of flight, 
and totally denied them to others. 

For the purposes of flight, and especially for such long continued 
exertion upon the wing as may be observed in many birds, an admirable 
adaptation of anatomical organization subserves. It is obvious that a 
great degree of muscular power 1s indispensable, and we accordingly find 
it, and sustained too by a provision for producing the most energetic and 
protracted respiration. This is the curious arrangement by which the air 
which enters the body is not restricted to a pair of lungs, but is transmitted 
to various large air-cells in the abdomen and other parts of the body, and 
even into the interior of the bones. By this means the respiratory surface 
is incaleulably extended, and the specific gravity of the body greatly 
diminished. There are also other anatomical characters, from which it is 

demonstrable that to be filled with air is the natural or healthy state of 
these cavities, and that they are always filled by active or unimpaired 
inspiration. This extraordinary arrangement is highly developed in rapacious 
and other birds which habitually fly to great heights in the atmosphere; but 
it is also found in great perfection in singing birds, and has evidently an 
additional use in enabling them by deep and less frequent inspirations to 
sustain protracted song. 

For general elegance of form no class of vertebrated animals can be 
compared to birds, and they alone of the entire circle of animal life are gifted 
with voice which can be considered as musical or even agreeable to the ear. 
It is the latter character which immediately recommends them to all nations 
and classes of mankind, and establishes them as favorites. It has somewhat 

an aspect of misfortune, though, so far as relates to many of the pre-eminently 
superior songsters of Kurope, the business of catching them and reducing them 
to subjection has been long pursued and carried on to an extent which would 
be scarcely credited in America. 

Singing birds are almost exclusively restricted to the Insessorial or 
perching birds. The song was formerly supposed to be peculiarly the 
expression of love during the breeding season, but this is not strictly the 
case, for many species sing in the autumn long after the labors of incubation 
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have been accomplished, and it even appears to happen occasionally that a 
bachelor bird sings all summer apparently for his own exclusive amusement. 
Mr. Broderip, in Zoological Recreations, mentions a case of this kind as 
follows: “ We have heard the wild thrush, one of the sweetest singers of his 
tribe, sing far into September, but we watched narrowly and never could find 
that he had a mate.” He was either too much of a genius to be troubled with 
the cares of ornithological matrimony, or was culpably unambitious about 
perpetuating the ancient house of the Thrushes. 
Many birds which have no song possess notes of remarkable beauty and 

purity of intonation. 
It appears to be nearly or quite impossible to set to music any length- 

ened song of a bird. This is owing to its being, as termed by musicians, 
out of time. This remark does not imply, however, to some birds which have 

a few melodious notes; these can often be accurately recorded, though it 
must be borne in mind that it is nearly impossible to imitate them with any 
instrument. 

Nearly all birds can be taught strains other than their natural notes, by 
the more or less long continued repetition of such in their hearing; and 
several families, especially of the Parrots, can-be taught to imitate the human 
voice with considerable success. No animals except birds are capable of 
this kind of imitation. The strength and compass of a bird’s voice depend 
on the size and proportionate force of the larynx. The male only possesses 
this organ in sufficient development ; in the female it is weak and small. It 

is found by experiment that this organ may be greatly improved in all singing 
birds by exercise and habit, so as to greatly enlarge and improve the song. 
Nutritive food, fresh air, and exposure to sounds which excite attention and 
emulation, in the season of courtship especially, are productive of this effect. 

The highest degree of merit as a songster, from time immemorial and by 
universal assent, has been awarded to the nightingale, of which we shall speak 
at length in its proper place, and also of the greatest of our American song- 
sters, the mocking-bird. 

In the economy of the bird the bill is, perhaps, the most important organ, 

as it not only performs the offices of the jaws in other animals, to some 
extent, but is also a substitute in a great measure for the hand or fore paw 
of other vertebrata. It has considerable analogy, however, to the length- 
ened snout of the crocodiles, or the long-nosed fishes or quadrupeds. By 
this organ the food is seized in all birds, and in rapacious birds it is con- 
structed for tearing their prey in conjunction with the feet and claws, and such 
is the case also so far as relates to many of the small insect-eating birds. 
Some birds, the horn-bills (uceride) for instance, have large and grotesque 
appendages to this organ, the uses of which have never been ascertained. (See 
pl. 103, fig. 2). 

The possession of wings is the most peculiar character of birds amongst 
the vertebrated animals, but in several groups these members are so 

materially modified as to be almost useless. In very many of the Galli- 
naceous birds, which comprise the common fowls, the pheasants, quails, 
&c. (pl. 96), the wings are so short and weak as to be only capable of 
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restricted and noisy flight; while in the ostrich, emu (pl. 94, 95), and some 

swimming birds, they are only useful to assist in running or swimming. In 
all cases, however, there appears to be ample compensation in enlarged powers 
of the two latter methods of locomotion. 

All birds are protected from external injury by a more or less densely 
arranged growth of feathers, which are their peculiar clothing. Im the 
smaller birds these are frequently highly ornamental; while in the tribes 
inhabiting the water or found only within the limits of excessive cold, in 
which utility is more strictly an object, this clothing is remarkably compact, 
and adapted in the most wonderful manner to the retention of warmth, In 
the swimming birds it is absolutely impervious to water, and is constantly 
lubricated by an oily secretion from a gland near the rump, more or less. 
developed in all birds. 

The periodical renewal of this plumage is termed moulting, and usually 
takes place in all birds once in a year. It usually occurs several times 
before the mature plumage of the species is attained. The plumage alters 
also considerably in the course of a year, the brightest colors and otherwise 
most complete plumage being observable durmg the season of courtship and 
incubation ; after which it fades and in some species a moult takes place, 
during which the male bird assumes a plumage resembling that of the female, 
only attaining his own again in the spring. 

The digestive power of all birds is very powerful, and the demand for — 
food is accordingly of frequent recurrence. All birds are great eaters, and 
seem necessarily to require a comparatively large quantity of food to 
sustain their active habits and peculiar organization. The food is at first 
temporarily deposited in a sac, which is merely an extension of the gullet, 

and termed the craw, from which it is generally transferred to the stomach 
proper. This is composed of two apartments, in one of which the food is 
moistened by a secretion from peculiar glands, and then transferred to the 
second part or gizzard, in which the digestion is completed. The gizzard 
is furnished with enormously strong muscles in birds which feed upon 
grains, as the common fowl, but in those which subsist upon animal food 
the muscles are of but ordinary development. Many birds swallow particles 
of sand or gravel, for the purpose, it is believed, of assisting the powers of 
digestion. The craw is wanting in some birds which feed upon soft fruits. In 
parrots and pigeons it has the function of secreting a milk-like substance with 
which the food of the parent is mixed, and afterwards disgorged for the purpose 
of feeding the young. 

Of the senses possessed by birds that of sight is the most acute, and 
exceeds in power that of all other animals and even of man. The rapa- 
cious vultures and eagles have this sense in the highest degree, but all 
birds have it very acutely developed. The sense of smell does not seem to 
be at all remarkable in any birds, notwithstanding the opinion formerly 
entertained that by this sense vultures were attracted to their prey. This 
opinion has been completely disproved, and the fact fully established that 
they depend upon sight alone. Hearing is usually acute, and is very 
delicate in the owls, some of which are the only birds which have external 
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ears. The sense of taste is very imperfect in all birds, and touch little better, 
though the latter is amply developed in the ducks and other aquatic birds 
which seek for sustenance with the bill. In all other birds this sense is very 
dull, and almost exclusively confined to the feet. 

Birds are eminently migratory. The majority of the species found in the 
temperate zones during the summer, rearing their young, pass the winter 
many degrees south of the place of their nativity, and even penetrate into the 
torrid zone. In the course of these migrations many of the small birds per- 
form journeys which would appear almost incredible. Many of the American 
warblers, for instance, pass the winter on the shores of the Gulf of Mexico, 
and proceed in the spring as far north as Labrador. 

The red winged starling and other birds of North America, known as 
blackbirds, also proceed during winter to the extreme southern limits of the 
United States; while a few species, such as the rose-breasted grosbeak and 
yellow-breasted chat, push into South America. The migrations of European 
birds are very remarkable, many of the common species passing the winter in 
Africa, some species crossing the Straits of Gibraltar, and others venturing 
boldly across the Mediterranean. 

Pl. 1056 presents a view of the migrations of numerous species. These 
extensive flights are performed during both day and night; the latter time 
appears, however, to be that most universally adopted. Some small birds 
during their migrations fly at very considerable heights, much greater than is 
attempted by them at any other period. 

CLASSIFICATION oF BiRDs. 

Birds occupy a station in the great circle of the Vertebrata between Quad- 
rupeds and Reptiles. No class of animals has engaged the attention of 
naturalists to a greater extent, nor have their conclusions respecting subdi- 
vision or classifying been more various upon any other subject. 

There are nearly as many systems as there are ornithologists. 
We are disposed to look upon the circular or quinary system of Vigors and 

Swainson as the first approximation to the natural system, and in all respects 
the most philosophical. It will be impossible, however, to bring within our 
limits more than a mere outline of this remarkable system. 

Birds are naturally divided into five orders, each of which, of course, is 
characterized by general characters. The following is according to the views 
of Mr. Swainson. 

1. InsEssorEs, or typical Birds, comprising all the well known Sparrows, 
Warblers, Thrushes, Woodpeckers, and other small birds. In this order 

is found the highest development of the general characters of Birds, the 
greatest variety and beauty of plumage, and an organization especially 
enabling them to live habitually amongst trees. 

2. Raprores, or rapacious Birds, composed of the Vultures, Falcons, and 

Owls. These subsist entirely upon animal substances, and are the strong- 
est and most powerful of all birds. They are strictly analogous to the 
tigers, dogs, hyenas, and other carnivorous quadrupeds. 
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3. NaTaTores, or swimming Birds, of which the Goose and Duck are— 
familiar examples. ‘They habitually live in the water, for which they are 
admirably constructed, like the whales, dolphins, and other aquatic mam- 
malia to which they are analogous. 

4. GRALLATORES, or wading Birds, well represented by the common Herons 

and Cranes. In these birds the long legs and neck are striking charac- 
ters, and their entire organization has ta its object the pursuit of such 
fishes or other animals as inhabit shallow waters or marshes. 

d). Rasores, or walking Birds, represented by the domestic Fowl and the 
Turkey, by the Pheasants, Partridges, Quails, and other birds. They live 
almost entirely on the ground, and are almost the only birds which have 
been completely domesticated. | 

We cannot, however, possibly enter into any details of this system, and are 
sorry to say that it has not been elaborated by any author to such extent as 
to enable us to avail ourselves of his labors so far as to present a view of the 
various families of birds upon its basis. The reader can consult with 
great advantage, upon this subject, the volumes of Lardner’s Cyclopedia by 
Swainson. 

The publication of “The Genera of Birds” by George Robert Gray, an 
ornithologist of great acquirements attached to the British Museum, has 
placed in the hands of naturalists the most complete synopsis of the genera 
and species of birds ever produced. His method and views of classification 
we propose to adopt in the following pages. 

Gray divides the class of birds into eight orders, as follows : 
1. AccipitRes, Rapacious birds. ( Pls. 104, 105.) 
2. PasseREs, Sparrows, Thrushes, and generally all the small birds. 

(:Pls..99, 100,108, 102.) 
Scansores, Parrots, Woodpeckers, Cuckoos, &ec. 
(Part of pls. 97, 98.) 

4. Corump#, Pigeons and Doves. (Pl. 96, figs. 12 to 15.) 
5. Gatitin #, Cocks, Pheasants, Grouse, Turkeys, &e. 

(Part of pls. 95, 96.) 
6. Srruruiones, Ostriches, Bustards, and the Emu. 

(Pl. 94, figs. 1, 2.) 
7. GraLita, or W ading birdgs,.(P1..98. )s:, « 
8 ANSERES, or Swimming birds. (Pls. 91, 92.) 

These orders contain, according to the views of Gray, about fifty families, 
which are again divided into about one hundred and fifty sub-families, admit- 
ting about eight hundred genera. 

The Geher of species of birds known is variously estimated. Gray 
enumerates in his great work about six thousand species, but Des Murs of 
Paris, in a beautiful and important work the Iconographia Ornithologica, 
now in the course of publication, and in which he intends to give plates of 
all known birds not previously figured, estimates them at ten thousand. 
The probability is that there are at this time about seven thousand well 
determined birds, many of which have been discovered since the commence- 
ment of Gray’s work; and to this number constant and large accessions 
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must continue to be made. Linneus in 1766, which is the date of the last 

edition of his Systema Natur, mentions only nine hundred and forty-seven 

species. The progress of discovery in ornithology may be inferred from the 
vast increase of known species since that period; and there is yet no symptom 
of cessation or respite, new discoveries being made almost daily. 

The largest and most complete collections of birds in the world are those of 
the Academy of Natural Sciences of Philadelphia, of the British Museum, of 
the Royal Museum at Leyden, and of the Jardin des Plantes at Paris. The 
first is probably the most extensive, though the number of species contained in 
it has not been ascertained. There are upwards of twenty thousand speci- 
mens exhibited, which, with the other collections of the Academy, are with 
great liberality gratuitously thrown open to the public. 
We shall now proceed to give in detail notices of all the families and sub- 

families of birds nearly as proposed by Gray, and shall also give brief sketches 
of the principal genera and species, more particularly of those inhabiting 
North America and Europe, but shall not neglect others ; hoping, upon the 
whole, to present to the reader a general view of ornithology sufficiently inter- 
esting to induce him to pursue further the study of this delightful branch of 
natural history. 

Orper 1. Accrpirres, OR Rapacious Birps, 

Immediately recognised by their strong and hooked bills, their formidable 
claws, and an organization entirely adapted to the pursuit and destruction of 
other animals, or to subsisting only upon animal food. These birds are found 
in all countries, and, although not numerous, are universally known. 

The rapacious birds comprise some of the largest of the whole class, and 
are by far the most muscular and powerful. They are usually solitary and 
very retired in their habits, and are’ more unproductive than any other birds. 
The female is the larger of the two sexes, and frequently has more handsome 
plumage. 

This order contains three families, which are the Vultures, the Falcons, and 
the Owls. 

Fam. 1. Vutrurip#, or Vuitrures. Head naked; bill more or less 
strong, sometimes rather long, hooked, and acute; wings long and pointed ; 

tail moderate ; tarsi short, strong, covered with scales ; toes moderate ; claws 
weak, but slightly curved. Size large; body thick and heavy; region of the 
crop or craw usually naked, or covered with woolly hair. 

This family presents an assemblage of large birds of remarkably uniform 
general habits and history. The name vulture has not inaptly been bor- 
rowed to express features of character which are repulsive in our own race, 
but which are common to the whole family of useful but disagreeable birds 
now before us. Cowardly and excessively voracious, they delight in dead 
animal matter in all stages of decay and putridity, of their indulgence in 
which they usually give sufficient evidence in the offensive effluvia which 
emanate from their plumage. Nevertheless, the unenviable tastes of 
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the Vultures are directed to a wise end. They are the scavengers of the hot > 
parts of the earth, performing valuable services in destroying dead animals 
immediately after life has ceased, in countries where large quadrupeds and all 
animals most abound. | 

It was long believed that Vultures were attracted to decaying matter by 
a very exquisite power of scent, which was supposed to enable them to distin- 
guish it at a great distance. The testimony of modern naturalists, especially 
Le Vaillant and Audubon, has completely disproved this opinon. The former 
found it impossible to protect animals which he had killed, except by covering 
them, which he sometimes did, with branches and leaves of trees, and found 
that they were no more interfered with. Audubon made several careful and 
conclusive experiments to the same purpose. It would, however, perhaps ~ 
be venturing too much to assert that birds of this family have not the sense of 
smell in rather an unusual degree, since a well developed olfactory apparatus 
has been satisfactorily demonstrated. We may safely conclude though, 
that in cases where Vultures are seen to converge from various directions in 
the atmosphere towards a recently dead animal, they are guided exclusively 
by their piercing vision. 

Of all families of birds the Vultures sustain the most lofty flight. Thus 
the traveller in the highest ranges of the Andes often sees the Condor, the 
largest of Vultures, soaring yet far above him, a mere speck in the heavens. 
For this purpose they are well fitted by the lightness of their bones, which 
in some species are hollow throughout, even to the toes. The common Turkey 
buzzard (Cathartes aura) has a skeleton so light as to weigh little over four 
ounces. 

Except in the capacity of scavengers the Vultures are of little economi- 
cal importance. Nothing but the most direct and pressing necessity would 
cause their rank flesh to be eaten, and their feathers are not useful. They 
occur in all torrid and temperate regions, very abundant in the former and 
frequently met with in the latter, rarely passing beyond the limits of the tem- 
perate zone. 

Sub-fam. 1. Vulturine, or true Vultures. Bill strong and somewhat 
elongated, more or less compressed, the basal half covered with a cere; 

upper mandible abruptly hooked; nostrils generally placed transversely in 
the cere and exposed; wings long; tarsi covered with small scales. Head 

naked, with the skin generally wrinkled and with scattering hairs; neck 
partially naked. 

The true or typical Vultures are restricted to the old world, and are 
found in great numbers (though of few species) in the warmer parts of 
Asia and in Africa, while in Europe one species only occurs sparingly. 
Nearly all the species are large birds, and they perform the same offices of 
scavengers as their relatives, the Turkey buzzards and Carrion crows, do 
in America, in which capacity they are of great importance in the densely 
populated Asiatic cities, and, in fact, in all tropical countries. This sub- 
family presents in the highest degree the general characters of the Vulture 
family, the naked head, neck, and tarsi, by which they are better enabled 
to partake of their putrescent food than if those parts were clothed with 
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feathers. Truthful to the instinct of cleanliness, however, which appears to 
prevail amongst all animals, vultures are said frequently to wash themselves 
thoroughly. 

Vultur monachus, Linn., is the European species; in addition to which 
there are of this sub-family two African and one Asiatic species ( Vultur 
ponticerianus, Lath.), well known as one of the Indian vultures. Little or 
nothing is reported concerning them other than the general habits of the 
family. 

Sub-fam. 2. Gypine or griffin Vultures. Bill lengthened, compressed, 
hooked, and very sharp. Wings long and powerful; tarsi moderate, very 

strong; tail rather long, rounded. Head more or less covered with hairs, more 
so than in the preceding. Size large; colors mostly fulvous. 

This sub-family is composed of species which appear to be analogous to the 
more savage types of rapacious animals. 

One species, Gyps fulvus, Linn. (pl. 104, fig. 9), inhabits Europe and is 
supposed to be common to Asia and Africa; it is popularly called the Tawny 
Vulture or Griffin, and by the latter name appears to have been known to the 
ancients. There are about four other species inhabiting Asia and Africa, the 
most remarkable of which are the Bengal Vulture and the Indian Vulture, 
which are in many places common features of Indian scenery and remarkable 
for their numbers and voracity. 

Sub-fam. 3. Gypaétine or bearded Vultures. Head and neck completely 
clothed. Bill strong, long, elevated towards the end, which is hooked. A well 
defined beard, or bunch of stiff hair-like bristles directed forwards from be- 
neath the lower mandible, is the peculiar character of this sub-family amongst 

rapacious birds. Legs short, middle toe long. Wings and tail long, the 
former pointed and very powerful. 

The bearded Vultures, with most of the characters of their family, have also 
the swiftness of flight of the Falcons, to which they have been attached by 
some ornithologists. This sub-family is composed of a single genus. Gypaé- 
tos, of which the principal species is the Gypaétos barbatus (Linn.), the 
Bearded Vulture or Lémmergeyer of the Alps. It derives its English name 
from the stiff beard-like tuft which characterizes the genus, and is much 

dreaded in some mountainous districts of Europe on account of its preying 
upon lambs and other young and feeble animals, added to which it has the tra- 
ditionary reputation of being disposed to carry off young children when left 
unprotected within range of its keen sight. The latter, however, is not well 
established, and the form of its talons, which are weak as in all the Vultures, 

tends to throw further doubt on the subject ; though, if very hungry, we would 
not trust him. 

The same species is supposed to inhabit all the high mountain ranges of the 
old continent, but the birds inhabiting those of both Asia and Africa are repre- 
sented by competent naturalists as different species, which is probably the 
case. If so, there are three species of the bearded vultures. 

Sub-fam. 4. Neophrine or slender-billed Vultures. Bill much lengthened 
and slender. Nostrils longitudinal, nearly medial; cere extended; face and 
part of the neck only naked. Size smaller than the preceding. 
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This sub-family consists of two genera of small vultures inhabiting southern 
Asia and Africa, one of which, the Neophron percnopterus, Linn., occasionally 
visits Europe, and has been found in Great Britain. It has been represented 
as exceedingly disgusting in its habits, preying only upon decaying animal 
matter, and very familiar in the streets and neighborhood of cities. It 
is this species which is most frequently alluded to by travellers in countries 
(and especially the cities) of Southern Asia and Northern Africa, and is 
usually called the Egyptian Vulture. Another species has been discovered 
in Abyssinia: and a distinct genus, comprising only one species, is found in 
Western Africa. It is the Gypohierax angolensis, Gm., or the Angola 
Vulture. 

These are all timid and weak birds, and devour all forms of animal filth - 

with unexampled greediness. | 
Sub-fam. 5. Sarcoramphine or American Vultures. Head and neck 

more or less naked, and with the skin either carunculated or corrugated. 
Bill lengthened and rather slender, but strong at the tip, which is curved and 
acute ; nostrils placed m the cere, with the opening large, exposed, and longi- 
tudinal. Wings long and pointed; tarsi long; middle toe long. Size 
various, comprehending the largest and the smallest of the vultures. Color 
black. 

The species of this sub-family are peculiar to America and constitute two 
well defined genera, Sarcoramphus, or the Condors, and Cathartes, which 

includes the Turkey Buzzard and Carrion Crows. The Condor (pl. 104, fig. 
11) is the largest of all rapacious birds. It inhabits Central and South 
America, generally frequenting the vicinity of the high mountain ranges, in 
which it rears its young at an elevation of ten to sixteen thousand feet above 
the level of the sea, above which it is represented by travellers as soaring 
to a vastly greater height. The eggs are laid upon the bare rock, two in 
number, white, and about four inches in length. The condor feeds princi- 
pally upon young animals, but several in company are said to attack the llama 
and other large quadrupeds, and readily overpower them. Very extravagant 
stories were carried to Europe by the earlier voyagers respecting the size and 
prowess of the condor, some of which gained considerable currency, and in 
fact the bird and its habits were little known until observed in South 
America by the celebrated Humboldt. It appears, notwithstanding its large 
size and great strength, to partake in a considerable measure of the dis- 
position to familiarity and susceptibility of semi-domestication which. prevail 
amongst the carrion crows and other of the American vultures. Dr. Gambel, 

in an account of this bird published in the Journal of the Academy of Nat. 
Sci. of Phila. vol. 1. p. 25 (quarto), has the following remarkable and 
interesting paragraph: “A condor which I saw at Valparaiso in 1845 
lived at large in the city, and appeared to be an universal favorite. It would 
follow after or walk alongside of a person like a dog, and offered no re- 
sistance to being handled or having its feathers smoothed down: so good- 
natured was it that it would receive the caresses of children, and permit 
them to beat it with switches or even attempt to get upon its back. In 
fact, I have never met with any bird which exhibited more tame- 
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ness or greater confidence in man than this large and powerful condor.” He 
adds, that this individual possessed its full powers of flight, and would occa- 
sionally soar to a great height, and, upon returning to the city, would alight 
upon a steeple or other elevated object. He continues: “It (the condor) ap- 

pears to be frequently caught by the Peruvians and Chilians, and thus tamed. 
I have several times seen birds nearly full grown offered for sale on the mole 
or market-place at Callao, being confined only by strong strings passed through 
their open nostrils.” 

Bonaparte’s specimen figured in his American Ornithology, vol. iv. pl. 22 
(continuation of Wilson’s Orn.), fully sustained the character given above, as 
the following extract (vol. iv. p. 21) will show: “The individual represented 
in our plate was remarkable for playfulness and a kind of stupid good-nature. 
During Mr. Lawson’s almost daily visits, for the purpose of measuring and 
examining accurately every part for his engraving, it became so familiar and 
well acquainted that it would pull the paper out of his hands, or take the 
spectacles from his nose, so that Mr. Lawson” (the famous engraver of birds), 
“seduced by these blandishments, and forgetting its character in other re- 
spects, did not hesitate to declare the condor the gentlest bird he ever 
had to deal with.” The best history of the condor extant is that in Bona- 
parte’s volume above cited; it may be of interest to add that he introduces 
it as a bird of North America, from the fact that a bill and a quill feather 
were brought home by the celebrated travellers Lewis and Clark, and 
were supposed to have belonged to an individual killed in the Rocky 
Mountains. No later travellers have observed it, however, though it 
is quite probable it will be found to inhabit that lofty range. The male 
condor is said to be the larger, which, if a fact, is an isolated ex- 

ception to the entire family of rapacious birds. (Proc. Acad. Philada., iv. 
p. 159.) 

The King Vulture, Sarcoramphus papa, Linn. (pl. 104, fig. 10), is a spe- 
cies which has beauty of colors remarkable in a bird of this family. It is 
much inferior to the condor in size, and is very common in the lower countries 
and the neighborhood of some of the cities of South America. It is indolent 
and inactive in its habits. Bartram, the celebrated botanist, saw large num- 
bers of a bird which he represents to be the king vulture, during his travels 
in Florida’ Singularly enough, he has not been confirmed by any subsequent 
observer, and the fact of this bird ever having been seen in any of that part 
of North America on the Atlantic Ocean yet rests entirely upon his authority. 
It is, however, known to inhabit Yucatan and other countries of Central 
America. 

The genus Cathartes is composed of several species, some of which in- 
habit North and others South America. The most remarkable is the Cali- 
fornian Vulture (C. Californianus, Shaw), which appears to be peculiar 

to the Pacific coast of North America. It is a large species, with the plu- 
mage entirely black. and is the bird alluded to as the “large black vulture” 
by travellers in those countries. It feeds upon carrion and dead fish, 
the latter of which it procures abundantly on the shores of the Columbia 

und other rivers. The nest is said to be built in the immense 
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pine trees of that region; and the eggs, two in number, are as large as those 
of the goose. 

The well known Turkey Buzzard and the Carrion Crow belong to this genus. 
Both are abundant in the southern states of North America, where they are 
found to be so useful in the removal of dead animals as to be protected by law. 
The former species (C. aura, Linn.) inhabits the north, though sparingly, as 
far as about latitude 41°. It makes its nest in the hollow stump of a tree; its 
eggs are about the size of those of a turkey, of a yellowish white color, with 
dark brown and blackish spots. The young are covered with down of a white 
color, which gives them a very singular appearance, and contrasts strongly 
with the black plumage of their parents. 
There is a small species (C. burrovianus, Cassin) which inhabits Mexico, — 

somewhat similar to the common species (C. atratus, Bertram), but is much 
smaller. It is, in fact, the least of known vultures. America, therefore, pro- 

duces the largest and smallest of the vultures of the world, which are the 
condor and the bird here alluded to. Those birds of this genus found in great 
numbers in South America were long supposed to be strictly identical with 
those of the northern continent, but have recently been represented to be dif- 
ferent ; they appear, however, to be strictly similar in their general characters 
and habits, which are the same as those of all other vultures. 

Fam. 2. Fatcontp&. Size greatly varied, but generally moderate and 
formed for rapid flight. Head and neck generally fully clothed; bill 
strongly curved and generally conspicuously toothed or festooned, very 
acute. Claws generally very strong and exceedingly sharp, especially those 
of the inner and hinder toes. Wings generally long; tail os 
broad. 

The Falconide, which include the Hawks, Eagles, Kites, and other genera 
of similar general form and habits, oxkibis the pestection of the rapacious 
characters. They differ essentially from the vultures; their forms are 
more graceful and their courage much greater. Endowed with great swift- 
ness and generally much boldness and cunning, and with beaks and claws 
expressly adapted to such purpose, they prey almost exclusively upon animals 
killed by themselves. The larger species feed upon quadrupeds, birds, and 
reptiles ; a few upon fishes, and many of the smaller live exclusively upon 
insects. The plumage varies greatly with sex and age, and maturity of 
plumage is usually only attained in several years. The female is usually 
fully one third larger than the male, and is frequently more vigorous 
and rapacious. The young have generally elongated spots on the breast 
and belly, where the adult has transverse bands or lines, or is un- 

spotted. 
The Falconide vary in size greatly, the largest species, the Great Sea 

Eagle of northern Asia and America (Haliaétus pelagicus), being nearly the 
size of the condor, and one of the largest of birds; while the smallest, which is 
the little Java Hawk (AMeraxr cerulescens), is scarcely superior in size to our 
common bluebird. 

The geographic range of this family includes the whole world: it is in 
tropical countries, where life teems most profusely, that the species are 
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most numerous. They are everywhere, however, alike in habits, and the 
unrelenting destroyers of everything that has life. 

Notwithstanding the nobility of character usually attributed to this family, 
there is little that is noble or magnanimous about ther, except whatever 
of such may be attributed to their usually graceful forms, instinctive cunning, 
and soaring flight; on the contrary, they are in habits the veriest robbers 
and most pitiful thieves of the feathered tribes, and the writer begs leave to 
add, that there is more decent respectability and true nobility in one honest 
gander, plebeian though he may be, than in all the noble falcons and imperial 
eagles that ever lived. We are sorry to differ so materially from the 
generality of naturalists, but this is our opinion, in which we only ac- 
quiesce in the conclusion of the great Dr. Franklin, who thought the bald 
eagle had scarcely a sufficiently good character to entitle him to the distinc- 
tion of representing the American republic, and hinted that the turkey would 
have done better. We will not, however, at present venture quite so far as to 

insist upon the latter. 
Sub-fam. 1. Falconine or true Falcons. Bill short, very strong and 

sharp; upper mandible with a well defined tooth, sometimes two, and also 
more or less festooned; under mandible truncated or emarginated at the 
end. Feet strong, middle toe long, claws strong and acute. Wings 
usually lengthened and formed for rapid flight. Size moderate or small; 
never large. 

In this sub-family we find the most complete development of characters 
indicating and in accordance with habits of rapine and violence. The 
boldest and most daring of birds of prey, their whole structure fits them for 
carrying on a life of warfare; their great muscular development, their long 
wings and powerful claws, enable them to pursue their prey with incredible 
swiftness and seize it with unerring and deadly grasp. The restricted 
genus Falco contains the species most noted in these respects, among which 
are some of the fastest flyers of all birds. Several of these were formerly 
highly valued when trained for falconry, especially the Falco peregrinus, 
Linn., or wandering falcon (pl. 104, fig. 5), which is an European species, 
but also found sparingly along the sea-coasts of the United States. It is 
known in New Jersey by the name of the duck hawk, and also as the 
bullet hawk, and preys almost exclusively upon ducks, which it overtakes 
and strikes upon the wing. ‘The latter name (bullet hawk) appears to have 
been given from a supposition which is prevalent, that it actually strikes the 
duck with its breast and knocks it down by mere momentum. An inspection 
of its ferocious-looking beak and claws will, however, justify quite a different 
conclusion. 

Another of the larger falcons is the Jer Falcon (F“ islandicus), which is a 
native of the northern regions of both the Old and New Worlds, though most 
abundant in the north of Europe, braving the coldest climates, and, in fact, 

rarely making its appearance in temperate latitudes. It is of a beautiful 
white color striped with black, which with its courage seems to have made it 
a great favorite with faleoners, and its use appears to have been almost 
monopolized by persons of noble blood. 
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There are several small species of this genus, all of which appear to have 
been trained for falconry, such as the merlin (/. @salon), the hobby (F‘ 
subbutes, pl. 105, fig. T), and others. Of North American species there are 
several, such as the pigeon hawk (F.. columbarius), which is frequently met 
with throughout the United States, and the beautiful little sparrow hawk 
(£. sparverius), a familiar and remarkable bird inhabiting the whole conti- 
nent. It may be seen in the Middle States throughout the year, especially, 
however, in summer, and excites attention by its capricious movements. 
Seated upon a fence or isolated tree, it suddenly darts to some point in the 
field, hovermg in a peculiar manner over a single spot, and frequently 

returning unsuccessful to begin a fresh look-out. Spying a straggling grass- 
hopper or beetle, it makes sure of him, and solaces its appetite leisurely. It- 
rarely feeds upon anything else than insects, generally grasshoppers, an 
abundance of which is usually found in localities which it frequents. It builds 
its nest in the hole of a tree, sometimes in one deserted by a woodpecker, 
and lays four or five yellowish spotted eggs. The young are readily caught 
and easily tamed. It is a species very remarkable on account of its quiet and 
more bird-like habits than any other of our falcons, and has been ranked as 

generically distinct. | 
The Kestril, F’. alaudarins (pl. 105, fig. 8), appears to resemble in many 

respects the sparrow-hawk, and is also clothed in gay plumage. 
The foreign species of this sub-family are numerous. There is a South 

American genus (Harpagus, Vigors) and another of Africa (Aviceda, 
Swainson), which have two strong teeth in the upper mandible instead of 
one, which is usual. An Indian species (Falco lophotes) is probably the most 
beautiful of rapacious birds. In this sub-family we also find the very small 
hawks constituting the genus Mierax, Vigors, which are the smallest of tho 
family. This distinction belongs to Hl. cwrulescens, or the little Jaya hawk 
of the books. 

Sub-fam. 2. Buteonine, or Buzzards. Bill short, broad at the base, 
much curved, festooned on the margins of the upper mandible Head usually 
broad and rather flattened. Wings long, though scarcely formed for rapid 
flight, tarsi rather lengthened, feet moderate, toes rather short. Size moder- 
ate, sometimes large, never very small. 
_ The buzzards compose a sub-family of strong and massive formed birds 
with broad wings and soaring flight, but of inactive and rather sedentary 
habits. They feed on all. descriptions of the smaller and weaker quad- 
rupeds, birds or reptiles, nor do they reject the flesh of dead animals. 
Some species live almost exclusively upon frogs and snakes, others upon 
insects. 

They are widely «disseminated. Of the American species the red- 
tailed hawk (Buteo borealis, Linn.), and the winter falcon (B. lineatits), 

are the most common and universally known, and have received vari- 
ous names from the farmers and housewives amongst whose poultry, 

especially the junior part of it, in the spriug, they make considerable 
havoc. They generally, however, go by the common denomination of hen 

hawks, or occasionally chicken hawks. These birds build their nests in 
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high trees, and it is when rearing their young that they are most destructive. 
They are destroyed without mercy by our agricultural population, and are be- 
coming rare, as resident birds, in the more densely populated districts ; but 
when the rigors of winter urge them to more excursive habits they are fre- 
quently met with. A smaller species is also occasionally seen in all the 
Northern States; it is the broad-winged hawk of Wilson (B. pennsylvanicus). 
It is a handsome plumaged and rather graceful bird, and comparatively harm- 
less in its habits. 

Of the European species the common buzzard, B. vulgaris (pl. 104, fig. 8), 
is the best known. Im disposition and general history it is much like the 
common species of America. It is frequently met with in England and Scot- 
land, and is disseminated over the whole continent; it has been observed to 
prey upon almost every description of sinall animals. 

The genus Archibuteo comprises several fine species which have the legs 

completely feathered to the toes, and which are restricted to Europe and North 
America. Here is classed the black hawk of Wilson (A. sancti-johannis, Gm., 
A. niger, Wils.), a common species, though rarely seen in mature plumage, 
which is perfectly black ; also another western species (A. ferrugineus, Licht.) 
which has recently Snes known. 

Closely allied to the American black hawk, and resembling it in a remark- 
able degree when in young plumage, is the rough-legged buzzard of Europe 
(A. lagopus), a well known species disseminated over the entire continent, but 
appearing only occasionally in the south of England. Its history is little 
known. 

Several of the South American species of this sub-family are remarkable 
for a beautiful white and black plumage, such as Buteo melanops and B. 
pecuonotus ; and one Mexican species is almost perfectly pure white, though 

the name is not so attractive, being Buteo ghiesbreghiii. 
The African and Asiatic species are not numerous. Of the former may be 

mentioned several first made known by the celebrated Le Vaillant, such as 
‘Circetus thoracicus and Buteo bacha ; and of the latter, Buteo plumipes 
and others. 

Sub-fam. 3. Aquiline, or the Eagles. Bill moderate, rather lengthened 
and large, compressed, margins more or less festooned ; nostrils large; wings 
long and generally pointed; tail long, ample, and usually rounded at the tip ; 
tarsi and feet very strong, the former more or less feathered, the latter and 
generally part of the former covered with very distinct scales; claws very 

strong, much curved and acute, that of the inner toe strongest. Size large, 

flight generally very rapid and vigorous. 
The eagles are distributed over the entire surface of the globe, and the 

typical species, the golden cagle, Aquila chrysaétos, Linn. (pl. 105, fig. 1), is 
common to the northern parts of both continents ; which is also the case with 
the typical fishing eagle, better known in the United States as the bald 
eagle, Haliaétus leucocephalus, though it is rarely met with in the old 
world. 

The eagles have been celebrated since the earliest times for their 
extraordinary vigor of flight, their large and graceful figure, and, we may 
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add, for some imaginary qualities which modern science has failed to demon- 
strate, but of which we will omit further notice, having, as the great Wilson 
observes of himself respecting the subject, “no ambition to excite surprise 
and astonishment at the expense of truth, or to attempt to elevate and em- 
bellish the subject beyond the plain realities of nature.” Whoever wishes to 
find the subject treated in a very beautiful, but quite imaginative manner, 
can do so by referring to Buffon or Goldsmith’s account of the . golden 
eagle. 

The habits of the golden eagle appear to be precisely those of the other 
large birds of prey; it generally captures living animals, but does not reject 
dead or even putrid bodies, though the reverse is distinctly asserted by the 
older writers. It builds in the recesses of mountains, laying two or three ~ 
egos. In America it is frequently met with, though most common on the 
western side of the continent. Its feathers are in much request among the 
Indian tribes as decorations, especially of the pipe of peace and other objects 
of their respect. 

Of the typical eagles, which are characterized by densely feathered tarsi, 
there are several other species. The great black African eagle (Aquila ver- 
reauxii) deserves especial mention; he is larger than the golden eagle, and 
clothed in perfectly black plumage, except a space upon his back which is 
pure white. He would make a fine figure upon the coat of arms of an African 
republic. His habits have not been recorded. 

The wedge-tailed eagle (A. fucosa, Cuy.) is another large species, in- 
habiting Australia, and remarkable for a peculiar shaped tail, the central 
feathers being longest. There are also other species found principally in 

Europe and the adjacent continents, such as the spotted eagle (A. nevia), the 
imperial eagle (A. imperialis), the little eagle (A. pennata), and several 
others. 

The fishing eagles, genus Haliaétus, consist of several species which are 
found in various parts of the world. In this genus is the great sea eagle of 
the north of Asia and America, H. pelagicus, which is the largest of its tribe.’ 
Little is known of its habits. Here too 1s classed the bald, or American eagle, 
which has had the good fortune to be immortalized as the emblem of our 
country. He lives principally in the neighborhood of rivers and upon the 
sea-coast, feeding mainly upon fish, which he does not hesitate to take by vio- 
lence from more expert fishers, such as the osprey. This handsome bird does 

not attain his perfect plumage for several years, being in early stages entirely 
deep brown, without a vestige of the beautiful white head and tail which adorn 
the adult. 
A large species has been described by Audubon as the Washington eagle 

(H. washingtoni), which, however, appears to be exceedingly rare, and much 
resembles the young of the common species. 

The European sea eagle (EZ. albicilla) is a well known species, much resem- 

bling in general characters its American relative. It breeds in ledges of the 
elevated rocks upon the sea-coast, and is frequently a fine feature in the wild 
landscape of those localities. 
There are several African species of the fishers, the most remarkable of 
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which is the vocifer of Le Vaillant (AZ vocifer), the plumage of which, especially 
the white head, gives it somewhat the appearance of the American species. 
Several Indian species also occur, constituting the genera Ichthyiaétus, Lafres., 
Limnaétus, Vig., and Spilornis, Gray, all the species of which seem to par- 
take of general characters and habits. 

In this sub-family we find the ospreys, genus Pandion, one species of 
which is a common and familiar bird upon the North American sea-coast, 
known as the fish-hawk, and much respected as one of the harbingers of the 
fishing season. It builds a large and conspicuous nest composed of a great 
quantity of sticks and leaves, in which it is universally allowed by the people 
upon the coast to rear its young without molestation, though quite the 
reverse is practised towards all others of this family of birds. The Euro- 
pean species, P. ossifragus (pl. 105, fig. 3), is distinct from that of the 
American coast, though very similar, as are others inhabiting various parts 
of the world. 

The harpy eagles, genus Harpyia, Cuv., also belong here. The principal 
species is the great harpy (Haurpyia destructor), which, in addition to a full 
share of other rapacious characters, possesses the most formidable claws of 
all known birds. It subsists on sloths, monkeys, and other quadrupeds. 
Other smaller species belong to this genus which are found in South Ameri- 
ca. Related to these are the very handsome crested eagles of the genus Spi- 
zaétus, Vieill, which inhabit the same country ; the S. ornatis is especially 

beautiful. 
The African short-tailed eagle (Helotarsus ecaudatus) may be especially 

designated, if for no other purpose than merely to mention that although he is 
a bird nearly as large as the bald eagle, his tail is so short as to be scarcely 
discernible without examination. 

The little Pondicherry eagle, or Brahman kite, as it is sometimes called 
(Haliastur pondicerianus), belongs here. It is a small species, with white 
and chestnut colored plumage, and is one of the most common of the Indian 
birds of prey. Many other species are found in various parts of the world. 
They are the largest of the birds of prey of this family, and are only equalled 
in size in the class of rapacious birds by the vultures. 

Sub-fam. 4. Polyborine, or Caracara Eagles. Bill rather weak, and 
but slightly hooked at the tip, lateral margins of the upper mandible festooned 
or sinuated ; wings long, tail long, rounded. ‘Tarsi slender, naked, and covered 
with scales ; feet moderate, rather weak; claws moderate, acute. Face and 
region about the eyes naked. Size small. 

The Polyborine compose a small group of very peculiar birds confined 
exclusively to the warmer parts of America, one species only, Polyborus 
braziliensis, occurring as far north as Mexico, Texas, and occasionally 
Florida. It is rather remarkable for its beauty of plumage, and is said to 
combine the destructive qualities of the hawks with the indiscriminating 
voraciousness of the vultures. In fact these characters are attributed to 
all the species of this group, and are sanctioned by their appearance. 
Their naked faces and comparatively weak bills give them much the 
appearance of the vultures with which they have sometimes been classed ; 
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while in general characters, structure, and in mode of flight, they are essen- 
tially members of the great family of the falcons. 

The few species of this sub-family constitute the genera Ibycter, Vieill, of 
which L. aquilinus is the principal species ; Daptrius, Vieill, of which D. 
ater is the only species; and Milvago, Spix, of which there are several, such 

as MM. ochrocephala, and others; and the genus Polyborus, above alluded to. 
All the species are common in South America, but nothing is mentioned of 
their habits different from those of other birds of prey. | 
Sub-fam. 5. Milvine, or Kites. Bill rather short and weak, tip hooked 

and acute, eer margins sinuated, nostrils oval, wings long and pointed. 
Tarsi short and slender. Tail long, ample, frequently forked or graduated. 
Size moderate. ay: 

The sub-family of kites is characterized by the remarkably graceful flight of 
all the species, many of which have also considerable beauty of plumage. The 
principal genus (Milvus) contains several fine species ; one of them, the com- 
mon kite of Europe, M. regalis (pl. 104, fig. T), is one of the most familiarly 
known birds of its family inhabiting that continent. Other nearly allied 
species are found in Asia and Africa, none in America. 

The honey buzzard (Pernis apivorus) of the South of Europe belongs here. 
It is a handsome species, and although as large as the winter falcon, feeds 
upon bees and other insects, the nests of which it is said to attack and destroy 
for the sake of the young. It preys also upon reptiles. 

There are two North American genera, Nauclerus and Ictinia, which 
belong to this sub-family, each composed of a single species. The Nauw- 
clerus furcatus, or swallow-tailed hawk of the Southern States, is the most 
beautiful species. Its long and deeply-forked tail, white head, and glossy 
black body, added to its swift and graceful flight, make it conspicuous 
wherever it occurs. Abundant in the South, it occasionally strays as far 
north as Pennsylvania, and upon the Mississippi it has been seen as far 
north as the Falls of St. Anthony. It feeds almost exclusively upon reptiles 
and insects; and it is said that numerous individuals may often be seen 
upon the edge of the fires which sometimes occur upon the western 
prairies in the United States, darting like swallows amongst the smoke in 
pursuit of retreating grasshoppers and other insects. The swallow-tailed 
hawk is abundant in Florida during the winter season, but appears to 
breed further northwards. It has the remarkable habit of feeding upon the 
wing, holding its recently acquired plunder in its claws somewhat like a 
parrot. 

The Ictinia plumbea, or Mississippi kite, is another common Southern 
species. It feeds chiefly upon insects, with an occasional relish of reptiles 

or small birds. 
Species of two other genera, Hlanus and Rostramus, have been found in 

the extreme south of the United States. The Elanus leucurus, or white- 

tailed hawk, and the Rostramus hamatus, or little hookbilled kite, have been 
observed in Florida. Of either of these species little is known, though both 
appear to be common in South America. The latter is remarkable for its very 
slender and hooked bill. 
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This sub-family is represented by several African and Asiatic species, of 
which may be mentioned those composing the genera Avicida and Baza, 
while in South America we find the genus Cymindis, of which there arc 
several common species. The C. cayanensis is one of the most numerous ; 
another remarkable for its disproportionately large bill (Cymindis wilsonii) 
inhabits the Island of Cuba. 

Sub-fam. 6. Accipitrine, or Sparrow Hawks. Bill short, much curved 
from the base to the tip, which is very sharp, margins conspicuously festooned ; 
head small; wings moderate ; tail ample. ‘Tarsi lengthened, middle toe much 

the longest, anterior claws very unequal, the inmost being much the strongest. 
Size generally small, never decidedly large. 

The numerous birds of this large sub-family are distributed throughout 
the world, though each continent has peculiar species. They are generally 
characterized by their slender elongated bodies, rounded wings, and long 
tail, and are amongst the fiercest and most destructive of all the hawks. 
While the true falcons, eagles, and buzzards, are in great measure 
restricted to such prey as may be accidentally exposed, the sparrow- 
hawks push boldly into the densest thickets and deepest recesses of the 
forest in pursuit of birds. and small quadrupeds which habitually resort to 
such localities. 

The most remarkable species of this sub-famity are the goshawks, the 
European species of which is the Astur palumbarius (pl. 105, fig. 5). It 
is a beautiful bird, with lead-colored and white plumage, and was formerly 
held in high estimation for the purposes of falconry. This species is more fre- 
quently represented in pictures having falconry for their subject than any 
other. The American species, A. atricapillus, is very similar to its European 
brother ; it is frequently met with along the northern frontier of the United 
States, and occasionally ventures as far south as Philadelphia. Little is known 
of its history. 
A second American species, Cooper’s hawk (A. cooperi), is much more fre- 

quent. It is about one third less than the goshawk, and of the same active 
and destructive habits ; it is very extensively diffused over the continent, hav- 

- ing been observed from the sea-coast of New Jersey to the Rocky Mountains 
and Mexico. ‘ 

The genus Accipiter, which belongs to this sub-family, contains the 
smallest hawks of Europe and America. Of the former continent the 

common sparrow-hawk, A. nisus (pl. 105, fig. 6), is the smallest. It is 
widely distributed, and is a very bold and successful little hunter after 
small mammalia, birds, and insects. The smallest American species is the 

sharp-shinned hawk of Wilson, A. fuscus, which is remarkable for pos- 
sessing almost exactly the plumage of the much larger Cooper’s hawk, and 

resembles to a considerable degree also the sparrow-hawk of Europe. 
Incapable, of course, on account of its diminutive size, of seizing any other 
than the smallest animals, it is yet conspicuous for the ferocity of its 

attacks upon small birds or young chickens. It is the “chicken hawk” of 
the farmer, and has well earned its appellation. Rather less than the 
sparrow-hawk, it may at once be distinguished by its more slender form, 
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longer tail, and more active and shy habits ; its breeding place is not well 
see Padaed, notwithstanding that it is a common species. 

One genus only, Mibrastier Gray, is exclusively confined to tropical Ame- 
rica, two species of which, M. brachypterus and gucrilla, are found as far 
north as Mexico. They differ from the other Accipitrine in having stouter 
and much stronger bills, and are otherwise more robust. The latter species, 
M. guerilla, was discovered in Mexico by a young naturalist, who was at- 
tached to the American army, under General Scott, during the late war. 

There is also one African genus, Micronisus, Gray, of which the M. gabar 
is the best known species, resembling, however, in most respects its EHuropean 
and American relatives. | 

Sub-fam. 7. Circine, or Harriers. Bill weak, high at base, compressed, © 

greatly curved to the tip, margins slightly festooned in the middle, cere large, 
gape wide, ears large, and surrounded by a ruff of thickly curved feathers, 
similar to those of the owls. Wings long and pointed; tail long, broad, and 
generally rounded. ‘Tarsi long, slender, smooth ; toes short; claws moderate, 
very acute. Size greatly varied. 

In this, the last of the seven sub-families which constitute the great family 
of the Falconida, we find characters begin to show themselves indicating a 
relationship to another family, the Strigid@, or owls, which we are approach- 

ing, but still retaming the essential and unmistakable characters of their own 
family. 

The typical genus Circus, well represented by the hen harrier of Europe 
(C. cyaenus), has a decidedly owl-like ruff of small recurved feathers around 
the face, and the eyes of all the species have a less lateral aspect than 
those of any other falcons. The species just mentioned is common 
throughout Europe; its plumage varies very greatly during its progress to 
maturity, a circumstance which has caused it to be mistaken by the earlier 
naturalists, and the same bird to be described as several different species. 
The fully adult bird is light sky blue with the under parts white, and is a 
handsome and showy bird. It is very shy and harmless in its habits, living 
almost entirely upon reptiles. There are several other European species, 
of which the moor buzzard (C. eruginosus), is, perhaps, the most remark- 
able. Its geographical range extends into Africa; it is said to frequent 
the vicinity of swamps and rivers, and to feed upon small aquatic birds 
and the eggs of larger species, and upon snakes, frogs, and other small 
animals. 

One species only of this sub-family inhabits North America, which is the 
marsh hawk (C. uliginosus), one of the most common species. It is an 
exceedingly graceful bird when flying, and may often be seen about 
marshes and meadows, constantly on the wing near the surface of the 
earth, in search of small quadrupeds and reptiles. The young bird has its 
plumage of dark reddish colors, with a very conspicuous snow-white rump ; 
while the adult, which is more rarely seen, is of nearly the same light blue 
color as its European representative. It appears to be particularly fond of 
frogs, upon finding one of which it generally secures him with its exceed- 
ingly short claws without difficulty, and if undisturbed devours him on the 
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spot. It builds its nest usually on the ground, and breeds throughout the 
United States. 

Several South American species are known, though their history has 

never been investigated; they are C. palustris, C. histrionicus, which is a 

bird remarkable for its gaily striped plumage, and others. 
The only hawk which possesses a musical voice, the singing hawk of the 

old authors’ (Melierax musicus), belongs to this sub-family. It is a 
common bird in Southern Africa, and is described by Le Vaillant as 

capable of performing quite respectably a considerable variety of notes. It 
appears to be a timid species, living upon reptiles, and partaking of the 
general habits of its family. 

Here also has been classed a curious African genus, Polyboroides, the 

species of which have entirely bare faces, and necks also bare to some 
extent. They appear, however, to be more nearly related to the Poly- 
borine, or to the vultures. Little is known about them beyond the mere 

fact of their existence in Western and Southern Africa, and future investi- 
zations must decide their claims to classification. 

The extraordinary and apparently anomalous genus Serpentarius has 

also been assigned by late ornithologists to this sub-family. The only 
species is the secretary, or great serpent-eater, of the plains of Southern 

Africa, which, with a decidedly aquiline head and beak, has the long legs 

of a crane, and lengthened crest and tail. It lives almost exclusively upon 
the Jarger snakes, the most poisonous species of which it is said to seize 
with much dexterity and despatch with great quickness, regardless of their 

bites upon its Jong and well shielded tarsi. Spending its time in search of 
serpents, this powerful bird constantly walks upon the ground, presenting 
more the appearance of a crane, or large heron, than a bird of prey. It is 
a shy and very cautious bird, and is regarded by the colonists as very 

useful in destroying serpents, which it pursues on foot. The stomach of a 
specimen examined by the celebrated Le Vaillant contained no less than 
three snakes, eleven lizards, and portions of others. 

With this sub-family we conclude the Falconide, and now proceed to 
the last family of rapacious birds. 

Fam. II. Srricma, or Owrs. Head usually very large; eyes large, 
directed forwards, and surrounded by a circle more or less complete of 
slender hair-like feathers, forming a facial disk. Bill short, generally 
strong, and partially concealed by projecting bristles, curved and much 

hooked. Wings usually strong. Tarsi short, and usually thickly clothed 
with short feathers, but sometimes naked or partially covered; claws long 
and acute. Plumage soft, habits almost exclusively nocturnal. 

This family embraces the nocturnal birds of prey, all of which are 
familiarly known under the general cognomen of owls. They differ in 
many respects from the birds of the two preceding families, but yield to 
them in nothing of the ferocity or destructiveness characteristic of this 
class. The most striking and peculiar external character of the owls is 

the position of their large and staring eyes, which enables them to look 
directly forwards, and is not the case in any other birds. Their soft and 
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loose plumage is also quite characteristic, but is not peculiar, being occa- 

sionally met with in the Caprimulgide (night-hawks). 

The brain is more voluminous than in other rapacious birds, and is 

protected by a remarkably thick, cellular cranium, which contributes to the 

great size of the head, as apparent in the living bird. The organ of 
hearing is very large and possesses much quickness and delicacy, and a 
peculiar formation of the eye gives the owls a power of sight of the most 
exquisite character. It is so constructed that the small amount of light at 

twilight, or even in the night, is sufficient to produce perfect vision, though 
the full daylight is too strong and dazzling for most of the species. 

The flight of the owls 1s less eal and less capable of being eS, 
continued than that of the preceding families. It is produced by repeated © 
flappings and has the advantage of being entirely without noise, owing to 
the peculiar general structure of the wings, and a fine hair-like web on 
the outer edge of the first quill. They are thus enabled to steal upon 
their prey unawares and under cover of the darkness of night. 

Their plumage is almost invariably of dull and uniform colors, and is in 
a great measure free from the diversity characteristic of age and sex in the 
Falconide. Being nocturnal strictly, or active only in the twilight of the 
evening or the morning, is generally characteristic of this class ; a few species, 

however, are diurnal, and pursue their prey or attend to the wants of their 
young in the full glare of daylight. Of these the great snowy owl (NVyctea 
nivea) and the hawk owl (Surnia ulula), both found in the northern parts 

of America, are examples. These are exceptions only, much the greater 
number of species being of the former character. 

The owls rarely devour any animals which have not recently suffered 
death, though they are not always contented with being themselves the 
instruments of destruction ; some species instinctively follow the hunter in 
the northern countries, and pick up with eagerness grouse and other birds 
recently killed by his gun. Their period of activity being in the night, 
their repose is necessarily during the day, and if then disturbed most of the 
species make gestures of a very ludicrous character, which seem chiefly 
intended, however, to enable them to get a fair view of the intruder. 

Some species fly off immediately upon perceiving that they are discovered. 
“Some owls tear their food like the falcons, but the greater number 

swallow small quadrupeds, birds, and insects entire, subsequently ejecting 

from the mouth the hair, bones, and other indigestible matter rolled into 
pellets by a peculiar action of the stomach. Their food is entirely animal, 
and embraces every living thing which can be conquered by force or 

stealth. 
The nesting-places of the owls are usually in hollow trees, fissures, or 

eaverns in rocks, dilapidated buildings, or similar places. They also 
frequent such localities habitually during the day, or sometimes the 
proteetion of a pine tree serves them when belated in the morning. This 

peculiar family has been regarded with feelings nearly akin to superstition 

fromthe earliest ages. The grotesque and oddly-shaped forms of most of 
the species, their preference for the darkness of night or the gloomiest 
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recesses of the caverns or the forest, their shrill hooting voices, and above 

all their staring goggle-like eyes, have combined to form for them attributes 

of mystery, and occasionally of veneration or of terror. Elevated by the 

refined Greeks to be the symbol of wisdom, by several modern European 

nations the owl is known by no other name than “night hag,” and its 

character regarded equally contemptuously. No other bird has flourished 

so largely amongst the poets. Virgil introduces it in various passages ; 
Shakspeare gives great effect at its expense to the exclamation of Lady 

Macbeth in the murder scene : 

« Hark! Peace! 

It was the owl that shrieked, the fatal bellman 

Which gives the stern’st good night—he is about it.” 

More pleasantly, and without such a repulsive part to play, Coleridge 
makes him sing in a chorus in “ Christabel :” 

«?Tis the middle of the night by the castle clock 

And the owls have awakened the crowing cock, 

Tu-whit !—tu-whoo ! 

And hark again !—the crowing cock 

How drowsily he crew.” 

Sub-fam. 1. Strigine, or Barn Owls. Head large with the facial disk 

complete or nearly so. Ears very large and with an operculum. Wings 
usually long; tarsi moderate ; legs long and rather slender. Size much 
varied. ; 

To this sub-family belong several of the most common American and 
European owls. The American barn owl (Strix pratincola) is a species 

which, though not abundant, is generally known. It is, notwithstanding its 
curious and rather comical physiognomy, a graceful and handsome bird. 
The common Strix flammea of Europe (pl. 104, fig. 1) very nearly 
resembles the American species, and was long considered, the same bird : 

this remark applies, in fact, to several other species found in various parts 

of the world. The European species is the bird usually alluded to by 
authors, in English literature, as “The Owl.” It is he who “mopes in the 
ivy mantled tower’ and “chaunts high mass at midnight” in many an 

abbey where no one else does nowadays. 

Two other common American species are the long-eared and the short- 

eared owls (Otus wilsonianus, and brachyotus), both of which inhabit the 

whole of North America. The latter, represented in pl. 104, fig. 2, is 
common also in Europe. It is partial to meadows and marshes, and is not 

afraid to venture from its hiding-place by daylight as are the majority of 
owls. The former is found exclusively in the deep pine or other forests, 
and is a very shy and retired species. The long-eared ow] of Europe (pi. 
104, fig. 3) much resembles that of North America. 

The barred owl (Syrnium nebulosum) is the most familiar and abundant 

of all the large North American species. It may frequently be met with 
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in the pine or cedar lands, and may immediately be recognised by its 

entirely black eyes and head without horns or ear tufts. It usually preys 
upon small mammalia and birds, but it is said to resort occasionally to 

fishes and reptiles. It breeds in the forests of all the Northern States, 
making a nest in the forks of a large tree, and like some other owls lays 
eggs which are perfectly spherical. 

Another species, the great grey owl (S. cinereum), is a rare visitor in the 
United States, though common in the north. It is one of the largest of 

owls, with plumage of an almost uniform deep grey. The screech owl of 
Europe (S. aluco) belongs here. It is a common species, and appears to be 
similar in its habits and history to our barred owl. Many other species 
are found in all parts of the world. ro teed 

Sub-fam. 2. Bubonine, or Horned Owls. Head large, broad, and furnished 

with two conspicuous tufts of feathers capable of being erected (usually 
called ears). Facial disk not perfect; ears moderate; bill short, strong, 

and curved; legs and feet robust, with the claws very strong and sharp. 
Size various, frequently large. Tarsi densely feathered. 

The Great Horned Owl (Bubo virginianus), which is the largest species 
common in the United States, is a good illustration of this sub-family. 
Though still quite common in Western America, it has become almost 
extinct in the more densely populated districts of the States upon the. 
Atlantic seaboard. It is, however, sufficiently well known for its depreda- 

tions upon the poultry of the housewife, and for its peculiar and sonorous 
notes in almost all parts of North America. Wilson most admirably 
describes this bird in the first volume of his incomparable Ornithology. 
“This noted and formidable owl,’ he says, ‘is found in almost every 
quarter of the United States. His favorite residence, however, is in the 

dark solitudes of deep swamps, covered with a growth of gigantic timber, 
and here, as soon as evening draws on and mankind retire to rest, he sends 
forth such sounds as seem scarcely to belong to this world, startling the 
solitary pilgrim as he slumbers by his forest fire, 

‘Making night hideous.’ 

Along the mountainous shores of the Ohio, and amidst the deep forests 
of Indiana, alone, and reposing in the woods, this ghostly watchman has 

frequently warned me of the approach of morning, and amused me with his 
singular exclamations, sometimes sweeping down and around my fire, 
uttering a loud and sudden ‘ Waugh, O! Waugh, O!’ sufficient to have 
alarmed a whole garrison. He has other nocturnal solos no less melodious, 

one of which very strikingly resembles the half-suppressed screams of a 
person suffocating or throttled, and cannot fail of being exceedingly 
entertaining to a lonely benighted traveller, in the midst of an Indian 
wilderness. 

“The great horned owl is not migratory, but remains with us the whole 
year. During the day he slumbers in the thick evergreens of deep swamps, 
or seeks shelter in large hollow trees. He is rarely seen abroad by day, 
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and never but when disturbed. In the month of May they usually begin 
to build. The nest is generally placed in the fork of a tall tree, and is 
constructed of sticks piled in considerable quantities, lined with dry leaves 
and a few feathers. Sometimes they choose a hollow tree, and in that case 
carry in but few materials. The female lays four eggs, nearly as large as 
those of a hen, almost globular, and of a pure white. It is conjectured that 
they hatch but once in the season.” 

Several large species are found in Europe, one of which, Bubo maximus 
(pl. 104, fig. 4), the Grand Duke, as it is called upon the continent, is the 

largest of all the owls. It is common in the forests of the North of Europe, 
and is more or less met with throughout the continent, though rare in the 
British Islands. 

Other species of the great horned owls inhabit various countries of the 

world, all of which are of large size, and many of them possess considerable 

beauty of plumage. In South America are found the B. magellanicus, and 
crassirostus, both much resembling the northern species. India has several 

fine species, B. bengalensis, orientalis, and coromandus. In Africa, also, 

several species are found, one of which, B. lacteus, is very large, with the 

under parts of the body of a pure white color. 
In India is found a remarkable genus (Ketupa), which differs only from 

the great horned owls in having long and entirely bare legs. 
The common small or screech owls, as they are usually called in the 

United States (Hphialtes navia, and asio), belong to this sub-family. The 
two here mentioned are usually considered to be the adult and young of 
the same bird, and are the most familiar and best known of the North 

American species. Both are common in the Northern and Middle States, 
and come in the dusk of the evening boldly about the houses and out-build- 
ings of the farmers, and even may occasionally be seen in the cities. The 

notes of the screech owls are pecuiiarly melancholy, and are no favorites 
with the juvenile population; and, in fact, not at all pleasant to us of a 
larger growth. The nests of the screech owls are made in hollow trees, 
of a little grass or leaves, in which three to five eggs are laid, perfectly 

white and nearly globular. 

Some twelve other species of these small horned owls inhabit all parts 
of the world except Australia. 

Sub-fam. 3. Athenine, or Bird Owls. Facial disk imperfect ; bill mode- 
rate and usually exposed; wings and tail moderate, rounded. Tarsi and 

feet moderate, sometimes long, but partially feathered. Size usually small. 
Head smooth, without egrets. 

The principal genus of this sub-family is Athene, which comprises 
numerous species of small owls distributed throughout the globe. A species 
inhabiting the isiand of Cuba, the A. siju, is the smallest of all the owls, 

and several others found in South America and Mexico are but little 
larger. 

Three species have been observed in North America, no one of which 

has yet been found upon the Atlantic seaboard. In California the Athene 
passerinoides, one of the smallest species, has been observed. It is about 
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the size of the common bluebird, and preys almost entirely upon insects. 
The most remarkable species of North America, and one of the most 
curious birds of this family, is the Burrowing Owl (A. hypugea), inhabiting 
western America, which lives in a hole in the ground, instead of taking up 

its abode in a hollow tree like the others of these birds. It is said to make 
an excavation occasionally for itself, but more commonly takes possession 
of one already finished by the prairie dog (Arctomys ludoviciana), in which 
it makes its nest and rears its young. One of the most singular features in 
the history of this bird is that it inhabits a hole frequently in the midst of 
a large village or settlement of these animals, with which it appears to live 
in perfect harmony. This remark applies, however, also to various kinds 
of rattlesnakes, which have a partiality for the villages and comfortable 
quarters of the prairie dog, and both have been suspected of a liking for 
the young of their entertainers. Travellers disagree, however, upon this 
point, so that it remains unsettled whether the owls and rattlesnakes most. 
relish the good fare or the pleasant society of their hosts. The burrowing 
owl is strictly diurnal, and devours grasshoppers and other insects, and 
small quadrupeds; according to the Indians, it retires to the depths of its 
burrow in autumn, and spends the winter in a state bordering on torpidity. 

Australia produces several species of this genus which are remarkable 
for their large size, though in all other respects they are very similar to the 
minute owls above alluded to. 
Two large species, constituting the genus Ciccaba, are classed in this 

sub-family, one of which, C. personata, in young plumage has a black space 
around each eye, presenting the appearance of a pair of spectacles, on 
account of which it has acquired the name of the spectacled owl. 

Sub-fam. 4. Surnine, or Hawk Owls. Head comparatively small, with 

the facial disk imperfect; eyes small, deeply sunk in the head. Wings 
long ; tarsi short and densely feathered ; claws strong. Diurnal. 

Two species only are included in this sub-family, both of which are 
almost restricted to the Arctic regions, visiting only the northern parts of 
the temperate zone, in both continents, during the winter. They are the 
great snow owl (Nyctea nivea) and the hawk owl (Surnia ulula). 

The former is a Jarge species, distinguished for its plumage of beautiful 
snowy whiteness. Its tarsi and feet are so thickly clothed with plumes 
that they often entirely conceal the toes, and when the bird is sitting at 
rest frequently nothing but the black tips of its claws is visible. The 
eyes, which are very large, are of a beautiful gamboge yellow, which con- 
trasts advantageously with its white plumage. This magnificent bird is 
abundant in the extreme northern regions yet attained to by voyagers, and 

frequently visits in winter the northern countries of both continents, but 
appears to be the more plentiful in North America. It is often shot in the 
neighborhood of Philadelphia during some winters, and those, too, are 

frequently such winters as are remarkable for their mildness; however, 
more or less numerous specimens find their way to city markets every 

winter, and it probably wanders occasionally to the southern limits of 

the United States. 
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The Snow Owl is often seen in Norway and Sweden, but is of rare 
occurrence in France or the British Islands. In Ireland it appears to be 
of more frequent occurrence than in Great Britain. 

Audubon mentions that a specimen in captivity fed upon small fishes or 

pieces of fish placed in water, and Wilson also mentions baving seen this 
bird engaged in fishing. Its usual food is said, however, to be the northern 

hares, grouse, ducks, mice, and even carrion, which it feeds upon by day- 

light as well as in the twilight of the evening. It breeds in the far north, 

and is said to make its nest upon the ground, and to lay three or four 
white eggs. 

The Hawk Owl is another northern species, though not inhabiting 
regions so far north as the preceding, nor does it proceed so far south in 
its winter migrations, being very rarely found in the latitude of Phila- 

delphia. Wilson’s description of this curious bird is, as usual, much to the 

purpose: “This is an inhabitant of both continents, a kind of equivocal 

species, or rather a connecting link between the hawk and owl tribes, 
resembling the latter in the feet and in the radiating feathers around the 
eye and bill, but approaching nearer to the former in the smallness of its 
head, narrowness of its face, and in its length of tail. In short, it seems 

just such a figure as one would expect to see generated between a hawk 
and an owl of the same size, were it possible for them to produce, and yet 
is as distinct, independent, and original a species as any other. It has also 

another strong trait of the hawk tribe, in flying and preying by day, con- 
trary to the general habit of owls. It is characterized as a bold and active 
species, following the fowler and carrying off his game as soon as it is shot. 

It is said to prey on partridges and other birds, and is very common at 

Hudson’s Bay. We are also informed that this same species inhabits 
Denmark and Sweden, is frequent in all Siberia, and on the west side 

of the Uralian chain as far as the Volga. This species is very rare in 
Pennsylvania and the more southern parts of the United States. Its 
favorite range seems to be along the borders of the Arctic regions, making 

occasional excursions southwardly, when compelled by severity of weather 
and consequent scarcity of food. I some time ago received a drawing of 
this bird from Maine; that and another specimen which was shot in the 
neighborhood of Philadelphia are the only two that have come under my 
notice. Of their nest or manner of breeding we have no account.” 

With this sub-family we conclude the Rapacious Birds. 

Orper Il. Passergs. 

This order contains more birds than all the other orders together. It 
comprises all the birds which have feet especially formed for perching and 
a general organization enabling them to live amongst trees, in which a 
large majority of the species habitually pass their lives. 

The claws are weak and not retractile as in the Accrprrres, and the 

hind toe is not only upon the same plane, but is as much capable of grasp- 
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_ ing as are the others, by which character the birds of this order may at 
once be distinguished from any of the others, except the Scansorgs, in 
which, however, the arrangement of the toes in pairs is so peculiar that no 
chance of confusion exists. 

The food of the Passeres consists principally of fruits or seeds and 
insects, the greater part of the species being omnivorous, or eating indis- 

criminately almost any description of these two classes of food which can 

be most readily obtained. There are many genera, however, the food of 

which is exclusively insects, and many others which never or rarely eat 
anything else than seeds; and others, again, which subsist almost entirely 

upon the pulp of fruits. All these, however, admit of classification, and 
will be regarded by us as constituting sub-orders or tribes. 

The ian ynx, or organ of voice, is generally of complex structure in the 
birds of this order, which contains all that are commonly known as singing 
birds. There are few species which do not either sing or utter notes more 
or less musical, especially during the season of courtship; and even of those 
whose voices are harsh, some are frequently capable of being taught to 
imitate other sounds. 

In this order the female is very generally smaller and ne brilliant in her 
plumage than the male. They usually live in pairs, build mostly in trees, 
and irequently display great art in the construction of their nests. 
We shall divide this extensive order into four sub-orders or tribes, 

viz.: Fisstrosrres, or split-billed birds, Trnurrostres, or slender-billed, 

Dentirostres, or birds with toothed bills, and Conirosrres, or conic-billed 

birds. 
7 Sus-Orper 1. Fissirostres. 

This is comparatively a small group when compared with the extensive 
sub-orders of Dentirostres and Conirostres. It comprises all the birds com- 
monly known by the names of Swallows, Night-hawks, Kingfishers, Tro- 

gons, Bee-eaters, and some others of similar general characters. 
The Fissirostres are generally distinguished by having the powers of 

flight developed to the highest degree. The beak is usually short, broad, 

and very deeply cleft, so that the opening of the mouth is very wide, or, 
as some of the old writers express it, they are very big in the swallow. 
Possessing this kind of bill they are adapted to capturing insects on the 
wing, receiving them into their mouths while in full flight. There are, 

however, some genera in which the characters of this group are not so 
strongly marked, and in which the bill is longer and stronger and the flight 
not so rapid nor long continued, but they all have the chavactenetne wide 

mouth. 
These birds subsist almost entirely upon winged insects. 
Fam. 1. Hirunprnipa, or Swauitows. Bill small, much depressed, some- 

what triangular; wings mostly very long, curved; tail various, frequently 

long and forked, sometimes short me truncate. Plumage compact, glossy ; 

size small. 
No birds are more universally or more favorably known than the 

swallows. Distributed through the entire globe, and usually conspicuous 
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on account of their numbers and rapidity of flight, they have found a place 
in the literature of all civilized people, ancient and modern. 

These birds exhibit the social instinct to an extent rarely observable. 
Individuals of the same and sometimes of different species build their nests 
close together, and the birds themselves are almost constantly seen in 
flocks. They are very fond of frequenting the vicinity of the water, over 
the surface of which they may be seen skimming for hours, In fair weather 
they occasionally ascend to a great height in the atmosphere, but are 
usually occupied in the lower strata. 

Although the species are small birds, the swallows are sought after as 

articles of food in some countries, to the neglect of those laws of common 
sense which would protect birds so useful in the destruction of hosts of 
diurnal insects, which are their only food. They are, however, generally 

protected by public sentiment and by special enactment in some of the 
states of North America. In Europe, also, they are generally much 

regarded; but in one country, Tuscany, they are placed directly beyond 
protection, being classed amongst those vermin which it is always lawful 
to destroy. 

The swallows are eminently migratory, and show great regularity in their 
periods of departure and return. In the course of several years, some 

species will hardly vary more than a day or two in arriving at their nesting 
places from the south. Thus the Chimney bird (Acanthylis pelasgia) 
arrives in Pennsylvania from the 17th to the 20th of April; the Martin 
(Progne purpurea) from the 28th of March to the 5th of April; the Barn 
Swallow (Hirundo rufa) from the 9th to the 13th of April. These dates 
are of course subject to some variation from the different states of the 
weather, as, for instance, in case of a few days of severe cold or of a snow 

storm; but the mean results of the observations of several seasons show 

surprising uniformity. 

Sub-fam. 1. Hirundinine, or House Swallows. Wead rather broad and 

depressed ; bill short and more or less flattened and triangular, with the 

sides rather abruptly compressed towards the point, gape very wide. Wings 

long and pointed, first quill Jongest ; tail usually forked; tarsi short; toes 

rather long and slender. Size small. 

The true swallows are more beautiful in their plumage and more graceful 
in their movements than any other birds of this family. Several species 
occur in North America, the largest and most conspicuous of which is the 
Purple Martin, or House Martin, as it is frequently called from its sociable 

and familiar disposition (Progne purpurea). It is spread abundantly through- 

out the United States in the summer, spending the winter in South America. 

It is an universal favorite with the American population, and comes con- 

fidently to take possession of the little boxes or other habitations every- 
where provided for its accommodation, as a sort of compensation for which 
it drives away all the hawks disposed to visit the establishment, destroys 

numerous insects injurious to vegetation, and, it may be added, if its box 

is near the house of its protector, is as good as an alarm clock to awaken 

.im precisely at daybreak, by its incessant though not unpleasant chattering. 
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As the bluebird is the first to make its appearance in the spring and has 
the same partiality for a ready made domicil, the martin frequently finds 
himself anticipated and his right of possession stoutly resisted; he is, how- 

ever, generally successful, though often not without a stubborn contest. 
When forced to seek a habitation for himself, the martin selects a hollow 

tree, in which he constructs his nest, which, as is the case with most of the 

swallows, is formed principally of mud gathered from the neighboring ponds. 
The eggs are pure white. 

The other species of American swallows may all be included in the 
genus Hirundo, although otherwise arranged by some naturalists. 

The Cliff or Republican Swallow (4. lunifrons) is one of the most 
remarkable. A curious feature in the history of this bird is the fact that | 
it has spread over the Atlantic States only at a late period. It has been 
long known in the valley of the Mississippi, but has only extended itself 

eastward within fifteen or twenty years. It was not until about 1840 that 
it was known in Pennsylvania except as a rare straggler, but it has since 
then become common, and i0 some districts abundant, hundreds being 

sometimes found nesting along the eaves of a single barn, which is a 
favorite locality. The nest is built entirely of mud, and is universally 
noticed on account of its singular shape, which is similar to that of a gourd, 
with the entrance at the smaller end and curved downwards. A lining 
of grass completes it, and three to five eggs are the usual contents. 

The Barn Swallow (4. rufa) is the most common and best known 
species. The birds of this species build their nests in nearly all barns, or 
other large outhouses, in the Northern States, to which they can gain 

admittance, and it very rarely happens during the summer months that 

they are not observable in almost any landscape. This species is a great 

favorite. : 

The Swallow of Europe, H. rustica (pl. 103, fig. 7), is very similar to 
the common American species. 

Another common species is the white bellied swallow (HH. bicolor), 

though not so well known and constantly observed as the last. 
The violet green swallow (#. thalassina), a species inhabiting the 

western slope of the Rocky Mountains, is the most beautiful of the Ameri- 
can species. The bank swallow (H. riparia) derives its name from its 
predilection for streams of water, in the banks of which it excavates a hole 

and constructs its nest. The rough winged swallow (7. serripennis) has 
much the same habits, though it sometimes makes its nest in other places, 

such as the crevices in large walls, abutments of bridges, or the like. 
Sib-fam. 2. Cypseline, or Swifts. Bill less flattened than the preceding, 

longer, and with the margins inflexed and somewhat gaping. Wings very 

long, curved ; tarsi short; feet small and weak. Tarsi generally feathered ; 
tail various, sometimes forked, often truncate. Size small. 

A sub-family composed of numerous species of birds found in all parts 
of the world, and usually known as Swifts on account of their extraordinary 

rapidity of flight. The Chimney Swallow, or Swift of the United States 

(Cypselus pelasgius), is a good example of the birds of this group. It 
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arrives in the United States early in May, and is distributed throughout 

the entire Union. The birds of this species build their nests exclusively 

in unoccupied chimneys, for which they have, of course, abandoned the 
locations used by them prior to the introduction of chimneys into this 
newly settled country, previous to which memorable event they appear to 
have been quite content with such accommodations as were afforded by 
hollow trees. It is very remarkable, however, that these birds have, with- 

out any exception whatever, uniformly adopted the chimneys as fast as 
the settlement of the country has proceeded ; and that, at this time, in the 

thickly populated Northern States, though this species is abundant, not a 
single pair have been observed to resort to the woods in many years. It 
is an exceedingly active little bird and a very fast flyer, and is known 
to the whole population of North America. 

In Europe, two large species are found. They are about the size of the 
American purple martin, which is a namesake of the European species. 
The black martin of Europe (Cypselus apus) is very common, and, though 

so much larger, resembles the chimney swallow, though it builds its nest 
much like the swallows in old buildings or the crevices of rocks. The other 
species, the alpine martin, C. melba (pl. 103, fig. 8), is not so common, being 

restricted to the mountainous districts of the continent, where it makes its 
nest and rears its young. 

The little birds which construct eatable nests are arranged here. They 
compose the genus Collocalia, and are among the smallest of the swallow 
family. The nests of several species are cooked in a great variety of 
styles by the Chinese and Japanese, and are highly esteemed. 

Several species found in India (genus Macropteryx) are remarkable for 
beauty of plumage and gracefulness of form. 

Fam. 2. Caprimuneipa, or Goatsuckers. Bill very small and generally 
weak ; gape very wide and extending beneath the eye. Tarsi and feet 
very short; toes long and sometimes strong. Plumage soft and loosely 

imbricated. 
This extensive family of birds is well represented by the common Whip- 

poor-will and Night Hawk. It is composed exclusively of birds which like 
them prefer the twilight of the evening, or even the darkness of night, in 

which to pursue their prey or attend to the business of courtship and rear- 
ing their young. 

The birds of this family are found in all parts of the world. 
Sub-fam. 1. Caprimulgine, or Night Hawks. Bill short and broad at 

base, with the gape extending under the eye, and furnished with a series of 
bristles on each side. Wings long and pointed: tail rather lengthened, 
mostly rounded, or sometimes deeply forked. Tarsi short and usually 
clothed with velvet-like feathers; toes long, the middle one of which is 

always armed with a serrated claw. Size small. 
The species of this sub-family, which comprises the true Caprimulgida, 

are scattered over the entire globe, and, although not numbering many 

species, are yet sufficiently numerous in point of individuals to be univer- 

sally known. They feed on moths and beetles, which they catch with 
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great dexterity on the wing in the dusk of the evening. They usually 
spend the day like the owls in the darkest recesses of the forest. Incuba- 
tion is generally performed upon the ground; no nest is constructed, but 
a dry, sheltered spot only selected, wherein two eggs only are deposited. 

There is but one well established European species, which is the Capri- 

mulgus europeus, and even it is not very common. It partakes exclusively 
of the general habits of its sub-family. aie 

The species best known in North America is the Whip-poor-will, sa 

called from its very remarkable note. ‘These notes,” says Wilson, “seem 

pretty plainly to articulate the words which have been generally applied 
to them, whip-poor-will, the first and last syllables being uttered with great 
emphasis, and the whole in about a second to each repetition ; but when two. 

or more males meet, their whip-poor-will altercations become much more 
rapid and incessant, as if each were striving to overpower or silence the 
other. When near, you often hear an introductory click between the notes. 
Towards midnight they generally become silent, unless in clear moonlight, 
when they are heard with little intermission till morning.” A much larger 
species, the Chuck-wills-widow, so called also from its note, inhabits the 

southern part of the United States. 
Many species of this sub-family are found in all parts of the world. 

The common European species, C. europeus (pl. 1038, fig. 6), resembles. 
to some extent, in general appearance and habits, the whip-poor-will, though 
it is almost without voice. 

Sub-fam. 2. Podargine, or Large Night Hawks. Bill short, curved at 
the point, very strong, gape enormous; base of the bill with projecting 
plumes, but without bristles. Tarsi and feet short, and comparatively 
weak ; tail rather long. Wings moderate. Size large. 

These extraordinary birds are the largest of this family, many of the 
species being as large as the common crow. On account of the unusual 
broadness of their heads, and consequent wideness of their mouths and 
throats, they present a very grotesque and singular appearance. 

The genus Podargus, which embraces the greater number of the species, 
is confined to Australia and some other of the most southerly islands of the 
Pacific ocean. In Australia the largest species (P. cinereus) lives in thick 
woods, venturing out on the wing only in the evening. It lives upon 
winged insects, and has been named by the colonists, in imitation of its 
note, “More pork.” Another genus (Batrachostomus) is found in the 
interior of India. 

In America the singular genus Steatornis is found. It contains one 
species only, which was discovered in caverns in South America by the 
celebrated Humboldt, and is remarkable for possessing a strongly hooked 
bill and other rapacious characters, showing a close affinity to the owls. 

It is said, however, to subsist upon fruits, and that it is eaten by the 

natives. Another American genus is Nyctibius, which contains several 

large species inhabiting South America, of which may be mentioned the 
N. grandis, a species as large as a hen. 

Sub-fam. 8. Podagerine. Bill much depressed, with the culmen curved 
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and compressed on the sides to the tip, gape furnished usually with bristles 
or hairs. Wings long and pointed. Tail ample, sometimes long ; tarsi 
short, partly covered, sometimes bare. Size small. 

In this sub-family we arrange the American night hawks (Chordeiles), 
of which one species only inhabits the United States, although several 
others are found in Mexico and South America. 

The long-shafted night jar of Africa (Macrodipterix longipennis), which 
belongs to this sub-family, is remarkable for having a plume, which is 
sometimes five times the length of its body growing out of each wing. 
This gives the bird, especially when flying, a very curious appearance, and 

its use is entirely unknown. Several species of another genus (Podager) 
are found in South America. 

Fam. 3. Coractapa, or Rouiers. Bill more or less lengthened and 
broad at base, compressed, with the tip hooked ; wings long and powerful ; 
tail rather short, but with the two external feathers frequently much 
lengthened ; tarsi and feet short. 

A family composed of a few birds strictly confined to the Old World. 
They are all remarkable for beauty of plumage and elegance of form. 

Sub-fam. 1. Coraciane, or Rollers. Bill moderate, straight, upper man- 
dible slightly longer; nostrils basal, oblique, linear. Wings moderate, 
pointed ; tail long, wide, with the lateral feathers frequently lengthened ; 
tarsi short; gape wide. Size moderate. All the species with gay colored 
plumage. | 

This is a small sub-family of beautiful birds which are found in Africa, 
Asia, and the larger Pacific islands. Their plumage is almost invariably 
of brilliant colors, and usually contains more or less green or blue of the 

richest hue. One species occasionally visits Europe, Coracias garrula 
(pl. 99, fig. 3), where it is much sought after by collectors as one of the 
few bright plumaged European species. The most common species in 
collections is the Bengal roller (C. bengalensis), skins of which are brought 
abundantly from India, where it is common. The food of the rollers 

consists of both fruits and insects, the latter of which they catch after the 
manner of the flycatchers. 

Sub-fam. 2. Todine, or Todies. Bill lengthened, much flattened, slightly 

compressed towards the tip, which is rounded; nostrils lateral with the 
opening exposed. Wings short and rounded; tail moderate, emarginated. 
Tarsi long, slender; toes moderate. Size small. 

A sub-family consisting of a few small birds found in tropical America. 
They are represented as being dull and stupid little birds, living upon 
grasshoppers and other insects, and partaking much of the habits of some 

of the flycatchers. The most common species is the Todus viridis, which 
is a beautiful green bird with a scarlet throat. It is said to construct a 
curious bag-shaped nest, composed of wool and with a narrow entrance. 

Suh-fam. 3. Eurylaimine, or Boatbills. Bill large and extremely broad 
at base, curved and gradually compressed to the tip; nostrils lateral, 
exposed ; wings moderate ; tail moderate; tarsi short. Size small. 

India is the country of this sub-family. It contains a few species only 
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of handsome birds, with remarkably wide and strong bills which are said to 
be used in the capture of coleopterous insects, upon which these birds 
subsist. No one of the species is very common in collections, though the 
Eurylaimus nasutus is frequent. It lives in the retired and shaded 
jungles, where it constructs a pendent nest, usually in the neighborhood of 
the water. 

Sub-fam. 4. Momotine, or Metmots. Bill long, elevated, and broad at 

the base, with the sides compressed, and the margins serrated. Wings 

short, rounded ; tail long, graduated, with the two middle feathers usually 

much the longest, and generally with their shafts bare for a considerable © 
distance; tarsi and feet moderate. Size moderate, much larger than 

either of the two last sub-families ; colors brilliant. 

This is a sub-family consisting of some twelve or thirteen species of 
beautiful birds, which are restricted to the warmer parts of America. 
They prefer the shades of the forest, but seem occasionally to frequent 
deserted or dilapidated buildings. They feed indiscriminately upon fruits, 
snakes, lizards, and insects, which are taken with the point of the bill and 

tossed upwards to be caught in the extended mouth. It is said that they : 
also rob the nests of other birds. The Brazilian motmot (Momotus 
brasiliensis) is the most common species, being very abundant in Brazil 
and other countries of South America. Several species have been found 

in Mexico and the West Indies. 
Fam. 4. Troconips, or Trocons. General form stout, but rather 

“graceful. Bill short, strong, broad at the base, with the tip hooked ; 

nostrils basal generally, and concealed by the projecting feathers. Plumage 
very beautiful. } 

This family is composed of a few genera of handsome birds, most 
numerous in tropical America and Asia, one species alone having been 
found in Africa. 

Sub-fam. 1. Trogonine, or true Trogons, of America. Bill short, strong, 
with the base very broad and nostrils concealed ; wings short; tail ample. 
sometimes long; tarsi short and feathered; plumage of the head frequently 

elongated and crest-like. Colors brilliant metallic green and red. 
These splendid birds are peculiar to tropical America. They are 

represented by travellers as solitary and quiet birds, remaining within the 
dense foliage. of the tropical forests, and feeding upon both fruits and 

insects. Beetles are their favorite food, upon which as well as berries they 

dart in the manner of swallows. Incubation is performed in hollow trees, 

in which no nests are built, but the eggs are laid upon the bare wood. 
About thirty species of the Trogons are known to inhabit South 

America and Mexico, all of which possess much beauty of plumage; but 
there is a small genus (Calurus) remarkable for the great length of the 
upper tail-coverts, which are amongst the most splendid of birds. The C. 

resplendens is a species found in Yucatan, and is the bird alluded to by 

Stephens as having been considered sacred by the ancient inhabitants of 
that country. It has the tail-coverts developed to several times th length 
of its body, and the whole plumage of the most beautiful metallic green 
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imaginable, Another species, C. auriceps, is common in the north of 

Brazil, and in addition to the beautiful green of the plumage of its body, it 
has the head of splendid golden, almost appearing to be gilded artificially. 
The genus Trogon, T. viridis (pl. 97, fig.'7), and the Curueui, 7. curucut 

(pl. 97, fig. 6) are common in collections. 
Sub-fam. 2. Harpactine, or Asiatic Trogons. Bill stronger than in the 

preceding, both mandibles notched at their tips; nostrils partially covered ; 

tarsi slightly feathered, short; anterior toes united. Colors gay, usually 

brown or reddish, fulvous, shel scarlet. 

India and the Malay Archipelago are the countries of the birds of this 
sub-family. They are showy, but not so splendid as their American 
relatives, though they appear to be very similar in all other respects. 
They are usually noticed sitting quietly on a dead tree, occasionally 
darting after an insect and returning to the same position, or wandering 

about from tree to tree. Harpactes malabaricus, rutilus, and diardit, are 
amongst the most common species; while one large species, H. gigas, well 
established as having been known ie the older ornithologists, is unknown 
in modern ie ctais} 

One species only, which constitutes a genus of its own, has been found 
in South Africa; it is the Apaloderma narina, and it appears to differ in 
no respect from the general characters of the Trogons. 

Fam. 5. Atceptvina. General form, short, thick, and strong. Bill long, 

and mostly adapted to striking as well as seizing their prey. Wings 

generally moderately strong; tail generally short; tarsi short ; toes long. 
A very extensive family, composed of the kingfishers, puff-birds, and 

jacamars, distributed amongst a large number of genera. They inhabit all 
parts of the world, and far the greater part show_a disposition to frequent 
the vicinity of water. 

Sub-fam. 1. Bucconine, or Puff-birds. Bill rather long, elevated, and 

broad at the base, with the tip curved and frequently emarginated or 

fissured. Wings mostly rather short; tail moderate; tarsi short, covered 

with scales. Size various, never large; plumage plain. 

The birds of this sub-family derive their name from the habit of raising 

or puffing up their profuse plumage. which, it appears, is more or less the 
ease in all the species. Southern America is their native country, and 
their habits appear to be very similar to those of the birds of the last 

sub-families. They live upon coleopterous and other insects, which they 
capture upon the wing. 

Bucco macrorhynchus (pl. 97, fig. 8) is the best known species. Monasa 
tranquilla and leucops are, however, common in collections of South 
American birds. 

Sub-fam. 2. Halcyonine, or Broad-billed Kingfishers. Bill broad, long, 

and nearly quadrangular, with the lateral margins straight, or curved 
slightly upwards. Wings broad, short, and rounded; tail moderate ; tarsi 

very short, robust. Size various; plumage generally containing more or 
less blue and green colors. 

This sub-family may be said to comprise the kingfishers which frequent 
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salt water. All parts of the world, except America, are inhabited by these 
birds. Australia produces a genus (Dacelo) which contains the largest 
species of this sub-family. They feed upon small quadrupeds, reptiles, 
insects, and other animals, and are remarkable for a peculiar gurgling 

laugh, from which the colonists have named the commonest species “ the 

laughing jackass.” 
The genus Halcyon comprises about fifty species, which are mostly 

found in Africa and India, and the islands of the Indian and Pacific oceans. 

These birds live exclusively in the immediate vicinity of the water, from 
the animals inhabiting which they derive their subsistence. 

The black-capped kingfisher of India, H. atricapilla (pl. 108, fig. 8), is 
one of the most common species, though many others are common in 

collections. The birds of this group are said to nestle in hollow trees. 
Sub-fam. 3. Alcedinine, or Narrow-billed Kingfishers. Bill very 

straight, compressed, and sometimes slender, points of both mandibles 

acute, commissure straight. Wings and tail short; tarsi very short, but 

robust; toes very unequal, the two anterior of which are united. Size 

small; colors of plumage more or less blue and green. 
The birds of this sub-family, though not constituting so many species as 

are contained in the preceding, are more generally diffused over the entire 
surface of the temperate and torrid zones. They may be considered as the 
fresh-water kingfishers in distinction from the Halcyonide, as they are 
found only in the vicinity of rivers or small streams, upon the fishes 
inhabiting which they live. In the banks of those streams these birds 
excavate holes, frequently of considerable. depth, in which they construct 
their nests and rear their young. 

The common European kingfisher, Alcido ispida (pl. 103, fig. 5), belongs 

here. It is a very pretty little species, found sparingly throughout the 
continent, inhabiting the banks of small streams, and usually seen perched 
upon a small bough overhanging the stream, whence it darts upon such 
fishes as expose themselves to its keen vision. About twenty other 
species, more or less related generically to the common European species, 
are found in Asia and Africa. Some species of the latter country are 
quite diminutive, being not larger than the North American wren. 

All the American kingfishers belong to the genus Ceryle, which contains, 
however, species from other parts of the world. There are about ten 
American species, the only one of which found in the United States is the 
common belted kingfisher (C. alcyon). This bird is distributed throughout 
the United States, and being the only species of its kind found in the north is 
universally known. It is constantly to be seen along the courses of brooks 
or creeks, ready to seize upon the small fishes which are its favorite food. 
The nest is constructed in a hole in the bank of the stream, and this 

species is said to breed for several successive years in the same nest. 

Several species have been found as far north as Mexico, though they are 

all common in South America. The (@. amazona is one of the most 

common, and has very handsome silky green plumage; others have, 
however, much the same. The giant kingfisher of authors (C. torquata) is 
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one of the largest of this family, and appears to be common in Brazil; while 

the little American kingfisher (C. americana) is one of the smallest. It 

also is found abundantly in South America, and has recently been 

discovered in Texas. Several species are known to inhabit Mexico, and 

some large species inhabit India and Africa. The great Java kingfisher, 

C. javanicus (pi. 103, fig. 4), is one of the most common, 
Sub-fam. 4. Galbuline, or Jacamars. Bill very long, straight, and 

pointed, greatly compressed, culmen sharp; wings short; tail more or less 

lengthened, and usually graduated. Tarsi short. feathered; feet weak ; 

toes usually two before and two behind. Size small; plumage usually 

brilliant metallic green. 
A sub-family, composed of about a dozen species of brilliantly colored 

and peculiar looking little birds, exclusively confined to South America 
and the West Indies. They inhabit damp places in the forests, and are 
said to subsist entirely upon insects, which they devour after having 
divested them of their wings and other hard parts. These birds breed in 
holes in trees or in the banks of streams in the manner of kingfishers. 

Several species are common in collections: they are the green jacamar 
(Galbula viridis), the white-bellied jacamar (G. albirostris), and others. 

One of the most beautiful is the largest species known; it is called the 
grand jacamar, and is found in the interior of South America, though 

nothing respecting its history or habits has been reported by travellers. 
A recently discovered species of this sub-family, a very modest and 

unpresuming bird apparently, is remarkable for having had given to it one 
of the longest of ornithological names, Jacamaralcyonides leucotis. 

Fam. 6. Meroripa, or Bez-raters. A family composed of birds exclu- 
sively inhabiting the warm regions of the Old World, and universally 

known by the name of “bee-eaters.”” They form one sub-family only, as 
below. 

Sub-fam. Meropine. Bill long, curved, slender and pointed, compressed. 

and with the tip very acute; wings long, pointed, secondary quills 
emarginated ; tail long, broad, usually with the two middle tail feathers 

longest. Tarsi short, strong; toes long; claws moderate. Size small ; 

plumage generally green. 
This sub-family contains about forty species of birds found almost 

exclusively in Asia and Africa. They are migratory in their habits, and 
one species occasionally visits northern and central Europe; it is the 
common bee-eater (Merops apiaster). All the species are said to subsist 

entirely upon insects, which they catch upon the wing with great dexterity, 
and in pursuit of which they skim over the surface of the ground like 
swallows. Nearly all the species are handsome little birds with green and 
yellow plumage, and several are very commonly brought from India and 
Western Africa. The Indian species usually met with are the green 
bee-eater (Merops viridis) and the Java bee-eater (M. javanicus) ; from 
Africa we frequently have the swallow bee-eater (M. hirundinaceus), the 
red-throated bee-eater (M. ruficollis), and many others. One species has 
been discovered in Australia, M. ornatus. 
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Sus-Orper 2. TENuIROSTRES, OR SLENDER-BILLED Birps. 

Bill always slender, generally long and curved; tongue usually with a 
fascicle of slender hair-like filaments at the point. Size generally small. 
This tribe contains the smallest of all birds. 

The length and slenderness of the bill are the peculiar characters of this 
group, which is composed of birds found in all parts of the world. Nearly 
all the species are supposed to derive their subsistence, in a measure, from 

the nectar of flowers, though it is quite certain that very many of them 
capture small winged insects also. There is scarcely a species in this 
group which does not possess elegance of form and beauty of plumage. 

Fam. 1. Upuprps, or Hooposs. Bill lengthened, slender, generally 

curved, compressed ; wings long, rounded ; tail generally Jong and ample ; 
tarsi generally strong and short; feet strong. Size rather large. 

A family containing some of the most magnificent of birds. They are 
restricted to the old world, and are said to feed upon succulent fruits and 
the juices of flowers. 

Sub-fam. 1. Upupine, or Hoopoes. Bill lengthened, slender, and greatly 
compressed. Wings and tail more or less long and rounded; tarsi strong 
and usually short ; toes long, strong, claws song and curved. Size rather 
large, generally crested. 

The species of this sub-family are restricted to the old world. The 
Hoopoe of Europe (Upupa epops) is its representative in that continent. 
It derives its name from its note, and is very common in the south during 
the summer. 

There are several other species of Hoopoes inhabiting Africa and India. 
In Africa is also found the genus Irrisor, which belongs here, composed 

of a considerable number of very handsome dark plumaged birds, generally 
of elegant form and with long graceful tails. They are found throughout 
the entire continent of Africa and live in trees, creeping among the 

branches in search of insects, which with fruits compose their food. They 
roost and breed also in the holes of trees. Lrrisor erythrorhynchus and 
melanorhynchus are the most common species. Several species are found 
in Liberia and other countries of Western Africa. 

Sub-fam. 2. Epimachine, or Plumed Birds. Bill long, rather strong, 
curved margins obtuse and tip acute; wings moderate, rather rounded ; 
tail various, generally even or graduated. ‘Tarsi more or less strong, long, 
and usually covered with scales; toes long and strong, hind toe armed with 

a strong claw. Size rather large. Colors dark in the males and very 

beautiful. 
Nearly all these beautiful birds are found in the island of New 

Guinea, one species only in New Zealand, and one in Australia. Though 

long known to naturalists, and known also extensively on account of the 

trade in their skins, which the natives of New Guinea have maintained for 

centuries, their habits and history are entirely unknown. The Epimachus 

superbus is common in collections, and is frequently met with in ornamental 

cases of stuffed birds. It has very fine, black, velvet-like plumage, with 

a curious breast-plate, or rather apron, of detached feathers, which are 
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of splendid metallic green. Amongst traders these are usually confounded 
with the Paradise birds. Epimachus magnificus and resplendens are other 

very beautiful species. 
Sub-fam. 8. Paradiseine, or Paradise Birds. Bill strong, slightly curved 

only, compressed, tip notched; wings moderate, rounded; tail various ; 

tarsi and feet strong, sometimes short; toes long; strong claws, curved and 
acute. Sides of the body, breast, tail, and sometimes the head, generally 
with long and very ornamental plumes. Size rather large. 

The Paradise birds are, perhaps, the most beautiful of birds. They are 

peculiar to the large island of New Guinea, in the forests of which they 
live on the tops of the highest trees, and subsist upon fruits and insects. It 

is said that they have loud and unpleasant notes, somewhat like those of 
the crow family ; but little is known, however, of their history. 

The greater and lesser Birds of Paradise, Paradisea major and minor 
(pl. 99, fig. 4), are the species most common in collections, though the king 
paradise bird, P. regia (pl. 99, fig. 5), is frequent. The other known species 
are, the red-plumed (P. rubra), the magnificent (P. magnifica), the superb, 
P. superba (pl. 99, fig. 6), the six-shafted, P. sersetacea (pl. 99, fig. 7), so 

called from the curious appendages of that number growing from the sides 
of its head, the republican (P. respublica), and Wilson’s paradise bird 
(P. wilsonii). From the two first species (the greater and lesser paradise 
birds) the plumes worn in ladies’ head-dresses are obtained, and their skins 
have been articles of merchandise for centuries. 

Fam. 2. Necrarineap#, or Sun Birps. Bill more or less lengthened, 

slender, and curved; wings generally short and incapable of Jong-continued 
flight ; tail usually moderate, generally short and truncate, sometimes long 
and graduated. Tarsi and feet moderate, generally rather weak. 

A very numerous family of birds, nearly all of which are of very small 
size and distinguished for brilliancy of plumage, in which they are only 
excelled by their immediate relatives, the humming birds. The species are 
most abundant in Asia and Africa. 

Sub-fam.1. Nectarinine, or Sun Birds. Bill slender, curved, compressed, 

and with the tip entire, acute ; nostrils basal, with the opening closed by a 

membrane. Wings moderate, rounded; tail generally lengthened, but 
frequently truncate. Tarsi usually moderate or weak. Size small ; colors 
of plumage usually metallic and very showy. 

This sub-family consists of about one hundred and fifty species of beau- 
tiful little birds, which are restricted to the tropical countries of Asia and 
Africa, and are known by the universal name of sun birds, though the 

American colonists of Western Africa call them humming birds. They 
are usually seen in pairs or in small flocks, and fly with a tremulous or 

humming noise like the humming birds, which in most respects they appear 
to resemble. They feed principally upon minute insects, and are said to be 
fond of spiders, for which they search in the crevices of the bark of trees. 
Many species are found in Liberia, some of which are exceedingly beautiful, 
such as the Senegal sun bird (Nectarinia senegalensis), the red-backed sun 
bird (NV. cuprea), and many others. 
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A variety of species inhabit India, of which the most common appear to 
be the IV. zeylonica, mahrattensis, and others. 

Sub-fam. 2. Ca@rebine, or American Creepers. Bill generally rather 
short, wide at the base, curved or sometimes nearly straight, sides com- 

pressed. Wings long and pointed ; tail short, usually even; tarsi short ; 

feet moderate. Size small. Colors usually blue or green and showy. 
A sub-family of beautiful little birds peculiar to South America, said to 

feed upon the minute insects which frequent expanded flowers, about which 
they are observed to fly in the manner of humming birds. Their nests are 
suspended from the branches of trees, pear-shaped, composed of grass and 
woody fibres woven together, and with a tubular entrance from below. 
This mode of construction warrants security from monkeys, serpents, or 
other depredators. 

There are about twenty species of these birds, the most common of 
which are the Cereba cyanea (pl. 102, fig. 9) and cerulea, the Dacnis 
spiza, a beautiful green bird with a black head, and the Certhiola flaveola. 

Fam. 3. Trocnitip#, or Hummine Birps. Bill generally long, very 
slender, usually curved but sometimes straight, with the lateral margins 
of the upper mandible dilated. Wings generally long and flattened in a 
peculiar manner ; tail usually ample, truncated or cuneated ; tarsi and feet 

usually very small and weak. Size very small. | 
The most diminutive birds in existence, and among the most beautiful. 

Swainson gives the following description in Lardner’s Cyclopedia, Birds II. 
page 146, in his usual forcible and pleasant manner. “In speaking of these 

charming birds, the naturalist is almost tempted to abandon that didactic 
style best suited to his subject, and to clothe his information in the language 
of poetry ; yet both must fail in conveying to the mind an adequate idea 
of their surpassing beauty. The rainbow colors of the most resplendent 
gems are here superadded to a living form which in itself is exquisitely 
graceful and animated in all its movements. The flight of these pigmy 
birds is so rapid as to elude the eye; for a few moments they may be seen 
hovering over a flower, but as soon as they have supped its sweetness they 

vanish in an instant ; they may, in truth, be said to ‘come like shadows, so 

depart.’ ” 
This celebrated family of birds is exclusively American and very nume- 

rous, there not being less than three hundred species now known, to which 

almost every traveller in South America yet makes additions. 
Sub-fam. 1. Grypine, or Wedge-tailed Humming Birds. Bill long, 

slender, and curved throughout its length; culmen of the upper mandible 
distinctly keeled, tip acute, lateral margins dilated and overlapping the under 
mandible ; wings long and pointed ; tail long, broad, and generally cuneated ; 
tarsi short and very slender. Colors generally plain, not metallic. 

About thirty birds compose this sub-family. They are very distinct from 
the other sub-families of Humming Birds, and are nearly all remarkable for 
their plain plumage and long tails. They inhabit all parts of South America, 
but one genus (Oreotrochilus, Gould) contains species which are found 

only in the Andes, immediately below the line of perpetual snow. 
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Sub-fam. 2. Trochiline, or true Humming Birds. Bill usually long, 

straight, or slightly curved, and very slender; wings long, pointed ; tail 
various, generally truncate, sometimes rounded; tarsi and feet very short 
and weak; toes long and slender. Size small; plumage more or less 
metallic and very beautiful. 

This sub-family contains about one hundred species of humming birds, 

amongst which are some of the most beautiful little birds in existence. 
The mango (Trochilus mango), the swallow-tailed (T. macrourus), the 
emerald (7. glaucopis), the long-tailed Jamaica humming bird (T’. polytmus), 
a magnificent species, the topaz (7. pella), the evening humming bird 
(T. vesper), and many other splendid species belong here. 
They are exclusively restricted to South America and the West Indies, 

except the Mango, which has been found in Mexico and may be classed 
as a North American bird. 

The ruby topaz, T. moschitus (pl. 99, fig. 8), a splendid and common 
species, the magnificent JT. ornatus (pl. 99, fig. 9 a), De Lalande’s hum- 
ming bird, T' delalandit’ (pl. 99, fig. 10), and some others, are common in 

collections. The crested humming bird, 7. cristatus (pl. 99, fig. 12), and 
the smallest humming bird, T. minimus (pl. 99, fig. 11), are more rare. 

The latter is the smallest of all known species. 
Sub-fam. 3. Mellisuyine, or straight-billed Humming Birds. Bill usually 

lengthened, slender, and straight; wings long, pointed; tail various, mostly 
truncate, sometimes with the two middle feathers or the two external 

feathers long; tarsi and feet short and weak. Colors usually very brilliant. 

The species of this sub-family are diffused over the entire tropical and 
temperate regions of America, though the much larger portion of them 
exclusively inhabit the southern countries of this continent. 

The common humming bird, T. colubris (pl. 99, fig. 9”), belongs here, and 

is the only species the history of which is well known. It appears in the 

‘northern part of the United States from the beginning to the middle of 
May, and was observed by Dr. Richardson in the fur countries of the 
north, bordering upon the Arctic circle. The nest is built upon the project- 

ing branch of a tree, and is very artfully constructed and covered with 

moss or with lichens, giving it much the appearance of a knot upon the 
branch where it is located. Within are laid copious quantities of the poppus 
or down of plants, forming a soft and very suitable bed for the reception of 
the diminutive eggs. These are generally two only, and are hatched in 
the short space of ten days. 

One of the most remarkable qualities of this little bird is its great 

pugnacity: the male does not hesitate to attack other birds much larger 
than himself, and has even been known to challenge the king-bird or the 

martin, the latter of which he sometimes compels to retreat. To man this 

bird shows little aversion, quietly hovering around its favorite flowers when 
so nearly approached as almost to be caught in the hand. It frequently 
enters at the windows of houses and is caught. Both old and young are 
soon reconciled to confinement. In a very short time they will feed freely 
upon diluted honey, or sugar and water, and suffer themselves to be 
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approached, or even touched, without showing signs of alarm. The male 
only of this humming bird has the brilliant gorget on the throat. 

Several other species have been observed as far north as California, of 
which we may mention the Anna humming bird (T. anna) and the rufous 
humming bird (T° rufus). 

The latter is supposed to proceed on the western side of North America 
nearly to the region of perpetual ice. It is abundant on the Columbia river, 
and was observed by the celebrated naturalist Nuttall, engaged in the 
duties of incubation, in the latter part of May. “The female was sitting 

upon two eggs of the same shape and color as those of the common species. 
The nest was also similar, but somewhat deeper, made of the same downy 
substances, and coated with lichens. At my approach the female came 
hovering round the nest; and soon after, when all was still, she contentedly 

resumed her place.” . 

There are from one hundred and fifty to two hundred species of humming 
birds in this sub-family, nearly all of which, we may say, are confined to 

South America. Several very handsome species re, however, known to 

inhabit Mexico. 
The giant humming bird (7. gigas) is arranged here. It is the largest 

species known, being nearly as large as the orchard oriole. The sword- 
billed humming bird is worthy of being mentioned on account of its exces- 

sively long bill, which considerabiy exceeds the length of its body. It feeds 
upon insects which frequent the flowers of Bignonia (trumpet flowers) and 
other plants which have very large tubular flowers, for which its bill is 
admirably adapted. The white-necked humming bird, T° albicollis (pl. 102; 
jig. 1), is a common species. 

The birds of this sub-family seem to prefer the northern parts of South, 
and probably will be discovered to be numerous in Central America. 

Fam. 4. Mettpnacipa, or Honey-sucxers. Bill generally long, curved, 

and. acute, tip sometimes emarginate; wings moderate or rounded; tail 

mostly long and broad; tarsi rather short and strong; toes long. Tongue 
extensile and furnished at the tip with a fascicle of short, slender fibres. 

A small family of birds, peculiar to Australia and the adjacent islands. 
Sub-fam. 1. Myzomeline, or Honey-creepers. Bill long, slender, and 

curved ; wings short ; tail short and emarginate ; tarsi and feet moderate, 

rather slender ; claws curved, acute. 

These are observed to frequent the flowers of various species of plants 

indigenous to the continent of Australia, and are represented as feeding upon 
their secretions as well as upon the small insects which abundantly infest 
them. Whilst occupied in this pursuit, they may be seen clinging to and 
hanging from the flowering branches in a variety of attitudes. Their flight is 
rapid, and occasionally at a considerable height in the air. These birds are 
not common in collections. Myzomela sanguinolenta, Glyciphila melanops, 
and some others are, however, frequently brought by travellers and collectors. 

Sub-fam. 2. Meliphagine, or Honey-eaters. Bill long, slender, and 
usually acute ; wings moderate, rounded ; tarsi short, strong ; toes mode- 

rate, sometimes strong; claws curved, acute. 
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This sub-family is composed of nearly one hundred birds, the majority 
of which are restricted to Australia, and much resemble the preceding in 
general characters and habits. In addition to the food of the birds of 
that sub-family, some of the species of the present eat berries and other 

fruits. 
The Tropidorhynchus corniculatus is one of the best known species of 

Australian birds. It has received from the colonists the significant but not 
very poetical name of “ Leather-head,”’ from the baldness of the part 

alluded to. 
About a dozen species, constituting the genus Phyllornis, which are 

arranged here, inhabit Java and other islands of the Indian Archipelago. 
They are mostly clothed in plumage of a beautiful green or blue color, and 
appear to be abundant in those localities. 

Sub-fam. 3. Melithrepting. Baill short, somewhat conic, compressed 

towards the tip, which is curved ; wings more or less long ; tarsi short and 

strong ; toes long; claws moderate. 
A group of about twenty birds, strictly peculiar to Australia. Their 

habits and manners appear to be very similar to those of the preceding sub- 
families, though they appear to be more insectivorous. For the purpose 
of capturing insects they frequent flowering plants, and occasionally are 
observed on the ground in the pursuit of beetles and other similar insects. 
The Psophodes crepitans, which belongs here, is one of the common birds 

brought in collections from Australia. 
Fam. 5. Crerruiap#, or Creepers. Bill long, slender, more or less 

curved ; nostrils small; wings usually short and rounded, sometimes rather 

pointed. ‘Tail various, frequently terminated in abrupt points; tarsi and 
feet generally rather strong. 

These are the Creepers, Nuthatches, &c., some species of which inhabit 

the northern, but the much larger portion the southern regions of the globe. 
They are generally of small size, and resemble, in some respects, the scan- 

sorial birds (woodpeckers, &c.). 
Sub-fam. 1. Furnarine, or Oven Birds. Bill rather long, curved, 

frequently compressed ; wings short, rounded ; tarsi and feet strong; toes 
_long. Tail broad, rounded, the feathers of which are frequently terminated 

in soft points. : 

This sub-family consists of about thirty birds, which have obtained the 
name of oven birds from their constructing nests somewhat of the shape 
indicated by the name, which are generally built in an exposed situation, 
as on the dead branch of a tree, or sometimes in the immediate neighbor- 
hood of houses or other buildings. When finished, it has the appearance 
of an oven several inches in diameter, with the entrance in the side. There 

are, however, several species of this sub-family which construct nests of 

the ordinary description, and some which live almost exclusively upon the 
sround, and make their nests in holes. 

The birds here classed are exclusively found in South America and the 
West Indies. Furnarius rufus, Lochmias squamatula, and some others, 

are common species. 
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Sub-fam. 2. Synallaxine, or Sharp-tailed Creepers. Bill rather short and 
strong ; frontal feathers rather rigid. Wings very short and rounded ; tail 
broad, more or less lengthened, and usually graduated or cuneated, with 

the tips of the feathers lanceolate. Tarsi and feet large and strong ; claws 
acute. 

Another sub-family of birds peculiar to South America and Mexico, and ~ 

which partake of the general characters of the last mentioned. They are 
generally plain colored little birds, somewhat resembling wrens in general 
appearance. 

Sub-fam. 3. Dendrocolaptine, or Long-billed Creepers. Bill usually long 
and curved, compressed; wings moderate, generally rounded ; tail long, 

broad, and graduated, with the feathers ending in hard points. Tarsi and 
feet strong ; claws large and acute. 

This sub-family is also essentially South American. About forty species 
are classed in it, which much resemble those of the two preceding sub- 

families, but differ from them in being larger and having longer bills. The 

greater part of the species inhabit the vast forests of South America, 
and appear to have somewhat the habits of woodpeckers. In one genus 
(Xiphorhynchus, or sword-bills) the bill is exceedingly long. The Cayenne 
creeper (Dendrocolaptes cayennensis) and the white-throated creeper (D. 
albicollis) are commonly met with. , 

Sub-fam. 4. Certhiane, or Creepers. Bill rather long, slender, curved ; 

wing rather long; tail lengthened, graduated, the feathers of which are 
slightly rigid. Tarsi and feet slender; claws moderate. Size small. 

Although not comprising more than a dozen species, the birds of this 
sub-family are found in all parts of the world. They are very active and 
shy little birds, subsisting upon minute insects, which nearly all the species 
search for in the crevices of the bark of trees, after the manner of wood- 

peckers. 
The Certhia familiaris, or the brown creeper (pl. 102, fig. 2), is fre- 

quently met with in the forests of Europe and North America. It much 
resembles, in general character, the small woodpeckers and nuthatches with 

which it constantly associates in the forest, though it is much smaller, 
being, next to the golden-crested wren, the smallest of European birds. In 

the United States it is not so common as in Europe. 
The rock creeper (C. muraria) of Europe also belongs here. It is 

found exclusively in the mountains of Europe and Asia, and is usually 
observed flitting from one projecting rock to another, in search of spiders 

and other insects, of which its food consists. 
One genus (Climacteris) of this sub-family is peculiar to Australia, the 

birds of which inhabit the woods and partake of the general characters of 

the others with which they are classified. 
Sub-fam. 5. Sitting, or Nuthatches. Bill rather short, very straight, 

more or less cylindrical; wings long and pointed; tail very short; tarsi 
and feet rather long and slender. Size small. 

The nuthatches, though numbering scarcely more than twenty species, 

are scattered over the whole world. Several species inhabit North America, 
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and are usually known by the name of “Sapsuckers,’ and one species 1s 
common in Europe (Sitta europea). 

The most common species of the United States is the white-breasted 
nuthatch (S. carolinensis), which is a very familiar and favorite little bird, 
living throughout the year in the same district, and, in fact, is supposed to 
ramble but little from the woods in which it was born. Its habits are very 
similar to those of the small woodpeckers, being seen constantly creeping 
on the surface of limbs and trunks of trees. So secure is its foothold, that 

it creeps equally well with its head upwards or downwards upon the tree, 
and is said to roost with the same indifference to position. It frequently 
in the winter approaches the precincts of dwellings or out-houses, and picks 
up whatever of insect or other suitable food it can discover. 

Two smaller species are occasionally met with in the United States, the 
red-bellied and the brown-headed nuthatches (S. canadensis and pusilla). 
They entirely resemble in habits the common species. Another and still 
smaller species (S. pygmea) is found in California. 

Some six or eight species of these little birds are peculiar to Australia 
and New Zealand. 

Sub-fam. 6. Trogiodyting, or Wrens. Bill more or less long and 
slender, usually slightly curved and somewhat compressed; wings short 
and rounded ; tail various, generally rounded ; tarsi long and slender ; toes 
long, rather slender. Size various, generally small. Colors plain. 

There are about fifty species of the true wrens, which inhabit all parts 
of the world except Africa. In America, they are more numerous than 
elsewhere, and are well represented by that universal favorite the house- 
wren of the United States (T'roglodytes edon), the history of which by the 
incomparable Wilson we beg leave to extract: “This well known and 
familiar bird arrives in Pennsylvania about the middle of April, and about 

the 8th or 10th of May begins to build his nest, sometimes in the wooden 
cornicing under the eaves or in a hollow tree, but most commonly in small 
boxes fixed on the top of a pole, in or near the garden, to which he is 
extremely partial, for the great number of caterpillars and other larvee which 

it constantly supplies him. If all these conveniences are wanting, he will 
even put up with an old hat, nailed on the weatherboards, with a small 
hole for entrance ; and if even this be denied him he will find some hole, 

corner, or crevice about the house, barn, or stable, rather than abandon the 

dwellings of man. In the month of June a mower hung up his coat, under 

a shed near the barn, and two or three days elapsed before he had occasion 

to put it on again; thrusting his arm up the sleeve, he found it completely 
filled with some rubbish, as he expressed it, and on extracting the whole 
mass found it to be the nest of a wren completely finished and lined with a 
large quantity of feathers. In his retreat he was followed by the little. 
forlorn proprietors, who scolded him with great vehemence for thus ruining 
the whole economy of their household affairs. The twigs with which the 
outward parts of the nest are constructed are short and crooked, that they 
may the better hook in with one another; and the hole or entrance is so 
much shut up, to prevent the intrusion of snakes or cats, that it appears 
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almost impossible the body of the bird could be admitted; within this, is a 
layer of fine dried stalks of grass, and lastly feathers. The eggs are six cr 
seven, and sometimes nine, of a red purplish flesh color, innumerable fine 
grains of that tint being thickly sprinkled over the whole egg. They 
generally raise two broods in a season, the first about the beginning of 
June, the second in July. 

“This little bird has a strong antipathy to cats; for having frequent 
occasion to glean among the currant bushes and other shrubbery in the 
garden, those lurking enemies of the feathered race often prove fatal to 
him. A box fixed up in the window of the room where I slept, was taken 
possession of by a pair of wrens. Already the nest was built and two eggs 
laid, when one day the windows being open, as well as the room door, the 
female wren venturing too far into the room to reconnoitre, was sprung 
upon by grimalkin, who had planted herself there for the purpose, and 
before relief could be given was destroyed. Curious to see how the 
survivor would demean himself, I watched him carefully for several days. 

At first he sang with great vivacity for an hour or so, but becoming 
uneasy, went off for half an hour; on his return he chanted again as before, 

went to the top of the house, stable, and weeping-willow, that she might 
hear him, but seeing no appearance of her, he returned once more, visited 
the nest, ventured cautiously into the window, gazed about with suspicious 
looks, his voice sinking to a low melancholy note, as he stretched his little 
neck about in every direction. Returning to the box, he seemed for some 

minutes at a loss what to do, and soon after went off, as I thought, 

altogether, for I saw him no more that day. Towards the afternoon of 
the second day, he again made his appearance accompanied by a new 
female, who seemed exceedingly timorous and shy, and who, after great 
hesitation, entered the box. At this moment the little widower, or bride- 

groom, seemed as if he would warble out his very life with ecstasy of joy. 
After remaining in about half a minute, they both flew off, but returned in 

a few minutes, and instantly began to carry out the eggs, feathers, and 
some of the sticks, supplying. the place of the two latter with materials of 
the same sort, and ultimately succeeded in raising a brood of seven young, 
all of which escaped in safety.” 

Several other species of wrens inhabit America, most of which live in 
the woods and do not partake of the sociable character of the house-wren. 
The European: wren is of the same description in some measure as the 
latter, though it builds its nest in low bushes near the ground. It does not 
appear to be so great a favorite as the American house-wren. 

In this sub-family the lyre bird of Australia, Menura superba (pl. 102, 
fig. 14), is classed. It is remarkable for the singular beauty of its long 
tail. Australia is its peculiar country, in which it appears to prefer the 
woods upon the sea-coast, though it has been met with in those of the 
interior, living habitually upon the ground, and constructing its nest upon 
a projecting rock, or the stump of a tree. Its food consists of insects 
which are obtained by scratching amongst the fallen leaves. 

Several genera, comprising about forty species, of the birds of this: 
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sub-family, are peculiar to South America. They all resemble to a 
greater or less extent the wrens with which we are familiar, though 

some species live almost exclusively upon the ground. There is one genus 
(Hylactes) the species of which are remarkable for very robust legs and 
feet. HH. rufus is the best known species. 

Sus-Orper 8. Denrirostres, oR TOOTHED-BILLED Birps. 

This group embraces an immense number of birds, all of which in a 

greater or less degree subsist on insects. For this purpose the bill is 
always more or less toothed near the tip, which is frequently strongly 

hooked. The shrikes, thrushes, and robins, are familiar examples of the 

birds of this group. 
Fam. 1. Syiviapa, or Warsuers. Bill subulate, generally slender, tip 

of upper mandible emarginated ; wings more or less lengthened, generally 
rounded, sometimes pointed ; tail various, frequently rounded. ‘Tarsi long, 

slender ; toes mostly long, claws curved and acute. Size small. 
This extensive family is composed of a large number of birds, many of 

which are noted for their powers of song. They are found in all parts of 
the world. 

Sub-fam. 1. Malurine, or soft-tailed Warblers. Baill moderate, generally 
slender and straight, tip of upper mandible curved ; wings short, rounded ; 

tail more or less lengthened and rounded ; tarsi generally long and slender ; 

toes long, claws strong, acute. 
About one hundred and twenty species of birds are classed here, which 

are restricted to the old world and Australia. They have derived the 
name of soft-tailed warblers from having generally fan-like tails, the 
feathers of which frequently have webs of remarkable softness to the touch. 
Many of the species have very loud notes, sometimes agreeable, but fre- 
quently unpleasant. 

Australia produces about a dozen little birds of this sub-family which are 
very beautiful. The superb warbler (Malurus superbus) is one of the 
most common, and is clothed in plumage of splendid sky blue and black, 

presenting a singular contrast of colors. Others of this genus are equally 
handsome, though the species of this sub-family are generally of plain 
plumage. 

Sub-fam. 2. Sylviane, or true Warblers. Bill rather long, slender, 

nearly straight, compressed, curved at the tip; wings moderate, rounded ; 

tail rather long, rounded; tarsi lengthened, slender; toes long, slender ; 

claws long, curved, and sharp. Size small. 

This sub-family comprises about one hundred birds, including the 

warblers of Europe, the nightingales, golden crested wrens, and some other 
genera of birds not so well known, species of which inhabit the entire 
surface of the globe. The former, composing the old genus Sylvia, are 

common European birds. The nightingales, of which there are two 
species, have been celebrated for their transcendent powers of song from 
the earliest period of recorded history. 

The smaller species (Philomela luscinia, pi. 108, fig. 18) is the best 
singer, and is the bird usually alluded to as the nightingale. It is a small 
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bird of very plain plumage, light brownish grey above and white on the 
lower parts of the body, native of the whole of Europe as far north as 
Sweden, al] Asia as far as Siberia, and northern Africa, every where 
choosing its residence in shady woods, thickets, or even hedges in the 
fields. It is also partial to thickly set orchards and gardens, and is 
supposed to have a great preference for the neighborhood of its birth. 

The nightingale is migratory, and appears in northern Europe about the 
middle of April; and it is during the season of selecting his mate and 
attending to the duties of rearing his young, that the male pours out that 
incomparable song which has established him as the greatest of feathered 
vocalists, beyond comparison. 

“The nightingale,” says Dr. Bechstein (Nat. Hist. of Cage Birds), 

“expresses his different emotions by suitable and particular tones. The 
most unmeaning cry when he is alone appears to be a simple whistle, ‘fit ;’ 

but if the syllable ‘ err’ is added, it is then the call of the male to the female. 

The sign of displeasure or fear is ‘itt,’ repeated rapidly and loudly before 
adding the terminating ‘err ;’ whilst that of satisfaction and pleasure, such 
for example as conjugal endearments, or on the occasion of finding a 
delicate morsel, is a deep ‘tack,’ which may be imitated by smacking the 
tongue. 

“In anger, jealousy, rivalry, or any extraordinary event, he utters hoarse - 

and disagreeable sounds somewhat like a jay or a cat. Lastly, in the 
season of pairing, when the male and female entice and pursue each other 
from the top of a tree to its base, and thence again to the top, a gentle 
subdued warbling is all that is heard. 

“Nature has granted these tones to both sexes; but the male is par- 
ticularly endowed with such very striking musical talents, that in this 
respect he surpasses all birds, and has acquired the name of the king of 
songsters. The strength of his vocal organ is indeed wonderful, and it has 
been found that the muscles of his larynx are much more powerful than 
those of any other bird. But it is less the strength than the compass, 
flexibility, prodigious variety, and harmony of his voice which make it so 
admired by all lovers of the beautiful. Sometimes dwelling for minutes on 
a strain composed of only two or three melancholy tones, he begins in an 
under voice, and swelling it gradually by the most superb crescendos to the 
highest point of strength, he ends it by a. dying cadence; or it consists of a 
rapid succession of more brilliant sounds, terminated, like many other 

strains of his song, by some detached ascending notes. ‘Twenty-four 
different strains or couplets may be reckoned in the song of a fine night- 
ingale, without including its delicate variations ; for among these, as among 

other musicians, there are some great performers and many middling ones. 
“It is true that the nightingales of all countries, the south as well as the 

north, appear to sing in the same manner ; there is, however, as has beeu 

already observed, so great a difference in the degree of perfection that we 
cannot help acknowledging that one has a great superiority over another. 
On points of beauty, however, when the senses are the judges, each has his 

peculiar taste. If one nightingale has the talent of dwelling agreeably on 
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his notes, another utters his with peculiar brilliancy, a third le. gthens his 

strain in a peculiar manner, and a fourth excels in the silveriness of his 
voice. All four may excel in their style, and each will find his admirer ; 

and truly it is very difficult to decide which merits the palm of victory.” 
The larger species of nightingale (Philomela major) is abundant in some 

parts of the continent of Europe, especially Austria, Hungary, and Poland. 
It is said to sing more generally at night than the former, but does not 
appear to approach it in general vocal ability. It pronounces notes similar 
to the names David and Jacob with great distinctness, and with the latter 
it generally begins its song. 

The black cap warbler, Curruca atricapilla (pl. 108, fig. 15), is 

abundant throughout Europe as far north as Sweden. The garden 
warbler, C. hortensis (pl. 103, fig. 14), is not so common, and is of more 

retired habits. The willow wren, Sylvia hippolais (pl. 100, fig. 7), is 
another European species. 

This sub-family includes also the redstarts of Europe (Phenicura), the 
most abundant species of which is the common redstart, P. ruticilla 
(pl. 103, fig. 16). It is a very pretty little bird, with the tail entirely of a 
deep orange-red color, and inhabits the whole of Europe and probably 
Asia. Another species is the blue-throated or Swedish redstart, P. swecica 
(pl. 102, fig. 12), one of the prettiest of European birds. 

The crested wrens also belong here (Regulus), of which there are 

numerous species. They are amongst the smallest of birds, and are 
remarkable for their active habits, and the hardihood with which they 
brave the northern winters. They are restricted to North America, 
Northern Europe, and Asia; the golden-crested wren, R. auricapillus 

(pl. 103, fig. 12), is the most numerous species of Europe. 

Sub-fam. 3. Erythacine, or Robins of the Old World. Bill moderate, 

more or less slender, rather depressed at base, compressed towards the tip ; 

wings generally rather short and rounded, sometimes long; tail usually 

short and broad, generally even and rather rounded at the end. Tarsi 
long, slender; toes moderate, claws curved and acute. Size small. 

This sub-family contains the robins, stonechats, and several other genera 
of the old world, and the familiar blue-birds of America; in all about one 

hundred species. 

The stonechats and wheatears of Europe are classed in the genus 
Saxicola. They are birds common throughout the continent. The wheat- 
ear, S. enanthe (pl. 103, fig. 18), in Great Britain lives in the moors and 

open fields, where it makes its nest under large stones or in the crevices of 
walls. It is a bird of handsome form, but very shy and timid; though vast 
numbers are caught in traps for the table, being esteemed a great delicacy. 

The robin or redbreast of Europe is a famous and long established 
favorite. It is a small bird, not larger than the blue-bird, to which it bears 
considerable resemblance in habits and general history. Erythaca 
rubecula (pl. 102, fig. 13). 

“The common robin,” says Sir William Jardine, “has been frequently 
described, and has been the subject of many anecdotes from the time of the 
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publication of the ‘Babes in the Wood’ to the present day. A marked 
peculiarity in the manners of this bird is its familiarity. A constant 
attendant on the works of man, it follows him during his out of door 
avocations, and enters his dwellings, as if conscious of the general feeling 
with which it is beheld, and unsuspicious of the possibility of being 
entrapped by the closing of the doors or windows. This may be accounted 
for both by a disposition to sociality with mankind and cultivation, 
undoubtedly innate to many tribes of creatures, and particularly to the 
Ruminantia and Rasores, which this bird in its own circle will partly 
represent; and it may also be attracted by the prospect of food, which 
instinct teaches will be found in its vicinity. When the weather becomes 
severe many are drawn towards our houses, entering for warmth and to 

collect food. At first they are wary and watchful, but if unmolested and 
allowed a free egress, they will take up their abode in a room or a lobby 
for a month at a time, selecting a roosting-place on the cornice or on some 
curtain top, warbling their song when the day is clear or the fire burns 
brightly, and in every way seeming at ease and in confidence with the 
inmates.” 

The robin is distributed over the whole of Europe and the adjoining 
parts of Asia and Africa. 

The pretty and familiar blue-bird (Sialia wilsoni) of the United States 

belongs here. 
“The pleasing manners and sociable disposition,” says Wilson, “of this 

‘little bird entitle him to particular notice. As one of the first messengers 
of spring, bringing the charming tidings to our very doors, he bears his 
own recommendation always along with him, and meets with a hearty 
welcome from everybody. 

“Though generally accounted a bird of passage, yet so early as the 
middle of February (in Pennsylvania), if the weather be open, he usually 
makes his appearance about the old haunts, the barn, orchard, and fence 
posts. Storms and deep snows sometimes succeeding, he disappears for a 
time; but about the middle of March is again seen accompanied by his 
mate, visiting the box in the garden, or the hole in the old apple tree, the 
cradle of some generations of his ancestors. The preliminaries being 
settled and the spot fixed on, they begin to clean out the old nest and the 

rubbish of the former year, and to prepare for their future offspring. Soon 
after this another sociable little pilgrim, the house wren, also arrives from 
the south ; and finding such a snug berth pre-occupied shows his spite by 
watching a convenient opportunity, and in the absence of the owner 
popping in and pulling out sticks, but takes special care to make off as fast 
as possible. 

“ The usual spring and summer song of the blue-bird is a soft, agreeable, 
and oft-repeated warble, uttered with open, quivering wings, and is 
extremely pleasing. 

“In his motions and general character he has great resemblance to the 
robin redbreast of Britain, and had he the brown olive of that bird, instead 

of his own blue, could scarcely be distinguished from him. Like him he is 
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known to almost every child, and shows as much confidence in man by 
associating with him in summer, as the other by his familiarity in winter. 
He is also of a mild and peaceful disposition, seldom fighting or quarrelling 
with other birds. 

“Towards fall, that is in the month of October, his song changes to a 
single plaintive note as he passes over the yellow many-colored woods, and 
its melancholy air recalls to our minds the approaching decay of the face 
of nature. Even after the trees are stripped of their leaves, he still lingers 
over his native fields as if loth to leave them. 

“Indeed he appears scarcely ever totally to forsake us, but to follow fair 
weather through all its journeyings till the return of spring.” 

There are two other species of blue birds, one of which is found in 
California and other countries of Western America, and the other in the 

countries of North-western America. They both bear a general resem- 
blance to Sialia wilsoni. 

About one hundred birds belong to this sub-family, which inhabit all 
parts of the world, and are generally pretty and cheerful little birds, more 
or less similar to the American blue-bird and the European robin. 

Sub-fam. 4. Accentorine, or Hedge Warblers. Bill short, straight, 
sometimes conical, sides compressed towards the tip; wings more or less 
long, pointed, sometimes rounded; tail moderate; tarsi and feet rather 

long, claws strong. 
The most familiar of these birds are the hedge sparrow (Accentor 

modularis) and the Alpine warbler (A. alpinus), both common European 
birds. 

Other birds of this sub-family are found in all parts of the world, but are 
most numerous in Australia. The species of this continent constitute the 
genus Acanthiza, and are represented as usually observed in the lower 
branches of trees, in the bushes, and on the ground, and possessing 

yenerally the characters and general history of insect-eating birds. 
Sub-fam. 5. Paring, or Tits. Bills rather short, strong, sometimes 

conical and straight; wings moderate or short; tail generally long, 
rounded ; tarsi and feet rather long. Size small. 

A sub-family of birds universally known as tits or titmice, and found all 
over the world. 

The most common American species is the crested tit (Parus bicolor), 
which is a constant resident in all parts of the United States, and distin- 
guished for the promptness with which he pipes out his few but musical 
notes on the very first days of fine weather in spring. Notwithstanding 
his plain plumage he is an exceedingly graceful and in fact elegant little 
bird, and very quick and rather eccentric in his actions. 

Several other species of crested tits have been discovered within the 
limits of the United States. The plain tit (P. inornatus) was discovered 
by Dr. Gambel in the Rocky Mountains; two others, the black-crested tit 
(P. atricristatus) and the Texan tit (P. annexus), were discovered by Mr. 
John Audubon (son of the celebrated ornithologist) in Texas. 

The black-capped tits (not crested) seem to form a distinct genus. The 
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two most common in the United States are the common tit and the 
Carolina tit (P. atricapillus and carolinensis). 

There are several European species, of which the common titmouse, 
Parus major (pl. 102, fig. 4), and the European crested tit, P. cristatus 
(pl. 102, fig. 3), are well known. 

About fifty species of these pleasant little birds are distributed over the 
various countries of the globe, and are generally very similar in: habits to 
those more particularly enumerated. 3 

Sub-fam. 6. Sylvicoline, or American Warblers. Bill straight, more or 

less conical, sides compressed ; nostrils basal, with the opening rather large 

and exposed ; wings rather long, generally pointed; tail moderate; tarsi 
and feet rather long and stout. Size small; colors generally gay and 
agreeable. 

This sub-family embraces all the American warblers, of which there are 
about one hundred species described, and several genera of similar birds 
which are natives of India and Africa. 

The species of the United States are amongst the most beautiful and 
lively of our birds, though, on account of their living almost exclusively in 
the woods, they are little observed. A few species reside exclusively in 
the South, but the greater number breed in all the Northern States and 
British territories adjacent. 

One of the most common species is the summer yellow-bird (Sylvicola 
estiva), a beautiful little bird with bright yellow plumage, striped on the 
breast and belly with a deeper orange yellow. It is a very lively and by 
no means shy little bird, often seen in the garden or among the blossoms 
of trees in the spring, and makes its nests in bushes or shrubbery. 

The magnolia warbler (S. maculosa) is a beautiful species, though never 
venturing far from the woods. It is black above and bright yellow below, 
with black stripes. It breeds in the far north, migrating only through the 
middle states in the spring and autumn. 

The yellow-crowned warbler, or yellow rump, as it is mostly called 

(S. coronata), is a very common species in the spring. It is dark-colored 
above and white below, with a bright golden yellow crown, and with the 

rump yellow. 
The golden-winged warbler (S. chrysoptera), the black-throated green 
warbler (S. virens), the blackburnian (S. blackburnia), the yellow-throated 
(S. pensilis), the bay-breasted (S. castanea), the chestnut-sided (S. icteroce- 
phala), the Maryland yellow-throat (S. marylandica), and some others, are 
more or less frequently met with every spring; sometimes very common, 
at other times very rare. 

The Connecticut warbler (S. agilis), the Cape May warbler (S. mari- 
tima), and the mourning warbler (S. philadelphia), have hitherto appeared 
but rarely in any part of the United States or elsewhere. 

The genus Zosterops comprises about twenty birds of India and Africa. 

They appear to bear considerable resemblance to our warblers, being 
mostly observed in the trees or bushes actively engaged in searching for 
insects, which constitute their only food. 
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Sub-fam. 7. Motacilline, or Wagtails. Bill rather long, slender, and 
straight, sides much compressed ; nostrils lateral ; wings long, pointed ; tail 

generally long; tarsi long, slender; feet rather strong. Size small. 
About seventy-five birds are classed here. They inhabit all parts of the 

world, and habitually frequent the ground, and very often are partial to the 
vicinity of streams of water. 

One of the best known species is the grey wagtail of Europe, M. boarula 
(pl. 108, fig. 17). It inhabits all Europe and contiguous parts of Asia and 

Africa, but does not appear to be very common. It lives in the vicinity 
of streams, and frequently nestles in the immediate neighborhood of mills 
or other buildings. 

The birds of this sub-family all bear more or less resemblance to the 

waetails of Europe. 
Fam. 2. Turpip#, or Turusuzs. Bill various, but always more or less 

strong and curved, generally compressed; wings generally more or less 
long, frequently pointed, sometimes rounded ; tail generally moderate ; tarsi 
and feet generally strong. Size moderate, but larger than the last family. 

The thrushes constitute a very extensive and completely cosmopolitan 
family of birds, generally distinguished by considerable powers of song, and 
frequently familiar and sociable in their habits. 4 

There are not less than six hundred species of thrushes. 
Sub-fam. 1. Formicarine, or Ant-thrushes. Bill long, straight, curved 

at the tip, which is frequently hooked; wings generally short, rounded : 

tail short ; tarsi long; toes generally long and stout. Size moderate. 

A sub-family, nearly all the species of which subsist upon insects 
captured upon the ground. They are almost invariably long-legged and 
short-tailed birds, with long stout bills, and are frequently of gay plumage, 
though of odd, and, in fact, rather droll general appearance. 

The ant-thrushes are natives of all parts of the world, though most 
numerous in India and South America. The species which inhabit the 
former and some other countries and islands of Asia, form the genus Pitta 

of naturalists, and are for the most part very beautiful. They live almost 

entirely upon the ground, and, if disturbed, like almost all other birds of 

this group, seek safety in running rather than by flight. The short-tailed 
Indian ant-thrush (P. brachyura) and the blue-tailed ant-thrush (P. cyanura) 

are frequently met with, 
The American ant-thrushes are numerous, and, though inferior in size 

and beauty of plumage to their Indian relatives, are represented as precisely 
the same in general characters and habits. About seventy-five species 
inhabit tropical America, some of the best known of which are the Cay- 
enne ant-thrush (Mormicaria colma), the king ant-thrush (Grallaria rez), 

the rufous crowned (G. ruficapilla), and others. 
Sub-fam. 2. Turdine, or true Thrushes. Bill long, generally strong, and 

more or less curved and compressed ; wings moderate ; tail long, broad, 

and generally graduated ; tarsi and feet moderately long and strong. 
Contains all the birds commonly known in Europe and America as 

thrushes, of which there are about one hundred and fifty species. They 
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are found in all parts of the world, and are conspicuous for variety and 
sweetness of song. The European species are represented as birds of 
rather shy disposition, most usually frequenting the skirts of the forests, 
and the thickets and bushes of extensive pastures, while some prefer the 
wilds of mountains or deserts. They are all in a greater or less degree 
migratory, residing in the south during the winter. 

The fieldfare, Merula pilaris, the aa thrush, M. viscivorus (pl. 100, 
fig. 12), the song thrush, M. musica (pl. 100, fig. 14), the European black- 
bird, M. vulgaris (pl. 100, fig. 9), the ring ouzel, M. torquata, the redwing, 
M. iliaca (pl. 100, fig. 13), and the rock thrush, M. sazatilis (pl. 100, 
Jig. 10), are the more common European species. 

The common. bugratory thrush or American robin, Merula nigiaeee 
belongs here. It is found in all parts of North America, and in the United 
States is known to everybody. It is migratory, but may almost be con- 
sidered resident in all parts of the United States south of Baltimore. It 
lives almost entirely in the orchards and cultivated grounds of farmers, 
making its nest generally in a tree of the former, substantially plastering 
it inside with mud. 

In autumn, robins are favorite game with our juvenile and other amateur 
sporting pepulation, with whom they have the reputation of being good at 
sitting still to be shot at. Vast numbers are destroyed every autumn, 
especially in the vicinity of cities. 

In this division is classed also the family of American mocking birds, 
of which there are about twelve or fourteen species. 

The mocking bird of the United States, Mimus polyglottus, is our most 
famous singer, which high position his accomplishments fully entitle him to. 

“ His own native notes,’ as Wilson observes, “ are easily distinguishable 
by such as are well acquainted with those of our various song birds. They 
consist of short expressions of two, three, or at most of five or six syllables, 
generally interspersed with imitations, and all of them uttered with great 
emphasis and rapidity. He many times deceives the sportsman, and sends 
him in-search of birds that perhaps are not within miles of him, but whose 
notes ‘he exactly imitates ; even birds themselves are frequently imposed 
on by-this admirable mimic, and are decoyed by the fancied calls of their 
mates, .or dive with precipitation into the depth of the thicket, at the 
scream of what they suppose to be the sparrow-hawk. 

«“'Phis excessive fondness for variety, however, in the opinion of some, 

injures ‘his seng. His elevated imitations of the brown thrush are fre- 

quently interrupted by the crowing of cocks; and the warblings of the 
bluebird, which he exquisitely manages, are mingled with the screaming 

of swallows or the cackling of hens ; amidst the simple melody of the robin, 
we are suddenly surprised by the shrill reiterations of the whip-poor-will ; 

while the notes of the killdeer, blue jay, martin, Baltimore oriole, and 

twenty others,-succeed with such imposing reality, that we look round for 
the originals, and discover with astonishment that the sole performer in 
this singular concert is the admirable bird now before us.” 
‘The mocking bird is found throughout the United States. 
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The other species of mocking birds inhabit South America, but are not 
represented as possessing vocal powers at all comparable to the species 

of the north. 
The rufous thrush or thrasher, Mimus rufus, is classed here. He is 

usually rated as the next best songster of all birds, appearing in Pennsy]- 
vania about the first of May, and thence extending northwards to Canada. 

The cat bird, M. carolinensis, is also a member of this extensive grou) 
of birds. No bird is better known in the United States, and, notwith- 

standing his usually unpleasant notes, he can, upon sufficient inducement, 
raise a very respectable song. 

Sub-fam. 3. Timaline, or Babblers. Bill moderate, rather long, com- 
pressed ; wings short, rounded; tail generally rather long and graduated ; 
tarsi long, robust ; toes long, strong; claws long, acute. Size moderate. 

A remarkable group of long-tailed thrush-like birds inhabiting all parts 
of the world except Europe, and remarkable for their fantastic movements 
and singular voices. The note uttered by one of these birds is compared 
by a distinguished naturalist (Mr. Jerdon), who long resided in India, to 
a sort of cracked Punch-and-Judy laugh, which is no sooner begun by one, 

than the others of the flock follow in chorus. 
The Indian babblers (genus Timalia) are abundant in the cultivated 

grounds around the villages of India, generally frequenting the ground in 
search of insects and seeds. They utter continually a low chattering noise, 
which is occasionally changed to a loud guttural cry, though some of the 
species are capable of singing quite agreeably. 

The only representative of this sub-family in the United States is the 
yellow-breasted chat, Icteria viridis, which is rather frequently heard in 
marshy and bushy places, but, being very shy, is less frequently seen. It is 

a very handsome bird, olive green above, and fine yellow on the lower 
parts of its body. Like the other birds of this sub-family, it is remarkable 
for its curious voice. “First is heard,” says Wilson, “a repetition of short 

notes resembling the whistling of the wings of a duck or teal, beginning 
loud and rapid, and falling lower and slower till they end in detached notes ; 

then a succession of others, something like the barking of young puppies, 
followed by a variety of hollow guttural sounds, each eight or ten times 
repeated, more like those proceeding from the throat of a quadruped than 
that of a bird, which are succeeded by others not unlike the mewing of a 

cat, but considerably hoarser.” 
This bird inhabits the whole of the United States ; another species, very 

similar, has been discovered in California. 

Sub-fam. 4. Orioline, or Orioles. Bill rather long, broad at base, stout, 

and compressed ; wings long, rather rounded ; tail moderate, rather wide ; 
tarsi and feet short and strong. Colors mostly yellow. 

These birds are confined to the old world, being most abundant in India. 

One species, O. galbula (pl. 100, fig. 8), occasionally visits Europe. It is 
a very handsome bird, of pure lemon yellow plumage, somewhat resembling 
the Baltimore oriole, though much larger. The birds of the present sub- 
family must not, however, be confounded with the American orioles, which 
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do not belong here. The black-headed oriole, O. melanocephalus, is one 
of the most common Indian species. Its plumage is fine yellow, with the 

head black. 

One of the most beautiful of this group is the golden-headed oriole, Seri- 
culus chrysocephalus, of Australia. Its plumage is of the most splendid 
golden yellow and black. It is frequently met with in collections of birds, 
and sold by dealers as a species of paradise bird. It appears to be a com- 
mon bird in Australia. 

Sub-fam. 5. Pycnonotine, or Bulbuls. Bill short, curved, compressed ; 
wings moderate, rather short, rounded; tail long, broad, rather rounded ; 

tarsi long; feet moderate, rather short and weak. Size small; head fre- 

quently crested. shia 
A small group, composed of about seventy-five species of birds, which 

exclusively inhabit Asia and Africa. They appear to have the general 
characters of the other groups of thrushes, live mostly in small parties, and 

feed indiscriminately upon fruits and insects. The Asiatic species are 
frequently remarkable for eminent vocal powers; and one of them, Pycno- 
notus jocosus, is the Eastern nightingale, or bulbul, of oriental poets. It is 
a bird scarcely as large as the cat bird of the United States, of plain brown 
on the back, and white below, with a black head and crest. Its song is 
said to be very melodious. ! 

There are a number of birds belonging to this sub-family, and nearly 
related to the bulbuls, which are found in Africa. 

Fam. 3. Muscicaripa, or Fiycatcuers. Bill of various lengths, gene- 
rally broad and depressed at the base, with the sides compressed at the tip; 
gape usually furnished with long and strong bristles; wings and tail gene- 
rally long; tarsi and feet generally short and weak. Size various, never 

very large, frequently quite small. 
A large family of birds, generally of small size and plain plumage, which 

are found in every country of the world. They most abound, however, 

within the tropics. 
There are about five hundred and fifty species of flycatchers. 
Sub-fam. 1. Queruline, or Mourning Flycatchers. Bill rather long, 

_ depressed, broad at base; gape furnished with strong bristles ; wings more 
or less lengthened ; tail long and broad; tarsi and feet short and strong. 
Size rather large. 

Containing only eight or ten birds, found in South America. They 
inhabit the forests, and are mostly observed in small parties. feeding on 

insects or fruits in the loftiest trees, and are said to have very plaintive 

notes. 

The red-necked flycatcher, Querula rubricollis, is the best known species. 

Its plumage is fine black, with a scarlet throat. The military flycatcher, 
Q. militaris, is another very showy species, though more rare. Its plumage 
is of fine scarlet. 

Sub-fam. 2. Alectrurine, or Walking Flycatchers. Bill more or less 
lengthened, broad at base, and rather depressed ; wings more or less long ; 

tail generally lengthened ; tarsi long and slender. Size small. 
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About twenty-five birds are arranged here, which are restricted to the 

warm regions of South America. They generally live in low bushes, 
among the lower branches of trees, or on the ground, and their food is said 
to consist principally of coleopterous insects (beetles, &c.). 

Fluvicola cursoria is a common species. 
Sub-fam. 8. Tyrannine, or Tyrant Flycatchers. Bill more or less long, 

broad, and depressed at base, sides compressed to the tip, which is hooked ; 
wings generally lengthened and pointed ; tail moderate, generally broad ; 
tarsi and feet short and generally weak. Size mostly small. 

Another exclusively American group, containing a large number of birds, 
king birds, pewees, tyrants, &c., of which the greater part are found only 
in South America. 

There are several North American species, however, of which the 

common king bird of the United States, Tyrannus intrepidus, is a good 

example. 
He is abundant from Florida to Canada, and is quite sociable and familiar 

in his habits and disposition, almost invariably building his nest in the 
immediate vicinity of dwelling-houses. He is very pugnacious, and makes 

a very respectable show of fight with almost any other bird that dares to 
intrude upon his privileges, although it may be much larger and stronger 
than himself. 

The king bird has no song, and but little voice of any kind. 
The great crested flycatcher, 7. crinitus, is another species, though 

much less frequently seen than the king bird. 
The greater part, however, of the North American flycatchers belong to 

the genus Tyrannuia, or little tyrants, of which the species are numerous 
in both North and South America. 

One of the best known species is the common pewee, or pewit, T. nun- 
ciola, which is a universal favorite with our population. 

Though possessing very limited vocal abilities, the notes of this little bird 
are pleasing, because they are almost the first heard at the return of spring, 
and he forthwith begins the construction of his nest, about the barn, in 
a shed, or some such place, little annoyed by the family of his landlord or 
by domestic animals. 

This common and favorite bird spends the winter in the south. “I have 

found,” says Audubon, “this species abundant in Florida in winter, in full 

song, and as lively as ever; also in Louisiana and the Carolinas, particu- 
larly in the cotton fields. They leave Louisiana in February and return 
in October.” 

The wood pewee, T. virens, is very common in the woods 
Several other species are found in North America, such as Say’s fly- 

catcher, J. saya, Cooper’s flycatcher, T. cooperii, the green crested, 
T. acadica, the yellow-bellied, T. flaviventris, and some others. 

A large number of species, composing several genera, inhabit South 
America, such as Milvulus forficatus (pl. 108, fig. 10) and Tyrannus 
severus (pl. 103, fig. 9). 

Sub-fam. 4. Tityrine, or Becards. Bill rather short, broad at base, 
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depressed ; wings long, pointed; tail short, rounded; tarsi and feet short 
and strong. Size moderate; colors plain. 

About fifty species of peculiar-looking birds constitute this sub-family. 
They are strictly confined to South America and the West Indies, migrat- 
ing according to the seasons, and living exclusively on insects. 

The Cayenne flycatcher, Tityra cayanus, is a well known species. Its 
plumage is almost entirely dusky white, with a black head. 

Sub-fam. 5. Muscicapine, or true Flycatchers. Bill moderate, broad at 

base, gradually compressed to the tip; gape furnished with strong bristles ; 
wings !ong and generally pointed ; tarsi and feet short and slender. Size 
generally small. 

An extensive sub-family, containing not less than two hundred and fifty 
species of birds, inhabiting all parts of the world. 

The North American species belong to the genus Setophaga, one of the 
most common species of which is the American redstart, S. ruticilla. It is 
abundant in the woods during summer, and is a very lively and pretty little 
bird. 

“ This,” says Audubon, “is one of the most lively as well as one of the 

handsomest of our flycatchers, and ornaments our woods during spring and 
summer, when it cannot fail to attract the attention of any person who may 
visit the interior of the shady forests. It is to be met with over the whole - 
of the United States, where it arrives, according to the different localities, 
between the first of March and the first of May. It takes its departure, on 
its way southward, late in September and in the beginning of October.” 

The hooded flycatcher, S. mitrata, is a very handsome species belonging 
to this sub-family. Its plumage is of bright yellow and green, with a black 
hood covering the greater part of the head. 

The Canada flycatcher, S. canadensis, is another beautiful little bird, 
which is frequently met with in all parts of the United States. 

The most abundant European species are the grey flycatcher, Muscicapa 
grisola (pl. 101, fig. 17), and the white-necked flycatcher, M. albicollis 
(fig. 18). 

Nearly all the many remaining species of these birds are natives of the 
tropical regions of Asia, Africa, and America. 

A very beautiful species of South America is the great-crested, or king 
of the flycatchers, M. regia (pl. 101, fig. 19), remarkable for its large crest 
of purple and crimson feathers. It is frequently brought in collections. 

Sub-fam. 6. Vireonine, or Greenlets. Bull moderate, straight, com- 

pressed, tip curved; gape with short bristles; wings rather long; tail 
moderate ; tarsi and feet rather long, and moderately strong. Size small ; 

colors generally olive green and white. 
About a dozen birds of peculiar form and habits are arranged here. 

They are almost exclusively North American, two or three species only 

having been found in the southern parts of this continent. 
The red-eye, Vireo olivaceus, the warbling flycatcher, V. gilvus, the 

solitary, V. solitarius, the white-eye, V. noveboracensis, and the yellow: 
breasted, V. flavifrons, are the commonest species. 
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The first (the red-eye) is one of the most abundant birds in the woods 
of the northern states. In the spring months, he is one of the most 
conspicuous of our singers, and, though his notes are short, they are very 
musical and lively. He builds a very pretty hanging nest, frequently on 
a low bush, in which he raises two broods in the season. 

The white-eyed flycatcher is remarkable for his exceedingly loud voice, 
and great disposition to use it upon all occasions. He frequents bushes 
and places overgrown with briers, especially the green brier (Smilaz), 
where he makes himself heard at all hours of the day. 

The other species mentioned above are less frequently met with. 
Fam. 4. Ameetipoa#, or Cuatrrerers. Bill moderately strong, generally 

broad at base, and depressed, compressed to the tip; wings long; tail 
moderate ; tarsi and feet usually short. 

This family, though not so numerous in species as the preceding, is 
distributed throughout the world; most abundant, however, in tropical 
regions. 

The species are for the greater part showy birds, but many of the 
smallest species especially are remarkable for the richness of their colors. 

Sub-fam. 1. Pachycephaline, or Broad-headed Chatterers. Bill mode- 
rate, broad at base, compressed to the tip, gape with a few slender bristles ; 

wings moderate, more or less rounded ; tarsi and feet rather lengthened 

and slender. 

A group of about fifty little birds peculiar to India and Australia. The 
Australian species ‘are most numerous, and are pretty little birds found in 
localities of very various characters, sometimes in the forest and occa 

sionally in the vicinity of dwellings. Pardalotus puctatus is one of the 
common species. 

Sub-fam. 2. Piprine, or Manakins. Bill short, broad at base, depressed, 
rather arched, compressed to the tip; wings short; tail short, truncate ; 
tarsi and feet rather long and slender. Size small, plumage frequently 
handsome. Found in South America, except one species which inhabits 
India. They are represented as being very lively and active in their 
habits, and are said to have very discordant voices, the note of one species 
having been compared by a traveller to the sound produced by cracking 
a nut. 

The long-tailed manakin (Pipra caudata), the black-headed (P. melano- 
cephala), the blue manakin (P. pareoia), and the red-headed (P. erythro- 
cephala), are common species. 

The cock of the rock, Rupicola aurantia (pi. 101, fig. 16), is arranged 
here. It is a beautiful bird, entirely clothed in bright orange-red plumage, 
with a crest laterally compressed, giving it a very peculiar appearance. It 
inhabits the warmer parts of South America, and frequents the vicinity of 
retired, rocky places, in the interior of the forests. 

The green cock of the rock (Calyptomina viridis) is the Indian species 
which is placed in this group. It is found in the forests, and appears to be 
quite similar in habits to the South American bird. 

Subfam. 3. Ampeline, or True Chatterers. Bill rather long, very 
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wide at base, depressed ; wings moderate; tail generally short and trun- 
cate ; tarsi short, toes long. Colors gay ; size various. 

The majority of these birds inhabit South America, and are remarkable 
for the richness of the colors of their plumage. They feed on fruits and 
insects, and migrate according to the season. The blue chatterer (Ampelis 
cerulea), the banded chatterer, A. cortinga (pl. 101, fig. 21), and the 
purple chatterer (A. pompadora), are frequently met with, as is also 
a beautiful scarlet-crested species, A. carnifix (fig. 20). | 

The Bohemian chatterer of Europe (Bombycilla garrula), and the cedar 
bird of America (B. cedrorum), belong to this sub-family. The former 
species is found in the forests of Northern Europe and also in the northern 
parts of America. The latter, which is the cedar bird of the United 
States, frequents cedar woods and such localities throughout this country. 
This and the other species of the same genus have very fine silky plumage 
of deep ashy color, and are remarkable for. the curious appendages to the 
tips of their wing feathers, which have much the appearance of small drops 

of red sealing-wax. 
Sub-fam. 4. Campephagine, or Caterpillar-catchers. Bill short, de- 

pressed, gape furnished with short bristles; wings moderate; tail rather 
long; tarsi and feet short. | : 

About sixty birds compose this group, which are distributed over the — 
tropical regions of the old and new worlds. Many of the Indian species 
are very showy birds, with bright scarlet plumage, living in the recesses of 
the forests, and disposed to hide themselves when approached. At least 
thirty of the species are restricted to the Indian islands and to Australia. 
Others have plain grey or ashy plumage, such as Campephaga nigra and 
melanops, which are frequently seen in collections. 

Sub-fam. 5. Dicrurine, or Drongo Shrikes. Baill rather lengthened, 

broad at base, curved, gape with strong bristles; wings long; tarsi and 

feet short and strong; tail frequently long and forked. Size larger than 
the preceding. Colors frequently black. 

This sub-family is composed of about forty birds, strictly confined to 
Asia and Africa. 

The location of this sub-family here is of very doubtful accuracy, as the 
affinities of the birds composing it are evidently more to the family imme- 
diately succeeding. 

A genus (Artamus) composed of ten or twelve species is arranged here. 
They are called swallow shrikes on account of their having long, swallow- 

like wings. They principally inhabit India, and are commonly observed in 
pursuit of insects on the wing. 

The drongo shrikes (Dicrurus) are mostly rather large birds of perfectly 
black plumage, with the tail long and deeply forked. They exclusively 
inhabit India and Africa. The Malabar shrike (D. malabaricus), and the 
forked-tailed drongo, D. forficatus (pl. 102, fig. 15), are frequent species. 

The hooked-bil! shrike, Vauwga curvirostris (pl. 102, fig. 17), belongs 

here. 
Fam. 5. Lani, or Surixes. Bill rather long, very strong and 
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straight, generally toothed and hooked, gape generally with bristles ; wings 
generally moderate ; tail more or less lengthened ; tarsi and feet strong ; 
claws curved and sharp. 

A family consisting of about one hundred and fifty birds, which represent 
the strongest rapacious characters of the Dentirostres. No others have 
the bill so strongly toothed as those of the genus Lanius, which fact 
induced Linnzus to arrange them as rapacious birds. 

These birds are distributed throughout the world. 
Sub-fam. 1. Laniine, Butcher Birds, or Shrikes. Bill strong, rather 

short, curved, much compressed, hooked, and generally strongly toothed ; 
wings generally long and rounded; tail moderate; tarsi and feet rather 
short and robust ; claws curved and acute. 

This sub-family is distributed over the whole surface of the globe. All 
the species are of remarkably predaceous habits, preying upon insects. 
reptiles, and even other birds, which, it is said, they destroy by strangling. 
Some of the species impale insects on thorns for the purpose of securing 

them while feeding. The butcher bird of Europe, Lanius exubitor (pl. 102, 
fig. 20), is well known, being a very common bird in France, and 
generally distributed throughout the continent. The red-backed shrike, 
L. collurio (pl. 102, fig. 19), is another European species of frequent 
occurrence. 

The North American species best known are the northern butcher bird 
(LZ. septentrionalis) and the Louisiana butcher bird (L. ludovicianus). 
The former inhabits the whole territory of the United States, and is almost 
as rapacious as the small hawks. He is rather a handsome bird, with fine 
grey and white plumage, and is known in some districts by the name of 

the winter mocking-bird, having some resemblance to the bird indicated. 
The Louisiana species is similar in general appearance and habits, and is 
almost restricted to the Southern States. 

Several other species are natives of Asia and South America. 
Sub-fam. 2. Thamnophiline, or Bush Shrikes. Bill lengthened, straight, 

compressed, hooked at the tip, gape more or less bristled ; wings moderate, 

rounded ; tail iong, rounded ; tarsi and feet moderate. Size various. 
Africa and South America are the countries inhabited by the bush 

shrikes, though one genus found in New Guinea is arranged here. 

The South American species inhabit the vast forests of that portion of 
this continent, and are said to live almost exclusively on beetles and other 

hard-shelled insects. The striped shrike (Thamnophilus doliatus) and the 
spotted shrike (7. nevius) are common species. 

The ‘African birds of this sub-family (genus Laniarius) generally have 
considerable beauty of plumage, the prevailing colors being fine black and 
scarlet; the Barbary shrike, L. barbarus (pl. 102, fig. 18), and the olive- 
colored shrike (L. olivaceus), are frequently met with. The species 
from New Guinea belong to the genus Cracticus; they are similar in 
general habits and history to the others of this sub-family. One of the 
most common species is the black and white shrike, C. varius (pl. 102. 
fig. 16). 
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Sus-Orper 4. Conrrostres, or Cone-BILLep Birps. 

Another very large assemblage of birds, comprising the crows, starlings, 
sparrows, finches, grosbeaks, tanagers, and many other birds distributed 
throughout the world. They have the bill always strong, and more or less 
conical, and are in all respects fitted for subsisting on fruits or seeds, which 
are the exclusive food of many groups, though others are omnivorous, and 
eat indiscriminately vegetable or animal substances; the latter, however, 
more by necessity than choice. 

Fam. 1. Corvin, or Crows. Bill rather lengthened and strong, some- 
what curved, and frequently with bristle-like plumes at its base. Wings 
generally long and pointed; tail rather long; tarsi and feet strong. F 

This family comprises all the birds known as crows, jays, magpies, and 

several other groups of birds more or less nearly related to them. 
Sub-fam. 1. Phonygamine, or Piping Crows. Bill lengthened, broad at 

base, extended upon the forehead; wings long, pointed; tail rather long ; 

tarsi and feet strong. Size rather large. 
About ten species only of very peculiar birds are arranged in this group. 

They are found only in Australia and the Island of New Guinea. The 
Australian species have rather handsome plumage of white and_ black 
colors, and although they appear to possess habits bearing a general resem- 
blance to those of the crows, some of the species have voices which are 

rather agreeable; others, however, have such clamorous and discordant 

notes that they have acquired the generic name of Strepera. S. graculina 
is a common species. ; 

Sub-fam. 2. Garruline, or Jays. Bill moderate, rather strong, com- 

pressed, curved; wings moderate, rounded; tail various, usually length- 

ened and rounded ; tarsi and feet moderate; toes long. Size smallest of 
this family, colors more or less blue and white. 

This sub-family contains the jays of Europe and Asia, and of America, 

of which there are about forty species. 

The common jay of Europe, Garrulus glandarius (pl. 99, fig. 1), 
inhabits the entire continent, and is one of the most handsome of European 

birds. His general plumage is of pale reddish purple, contrasting with the 
deep black of his wings and tail, and the brilliant blue of a few feathers of 
his wing. To these may be added his quick movements and lively habits, 
which altogether make him quite an ornament to the woods. He builds on 
high old trees, and when taken young is easily tamed. 

There are about twenty-five species of American jays, of which the 
crested jay or jay bird of the United States is a familiar example (G. 
cristatus). This elegant bird is peculiar to North America, and is distin- 

guished by the brilliancy, or perhaps gaudiness, of his plumage, which is 
very agreeably variegated with blue, black, and white. He is very loqua- 

cious and capricious in his manners, and so remarkable for his odd gestures 

that he may appropriately enough be called the fop of the American 

forest. 
Steller’s jay (G. stellert) and several other species inhabit western North 
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America, but the majority of the species are natives of South America and 

Mexico. 
Sub-fam. 3. Calleatine, or Tree Crows. Bill short, much curved, com- 

pressed ; wings short, rounded ; tail lengthened ; tarsi and toes rather long, 

scaled. 
A small group of fifteen or twenty birds found in Asia and Africa. 

They are represented as partaking in some measure of both crow and 
jay-like characters, frequenting open places or skirts of the forest or on the 
ground, and feeding on fruits or small animals. They are birds of very 
plain plumage, and unattractive general characters and appearance. Tem- 
nurus leucopterus and rufus are frequently seen in collections from India. 

Sub-fam. 4. Corvine, or Crows. Bill long, large, broad at base, curved, 

with projecting plumes at base; wings long, rounded; tail rather long; 
tarsi and feet strong. Size various, frequently large, color generally black. 

Contains the ravens, crows, magpies, and nutcrackers. Of the ravens 
about ten species are known, which inhabit all parts of the world except 
South America. The raven of Europe, Corvus corax (pl. 98, -fig. 12), 

has been observed since the earliest period of history. He is found in all 
parts of the old world, and inhabits all climates, braving the cold of polar 
regions or the heat of the tropics. In the eating line nothing comes amiss 
to him, for he can accommodate himself to fruits or insects if he cannot 

obtain his favorite grain or recently dead animal matter. 
The raven is said to be the most long-lived of birds, having been known 

to live nearly a hundred years. His voice is peculiarly harsh and start- 
ling, and with his black plumage has induced various superstitious notions 
respecting him. His sudden appearance near a human dwelling has been 
regarded as especially portentous, as expressed in Othello: 

«Tt comes o’er my memory 

As doth the raven o’er the infected house, 

Boding to all.” 

The American raven is very similar in all respects to that of Europe. 
He is met with in all mountainous districts of North America, and in the 

winter frequently resorts to the shores of both the Atlantic and Pacific 

oceans. He is much more abundant, however, on the Pacific side of 

North America. There appear to be no superstitious ideas amongst the 
Indians attached to this bird. 

Several other Ravens are known, one of which, a large species of 
Southern Africa (C. albicollis), though the greater portion of his plumage 
is perfectly black, has the back pure white. 

The common crow of Europe (C. corone) is a species which inhabits the 

entire continent, and is next in size to the raven amongst the European 
birds of this genus. The hooded crow, C. cornix (pl. 98, fig. 13), is 

another common European species. His plumage is unlike the greater 
number of crows, being ashy grey, having the head and tail only black. 

The jackdaw, C. monedula (pl. 98, fig. 11), is, however, the best known of 
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all the European crows on account of his forward and familiar habits. 
The rook (C. frugilegus) is another common species. | 

No American bird is more universally known than the crow of the 
United States (C. americanus), though nowhere favorably regarded. He 
is constantly to be observed at all seasons, but much more abundant in the 
Atlantic States during winter. It would be difficult to find a winter land- 
scape without the crow as a conspicuous feature. 

The fish crow (C. ossifragus) is the only other species inhabiting the 
United States. He is a small species, being little larger than the jackdaw 
of Europe, and is never seen far from the sea side, where he subsists prin- 

cipally on fishes washed up by the waves. Si 
Of the magpies there are eight or ten species. The magpie of Europe, 

Pica caudata (yl. 98, fig. 10), is a good example. It is rather a favorite 
throughout Europe, and a constant attendant on cultivation. In captivity 
this bird is very remarkable for a propensity to steal, which even extends 

to the purloining of silver plate and other articles of no possible service to 
its wants. 

There are two American species intimately resShabline the European 

species, the American magpie (P. hudsonica) and the yellow-billed magpie 
(P. nuttalliz), both of which are natives of the western side of North 
America. They will probably adopt the familiar and acquisitive habits. 
of the European bird when their native country shall have become 
more fully settled; but are yet represented as rather shy and unobtrusive 
birds, though resembling in form and color of plumage the common magpie 
to such an extent as to be scarcely distinguishable. 

Of the nutcrackers there are three species, one of which is common in 
Europe, Nucifraga caryocatactes (pl. 99, fig. 2), though rare in Great 
Britain. It frequents wooded regions, feeding on the kernels of nuts and 
on insects. It breeds in a hole of a decayed tree, and in climbing some- 

times assumes the attitude and appearance of a woodpecker. 
Two other nutcrackers have been discovered in India. The only 

American bird which appears:to be very nearly related to them is Corvus 
columbianus, or Clark’s crow, which is found in the Rocky Mountains and 
western North America. It was discovered by the exploring party of 
Lewis and Clark, but little is yet known of its history. 
Many other species of crows are known which are scattered over the 

entire surface of the globe. 
Sub-fam. 5. Gymnoderine, or Fruit Crows. Bill strong, straight, rather 

depressed; wings long, pointed; tail moderate, rounded ; tarsi and feet 
long. Size smaller. 

Six birds only constitute this sub-family. They are natives of South 
America, and are represented as found exclusively in the vast forests of 

that continent, feeding on berries and other fruits. The red-breasted crow 
(Pyroderus scutatus) is as large as the common crow, and has the plumage 
perfectly black, with a wide belt on the breast which is deep red, giving 

this bird a very remarkable appearance. 
The umbrella chatterer (Cephalopterus ornatus) also belongs here. Its 
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plumage is shiny black, and it has a very peculiar and elegant crest 
rising from the top of the head and spreading somewhat like an umbrella. 

The other species of this group are the bald-headed crows, which have 
the part indicated by the name entirely naked. Their habits appear to be 
much like those of the common American or European species. 

Sub-fam. 6. Pyrrhocoracine, or Choughs. Bill long, slender, and 

curved; wings lengthened, pointed; tail long; tarsi and feet rather short 
and strong. Size moderate ; color black. 

This sub-family contains four species only, of which the chough of 
Europe (Pyrrhocorax alpinus) is found in the mountains of that continent, 
where in the summer it lives in the regions approaching the greatest 
altitude, but in the winter descends to the lower countries. Its food con- 

sists of insects, worms, and seeds. It is said to breed in the remote 

recesses of the mountains, and to construct its nest in the fissure of a rock. 

The red-legged chough (Coracia gracula) is another European species 
very similar to the last. 

There is no representative of these birds yet discovered in America; the 
two other birds of this sub-family are natives of Africa and Australia. 

Fam. 2. Sturnip#, or Straruines. Bill more or less long, compressed, 

often with an angle near the base of both mandibles; wings generally long 
‘and pointed ; tail generally long ; tarsi and feet more or less robust ; claws 
frequently well developed. Size small. 

An extensive family, containing all the birds known as grakles, starlings, 
hanging birds, troopials, and many others. Very many of the species are 
exceedingly gregarious and appear in vast flocks, of which those of North 
America, known as blackbirds, are familiar illustrations. 

Sub-fam. 1. Ptilonorhynchine, or Glossy Starlings. Bill moderate, 
strong, compressed; wings moderate, pointed; tail various, frequently 
long; tarsi strong, with scales ; toes rather long and robust. Size moderate. 

The splendid starlings or shining thrushes, as they were formerly called, 
of Africa are arranged here. ‘Twenty-five species are known, nearly all of 
which are remarkable for the brilliant metallic tints of their plumage, 
which is frequently dark. Pttlonorhynchus nitens and P. chrysotis are 

common in collections brought from Liberia and Sierra Leone. These 
birds inhabit the entire continent of Africa, and partake of the general 
characters of the American blackbirds, by which name they are known to 
the colonists. 

Several similar Australian and Indian genera are classed here. 
Sub-fam. 2. Graculine, or Grakles. Bill long, strong, broad at base, 

compressed to the tip; wings long; tail short, sometimes moderate ; tarsi 
rather short, robust; toes rather long, strongly scaled. Size small. 

This sub-family does not comprise the birds known in the United States 
as grakles, but is restricted to some five or six species of Asia and its 
islands. 

The mino bird (Gracula religiosa) is best known. It is a native of 

India, and possesses considerable powers of song. It is a heavy-formed 
bird, of black plumage, with very singular appendages on the sides of its 
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head, capable of being erected. It is frequently brought from India living, 
and can be taught to articulate words with great exactness. 

The African beef-eater, Buphaga africana (pl. 99, fig. 14), is arranged 
here. It is a plain-plumaged little bird, only remarkable for the fact that 
it follows herds of buffaloes and other animals for the purpose of preying 
upon the larve of insects which infest. them, for which purpose it alights 
—— their backs. 

sub-fam. 3. Sturnine, or Starlings. Bill rather long, frequently eee 

sometimes curved; wings moderate, sometimes rather long; tail short; 
tarsi and feet long, robust. Size various, frequently small. 

An assemblage of about fifty species of birds which are distributed 

throughout the marie of the globe. The common starling of Europe, 
Sturnus vulgaris (pl. 100, fig. 1), lives in the fields, having apparently a 

partiality for marshy or wet places. It walks on the ground in search of 
its food, which consists of seeds, worms, and insects. There are several 

birds of this sub-family, which are abundant in Asia and Africa, one of 
which visits the South of Europe. It is the rose-colored starling, Pastor 
roseus (pl. 100, fig. 11), one of the most beautiful of this family, having the 
entire plumage of a delicate rose red, except the head and crest, which are 
shining black. 

The American larks belong here. The well known species, Sturnella’ 
ludoviciana (pl. 99, jig. 15), frequents every pasture field and meadow 
to a greater or less extent throughout the United States. It lives almost 
‘entirely on the ground, and constructs a very ingenious oven-shaped 
nest. 

There are two other species very nearly related to the common bird, 
one of which (S. neglecta) is found in the Rocky Mountains and the 
country westward, the other (S. hippocrepis) inhabits Mexico. <A beau- 
tiful species (S. militaris) is found in South America, which considerably 
resembles the common lark, except that instead of the yellow under surface 
of the body it has those parts very handsome of a reddish pink color. 

Sub-fam. 4. Quiscaline, or American Grakles. Bill lengthened, curved ; 

wings moderate, pointed; tail lengthened, graduated, with the sides fre- 
quently curved upwards; tarsi and feet long and robust. Size various; 
color black. 

This sub-family contains about twenty birds, which are strictly confined 
to America. They are generally seen in immense flocks migrating north- 
wards or southwards according to the season. The purple grakle (Quis- 
calus versicolor), or crow blackbird, is the largest of the species found as 
far north as Pennsylvania. The rusty grakle (Q. ferrugineus) is equally 
abundant. 

There are about a dozen species of Moxies and South America which 

more or less resemble the last named bird. 
Sub-fam. 5. Icterine, or American Orioles. Bill rather long, straight ; 

wings long, pointed ; tail generally rather long; tarsi and feet moderate, or 

sometimes long. Size various; colors gay, frequently orange or other 

yellow, and black. 
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These birds have been called Hang Nests, on account of their con- 

structing pensile or hanging nests like that of the Baltimore oriole or 
hanging bird of the United States, Icterus baltimore (pl. 99, fig. 16). This 
bird, which is a good representation of the family, is one of the hand- 

somest and most sociable of the birds of the United States, making his 
nest almost at the very doors of all farmhouses throughout the country. 
In addition to his elegant form and brilliant orange and black plumage he 
lias a very agreeable voice, and is a universal favorite. 

About fifty other species are found in other parts of the continent of 
America and the West Indies. They are amongst the most beautiful and 
graceful of American birds. 

Sub-fam. 6. Agelaine, or Troopials. Bill moderate, or rather short, 

conical, with the culmen flattened, and more or less broad; wings mode- 

rate; tarsi and feet rather lengthened and slender; claws strong and 
sharp. Size small; colors frequently black. 

Another sub-family of American birds, all the species of which bear 
more or less intimate relationship to the red-winged blackbird of the 
United States (Agelaius pheniceus), a bird known to everybody. After 
passing the winter in the Southern States of the Union it arrives in the 
North in April, and frequents the vicinity of swampy meadows, or similar 

situations, where it constructs its nest, and continues to make itself very 

conspicuous by its oft-repeated and rather agreeable notes, and handsome 
black plumage and red shoulders. During September, however, the birds 

of this species assemble in flocks and proceed south. . 
The cow bird (Molothrus pecoris) belongs here. It is a plain little bird 

with entirely black plumage, remarkable for its partiality for cattle, which 
it walks after in their pastures, and for the curious habit of depositing its 
eggs, like the cuckoo of Europe, in the nests of other birds. It is common 
throughout North America. 

Fam. 3. Frineiuuip2, or Sparrows AND Fincues. Bill short, thick, 

strong, generally conic and angular at the base; wings and tail generally 
moderate ; tarsi and feet usually slender. 

An immense family of little birds known as sparrows, finches, tanagers, 

weaver birds, and by many other names. They inhabit the entire globe, 
and are more or less numerous in all countries. 

Not less than six hundred birds belong to this family. 
Sub-fam. 1. Ploceine, or Weaver Birds. Bill strong, conic, extending 

slightly on the head; wings somewhat rounded; tarsi and feet robust. 

Size small. 
This sub-family is restricted to Asia and Africa, and comprises numerous 

species of little birds remarkable for constructing curious bag-shaped nests, 
for which purpose they use cotton and the fibres of plants. Some of the 

species are clothed in very brilliant scarlet plumage, as the grenadier 
grosbeaks (Ploceus oryx and ignicolor), which inhabit Africa. 

The widow birds as they are called, but properly Whidah birds, from the 
name of a place from which they are brought in Western Africa, belong 
here. The species usually seen in collections are the common widow bird 
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(Vidua paradisea), the king widow bird, V. regia (pl. 101, fig. 7), and the 
red-billed, V. erythrorhynchus (pl. 101, fig. 8). They appear to .be very 
similar in habits to the little sparrows of the United States. 

Sub-fam. 2. Coccothraustine, or Grosbeaks. Bill large, very strong, 
broad at the base, conic; wings lengthened, more or less pointed; tail 

generally short; tarsi and feet rather short and robust. 
Contains about forty species of birds, which have the largest. and 

strongest bills of all the birds of this family. They inhabit various parts 
of the world, subsisting almost exclusively on seeds, for the purpose of 

obtaining which some of the species employ their strong bills in breaking 
such fruits as almonds, cherry-stones, &c. Many birds of this sub-family 
are very showy. The rose-breasted grosbeak of the United States belongs 
here (Guiraca ludoviciana). It is one of the most handsome of American 
birds, having the entire superior parts shining black, and the lower parts of 
the body white, with the breast very delicate rose red. 
The cardinal grosbeak (Cardinalis virginianus) also belongs here. The 

entire plumage is fine scarlet, except a small space around the bill, which is 
black ; and its high pointed crest gives it a graceful and elegant appearance. 
The males have loud and musical notes resembling those of a fife, which are 

constantly heard during the spring. The bird inhabits all North America. 
The hawfinch, Coccothraustes vulgaris (pl. 100, fig. 3), is the best - 

known European species. It is a bird of plain plumage inhabiting the 
entire continent. The green finch, C. chloris (pl. 101, fig. 4), is another 
common European species. 

Other birds of this group are distributed throughout the entire surface of 
the globe. 

Sub-fam. 3. Tanagrine, or Tanagers. Bill various, generally rather 
short, somewhat triangular at base, and slightly curved; wings moderate, 
sometimes pointed; tarsi and feet generally short and rather slender. 

Size various ; colors frequently gay. 
A sub-family of American birds, containing some of the most beautiful 

species which inhabit this continent. 
There are about two hundred and fifty species of tanagers, of which two 

only visit the Northern States in the summer. The best known is the 
‘scarlet tanager, or black-winged red-bird (Pyranga rubra), a beautiful bird 
with very brilliant scarlet plumage except the wings, which are deep black. 
It appears in Pennsylvania about the first of May, and lives during the 
summer almost exclusively in the woods, rarely approaching the habitations 
of man, though not very shy or timid. 

The other northern species is the summer red-bird (P. estiva), which is 

entirely purplish red, though not so showy as the former bird. 
Vastly the larger number of these birds inhabit South America, where 

they live in all descriptions of localities, generally perhaps preferring low 
trees and bushes in the vicinity of water. They feed indiscriminately on 

insects, fruits, and seeds. The bishop tanager (Tanagra episcopus) is a 
common and singulariy colored species; it is of a light blue, with a shading 

of greyish white. 
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Several of the handsome crested tanagers are common in collections, 
especially the scarlet crested species (Tachyphonus cristatus), which is a 
bird about the size of the orchard oriole, with the plumage entirely black 
except a brilliant erect scarlet crest. The most richly colored birds of this 
large sub-family are, however, the paradise tanagers. Of these, perhaps, 
the most beautiful is a species sometimes called the seven-colored tanager, 

Calliste tatao (pl. 101, fig. 11), which has the plumage of that number of 
distinct colors. Another is the tricolored tanager (C. tricolor), which 
has three colors, blue, green,.and orange. Many other species have very 
gay and agreeably colored plumage, though said to possess little or no 
song. 

The Towhe buntings or chewinks are arranged here, of which one 
species (Pipilo erythrophthalma) is very common in the United States. 

Sub-fam. 4. Fringilline, Sparrows and Finches. Baill short, conic, com- 

pressed to the tip; wings generally lengthened and pointed ; tail various, 
usually rather lengthened and rounded ; tarsi and feet generally long and 
slender. Size small. 

An extensive group, comprising about two hundred and fifty little birds, 
found in all countries. They are well known everywhere for their familiar 
and harmless habits, and general disposition to frequent the vicinity of 
cultivated places or the abodes of man. They feed on seeds and fruits, 

and many species live habitually on the ground. 
There are several European species, among the most common of which 

are the house-sparrow, Fringilla domestica (pl. 100, fig. 6a) ; the mountain 
sparrow (f. montana); the chaffinch, F. celebs (pl. 101, fig. 12); the 
brambling (f°. montifringella), and some others. 

The North American species are the white-throated sparrow (Zono- 
trichia albicollis), the song sparrow (Z. melodia), the white-crowned 
sparrow (Z. leucophrys), the grass sparrow (Z. graminea), the rush spar- 
row (Z. juncorum), the chipping sparrow (Z. soctalis), the fox sparrow 
(Z. iliaca), and a number of others less common. 

The song sparrow, and the chipping sparrow or chippy, as it is usually 

called, are perhaps the most abundant birds in the United States. The 
former may be met with almost every day in the year in all hedges or in 
the neighborhood of small water-courses; and the latter, in all the gardens 

and orchards, fields and meadows, of the whole country. Both are plain- 
plumaged, but very agreeable little birds, possessing very pleasant voices, 
and are great favorites with our rural population. 

The goldfinches belong here. The best known European species is the 
common goldfinch, Carduelis elegans (pl. 101, fig. 10); another is the 
siskin, C. spinus (pl. 101, fig. 9). The American species are the thistle 

bird (C. tristis), the western goldfinch (C. psaltria), the Mexican gold- 
finch (C. mexicana), Lawrence’s goldfinch (C. lawrencei), and several 

others. 
Many other little birds of all countries are arranged in this group. The 

amaduvat, Fringilla amaduva (pl. 101, fig. 6), is an Indian species; the 
little Senegal finch, J. senegala (pl. 101, fig. 5), inhabits Africa. 
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Sub-fam. 5. Emberizine, or Buntings. Bill conic, acute, lateral margins 
sinuated, interior of upper mandible furnished with a knob-like projection 
from the palate; wings moderate, rather pointed ; tarsi and feet rather long | 

and slender. Size small, but generally larger than the preceding. 
This sub-family contains about sixty species of birds, considerably resem- 

bling those of the preceding in general characters and appearance. They 
are natives of all countries of the globe, but principally the northern and 
temperate regions. 

The black-throated bunting (mberiza americana) inhabits the whole of 
the United States. It is a very pretty bird, with plumage striped brown 
above and pale yellow beneath the body, with the throat black. It lives 
almost exclusively in meadows where the grass is most abundant, in which 
it constructs its nest. It is remarkable for being one of the very first birds 
that leaves for the south towards the end of summer, and before there is 

any decrease of temperature or appearance of autumn. This bird leaves 

in August.. The European species are the yellowhammer, EH. citrinedlla 
(pl. 101, fig. 15), the corn bunting (EH. miliaria), the cirl bunting (EZ. 
cirlus), the ortolan, E. hortulana (pl. 101, fig. 1), the reed bunting, F. 

scheniculus ( pl. 101, fig. 14), and some others. 
Several birds belonging to this group inhabit the high northern latitudes, 

but occasionally visit the temperate parts of Europe and North America in 

winter. The snow bunting (Plectrophanes nivalis), the Lapland long-spur 
(P. lapponicus), the painted bunting (P. pictus), and another species (P. 
ornatus), are the species alluded to. 

Sub-fam. 6. Alaudine, or Larks. Bill usually lengthened and slender, 

but sometimes short ; wings long, with the tertials as long as the primaries ; 
tarsi and feet long, and rather robust; claws long, Size small. 

A small sub-family containing the larks of the old continent, and a few 
American birds known as shore or horned larks. 

One European species is very celebrated; it is the skylark, Alauda 
arvensis (pl. 102, fig. '7), which sings while rising in the air to an immense 
height, and especially in the early morning. Several other species are 
also admired songsters, such as the crested lark, A. cristata (pl. 102, 

fig. 6), and the field lark, A. calandria (pl. 102, fig. 5). 
The shore lark or horned lark of the Atlantic portion of the United 

States (A. alpestris) is a bird which is native of the north, and migrates 
towards the Southern States in the winter, at which time this bird is 

abundant along the roadsides and other exposed places. 
Several species inhabit India and Africa, and appear to be very common 

in similar situations during their migrations. 
These birds must not be confounded with the birds usually callea larks 

in the United States, which do not belong here. 
Through the taste and perseverance of some gentlemen of the city of 

New York the European skylark has been naturalized to a considerable 

extent in Long Island, and is likely to become a permanent and very 

agreeable addition to the singing birds of the United States. 

Sub-fam.7. Pyrrhulize, or Bullfinches. Bill very short, strong, arched, 
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and convex; wings moderate, somewhat rounded; tail moderate ; tarsi 

and feet rather short and robust. Size small. 
Rather less than one hundred birds are arranged here, nearly all of 

which inhabit northern and temperate regions. 
The European bullfinch, Pyrrhula europea (pl. 101, fig. 2), is one of the 

prettiest little birds of that continent. He is much esteemed as a cage 
bird, and large numbers are exported from Germany to all pa:ts of the 
world. 

The purple finch (Carpodacus purpureus), a common and very hand- 

some American bird, belongs here. The male is of a uniform purple color, 
though seldom observed, on account of almost exclusively frequenting the 
forest. 

There are several western species, of which the crimson-fronted bullfinch 

(C. frontalis) appears to be most common. 
Some ten or twelve little birds of this sub-family, forming the genus 

Crithagra, are peculiar to the continent of Africa. There are a large 
number of South American species (genus Spermophila), of which the 
thick-billed finch, S. crassirostris (pl. 101, fig. 3), is a good example. 

Sub-fam. 8. Loxiane, or Crossbills. Bill rather long, both mandibles 

compressed towards the tips, which are curved and cross each other ; 

wings lengthened, pointed; tail moderate, emarginated; tarsi and feet 

short and strong. Size small; color generally purple. , 
These birds inhabit the forests of pine, fir, or other trees of similar cha- 

racter, in the northern regions of America, Europe, and Asia. The seeds 

of those trees are readily extracted by their curiously formed bills, and 
appear to be their principal food. 

The parrot crossbill (Loxia pityopsittacus), the common crossbill (L. curvi- 

rostra (pl. 100, fig. 2), and the white-winged crossbill (L. leucoptera), are 
the European species. The two latter are common in the northern United 
States. 

Several others have been observed in India and other countries of Asia. 
Sub-fam. 9. Phytotomine, or Plantcutters. Bill short, strong, broad at 

base, lateral edges finely serrated ; wings moderate ; tail rather short, trun- 
cate ; tarsi strong; toes long and slender. 

Three birds of South America constitute this sub-family. They are 
found in the forests, and occasionally visit gardens and plantations, in which 
they are said to commit much injury, by a peculiar manner of cutting off 
buds and fruits. Their notes are represented as very unpleasant, and 
somewhat similar tosthe sounds produced by sharpening a saw. The com- 
mon plantcutter (Phytotoma silens), the narrow-billed (P. angustirostris), 
and the rusty planteutter (P. rutila), are the known species. 

Sub-fam. 10. Coline, or Colies. Bill small, elevated at base; wings 

short ; tail very long, graduated ; tarsi short and robust; toes lengthened 
and all directed forwards. Head crested. 

This group comprises eight or ten birds, which are natives of Africa. 

They have a peculiar formation of their feet, by which all the toes (inelud- 
ing the hind toe of other birds) are directed forwards, though its use has 
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not been observed. They feed on fruits and green buds, and build their 
nests in society, closely together on the same tree. The great-tailed coly 
(Colius macrourus) and the striped coly (C. striatus) are frequently seen. 

Fam. 4. Musorsacipa. A small family, composed of about fifteen species 
of birds, which inhabit the torrid zone. They have no representatives in 
northern or temperate regions. 

Sub-fam. 1. Musophagine, or Plantain Eaters. Bill broad and elevated 
at base, frequently advancing upon the forehead, compressed towards the 
tip, and mostly with the lateral margins serrated ; wings short and rounded ; 

tail long; tarsi and feet strong. Size larger ; plumage usually gay. 
All the birds of this group inhabit Africa, except one, which is found 

in South America. Many of the species are remarkable for their beauty. 
They are represented as being timid birds, inhabiting the densest parts 
of the forest, and perching upon branches of trees longitudinally, like 
the goatsuckers. They are birds of but limited powers of flight, and have 
discordant and disagreeable notes. The violet plantain eater (Musophaga 

violacea) and several species with green plumage appear to be common. 

The South American bird is the crested hoazin of some travellers (Opis- 
thocomus cristatus). It is abundant on the banks of the Amazon, living 

in small flocks, and eating fruits and buds, particularly of some species 
of Arum. 

Fam. 5. Buczrotinz, or Horwneitis. A family of large birds, very 
remarkable for the extraordinary size and shape of their bills. They are 
strictly confined to Asia and Africa. 

About forty species are well established. 
Sub-fam. 1. Bucerotine, or Hornbills. Bill generally very large and 

iengthened, curved, with the upper mandible furnished with appendages 
of very various shapes and sizes, sometimes flat and cap-shaped, sometimes 
curved upwards, crescent-shaped ; wings moderate, rather short ; tail 
usually long ; tarsi and feet short, strong. Size various, frequently large ; 

colors generally white and black. 
These extraordinary birds are found in the continents and islands of 

Africa and Asia. The use, if any, of the singular appendages to their bills, 
has never been discovered, nor even conjectured with any plausibility. It 
is stated that these birds feed principally on fruits, though occasionally 
feeding upon dead quadrupeds and sometimes reptiles. Their flight is 
said to be heavy and noisy, though frequently at considerable height. The 
nest is formed in the hollow of a tree. 

The rhinoceros hornbill, Buceros rhinoceros (pl. 108, fig. 2), is a common 

Indian species, which has a very large bill and appendage. The red-billed 
hornbill, B. erythrorhynchus (pl. 108, fig. 1), is a small species, with the 
bill almost simple. 

One large bird of this sub-family, the Abyssinian hornbill (B. abyssinicus), 
which inhabits various countries of eastern and southern Africa, habitually 
frequents the ground, subsisting in a great measure on large beetles and 
other insects. It builds, however, in trees, and is said to construct a very 

large and curious nest, completely covered, having a lateral entrance. 
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Orper III. Scansores 

Embraces the Toucans, Parrots, Woodpeckers, and some other families 
of birds, which are groyped together under the common denomination of 
climbing birds. 

They can be recognised immediately by the peculiar disposition of their 
toes, which are placed in pairs, two before and two behind. This arrange- 
ment, which is characteristic of the order, gives them great facility in 
climbing on the trunks and about the branches of trees. 

The species of this order are not numerous, and principally inhabit 
warm countries. 

Fam. 1. Rampyastipz, or Toucans. A group of about fifty birds of 
South and Central America and Mexico. They are all singular and rather 
grotesque in their appearance, on account of their disproportionately large 
bills. They are known by the names of Toucans and Aracaris. 

Sub-fam. 1. Ramphastine. Bill very large, long, smooth, broad at the 

base, curved, compressed to the point, lateral margins finely serrated ; 
wings short, rounded ; tail various, sometimes lengthened, frequently short 

and truncated. Tarsi and feet rather short and strong. Size rather large ; 
colors gay. 

The only sub-family contains two genera, Ramphastos, or Toucans, and 

Pteroglossus, or Aracaris, the species of which are very similar in habits 
and history. 

These singular birds are represented as being common in the vast forests 
of South America, though shy and cautious. They feed on various tropical 
fruits, but are also said to devour reptiles, young birds, and other small 

animals. They breed in hollow trees, building little or no nest. Several 
species of these birds have been discovered in Mexico. Nearly all the 
species possess more or less beauty of plumage, being mostly fine black 
with red and yellow. 

The red-billed toucan (Ramphastos erythrorhynchus), the large-billed, 
R. tucanus (pl. 97, fig. 13), and the long-tailed aracari, Pteroglossus 

aracari (pl. 97, fig. 12), are the most common species. 
Fam. 2. Pstrractipz, or Parrots. This large family of birds, some of 

which are universally known, is distributed throughout the warmer regions 
of the world. They are easily recognised by their peculiar general form 
and plumage, familiar disposition, and the capability of many of the species 
of being taught to imitate the human voice. 

There are about three hundred species of parrots. 
Sub-fam. 1. Pezoporine, or Ground Parrots. Bill moderate, abruptly 

arched from the base to the tip; wings short; tail long, broad ; tarsi and 
feet short and robust. Size small; colors gay. 

These birds inhabit southern Asia and Australia, generally living on the 
ground or in thickets, or in low woods. Many of them are very richly 

colored. The ring-necked parrot (Paleornis torquatus) of India and the 
beautiful ground parrot of Australia (Pezoporus formosus) are suitable 
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examples. The red-headed parrot of India, Palgornis alexandri (pl. 97, 
jig. 4), and the Malacca parrot, P. malaccensis (pl. 97, fig. 8), are also 
included in this group. 

Sub-fam. 2. Araine, or Maccaws. Bill large, arched from the base to 

the tip, which is prolonged and sharp ; wings moderate ; tail long, gradu- 
ated, tip of each feather pointed. Size large; colors gaudy. 

A sub-family of about seventy birds, comprising nearly all the American 
parrots. The maccaws are large parrots, with very showy plumage, found 
in the forests of South America, living principally on the fruits which 
abound in such localities. Their notes, or rather screams, are represented 

as being very harsh and disagreeable. The common blue and yellow 
maccaw, Ara ararauna (pl. 98, fig. 2), the military maccaw, A. militaris 

(pl. 98, fig. 3), and the great blue maccaw (A. hyacinthina), are frequently 

to be seen living in menageries, and appear to be the most common species 
of this sub-family. 
Many other parrots of South America, composing the genus Conurus, 

belong here, some of which have very beautiful red and green plumage. 
One species only visits the Atlantic States, which is the Carolina parrot 
(C. carolinensis). This bird is frequent in Louisiana and others of the 
Southern States, and has occasionally been seen as far north as Illinois. 
It is a very handsome species, with green and yellow plumage, and is gene- 
rally observed in flocks, on the appearance of which in unusual localities 

great curiosity is excited amongst the inhabitants. In some sections of the 
country this parrot is eaten, and considered a great delicacy. 

Sub-fam. 3. Lorine, or Lories. Baill large, slender, arched from the 

base to the tip, which is prolonged and acute; wings moderate, sometimes 

long, pointed ; tail long; tarsi and feet short, strong. Size small. 

A small group of beautiful little parrots found only in India and the 
islands of the Pacific ocean Little is known of them except that they live 
in the banana and palm trees, in which they rear their young. Lorius 
domicella (pl. 98, fig. 4) and L. tricolor are frequently seen in collections. 

An Australian group belongs here, of which the beautiful green parrot, 
Platycercus viridis (pl. 98, fig. 1), is a good example. 

Sub-fam. 4. Psittacine, or typical Parrots. Bill generally large, broad 
at base, compressed, arched, lateral margins dentated or festooned ; wings 

long, pointed ; tail generally short; tarsi and feet short and strong. Size 
various ; colors usually gay. 

These parrots are found in all the warmer regions of the globe. They 
mostly inhabit the forests, where they live in pairs or small flocks, climbing 
among the upper branches of the trees on the fruits of which they live. 

Some species, it is said, sleep suspended from the branch of a tree with 
their heads downwards. Nearly all parrots are migratory, and move from 
place to place in flocks at immense heights in the air. They feed their 

young by disgorgement like the pigeons. 
Nearly all the talking parrots belong here, of which one of the best is 

the grey African parrot (Psittacus erythacus), a plain but very intelligent 

species, common in Liberia and other countries of Western Africa. The 
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black-headed parrot, P. melanocephalus (pl. 97, fig. 5), is a very fine 

Indian species. There are many other birds belonging to this group. 
Sub-fam. 5. Cacatuine, or Cockatoos. Bill large, but generally short 

and very strong; wings generally long; tail long, broad, usually truncate ; 
tarsi short and strong. Size mostly large ; colors plain. 

This group contains about thirty species, which are restricted to Aus- 

tralia and some of the Indian islands. Many of these birds are large 
species with pure white plumage and handsome crests, which they can 
erect at pleasure. These crests are sometimes very finely colored, as in 
the yellow-crested cockatoo, Cacatua sulphurea (pl. 97, fig. 1), and the 

citron-crested (C. citrino-cristata) and others. 
There is another genus of this sub-family which have nearly black 

plumage. with their tails frequently variegated with red and yellow, such 
as Banks’s cockatoo (Calyptorhynchus banksii), and Cook’s parrot (C. 
cookit), and others. These are large birds, represented by travellers as 

being very common and noisy in the forests of Australia. 
Fam. 3. Picto#, orn Wooprecxers. A family of about two hundred and 

fifty birds, which are scattered over the surface of the whole world. They 
are readily recognised by their straight bills and erect position when 
perched. 

Sub-fam. 1. Capitonine, or Barbets. Bill large, broad at base. which is 

usually furnished with bristles ; wings moderate, rather short ; tail generally 

short; tarsi and feet short, strong. 

The birds of this sub-family are abundant in ali tropical countries. They 
feed on fruits and insects, and make nests in hollow trees or in holes like 

the woodpeckers. The grooved-bill barbet, Pogonias sulcirastris (pl. 97, 
jig. 11), is an African species ; the green and orange barbet, Capito viri- 
diaurantius (pl. 97, fig. 10), is a native of India. 

Sub-fam. 2. Picine, or typical Woodpeckers. Bill rather long, straight, 

broad at base, upper mandible with a lateral ridge; wings generally short ; 
tail lengthened, with the feathers pointed ; tarsi short, strong; toes long. 

Size generally small; colors mostly black and white. 
The most numerous of all groups of woodpeckers, and comprises birds of 

all countries. The American species of this sub-family are commonly 

known by the name of sapsuckers; the red-headed woodpecker, which 
belongs to another sub-family, being the only species called by the name of 
woodpecker in the United States. 

The hairy woodpecker (Picus villosus), the downy woodpecker (P. 
pubescens), and the yellow-bellied woodpecker (P. varius), are the most 
common species, though there are several others. They are very active 

and harmless little birds, always seen in pursuit of insects on the trunks and 
branches of trees. 

There are three common European species, known as Picus major 
(pl. 98, fig. 8), P. medius, and P. minor. Many others are natives of 

Asia and Africa, all of which partake of the same general habits and 

appearance as those of America. The Cayenne woodpecker, P. cayen- 
nensis (pl. 98, fig. 6), is a common South American species. 
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Sub-fam. 4. Gecine, or Green Woodpeckers. Bill more or less long, 
straight, base broad, sides with a lateral ridge; wings long, pointed ; tail 

long; tarsi and feet short and strong. Size larger, color generally green 
or yellow. 

The greater number of the birds of this sub-family are confined to the 
old world, many of which are large and handsome species, with plumage of 
various shades of green, and with the top of the head usually bright scarlet. 
They live entirely in the forests. The green woodpecker of Europe, 
Gecinus viridis (pl. 98, fig. '7), is a common bird of that continent, every- 

where to be seen climbing amongst trees of small growth, and sometimes in 
hedges and on the ground. There are several Indian species of beautiful 
plumage ; and a few are found in South America which have the plumage 
of dark brown or cinnamon color, with long crests of pale yellow, such as 
the citron-colored woodpecker (Celeus citrinus) and others. 

Sub-fam. 5. Melanerpine, or Black Woodpeckers. Bill rather long, com- 

pressed, with a lateral ridge; wings long and pointed ; tail rather long ; 
tarsi and feet short. Size various, color mostly black, or striped black and 
white. 

A sub-family of exclusively American birds inhabiting the entire conti- 
nent. 

~The red-headed woodpecker (Melanerpes erythrocephalus) is the best. 

known species. “There is, perhaps,” says Wilson, “no bird in North 
America more universally known than this. His tricolored plumage, red, 
white, and black, glossed with steel blue, is so striking and characteristic, 

and his predatory habits in the orchards and cornfields, added to his 
numbers and fondness for hovering along the fences, so very notorious, that 
almost every child is acquainted with the red-headed woodpecker. 

“Wherever you travel in the interior in the summer you hear them 
screaming from the adjoining woods, rattling on the dead limbs of trees, or 
on the fences, where they are perpetually seen flitting from stake to stake 

on the roadside before you. Wherever there is a tree or trees of the wild 
cherry, covered with ripe fruit, there you see them busy among the 
branches ; he is fond of the ripe berries of the sour gum, and pays pretty 
regular visits to the cherry trees when loaded with fruit. Towards fall, he 
often approaches the barn or farmhouse, and raps on the shingles and 
weatherboards; he is of a gay and frolicsome disposition, and half-a-dozen 
of the fraternity are frequently seen diving and vociferating around the 
high dead limbs of some large tree, pursuing and playing with each other, 
and amusing the passenger with their gambols.” He inhabits the whole of 
North America, passing the winter in the extreme south. 

There are two species found in western North America, which are 

related to the red-headed woodpecker, Lewis’s woodpecker (M. hi aes, 
and the red woodpecker (M. ruber). 

The other birds of this group are peculiar to Mexico and South America. 
Sub-fam. 6. Colaptine, or Ground Woodpeckers. Bill long, curved, 

broad at base, compressed; wings long ; tail rather long; tarsi short; toes 
long. Size rather large; colors green and yellow. 
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A group composed of about a dozen American woodpeckers and a few 
which are natives of India. 

The golden-winged woodpecker or flicker of the United States (Colaptus 
auratus) is the best known. He is a very elegant bird, with plumage of 
dark umber, transversely marked with black on the upper parts of his 
body, below of very delicate fawn-color, with a broad crescent of deep 
black. He is well known to our country people and to all amateur sports- 

men, who are attracted by his size and handsome appearance, though not 

very readily shot on account of his easily excited suspicions and quick 
movements. 

Several species intimately resembling the yellow-winged woodpecker 
‘have been discovered in California and Mexico. 

The Indian species are smaller birds of similar general habits. 
Sub-fam. 7. Yuncine, or’ Wrynecks. Bill short, straight, acute ; wings 

moderate and pointed ; tail moderate, rounded, composed of soft feathers ; 

tarsi and feet short. Size small, colors plain. 
Three birds only are contained in this sub-family ; the only one of which 

the history is well known is the wryneck of Europe, Yunz torquilla (pl. 98, 
Jig. 9), so called from its having a peculiar twisting motion of the head and 
neck. Its principal food is ants, which it obtains by pecking away the 
earth from about their nests, and then allowing the insects to adhere to its 

glutinous tongue. It is found throughout Europe. 
Fam. 4. Cucutin2, or Cucxoos. A family of birds very different in 

form and manner from the preceding climbers, and much more resembling 
the perching birds. They have, however, the peculiar form of foot which 
characterizes the other climbers, and by which they may be recognised. 

There are about one hundred and fifty species of cuckoos, which are 
found in all the countries of the world. 

Sub-fam. 1. Indicatorine, or Honey Guides. Bill short, broad at base, 

curved, compressed; wings long, pointed; tail moderate, emarginated ; 

tarsi and feet short. Size small, colors plain. 
Contains about ten little birds of Africa and India, which have obtained 

the names of honey guides from the fact that they are usually observed in 
the vicinity of nests of wild bees. The honey from those is said to be 
their chief food, in the obtaining of which they are frequently attacked by 

the bees and stung to death. The best known are the greater and smaller 
honey guides of Africa (Indicator major and minor), which inhabit Liberia 
and other countries of Western Africa. 

Sub-fam. 2. Saurotherine, or Ground Cuckoos. Bill long, straight, 

hooked at the tip, compressed ; wings moderate, rounded ; tail lengthened ; 

tarsi and feet long and robust. Size rather large. 
A sub-family of about six birds only, which are exclusively American. 

Several species which are found in Mexico and California habitually 
frequent the ground, on which they run with great swiftness. They are 
partial to dry, bushy places, and are very shy and difficult to approach. 
Their food consists of reptiles, insects, and other small animals. 

Sub-fam. 3. Coccyzine, or Curved-bill Quckoos. Bill arched, com- 
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pressed, rather long; wings moderate, rounded ; tail long; tarsi and feet 
long. Size small, colors plain. 

This group is composed of rather an anomalous collection of Cuckoos, 
natives of all parts of the world except Europe. Africa and South 
America produce much the larger number of species. 

The two* North American cuckoos (Coccyzus americanus and C. 
erythrophthalmns) belong here. The former, or yellow-billed cuckoo, is quite 
frequently seen and oftener heard, as it is most generally perched in a tree 
of thick foliage, and has a loud note. It is a plain-colored though rather 
elegant-looking bird, with glossy drab plumage above and pure white 
below, arriving early in May in the northern States. Unlike the cuckoo 
of Europe this bird has sufficient regard for its reputation to have a home - 
of its own, which is generally constructed in the orchard or an isolated fruit 
tree. Its note is something similar to the syllables kow-e, rapidly repeated, 
from which it has acquired the name of “ cow-bird” in some districts. 

The red-eyed or black-billed cuckoo is not so numerous, but very similar. 
in habits and appearance. 

Sub-fam. 4. Crotophagine, or Anis. Bill rather long, arched, and much 

compressed ; wings short, rounded; tail long, broad; tarsi and feet long. 

Size various ; colors generally dull, sometimes black. 
This assemblage of birds is confined to tropical regions, and is composed 

of about twenty species of very dissimilar general appearance. 
The American species, or anis, as they are usually called, are black birds 

with singularly compressed and elevated upper mandibles, in fact having 
the appearance of a prominent appendage in front. They inhabit the 
West Indies and South America, being partial to cultivated grounds, pas- 

tures, and meadows, through the thickest grass of which they readily make 
their way by means of their ploughshare-like bills, in pursuit of grasshoppers 
and other insects on which they subsist. The common ani (Crotophaga 
ant), the greater ani (C. major), and the grooved-bill ani (C. sulcirostris) 
are common species. The latter has been observed in Mexico. 

Sub-fam. 5. Cuculine, or Cuckoos. Bill broad, curved, compressed ; 

wings long, pointed; tail long, graduated; tarsi short, feet strong. Size 

rather large ; colors various. 
A large sub-family, entirely confined to the old world. Nearly all the 

species are found in the warmer regions of Asia and Africa, two only being 
regarded as properly European birds. They are the crested cuckoo (Oxy- 
lophus glandarius) and the common cuckoo (Cuculus canorus). 

The latter is one of the birds of Europe which has attracted attention 
from the earliest period, and has found a place in the literature of all Euro- 

pean nations. He is a plain-plumaged bird, of deep bluish grey above, and 
white with blackish bars beneath the body. 

«There are few birds,” as Sir William Jardine observes, “ which have 

excited so much interest as the common cuckoo. Its note in spring herald- 
ing the return of sunny skies and bursting vegetation, carries with it dear 

associations in every country where it is known; while the singular provi- 
sien of its making use of the nests of other birds in which to deposit its 
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eggs has created an interest and curiosity to ascertain its history. It has 
been ascertained without doubt that the European cuckoo and several 
foreign species deposit their eggs in the manner we have alluded to, not 
attending afterwards to the fate of the egg nor to the after-rearing of the 
young. In choosing the nest for the reception of its eggs, it has been 

remarked that those of insect-eating birds (like itself) chiefly are selected. 
The young bird is endowed with a remarkable feeling to get rid of its 
companions in the nest, which is continued, it is said, for twelve days ; atter 

which time, if it has been unsuccessful in its efforts, it remains quiet ‘and 
at peace with its neighbors. It is attended to for a certain time by its 
foster parents, and afterwards left to itself. The young remain in the sum- 
mer longer than the old birds, as we have frequently seen them late in 
August, at which time they utter a note or whistle very dissimilar to the 
cuck-oo of the love season.” 

_ The cuckoo is spread over the whole of Europe, decreasing in numbers 
in the north. It subsists entirely on insects. 

Several other species have been discovered in Asia and Africa, very 

similar in appearance to the common bird, and they are supposed to be 
also similar in habits and history. 

Several small African species, sometimes called golden cuckoos (Chalcites 
auratus, and others), have very splendid golden-green plumage, and are the 
most beautiful of this family. One of these is worthy of special notice 
from the fact that it was named by the celebrated naturalist and traveller 
Le Vaillant in honor of a faithful Hottentot servant who accompanied him 
during one of his expeditions, and continues to be known by his name, as 
“ Klaas’ cuckoo” (C. klaasii). 

Orpver IV. Coriumsa, Pigzons anp Doves. 

Contains an assemblage of birds of elegant forms, and much isolated in 
appearance and general characters from all other birds. They are said to 
live almost invariably in pairs, and one of their chief characters is that 
they feed their young by disgorging the food previously swallowed by the 
parent. 

All the species are known by the names of pigeons and doves, and they 
inhabit all the countries of the world. 

Fam. 1. Cotumsip# (only family). 
Sub-fam. 1. Treronine, or Tree Pigeons. Bill short, ends of both man- 

dibles knobbed or thickened ; wings moderate, strong; tail broad, truncate ; 

tarsi very short, generally feathered, feet robust. Size rather large ; colors 

gay. 
The birds of this sub-family are restricted to India and the Asiatic 

islands. Many of them are large and showy, living entirely in trees and 
mestly found in the depths of the forests, on the fruits obtained in which 
they subsist. 

The aromatic pigeon (Treron aromatica), an Indian species, is remark- 
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able on account of its plumage brarbiee a spice-like flavor. One genus of 

this group (Ptilonopus) contains several species found in the islands of the 
Pacific, which have very fine green and red plumage, and are amongst the 
most handsome of the pigeons. 

Sub-fam. 2. Columbine, or Pigeons. Bill moderate, slender, base covered 

with a tumid skin; wings moderate, pointed; tail various, generally ample 
and truncate; tarsi short, feet robust. Size various. Nome 

This assemblage contains all the familiar birds of Europe and North 
America usually known by the names of pigeons and doves, as well as — 
many others only known to inhabit the wilds of Asia and Africa. The 
European species are the best known, one of which is the original of the 
domestic pigeon. It is the rock pigeon, Columba livia (pl. 96, fig. 12), a 
bird common in many parts of Europe, living and rearing its young in the 
holes or fissures of rocks. It is abundant in many places on the coasts of 
England and Scotland. Its manners are represented as very similar to 
those of the domesticated pigeon; when in search of food it walks with 

facility, and has the same manners and gestures during courtship as may 
be observed in the common bird of the city. The rock dove has the entire 
plumage plain, dark-lead color, with a white space on its back. All the 
pigeons known as tumblers, croppers, carriers, fantails, and many others, 
are considered as being derived from this one species. . 

The blue-backed dove, C. @nas ( pl. 96, fig. 18), is a species nearly allied 
to the preceding. The ringdove (C. palumbus) is the largest of the 
European species. It has never been domesticated. 

One of the most elegant as well as favorite European species is the 
turtle-dove, C. turtur (pl. 96, fig. 15). It is a plain little bird with greyish- 
blue plumage, spending the summer in central and southern Europe, and 
migrating southwards in the autumn. It lives in the woods, and its notes in 

the spring are peculiarly sweet.and plaintive. 
Several North American pigeons belong here, the largest of which are 

several species found in the Rocky Mountains and the western territory of 
the United States. But there is no species so universally known, nor 
which appears in such numbers, as the passenger pigeon or wild pigeon 

_(Ectopistes migratorius), a bird which is distributed throughout the United 
States. It is a very graceful and handsome plumaged bird, with dark lead- 
colored plumage above and reddish beneath the body. 

“The multitudes of wild pigeons,” says Audubon, “in our woods are 
astonishing. In the autumn of 1813 I left my house at Henderson, on the 
banks of the Ohio, on my way to Louisville. A few miles beyond Har- 
densburgh I observed the pigeons flying in greater numbers than I though* 
I had ever seen them before, and feeling an inclination to count the flocks 
that might pass within the reach of my vision, I dismounted, and found 
that 163 flocks passed in twenty-one minutes. I travelled on, and still met 
more the further I proceeded. The air was literally filled with pigeons, the 
light of noonday was obscured as by an eclipse, and the continued buzz of 
wings had a tendency to lull my senses to repose.” 

Another and great favorite is the Carolina or turtle-dove (. carolt- 
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nensis), a plain, but very pretty birf, frequently to be seen in the woods 
and fields, and like the turtle of Europe it is one of the first to announce 
the advent of spring by its harmonious but rather melancholy cooings. 
Many other birds belong here, of the greater part of which little is 

known. 
Sub-fam. 3. Gourine, or Ground Pigeons. Bill moderate, rather slender, 

straight, apex strong; wings moderate, pointed; tail moderate, rounded ; 

tarsi and feet rather long, robust. Size very various. 
Contains a large number of pigeons which live habitually on the ground. 

They are most numerous in tropical countries, though a few species have 
been discovered to inhabit the extreme southern limits of the United States 
in summer. Of these the Zenaida dove (Zenaida amabilis) is one of the 
most remarkable. It occasionally visits Florida, and is said to be very 
gentle in its manners, and to possess a voice of remarkable softness. 

The little bird-like dove (Chamepelia passerina) is another, which has 

been observed in Florida, and more abundant than the preceding. It is a 
very smail species, and is often tamed. 

The two largest birds of the family of pigeons belong to this assemblage. 
They are the crowned pigeon and the queen’s pigeon (Goura coronata and 
G. victoria). both of which are considerably larger than common fowls. 
They are much alike in general appearance, having fine ashy blue plumage 
and beautiful erect crests, and inhabit the large islands of the Indian 
archipelago. 
Numerous other beautiful pigeons and doves belong here, which are 

found in all warm countries. Goura cruenta (pl. 96, fig. 14) is an Indian 
species. 

Sub-fam. 4. Didine, or Dodos. Bill longer than the head, much curved 

towards the tip, which is hooked and acute; tarsi short, robust; feet 

strong ; wings and tail unknown. Size large. 
This sub-family has been founded on one bird only, which is called “the 

dodo” by some early voyagers to the island of Mauritius, which it formerly 
inhabited. It is now supposed to be extinct, and no perfect specimen is 
known to exist, though several fragments are preserved in European 
museums. It is represented as having been a large bird, somewhat resem- 
bling a turkey, and to have lived on the ground in the forests of palm trees, 
on the fruits of which it subsisted. 

Orper V. Gauuina. 

This order consists of the common fowls, pheasants, grouse, turkeys, and 

other birds of similar manners and character. They are invariably formed 
essentially for living upon dry ground. Their food, with few exceptions, is 
entirely vegetable, and their chief support is derived from the seeds and 
grains of plants. Many of them eat also the green or leafy portions, and 

are in this respect nearly peculiar among birds. Almost all of them have 
large crops or craws, and extremely muscular and powerful gizzards. 
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The Galline are for the greater part very sociable birds, and many 
species are readily domesticated. They are more practically useful to man 
than all other birds together. 

Fam 1. Cracip#, or Curassows. A family of birds principally found in 
Mexico and Central America, and known by the names of curassow birds, 

penelopes, guans, Mexican turkeys, and others. 

There are about thirty-five species. 
Sub-fam. 1. Penelopine, or Guans. Bill moderate, slender; nostrils 

large ; wings short, rounded; tail long; legs and feet long and robust ; 
sides of the head and throat more or less naked. Size large. 

These birds inhabit South America, mostly residing in the forests and 

subsisting on fruits and insects, which they are represented as pursuing in 
the morning and evening. They construct their nests in trees, and are 
habitually wary and difficult to approach. The crested penelope (Penelope 
cristata) appears to be common. 

Sub.fam. 2. Cracine, or Curassows. Bill generally long, curved, com- 

pressed ; wings short, rounded; tail long; tarsi and feet very strong and 

lengthened; head crested. Size large. 
The curassow birds are found mostly in Mexico and Central America, 

in the countries of which they are domesticated to some extent, and 

hence are sometimes called Mexican turkeys. They are large birds, gene- 
rally of plain black plumage, with erect handsome crests. The red 
curassow, Craz rubra (pl. 96, fig. 10), is one of the SEP frequently met 

with. 
Fam. 2. Mecaropipa. A small family of about twelve or fifteen species 

of birds inhabiting Australia and the Pacific islands. They are large birds, 
having very thick and sii legs, and short curved bills, said to live 
mostly on berries. 

Sub-fam 1. Tallegalline. Bill moderate, rather robust, curved towards 

the tip; wings moderate, rounded ; tail long; tarsi very thick and length- 

ened; feet robust. Size large. 

Contains three birds only, which are natives of Australia and New 

Guinea, where they have acquired the name of bush turkeys. They are 
mostly observed in small flocks on the ground, and when apprised of danger 
seek safety by running into the deepest thickets, or into the recesses of the 
forest. The bush turkey of Australia (Tallegallus lathami) is the only com- 

mon species in collections. 
Sub-fam. 2. Megapodine, or Mound Birds. Bill moderate, rather weak ; 

wings short, rounded ; tail rather short; tarsi and feet very robust. Size 

smaller. 
The birds of this sub-family are found only in the Asiatic islands and 

Australia. Some of the species, particularly one which inhabits Australia 

(Megapodius tumulus), build very curious mounds of a large size for the 
purpose of depositing their eggs therein. These mounds have been observed 
upwards of twenty feet in circumference and ten feet high, and are com- 

posed of sand and vegetable matter. 
Fam. 3. Paastaniwwa&, Pueasants, Peacocks, anp Fowns. All the birds 
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of this family are restricted to the old world. They are the most beautiful 
of the gallinaceous birds, and have no superiors in the whole feathered 

creation. 
Few of these birds have been domesticated, and they are generally not 

highly prized for other qualities than their beauty of plumage. 
Sub-fam. 1. Pavonine, or Peacocks. Bill moderate, compressed, curved ; 

wings short, rounded; tail long, with the upper tail coverts very much 

lencthened and extending beyond the tail; tarsi long, robust ; feet strong. 
Size various, generally large ; colors generally very beautiful. 

This sub-family is composed of some of the most magnificent of birds. 
The peacocks, of which there are two species, belong here ; both inhabit 
India and its islands, and they present plumage certainly not surpassed by 
that of any other known birds. 
We find the splendor of the common peacock, Pavo cristatus (pl. 96. 

jig. 5), mentioned at a very early period. It attracted the notice of the 

mariners of Solomon, in the time of whom it appears to have been well 
known. It was afterwards discovered by the army of Alexander, by 
whom it was so much admired that he imposed a penalty on its destruc- 
tion. Hence it became known to Greece, Rome, and to Europe gene- 

rally. 
Peacock shooting is a favorite amusement in India, where in some dis- 

tricts they are abundant. “About the passes in the Jungletery district.” 
says Colonel Williamson, “I have seen such numbers of pea fowls as have 
absolutely surprised me. Whole woods were covered with their beautiful 
plumage, to which a rising sun imparted additional brilliancy. The small 
patches of plain among the long grass, most of them cultivated, and with 
mustard then in bloom, which induced the birds to feed, increased the 

beauty of the scene; and I speak within bounds when I assert, that 

there could not have been less than twelve or fifteen hundred pea fowls 

of various sizes, within sight of the spot where I stood for near an 
hour. 

«When they are in numbers scattered in a jungle it is easy to get a shot. 
but I have always found much difficulty when the birds flock together, as 
they frequently do, to the amount of forty or fifty. At such times it is not 
easy to raise them. When on the wing, they fly heavy and strong, gene- 
rally within an easy shot; but if only winged, they speedily recover, and if 
not very closely pursued will nine times out of ten disappear.” 

It is worthy of notice that domestication has not changed the appear- 
ance of the peacock in the slightest degree, though nearly all other birds 
and quadrupeds have been more or less subject to variety from this 
source. 

The other known species is the Java peacock (P. muticus), of which 

little is known, though it is now frequently seen in museums. It has the 

neck brilliant green instead of blue as in the common species, and differs 
in other respects, though presenting a similar general appearance. It is 
not domesticated. 

Another superb bird of this group, scarcely inferior in beauty to the pea- 
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cocks, is the Argus pheasant, Argus giganteus (pl. 96, fig. 8). It is a 
native of Sumatra, and is supposed also to inhabit continental Asia as far 
north as China. In size the Argus is not much superior to the common 
fowl, but the great length of the wing and tail feathers makes it appear 
much larger. It is almost impossible to convey by description only any 
idea of the blending of colors in this magnificent bird. The throat and 
cheeks are naked. The lower part of the body is reddish-brown, every — 
feather regularly spotted with yellow and black; the upper parts are 
covered with large black spots separated by lines of ochre-yellow; the 
upper tail coverts are clear yellow and the tail deep chestnut. The wing © 

feathers are spotted with green and shades of brown in the most beauilgl 
manner. The Argus has not been domesticated. 

The diamond pheasant (Polyplectron chinguis) and several other birds 
of splendid plumage are arranged here, nearly all of which are natives of 
India. 

Sub-fam. 2. Phasianine, or Pheasants. Bill moderate, strong, straight, 

and slightly arched at the tip; wings short, rounded; tail greatly length- 
ened ; tarsi and feet very strong. Size various; colors generally very 
ieee: 

Another group of splendid birds exclusively belonging to the old world. 
The pheasant of Europe, Phasianus colchicus (pl. 96, fig. 6), now 
distributed over the entire continent, is well ascertained to have been 

introduced from Asia by the ancient Greeks. Its plumage is of the most 
beautiful glossy chestnut color, with black crescent-shaped marks. Its 
favorite haunts are thick or tangled woods near streams, where it passes 
the night, but betaking itself to the open fields during the day in search of 
food. It walks and runs much in the same manner as the common fowl, 

which it greatly resembles in its manners. 
The most beautiful of pheasants and one of the most splendid of birds is 

the golden pheasant, P. pictus (pl. 96, fig. 7), which is a native of China. 
Its plumage is almost entirely of golden yellow, barred with red and black. 
It is called in China “kinki,” or golden-flower fowl, and is kept extensively 
in domestication. 

The silver pheasant (P. nycthemerus) is another fine species. Its entire 
plumage is beautiful silvery white with black lines, and the head adorned 
with a long crest of glossy purple feathers. 

The fire-backed pheasant (Huplocomus ignitus) and several other species 
of the same genus belong here, as do also the curious and very handsome 
horned pheasants, of which the most common species is the golden- 
breasted, Tragopan hastingsii (pl. 96, fig. 9). They have fine red and 
white plumage, and are peculiar for possessing fleshy protuberances about 
the head resembling horns. They are also Asiatic birds, but are little 
known. 

Sub-fam. 3. Galline, or Fowls. Bill moderate, curved towards the tip: 

wings moderate, rounded; tail lengthened, frequently compressed and 
arched; tarsi and feet robust and rather long. Size smaller than pre- 
ceding ; colors gay. 
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This group is composed of species of wild cocks from several of which 
the domestic poultry is probably derived. They are all natives of India 
and the adjacent islands, frequenting the forests. They are remarkable for 
their pugnacity, especially when questions regarding their females have to 
be settled, and all the species crow in a manner more or less resembling 

the cock of the farmyard. 
It is difficult to determine which of the wild species have been domesti- 

cated, as varieties of the latter occur which resemble several, though natu- 

ralists are apparently quite justified in pointing. out at least two species, 
which are the Malay cock (Gallus giganteus) and the jungle cock (G. 
bankiva). ‘The former is a large and rather clumsy bird, long domes- 
ticated in the islands of Java and Sumatra, and is very probably the 
original stock of all the large and more peaceable birds of the common fow! 
(pl. 95, figs. 10, 11). 

The jungle cock is the forefather of the gamecock, and joint progenitor 

of many and various colored crossbreeds Baltes it and the offspring of 
the Malay cock, and possibly of others. He inhabits continental India, 

and is clothed in fine red and golden orange plumage, much resembling 
that of the well known game birds, though he is considerably smaller. 
This species is yet abundant in the forests and jungles of India, in which 
country he has been domesticated from time immemorial. There are, 
however, no traces of the manner or period in which he was introduced 

into Europe, though known familiarly at the earliest date of recorded his- 
tory, both as a delicacy for the table and for his pugnacious character. 

Cockfighting was carried to a great extent by the Hindoos long prior to 
the invasion of Alexander, but seems originally to have partaken somewhat 
of the character of a religious rite, as did many games. This amusement 
was practised by the ancient Greeks and Romans, and by them transmitted 
to modern times. 

The bronzed cock (G. @neus), the fork-tailed cock (G@. furcatus), and 

Sonnerat’s cock (G. sonneratit), are other species which also inhabit India. 
Sub-fam. 4. Meleagrine, or Turkeys. Head and neck bare, and gene- 

rally hairy and carunculated; bill moderate, strong; wings short; tail 
moderate; tarsi and feet very robust. Size various, frequently large ; 
colors dark. 

This sub-family comprises the turkeys, of which there are two species, 
and the Guinea fowls, of which there are five. 

The common turkey, Meleagris gallopavo (pl. 95, fig. 12), is a native 
of the forests of North America, and was formerly distributed throughout 
the entire country. It has now, however, become extinct or nearly so in 

the States on the Atlantic seaboard, but is still abundant in the west and 

south. The turkey is strictly gregarious, and flocks of several hundreds 
are generally seen together; their movements from place to place are 
entirely performed on foot, and when apprehensive of danger they usually 
trust to their legs rather than resort to flight. It is said, however, that they 

are capable of flying a short distance with great swiftness, and that when 
their progress is impeded by a river, after a considerable delay and exami 
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nation, they ascend to the tops of the neighboring trees, and at the cluck of 

their leader launch into the air for the opposite shore. Their favorite 
food consists of acorns and other nuts found in the forest, but they also 

devour with avidity Indian corn, berries, insects, lizards, and in fact almost 

anything capable of sustaining life. Since the discovery of America the 
turkey has been extensively domesticated in all civilized countries. 

Another and very beautiful species of turkey has been discovered within 
a few years in Honduras. Its habits and manners are little known, but 

represented as very similar to the common species. It is domesticated 

among the inhabitants of Central America, and is probably extensively 

diffused over the country in a wild state. 
The Guinea fowls are natives of Africa, where they frequent the forests 

principally in the neighborhood of rivers. They associate in flocks of 
many hundreds, and are said to commit great depredations on the crops of 
the colonists and natives. Their food consists of grain, rice, grasshoppers, 
and varieus insects. Several species of wild Guinea fowl are found in 
Liberia and other countries of Western Africa. 

The common species, Numida meleagris (pl. 95, fig. 13), is abundant in 
the country from which it has taken its name. There are several other 
and larger species, none of which have been domesticated. | 

Sub-fam. 5. Lophophorine, or Shining Pheasants. Bill moderate, broad 
at base, upper mandibles projecting ; wings moderate ; tail large and broad ; 
tarsi and feet rather short, but very robust. Size rather large; colors 
metallic and very handsome. 

A few beautiful birds of the Himalayah Mountains compose this group, 
the most splendid of which is the fire pheasant (Lophophorus refulgens). 
Its plumage has a deep black for its ground color, but with metallic tints 
of every hue. It is said to be abundant in the ranges of the Himalayah 
Mountains and to take wing readily, uttering a loud whistle, and that its 
food consists principally of bulbous roots and insects. 

Fam. 4. Terraonip4, or Grouse anp Partringes. Is composed of the 
birds familiarly known by the names of grouse, partridges, quails, and 
others, all of which are frequently alluded to as game birds. They are 
generally birds ef plump form and with plumage of dull colors. Their 
flesh is highly esteemed as an article of food. 

Sub-fam. 1. Perdicine, or Partridges of the Old World. Bill short, 
curved; wings moderate, rounded ; tail short; tarsi and feet moderate, but 

strong. Size generally small; colors plain. 
Contains all the partridges of the old world, of which there are nearly 

seventy species. These are most abundant in India and other countries 
of Asia, two only being found in Europe. Of these the red partridge, Per- 
dix rubra (pl. 96, fig. 4), is the larger, and one of the handsomest birds of 
the genus. It is found plentifully in the South of Europe, where it inhabits 
cultivated grounds, and is hunted like the other species. 

The grey partridge, P. cinerea (pl. 96, fig. 3), is the smaller of the 

European species, but is abundant throughout the continent. It is a plain- 

colored but elegant bird, living in fields er other cultivated places, and is 
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one of the few birds which do not appear to diminish in numbers on 
account of the proximity of man. All the other species seem to be quite 
similar in their general habits to the two birds here mentioned. 

Sub-fam. 2. Turnicine, or Quails. Bill moderate, straight, compressed ; 

wings short, rounded ; tail short, almost concealed by the long feathers of 

the back; tarsi moderate, strong. ‘Size quite small; colors plain. 
These birds are found in the South of Europe, India, Africa, and Aus- 

tralia. They have much the same habits as the partridges, which they 
resemble in appearance, though they are much smaller. They live entirely 
on the ground, running with great swiftness, and seeking their food 
amongst the grass and other herbage. The common quail of Europe, Tur- 
nix dactylisonans (pl. 95, fig. 15), is distributed throughout the continent 
and Asia. 

Sub-fam. 3. Odontophorine, or American Partridges. Bill short, curved 
to the tip, upper mandible slightly prolonged; wings moderate, rounded ; 
tail rather long; tarsi and feet moderate. Size various; colors various, 

frequently gay. 
This sub-family embraces the partridges of America, of which there are 

about thirty-five species, mostly natives of Mexico and Central America. 

One of the most beautiful of these is the California partridge, Lophortyx 
californicus (pl. 96, fig. 11), which is a common bird in that country. 
This and other species of these elegant birds seem to prefer the sandy 
plains or open woods, generally living in bands of several hundred indivi- 
duals, and seeking their food on the ground. There are numerous species 
of these birds found in California and Mexico, some of which are amongst 
the most beautiful of the birds of North America. 

The common partridge of the United States (idectnsusnte virginianus) 
is spread over the whole of North America. It rarely frequents the forest, 
but is most partial to the cultivated plantations where there is plenty of 
grain. When not too much persecuted by gunners this pleasant bird 
becomes almost half-domesticated, in winter approaching the barn and out- 
houses, and feeding amongst the poultry of the farmyard. Buckwheat is a 
particular favorite, in the fields of which the partridge may almost inva- 
riably be detected. His note in the spring is somewhat similar to the 
words “Bob White,” which has been given to him for a name, and by 
which he is extensively known. 

Sub-fam. 4. Tetraonine, or Grouse. Bill short, rather broad, curved ; 

nostrils covered ; wings moderate, rounded ; tail wide, sometimes rounded 
or forked; tarsi rather short, feathered ; feet strong; size various, frequently 
large ; colors generally plain. 

These birds are residents of the northern parts of both continents ; 

inhabiting all descriptions of localities, but rather preferring barren or 
bushy plains. They are in much request as articles of food, and are much 
sought after by hunters and sportsmen. 

The largest species is the cock of the woods, or capercailzé, Tetrao 
urogallus (pl. 96, fig. 1), a European species, formerly abundant but now 
more rare, and entirely extinct in Great Britain. It is not much inferior to 
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the turkey in size, and has fine black plumage. It is yet frequently met 
with in the forests of the north of Europe. , 

The moor cock, T. tetriz (pl. 96, fig. 2), is another fine European species, 
formerly very abundant, and yet frequent in the Highlands of Scotland. 
It is entirely black with a forked tail, and is represented as living principally — 
on twigs and buds of the heath and on blades of grass. 

Several species of these birds inhabit the United States, of which the 
largest is the cock of the plains (7. urophasianus). The others are, the 
sharp-tailed grouse (7. phasienellus), the Canada grouse (TI. canadensis), 
the dusky grouse (7. obscurus), and the prairie hen (7. cupido). The latter 
was formerly abundant throughout the United States, but.is now almost 
extinct in the Atlantic states. The most common species is, however, the 
ruffed grouse or pheasant, T° umbellus, which is frequent throughout the 
country. 

The most curious birds of this group are the ptarmigans, which live in the 
extreme north of both continents. They are usually seen on the barren 
grounds, or among thickets of willows and birches, on the banks of marshes 

or lakes. The plumage varies with the season; in the winter they are 
pure white, but as the spring advances they assume a dark chestnut color, 
which gradually extends over the whole body. The white ptarmigan 
(Lagopus albus) is a frequent species in the north of Europe, and the rock 
ptarmigan (L. mutus) in northern America. In the winter season, when 
alarmed, they are said to plunge into the snow, under which they proceed 
to considerable distances. | 

Sub-fam. 5. Pterocline, or Sand Grouse. Bill short, curved, compressed ; 

wings and tail long and pointed; tarsi and feet robust and feathered ; size 

small ; colors plain. 
These singular birds inhabit the sandy deserts of Africa and Asia, and 

nearly all the species have their plumage of dull brown, much resembling 
the color of dry sand. Their food consists of hard seeds, grass, and insects. 
The banded sand grouse (Pterocles bicinctus) is frequently brought from 
Africa; the desert grouse, P. alchata (pl. 95. fig. 14), is another species. 

Sub-fam. 6. Tinamine, or Tinamous. Biil rather long and _ slender; 

wings short, rounded ; tail very short, rounded ; tarsi and feet moderate 

and strong. Size various ; colors plain. 
About twenty-five species of these birds are known, all of which are 

found in South America. Their general appearance is much that of a 

partridge with a long bill, and their habits and manners are said to be very 

similar. The larger tinamou (Tinamus major) and others are common. 

Orper VI. SrrutHionss. 

This order embraces the ostrich, the cassowary, the bustards, and a few 

other birds, mostly of large size. 

Fam. 1. Srrurutonip#, or Ostricnes. The only family of the order, 

the species of which are easily distinguished by their large size and exclu- 
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sive organization for walking. About thirty birds are included in this 
family. 

Sub-fam. 1. Struthionine, or Ostriches. Bill broad, flattened, somewhat 

rounded ; wings and tail very short; tarsi very long and robust ; toes two 
or three in number, and all directed forwards. Size large. 

The ostrich, Struthio camelus (pl. 94, fig. 1), which is the largest of all 
birds now known to be living, is arranged here. It inhabits the open plains 
of Africa, where it is sometimes observed in large flocks, especially when 
the herbage is abundant, as that forms its chief food. When alarmed, it 

runs with great rapidity, with the assistance of its wings. The nest is a 

slight hollow scratched in the sand, and, it is said, is generally occupied by 

two females, both of which iay their eggs, and with the males attend 
mutually to the young. 

The South American ostriches, of which there are two species, Rhea 

americana and darwinit, are frequent on the plains of Patagonia and the 
other more southerly countries of South America. They are much smaller 
than the ostrich of Africa, but bear considerable resemblance in general 
appearance and manners. 

The emu of Australia (Dromaius nove hollandie) and the cassowary of 
New Guinea, Casuarius galeatus (pl. 95, fig. 1), complete the birds of this 
group. They are both large birds, almost destitute of wings, but are said 
to run with great rapidity. They feed exclusively on vegetables. 

Sub-fam. 2. Apterygine, or Kivis. Bill Jong and slender; wings and 

tail very short, almost obsolete; tarsi and feet short and robust; entire 

plumage hair-like. 
Two very curious birds found in New Zealand belong here. They 

frequent the extensive and dense beds of ferns which occur in that country, 
and feed on snails and insects. The plumage of these birds is very singular 
and peculiar, being composed of long feathers more resembling the hair 
of some quadrupeds than the covering of birds. The common kivi, Apteryx 
australis, and Owen’s apteryx, A. owenii, are the known species. 

Sub-fam. 3. Otine, or Bustards. Bill rather long, straight ; wings and 

tail moderate ; tarsi long, robust ; toes short. Size various, rather large. 
The bustards are found in the sandy or grassy plains and the open culti- 

vated lands of various countries of the old continent. They are shy and 
watchful, and when alarmed, fly with considerable swiftness for a short 

distance, then running off. They feed on seeds and other parts of vege- 

tables, and are said to be very destructive to crops of wheat and other 
grain in some parts of Asia and Africa. The great bustard, Otis tarda 
(pl. 94, fig. 2), was formerly frequently seen throughout Europe, but has 

now become rare. It is the largest known species, and was a favorite bird 
with sportsmen, as are many species of other countries. The smaller bustard, 

O. tetrax (pl. 94, fig. 3), is found occasionally in the south of Europe, but 
principally in northern Africa. There are about twenty species of these 
birds, nearly all of which inhabit northern Africa and Asia. 

581 



378 ZOOLOGY. 

Orper VII. Gratiaz, orn Waners. 

With this order we enter upon the birds which habitually reside in the 
neighborhood of water, and are usually denominated water birds, in contra- 

distinction to those which live habitually on the dry land. 
This rather extensive order is composed of birds recognised immediately 

by their long legs and long necks, and by their constantly being observed 
in search of fishes and other aquatic animals, which they mostly pursue by 
wading into shallow waters. A few species, however, content themselves 
with such animals as are to be found on the shores or-on dry land. 

The herons, storks, snipes, woodcooks, curlews, and other birds of such 

appearance and habits, belong here. 
Fam. 1. Cuarapriap#. Comprises all the plovers, turnstones, oyster- 

catchers, &c. They are generally small and timid birds, living on the 
banks of inland streams, in the neighborhood of ponds or lakes, or the 
shores of the ocean. 

Sub-fam. 1. Qidicnemine, or Runners. Bill rather long, somewhat 
curved to the tip ; wings long, pointed ; tarsi long ; toes three only, directed 
forwards, and rather small; tail short. Size rather small; color plain. 

A small group of birds, which reside in the warmer regions of both conti-. 
nents. One species, the thick-leg (Gidicnemus crepitans), visits the south of 
Europe, frequenting open fields, and feeding in the evening or at night. 
't is said to remain squatted behind a stone, or any other object admitting 
of concealment, during the day. Other birds of this sub-family are found in 
the plains and deserts of Africa and Asia, such as the Cursorius senegalensis, 
and others. 

Sub-fam. 2. Glareoline, or Pratincoles. Bill short, broad at base, com- 

pressed; wings very long; tarsi and feet moderate ; tail short. Size small. 

About seven species of very peculiar birds compose this sub-family. 
They inhabit the temperate and warmer parts of the Old World, subsisting 
on flies and other insects, which they take on the wing, like swallows, and 
on the ground. The European pratincole, Glareola torquata ( pl. 95, fig. 5), 
is the only well described species. 

Sub-fam. 3. Charadriane, or Plovers. Bill long, slender, depressed ; 

wings long, pointed; tail moderate, frequently broad; tarsi long, slender ; 

feet rather small. Size various, generally small. 
Rather an extensive assemblage of about one hundred species of birds, 

embracing all the lapwings and plovers which inhabit the whole surface of 
the globe. The European lapwing, Vanellus cristatus (pl. 93, jig. 2), is 

spread over the entire continent, and is remarkable for its graceful form 
and rapid flight, which is at times performed with numerous singular evolu- 
tions in the air, and accompanied by a series of oft-repeated notes. The 
golden plover of the United States (Charadius pluvialis) belongs here, as does 
also the kill-deer plover (C. vociferus), Wilson’s plover (C. wilsonius), and 
some others. The plover of Europe, C. auratus (pl. 98, fig. 1), is a common 

and handsome species. . 
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Sub-fam.4. Haematopine, or Oyster-catchers. Bill long, strong, and much 

compressed ; wings long, pointed; tarsi and feet very robust; tail short; 
size larger; colors mostly black and white. 

The species of this sub-family are distributed in most parts of the world. 
They live on the sea-shores, subsisting on the animals of sea-shells, which 

they obtain by inserting their compressed wedge-like bills between the 
valves. They build on the bare sands, or in such scanty herbage as may 
be found growing near the reach of high water. The best known species 
are the European oyster-catcher (H@matopus ostralegus), and the American 
oyster-catcher (H. palliatus). The latter is frequently met with on the 
shores of the Atlantic. 

Sub-fam. 5. Cincline, or Turnstones. Baill short, straight, and rather 

acute ; wings long; tail short; tarsi rather short; toes long. Size small; 

colors mostly red, and black and white. 
Four or five curious little birds are arranged here. They frequent the 

sea-shores of all parts of the world, feeding entirely on such shell-fish and 
other small animals as are thrown up by the waves, and are said to turn 
over small stones in quest of insects with much dexterity. The common 
turnstone, Cinclus interpras (pl. 95, fig. 7), is abundant in Europe, while the 

american species (C. melanocephalus) is quite as abundant in America. 

Fam. 2. Arpemw. Another large family, containing the cranes, herons, 

storks, and ibises. They inhabit every country of the world, and may 
generally be readily distinguished by their long necks and legs, and attenu- 
ated general appearance. They are mostly birds of large size. 

Sub-fam. 1. Psophine, or Trumpeters. Bill moderate, rather short ; wings 
and tail short; tarsi long; feet moderate. Size large; color dark. 

The trumpeters, so called from their loud notes, inhabit South America, 

where they are found in damp or marshy places in the forests. They seem 
to partake somewhat of the character of gallinaceous birds, and some species 
have very handsome plumage. The common trumpeter (Psophia crepitans) 
is frequently seen in collections. 

Sub-fam. 2. Gruine,or Cranes. Baill long, straight, strong; wings rather 
long, with the tertial quills lengthened and pendent; tail short, pendent ; 

tarsi very long, slender. Size large; colors plain. 
The cranes are large birds, usually partial to marshes or swamps, though 

frequently seen on dry plains. They regularly migrate to the warmer 
regions during autumn and winter, and in summer return to the north. 
Their flights are performed during the night in large flocks, under the 

direction of a leader, and at such a great elevation that they are invisible to 
the naked eye, though their loud cries may be distinctly heard. Their nests 
are usually made amongst the herbage of marshy places, and are raised above 
the surface of the ground, sometimes to the height of the body when stand- 
ing. The crane of Europe, Grus cinerea (pl. 98, fig. 3), and the American 
hooping crane (G. americana), are examples of these birds. 

The crowned crane, Balearica pavonina ( pl. 94, fig. 4), is an African 

species. 
Sub-fam. 4. Ardeine, or Herons. Bill long, acute, much compressed ; 
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wings long; tail short, truncate; tarsi long, slender. Size — colors 
plain. 

A sub-family containing about one hundred birds, distributed throughout | 
the world. They are usually seen walking over the surface of marshy 
grounds in quest of small quadrupeds or reptiles, or standing in shallow 
sonia: quietly waiting the approach of fishes, which they capture by suddenly 
darting upon them with their powerful bills. They build their nests in trees. 
The purple heron, Ardea purpurea (pl. 98, fig. 5), is one of the European 
species, as is also the pigmy heron, A. ralloides (pl. 93, fig. 12). The most 
common American species is the great heron (A. herodias), which is one 
of the largest wading birds of the United States. 

The egrets form a distinct genus, distinguished readily by their beautiful 
snowy wihitte plumage, of which the snowy heron of the United States, 
Ligretta candidissima (pl. 93, fig. 6), is an example. 

The bitterns, which belorg here, are noted for their loud and peculiar 

cries. The best known are the European bittern, Botaurus stellaris (pl. 94, 
jig. 5), and the American species, B. minor. 

The spoonbills are also arranged here. They are large birds, with 
beautiful rose colored and white plumage; and their name has been derived 

from the singular form of the bill, which is expanded and flattened at the 
end, somewhat resembling a spoon. The roseate spoonbill, Platalea leu-- 

 corrhodia (pl. 98, fig. 4), is a native of Southern Europe and Africa. 
Sub-fam. 4. Ciconine, or Storks. Bill long. straight, rather thick, and 

somewhat conical; wings long and ample; tail moderate, broad; tarsi 

lengthened; feet moderate. Size large. | 
A small group of about twenty birds which, with one exception, 

reside only in the old world. In tropical countries, some of the storks 
frequent the vicinity of towns and villages, feeding on the offal cast into 
the streets. They are, however, usually observed stalking about plains or 
marshy districts in quest of reptiles or other small animals. The Bengal 
adjutant (Ciconia argala) is protected by law in some of the cities of India, 
in consideration of his services as a scavenger. 

The white stork of Europe, Ciconia alba (pl. 93, fig. 7), is a bird of 
sociable and mild disposition, held in much popular respect on account of 

its utility in destroying snakes and other animals usually considered noxious, 
and is easily tamed. In Turkey and other eastern countries, it is con- 
sidered a sacred bird, and its destruction is strictly prohibited. The stork 

is known to have the singular habit of sleeping while standing on one leg, 

holding the other drawn up amongst the feathers of the abdomen, whicn is 
also the habit of the American sand-hill crane. The great Audubon made 
the curious discovery that the latter invariably rested on the same one, or, 
as he pleasantly expresses it, “has a favorite leg for resting upon.” 

The black stork (C. nigra) is another European species. 
The only American species allied to the stork 1 is the Mycteria americana, 

found in South America. 
Sub-fam. 5. Tantaline, or [bises. Bill lengthened, slender, curved, com- 

pressed; wings rather long; tail moderate; tarsi usually rather long, 
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robust ; toes long; size mostly rather large; colors usually gay, sometimes 

with metallic lustre. 
About twenty-five species of handsome birds form this sub-family, which 

inhabit all countries, and resemble in general characters the herons and 
storks. The North American species are the wood ibis (Tantalus locu- 

lator); the scarlet ibis (Zbis rubra), which is clothed in beautiful scarlet 
plumage ; the white ibis (I. alba); and the Mexican ibis (J. falcinellus). 

There are, however, several South American species. The crested ibis, 
I. cristatus (pl. 95, fig. 3), is an Asiatic species. | 

The most distinguished species of ali these birds is the Egyptian ibis 
(I. religiosa), which was held sacred by the ancient Egyptians, and is 
found embalmed in immense numbers. It is yet found inhabiting the 
banks of the Nile. The large white ibis (f. alba) is another African 
species. 

Fam. 8. Scotopacio#. Embraces the snipes, godwits, avocets, sand- 

pipers, and other birds, which frequent the shores of both salt and fresh waters. 
They are easily recognised by their small size, long, slender bills, and long 
legs, and are shy and harmless in their dispositions. Several species are 
esteemed as delicate articles of food. 

Sub-fam. 1. Limosine, or Godwits. Bill long, slender, curved ; wings 

long and pointed ; tail short; tarsi long, slender; toes long. Size larger 
than usual in this family; colors plain. 

About twenty-five species of these birds, known by the names of godwits 
and curlews, inhabit the various countries of the world. Those resident 

in the United States are the great marbled godwit (Limosa fedoa) ; ihe 
smaller godwit (L. hudsonica); the long-billed curlew (Numenius longi- 

rostris) ; and the northern curlew (NV. borealis). The rufous godwit, L. 

rufa (pl. 93, fig. 9), and the ecurlew, N. arcuatus (pl. 94, fig. 7), are 
European species. 

Sub-fam. 2. Recurvirostrine, or Avocets. Bill long, slender, compressed, 

sometimes curved upwards; wings long, pointed; tail short; tarsi very 
long. Size various, never large; colors varied. : 

The avocets and stilts, which are the birds constituting this group, are 
distributed throughout the globe. The former have the bill curved upwards 
very decidedly ; the latter but slightly, and are remarkable as being the 
longest legged birds, in proportion to the size of their bodies, of any of the 
waders; hence they have derived their name. The European avocet, 

Recurvirostra avocetia (pl..93, fig. 10); the American avocet (R. ameri- 

cana) ; the European stilt, Himantopus albicollis (pl. 95, fig. 6); and the 

American black necked stilt (HZ. nigricollis), are common species. 
Sub-fam. 3. Tringine, or Sandpipers. Bill long, slender, compressed ; 

wings long, pointed; tail moderate, truncate; tarsi generally long and 

slender, sometimes rather short ; toes long. Size mostly small. 
An assemblage of about fifty little birds which inhabit the sea shores as 

well as the borders of lakes, rivers, and small inland streams of all countries, 
It is on the sea shore, however, that they are most abundant, and may 

constantly be seen running into the advancing waves, or during the recess 
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of the tide, ever busy in quest of minute shell-fish and other small. marine 
animals upon which they subsist. 

Several species are found on the Atlantic coast of the United Stasest of 
which the rufous sandpiper, Tringa rufescens (pl. 95, fig. 4), and the 
pigmy sandpiper (7. minuta), are good examples. Others inhabit the small 
lakes and the borders of small streams, such as Bartram’s sandpiper 
(Totanus bartramius), and the spotted sandpiper (TI. macularius). There are 
several European species, of which the common sandpiper, T. calidris ( pl. 94, 

jig. 8), and the green sandpiper, T. ochropus (pl. 94, fig. 13), are examples. 
Sub-fam. 4. Scolopacine, or Snipes. Bill long, straight, rather slender : 

wings moderate, pointed; tail short, rounded; tarsi long; toes long, 
slender. Size larger. 

These birds frequent swampy woods and forests, or open cinabes and 
borders of rivers. The snipe of Europe, Gallinago major (pl. 93, fig. 8), 
and the grey snipe of the United States (G. miso are good examples of 
this group. 

The woodcocks belong here. There are two species only, one of which, 

Scolopax rusticola, is diffused throughout the old world, while its relative, 

the American woodcock (S. minor), is restricted to North America. Both are 
in much request by sportsmen, and in high esteem as delicacies for the table. 

Sub-fam. 5. Phalaropine, or Phalaropes. Bill rather long, straight, and 
slender ; wings long, pointed ; tail short ; tarsi short; toes moderate, and 

seml-webbed or lobed. Size small: colors handsome. 
The few birds composing this group inhabit the north of both conti- 

nents. They are usually observed in small parties swimming on the 
borders of the sea, or of lakes or ponds, which they are enabled to do with 
great facility, by means of their curiously lobed feet. The northern phala- 
rope (Phalaropus hyperboreus), and Wilson’s phalarope (P. wilsoni), are 
oiten met with. 

Fam. 4. Patamepeipa. A limited family, comprising a few tropical birds 
remarkable for their very large tarsi and feet, and otherwise singular forms. 

Sub-fam. 1. Palamedeine, or Screamers. Bill short, curved, wings 

lengthened, with the shoulders furnished with spurs; tail moderate, tarsi 

long, very robust ; toes lengthened. Size large. 
The birds of this group are peculiar to South and Central America, 

frequenting marshes and the borders of lakes and rivers. They are said to 
have very discordant voices. The horned screamer, Palamedea cornuta 
(pl. 95, fig. 2), a common species, has a singular projecting, horn-like 
protuberance from its forehead, and its wings armed with curved, acute 

spurs, which it is said to use defensively with great readiness. 
Sub-fam. 2. Parrine, or Jacanas. Bill long, slender, straight; wings 

long, pointed; tail short; tarsi long, slender; toes very long, slender ; 

shoulders armed with spurs. Size small. 
These singularly footed birds are found in the warmer parts of the world. 

The extraordinary length of their toes and claws enables them to walk over 
the plants that float on the surface of the water while seeking their food, 

which consists. principally of aquatic insects. The chestnut-colored jacana 
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(Parra jacana), and the Indian jacana, P. indica ( pl. 94, fig. 9), are suitable 
examples and common species. 

Fam. 5. Ratumw#. This family contains a large number of birds, which 
are more aquatic in their habits than any of the preceding, and live almost 
exclusively in marshes. The American and European species are known 
by the names of rails, crakes, coots, mud-hens, and gallinules. 

Sub-fam. 1. Ralline, or Rails. Bill various, frequently short, straight, 

sometimes long, curved ; wings short, rounded ; tail short; tarsi and feet 

long, slender. Size mostly small; colors plain. 
The rails and crakes inhabit all parts of the world, taking refuge in 

marshes and the thick vegetation of the margins of rivers, through which 
the peculiarly compressed form of their bodies enables them to pass very 
readily. They also swim and dive with much ease. There are several 
European species, such as the dusky rail, Rallus aquaticus (pl. 95, fig. 8), 
and the corn crake, R. crex (pl. 95, fig. 9). The American species are the 
Carolina rail (Ortygometra carolina), the little black rail (O. jamaicensis), 

the New York rail (O. noveboracensis), the clapper rail (Rallus crepitans), 
and the river mud-hen (R. elegans). 

Sub-fam. 2. Gal&nuline, or Gallinules. Bill short, upper mandible 
advancing on the forehead, compressed ; wings short, rounded ; tail short ; 

tarsi and toes long and slender. Size larger; colors generally gay. 
These are amongst the most richly colored birds in this order. They are 

natives of the warmer and temperate regions, and are represented as being 

less aquatic than many of the preceding tribes. The genus Porphyrio, 
which is classed here, contains numerous species, nearly “all of which have 

their plumage of deep blue color, such as the hyacinth gallinule, Porphyrio 
hyacinthinus ( pl. 94, fig. 11). 

The coots also belong to this group. They are remarkable for their 
curiously lobed feet, which seem to give them an intermediate character 

between the wading and swimming birds. The black coot (Fulica atra) is 
the European species ; the only species found in the United States is the 
American coot (f. americana). 

Orver VIII. Awnseres, or Swimmine Birps. 

This order contains all the birds which have the feet webbed and are 
otherwise prepared to inhabit the water, upon the surface of which the 
majority of species pass the greater part of their lives. They usually have 
the tarsi placed more posteriorly than is the case with those which com- 
pose the other orders, so much so that some species can walk only with 
difficulty. The toes in all the birds of this division are connected by a 
membrane, which thus forms the instrument by which swimming is 

accomplished, in addition to which many species have their bodies and 

plumage admirably constructed for living in their favorite element. 
Fam. 1. Anatipa&. This family comprises the flamingoes, geese, swans, 

and ducks. 
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Sub-fam. 1. Phenicopterine, or Flamingoes. Bill large, compressed, 
suddenly bent downwards in the middle; tarsi very long, slender; toes 

short and webbed. Size large; colors usually scarlet and white. 
These singular birds are natives of the warmer parts of the world: They 

are usually observed on the sea shore or in the salt marshes, in flocks of 
many individuals, one of which, it is said, acts as sentinel while the others 

are feeding or resting. They are very shy birds, and have very handsome 
scarlet and white plumage. The unusual form of the bill enables these 
birds to search for small shell-fish and other animals in the sands or marshes 
by a process resembling hoeing. The scarlet flamingo, Phenicopterus ruber 
(pl. 93, fig. 11), is an American species, common on the banks and at the 

mouths of the great rivers of South America, and which occasionally visits 
Florida. There are four other species. 

Sub-fam. 2. Anserine, or Geese. Bill about as long as the head, sloping 

to the tip, which has a large, broad nail, compressed, and with the marginal 
laminz apparent; wings long; tarsi short; toes short and strongly webbed. 
Size large ; colors plain. , 

There are about forty species of geese, which are natives of all parts of 
the world. On the land they walk with facility, and are very buoyant and 
graceful on the surface of the water. They possess great power and rapidity 
of flight, and in their migrations mostly move in two lines meeting in a 
point anteriorly, which is supposed to be always occupied by an experi- 
enced leader. 

The domestic goose is principally derived from the grey goose (Anser 
ferus), an European species, which appears formerly to have been abundant 
throughout that continent, but is now much more rare. The white-fronted 

goose (A. albifrons) is also probably the ancestor of some of the varieties 
of the domesticated bird. It is an inhabitant of both Europe and America, 
and breeds in the north of both continents. These two species resemble, 

to. a greater or less extent, in appearance and habits the geese of the 
farm-yard ; but many other species have been tamed in different countries, 
and in fact nearly all the geese appear to be capable of domestication. 
The other European species are, the bean goose, A. segetum (pl. 92, fig. 7), 
the pink-footed goose (A. brachyrhynchus), the barnacle goose (A. leucopsis), 

~~so called from the ridiculous idea which formerly prevailed, that it was 
hatched from a shell called the barnacle, the red-breasted goose (A. rufi- 

collis), the Egyptian goose (A. egyptiaca), and some others. 
The most common wild goose of the United States is the Canada goose 

(Anser canadensis), which migrates northwards in the spring and returns in 

autumn, during both of which journeys it attracts great attention on 
account of its peculiarly formed flocks when flying, and its loud cries. 
“The flight of the wild goose,’ says Wilson, “is heavy and laborious, 
generally in a straight line or in two lines approximating to a point (like 
the letter V) ; in both cases the van is led by an old gander, who every now 

and then pipes his well known honk, as if to ask how they come on, and 
the honk of ‘all’s well’ is generally returned by some of the party. Their 
course is in a straight line, with the exception of the undulations of their 
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flight. When bewildered in foggy weather they appear sometimes to be in 
great distress, flying about in an irregular manner and for a considerable 
length of time over the same quarter, making a great clamor. On ‘these 

occasions, should they approach the earth and alight, which they some- 
times do to rest and recollect themselves, the only hospitality they meet 
with is death and destruction from a whole neighborhood already in arms 
for their reception. Wounded geese have in numerous instances been 
completely domesticated, and readily pair with the tame grey goose. The 
offspring is said to be larger than either, but the characteristic marks of the 
wild goose still predominate.” 

Another large American species is the snow goose, A. hyperboreus, 
which is entirely white. It is not so frequently seen as the Canada goose, 
but occasionally is shot on the Atlantic coast and in the rivers. The other 
American geese are the brant (A. bernicla) and some others which are also 

European species. Other geese are inhabitants of Asia and Africa. 
Sub-fam. 3. Cygnine, or Swans. Bill about the length of the head, 

covered at base with a soft cere; wings moderate ; tail short; tarsi mode- 

rate; feet large; neck very long. Size large, color mostly white. 
There are about ten species of swans inhabiting various countries of the 

globe, but principally distributed in the northern latitudes. They live on 
the lakes and rivers generally in small parties, subsisting on various aquatic 
plants. There are several European species, one of which, the mute or 

tame swan, Cygnus olor (pl. 91, fig. 7), is well known as being almost 
domesticated. “This species,’ observes Sir William Jardine, “is chiefly 
known as an ornament on our rivers and artificial waters, and at a very 
early period of our history so much importance was attached to having 
these birds that laws were enacted, and it required a certain qualification 
and sometimes royal consent for persons to keep them on their domain.” 
At the enumeration of these birds in 1843 the number owned by Queen 
Victoria in the various. lakes and waters of the grounds attached to her 
palaces was 232, a fact which shows the high estimation in which it is yet 
held as an ornamental bird. The other European species are the hooper 
swan, C. ferus (pl. 91, fig. 8), Bewick’s swan (C. bewickit), and the 
Polish swan (C. immutabilis). 

There are two American species, the trumpeter swan (C. buccinator) 
and the western swan (C. americanus). The former is frequently met 
with in the waters throughout the whole country, the latter is more western 
and southern in its range. They much resemble in history the European 
swans. In California and Oregon a large species is found which has a 
black neck and back (C. nigricollis). An entirely black swan inhabits 
Australia, C. atrata. 

Sub-fam. 4. Anatine, or Fresh Water Ducks. Bill rather long, broad, 
depressed, lateral margins lamellated ; tarsi short, compressed ; feet large. 

Size smaller than the preceding, colors various. 
This sub-family contains about seventy-five species of ducks, all of 

which habitually live in fresh waters though occasionally seen on the sea- 
shores, and reside in all countries. 
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The origin of the common domestic duck is the mallard, Anas boschas 

(pl. 92, fig. 8), a species which inhabits both Europe and America. It is 
very abundant in some districts of the United States in the winter, and is 
shot and otherwise captured in large numbers. It has been domesticated 
for many centuries, and is now in the western United States frequently 
taken young and reared in the farmyard: The other species of North 

America are the dusky duck (A. obscura), the gadwall (A. strepera), the 
widgeon (A. americana), the pintail duck (A. acuta), the shoveller (A. cly- 
peata), the green-winged teal (A. carolinensis), the blue-winged teal (A. 

discors), and the summer or wood duck (A. sponsa). The latter is the 
most beautiful of the American ducks, and has no superior in its class 
except the mandarin duck of China, A. galericulata (pl. 92, fig.9). The 
summer duck inhabits the whole of North America, and unlike any other 

species makes its nest in a hollow tree, sometimes at considerable eleva- 
tion. Nearly all the American species are found in Europe, though a few 
are peculiar to the latter continent, as the European teal, A. crecca (pl 91, 
jig. 10). 

The musk duck or Muscovy duck, as it is mostly called (A. moschata), 
belongs here. It is a native of South America, and is extensively domes- 
ticated. 

Sub-fam. 5. Fuliguline, or Sea Ducks. Bill rather lengthened, some- 
times short, elevated at base; wings moderate, pointed; tail generally 

short; tarsi short; toes long and fully webbed. Size various, colors often 
gay. | 

About forty species are arranged here, which live almost exclusively in 
salt water, subsisting on shell fish, crustacea, fishes, and marine plants. 

The most celebrated species is the canvas-back duck (Fuligula valis- 
neria), which is esteemed as a great delicacy for the table. It inhabits the 
whole of North America. There are several other North American spe- 
cies, such as the pochard or red-headed duck (Ff. ferina); the scaup or 

black-headed duck (F. marila) ; the ring-necked duck (F. rufitorques) : the 
ruddy duck (fF. rubida) ; the velvet duck (Ozdemia velvetina), which has its 

entire plumage of fine black resembling velvet; the surf duck (O. perspi- 
cellata) ; the scoter, O. americana (pl. 91, fig. 9); the king duck (O. spee- 

tabilis) ; a large species, the eider duck (O. molissima), remarkable for the 
softness of its feathers ; the golden eye (Clangula americana) ; the western 
duck (C. dispar); the buffel-headed duck (C. albeola) ; a very handsome 
and common small species, the harlequin (C. histrionica) ; the long-tailed 
duck or south southerly (Harelda glacialis), and some others. 

Nearly all the species here mentioned are also found in Europe. 
Sub-fam. 6. Mergine, or Mergansers. Bill straight, slender, elevated 

at base and covered towards the tip, lateral margins serrated ; wings mode- 
rate, pointed ; tail short; tarsi short; toes moderate. Size various; colors 
generally rather gay and agreeable. 

About ten species only constitute this group. They are birds of very 
singular appearance, being apparently ducks in all respects except their nar- 

row and lengthened bills. They inhabit the northern portions of both 
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hemispheres, where they remain until the lakes and rivers are entirely 
covered with ice, when they return to more temperate regions. They sub- 
sist almost entirely on fishes and other aquatic animals which they catch 
by diving. The merganser or large sheldrake (Mergus merganser), the 
red-breasted merganser (M. serrator), and the hooded merganser, ©. 
cucullatus (pl. 92, fig. 10), are the species common to the shores of North 
America and Europe. Another, which is occasionally observed, is the 
white merganser (M. albellus). 

Fam. 11. Cotymsip#. A small group containing the divers and grebes, 
birds which live almost entirely in the water, rarely venturing on the land. 
They have the legs inserted more posteriorly than any other swimmers, 
which enables them to move on the water with great velocity. 

Sub-fam. 1. Colymbine, or Divers. Bill long, straight, compressed, 
very acute ; wings long, pointed ; tail short ; tarsi short, compressed ; toes 
long, fully webbed before. Size large. 

Three birds only belong here. They breed within the arctic circle, but 
migrate to more temperate climates during winter, and are usually observed 
on the rivers and lakes swimming in search of aquatic animals which con- 
stitute their food. They swim and dive with great facility and swiftness. 
and are able to remain a long time under water, exposing only the bill or 
part of the head when they return to the surface. The great northern 
diver or loon, Colymbus glacialis (pl. 91, fig. 3), the black-throated diver 
(C. arcticus), and the red-throated diver (C. septentrionalis), are the 
known species. 

Sub-fam. 2. Podicepine, or Grebes. Bill rather long, straight, com- 

pressed, tip acute; wings short; tail very short or rudimental ; tarsi short, 

compressed ; toes long and broadly lobed. Size smaller. 
There are about twenty-five species of grebes, which are scattered over 

the world, and usually observed near the sea-coast. They are excellent 
swimmers and divers, and are said to pursue fishes to a considerable depth 

in the water. The crested grebe, Podiceps cristatus (pl. 91, fig. 1), the 
horned grebe (P. cornutus), the little grebe, P. minor (pl. 91, fig. 2), and 
several other species are found in both Europe and America. A very 
curious bird of this group is the sun bird or sun grebe of South America, 
Heliornis surinamensis (pl. 94, fig. 12). It is chiefly seen on the banks of 
rivers and creeks, and possesses considerable beauty of plumage. 

Fam. 3. Atciwa#. Contains the auks, guillemots, penguins, and some 
other similar birds, the greater part of which inhabit the polar circles. 

Sub-fam. 1. Alcine, or Auks. Bill rather short, much compressed, tip 

of upper mandible hooked and acute; wings long and perfectly formed : 
tail short ; tarsi short, compressed ; toes webbed. Size various. 

These birds are very abundant in northern latitudes, but appear only 
occasionally in more temperate regions. They live chiefly in the water, 
but are capable of flying (which is not the case with some birds of this 

family). The great or king auk (Alca impennis) is the largest species, the* 
razor-billed auk, A. torda (pl. 91, fig. 15), and the puffin, Fratercula arc- 

tica (pl. 91, fig. 14), are other well known species. 
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The little auks of the genus Phaleris are arranged here. They inhabit 
exclusively the northern regions, and partake of the general characters of 
the other birds of this group. 

Sub-fam. 2. Spheniscine, or Penguins. Bill rather long, straight, com- 
pressed; wings very short or rudimental, and covered with scale-like 
feathers; tail short, stiff; tarsi very short; toes moderate. Size generally 
rather large. 

The penguins, of which about twenty species are known, are foils in the 
Southern Ocean, having been observed in the highest southern latitudes yet 
visited by voyagers, though some species inhabit the islands of the extreme 

south of both continents. They are mostly seen in small parties in the open 
sea, or standing upright on the floating fields of ice; but, as the breeding 
season advances, they approach the islands in immense flocks. Their power 
of swimming is extraordinary ; and, assisted by their fin-like wings, they dart 
with great swiftness through the most stormy sea. These birds have been 
observed swimming in the ocean at a distance of three hundred miles from 
land. The crested penguin, Hudytes cristatus (pl. 92, fig. 2), the Patagonian 

penguin, Aptenodytes patagonica (pl. 91, fig. 13), and other species, are fre- 
quently seen in collections. 

Sub-fam. 3. Urine, or Guillemots. Bill rather long, slender, and strong ; 
wings and tail short; tarsi short and compressed; toes moderate. Size 

small. 
A group of birds almost entirely confined to the northern regions, hee 

they occasionally migrate into more temperate latitudes. The little guille- 
mot (Mergulus alle), the black-throated guillemot (Uria antiqua), the foolish 
guillemot (U. troile), the black guillemot (U. grylle), and about ten other 

species are known. 
Fam. 4. Procennartipa. Embraces the albatrosses and petrels, birds of 

great power of flight, inhabiting the sea-shores of the whole world, but most 
abundant in southern latitudes. 

Sub-fam.1. Diomedeine, or Albatrosses. Bill long, robust, curved at the 

tip; wings very long, narrow; tail short, rounded ; tarsi short, robust; feet 

large. Size large. 
These, which are the largest of sea-birds, inhabit both hemispheres, but 

are most abundant in the Southern Ocean. They are sometimes seen at 
great distances from the land, and are capable of long-continued and vigor- 
ous flight. The great white albatross, Diomedia exulans (pl. 91, fig. 12), 
the green-billed albatross (D. chlororhyncha), the sooty albatross (D. fult- 
ginosa), are the principal known species. 

Sub-fam. 2. Procellarine, or Petrels. Bill rather short, slender, com- 

pressed, tip hooked ; wings long, pointed ; tail moderate, sometimes forked ; 

tarsi generally long, slender ; feet moderate, fully webbed. Size small. 

A group of about sixty birds, mostly of small size, known to seamen by 
the names of sea-pigeons, petrels, Mother Carey’s chickens, &c., inhabiting 

‘the seas of the whole world. During heavy gales, some of the species are 

most active, and appear to walk, with their wings expanded, on the tops of 

the waves. They feed on small marine animals and sea-weeds, and will 
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follow ships for immense distances, for the purpose of picking up such arti- 
cles suitable for their food as may be thrown overboard. The cape pigeon, 
Procellaria capensis (pl. 91, fig. 11), and the stormy petrel (Thalassidroma 
pelagica), are common species. 

Fam. 5. Larmwa. This extensive family embraces all the common and 
generally handsome sea-birds known by the names of gulls and terns. They 
are natives of the sea-shores of all countries. 

Sub-fam. 1. Larine, or Gulls. Bill rather long, straight, curved at the 

tip, which is acute ; wings long, pointed; tail moderate ; tarsi short, strong ; 
feet moderate, fully webbed. Size various; colors mostly white, and light 

cinereous. 
Nearly fifty species of these birds are scattered over the marine portions 

of the world, sometimes, during winter, being found in the marshes or on 
the borders of rivers, but returning to the sea coast during summer. They 
are generally gracefully formed birds, with pure white or cinereous plumage. 
The black-headed gull (Larus atricilla), the kittiwake (L. rissa), the ivory 

gull, L. eburneus (pl. 91, fig. 5), a beautiful pure white species, the burgo- 
master (L. glaucus), the black-backed gull or saddle-back (L. marinus), and 
the herring gull, L. argentatus (pl. 92, fig. 11), are the principal species of 
the American sea-coasts, and are also found on those of Europe. 

Sub-fam. 2. Sternine, or Terns. Bill rather long, slender, straight, sharp ; 

wings very long, pointed; tail long, generally forked ; tarsi and feet short ; 

Size various ; color mostly white. 
These handsome birds, known on the Atlantic coasts of the United States 

by the name of sea-swallows, frequent all the sea-coasts of the world. They 
are continually on the wing, and their flight is frequently elevated, but at 
other times near the surface, and of long continuance. When seeking their 

food, which consists of small marine animals, they generally perform large 
circles, and, upon discerning a suitable object, suddenly dart upon it. At 

other times they sweep over the surface of the water in the manner of 
swallows, seizing with their bills any floating objects. The great sea swal- 
low, Sterna hirundo (pl. 92, fig. 12), the little tern (S. minuta), and, the sooty 
tern, S. nigra (pl. 91, fig. 4), are common species. 

There are nearly one hundred species of terns. 

Fam. 6. Perecanip®. Contains the pelicans, cormorants, tropic birds, 
and some others. They are generally large and powerful birds, and inhabit 
principally the southern hemisphere. 

Sub-fam. 1. Phetonine, or Tropic Birds. Bill rather long, broad at base ; 

wings long, pointed; tail moderate, two middle feathers lengthened ; tarsi 
and feet short. Size rather small; color white. 

Four or five species of these birds inhabit the southern seas, and are 

usually observed at a considerable distance from land, skimming over the 

surface of the water, seizing such fishes and other marine animals as 

approach the surface. They are the especial enemies of the flying fish, 
and are said to rear their young in hollow trees or in the fissures of rocks. 
The white tropic bird, Pheton ethereus (pl. 92, fig. 4), is a good example 
of these birds. | 
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Sub-fam. 2. Plotine, or Darters. Bill long, slender, acute ; wings long; 

tail rather long; tarsi short, very strong; feet large, fully webbed ; neck 
long and slender. Size rather large; color black. 

The darters, of which only four species are known, inhabit the southern 
regions of both continents. In the southern states of the North American 
confederacy, a species is frequent, and is known by the name of “snake 
bird,” on account of its long, slender neck, and its habit of swimming with 

its body submerged, the neck and head only being visible, and presenting 
much the appearance of a serpent. It is a constant resident in Florida, 
and is the Plotus anhinga (pl. 92, fig. 5). The other species inhabit Africa — 
and Australia. 

Sub-fam. 3. Pelecanine, Pelicans and Gannets. Bill long, rather 

slender, tip hooked ; lower mandible and throat furnished with a pouch, 

capable of more or less distension; wings long, pointed ; tail moderate ; 
tarsi short; toes moderate, rather long, all four of which are united by the 

web. Size generally large; color mostly white in adults. 
The pelicans, which are at once recognised by their large pouches 

attached to the under mandible, are scattered throughout the world, living 
indifferently on rivers, lakes, or the sea coast. The principal] American 

species is the large white pelican (Pelecanus americanus), of which we beg 
the liberty of extr acting the following account from Audubon. 

“ As this species is often seen alae the sea shores, as well as on fresh 

water, I will give you a description of its manners there. While on the 
island of Barataria, in April, 1837, | one afternoon observed a number of 

white pelicans swimming against the wind and current, with their wings 
partially extended, and the neck stretched out, the upper mandible alone 
appearing above the surface, while the lower must have been used as a 
scoop net, as I saw it raised from time to time, and brought to meet the 

upper, when the whole bill immediately fell into a perpendicular position, 
the water was allowed to run out, and being again raised upwards, the fish 

was swallowed. After thus swimming for about a hundred yards in an 

extended line, and parallel to each other, they would rise on wing, wheel 
about, and re-alight at the place where their fishing had commenced, when 
they would repeat the same actions. I continued watching them more 
than an hour, concealed among a large quantity of drifted logs, until their 
fishing was finished, when they all flew off to the lee of another island, no 

doubt to spend the night there, for these birds are altogether diurnal. 
When gorged, they retire to the shores, to small islands in bays or rivers, 
or sit on logs floating in shallow waters at a good distance from the beach, 
in all which situations they are prone to lie down or stand closely 
together.” 

This bird is a constant resident in the southern parts of the United 
States, as is also the brown pelican (P. fuscus), a smaller species, but very 

similar in general history. 
The great pelican (P. onocrotalus), and the hairy pelican, P. crispus 

(pl. 91, fig. 6), which are the largest of all species, inhabit the seas of 
Europe and Asia. Six or eight other species are known. 
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The frigate pelican, or man-of-war bird, Tuchypetes aquilus (pl. 92, fig. 
3), is common to both the old and new worlds. 

The gannets are also arranged here. These are not so large as the 
pelicans, though similar in many respects, and are found in immense num- 
bers on desert and rocky islands in various parts of the world. The booby, 
Sula bassana (pl. 92, fig. 6), and the brown gannet (S. fusca), are good 
examples of these birds, of which there are about a dozen species. 

Sub-fam. 4. Carbonine, or Cormorants. Bill straight, slender, hooked at 

the tip; wings moderate, pointed; tail moderate, rounded; tarsi short, 

compressed ; toes long, all four united by the web of the feet. Size rather 

large; color mostly black. 
The cormorants have been proverbial for their voracity from time imme- 

morial, and may be termed the vultures of the sea. They are found in 
small parties on all sea coasts, and are very successful fishers, being capable 

of diving and swimming under the water with great velocity. In this 
manner they capture their prey, which consists principally of fishes, and 
which, it is said, are caught carefully by the head, so that the scales and 

fins may not impede their being swallowed. 
There are about thirty species of cormorants, of which the common 

cormorant, Carbo cormoranus (pl. 92, fig. 1), the crested cormorant (C. 
dilophus), the violet cormorant (C. violaceus), are the most common. 

American species ; the first of which is also common on the sea shores of 

Europe. 
With this sub-family we complete the Class of Birds. 
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VERTEBRATA. 

Crass IV. Mammaria (Mammats). 

The class of Mammalia, it is well known, stands at the head of the verte- 

brated animals ; the decided superiority of its organization, the multiplicity 
of its aptitudes, sensations, and motions, which other classes:do not possess, 

entitle us to consider it a step in the ascending scale of beings, and indeed 
the last of the animal creation. att 

The mammals are vertebrates whose body is covered with hairs, or 
modified hairs, by opposition to the feathers of birds and scales of reptiles 
and fishes ; possessing, like birds, warm and red blood; a heart with two 

ventricles and two auricles, and breathing by lungs. Mammals, instead of 

laying eggs like other vertebrates, bring forth living young, which are 
nourished by mamme situated on the inferior surface of the female, some- 
times on the breast and sometimes on the abdomen. 

The skin of the mammals is more or less thick, sometimes transformed 

into a cuirass, as in the tatous, or else the upper part of the body is covered 
by imbricated scales, as in the pangolins. Generally its exterior surface is 

covered with hairs, which sometimes appear under the form of spines, bristles, 
or wool. The ordinary hairs are smooth, in most cases directed backwards. 

When the hairs on the nape and neck are very long, they form a mane; on 
the lips and cheeks, or on the chin, they constitute a beard ; above, on the 

top of the head, a tuft, or wig; and on the extremity of the tail, a tuft 
again. 

Sometimes, as in the horse, the tail is furnished with long depending 

hairs hanging down from its very base; at other times, long hairs hang 
down from each side of the tail. In several mammals, as, for example, 

squirrels, the long hairs on the head are directed towards both sides, right 

and left. Some, again, as the lynx and squirrel, have a long bush of hairs 
at the end of each ear. There are also mammals whose whole body is 
covered with long hairs. The hairs are called wool when they are fine, 
soft, and curled or crisped. In some, as the sheep, the body is only covered 
with wool, but in many mammals the wool is found between the smooth 
hairs, and covered by the latter, which extend beyond it. This is the 
under-wool analogous to the down in birds. Bristles are the stiff, stout 
hairs; in the hog, for instance, the whole body is covered with them; in 

other animals they are limited to the angle of the mouth, or behind it, where 

they are very long, and are then called moustaches or whiskers. When 
the hairs are very thick, acute at the extremities, and horny, they are called 
spines, as in the urchin or hedgehog, and porcupine. In some mammals 
we find the posterior part of the body, or a part of the breast, the knees and 
the sole of the feet, deprived of hair. Usually in such cases the skin is 
harder in those parts than where it is covered with hairs. These bald 
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places are called callosities. The end of the snout and the under surface 
of the toes want the hair in most of the mammals. The Cetacea have no 
hairs at all, and the Sirenid@ only at the margin of the snout and eyelids. 

Often the color changes according to the age, the climate, the locality, 

and the season of the year. In domesticated animals the color of the hair 
undergoes quite as many variations, and becomes also often longer or 
shorter, or it crisps like wool, although the hair may have been straight in 
the original stock of their race. Many mammals are provided with append- 
ages on their forehead, which may be presented under three types: horns, 
as in sheep and oxen; antlers, as in deer ; and agglutinated hairs, as in the 
giraffe and rhinoceros. Horns proper are so placed as to cover a horn 

core, a projection of the frontal bone. They increase in size every year, 
without being ever shed, and usually occur in both sexes. They are found 
in oxen, sheep, goats, antelopes, charhois, &c. 

The horns of deer are more properly termed antlers, in French called 
bois, or wood. ‘These are entirely solid, and are shed every year, to give 
place to a larger pair. The female rarely possesses them ; an exception 
is, however, found in the reindeer. The annual shedding and growth of 
the horns is very curious and interesting. We take the example of the 
deer, according to Bell’s History of British Quadrupeds. “Let it be stated 
first that the horn is placed upon a protuberance on each side of the frontal 
bone: the part which rests upon the bone, forming the base of the horn, is 
surrounded by a rough protuberant ring called the burr. Now the principal 
stem of the horn has the name of the beam; the irregular divisions near its 
extremity are termed branches, and are distinguished from the true antlers, 

which are the essential branches belonging to the species, and stand gene- 
rally forwards, of which the first is called the brow-antler, the next the bez- 

antler, and the third the royal; the crown is termed the surroyal. By the 

number of these antlers, and other marks in the development of the horns, 
the age of the animal may be nearly ascertained. The growth of the horns 
is an astonishing instance of the rapidity of the production of bone under 
particular circumstances, and is certainly unparalleled in its extent in so 

short a period of time. A full grown stag’s horn probably weighs twenty- 
four pounds, and the whole of this immense mass of true bone is produced 

in about ten weeks. During its growth, the branches of the external caro- 

tid arteries, which perform the office of secreting this new bone, are con- 

siderably enlarged, for the purpose of conveying so large a supply of blood 
as is necessary for this rapid formation. These vessels extend over the 
whole surface of the horn as it grows. and the horn itself is at first soft and 
extremely vascular, so that a slight injury, and even merely pricking it, 
produces a flood of blood from the wound. It is also protected at this time 
with a soft hairy or downy coat, which is termed the velvet; and hence 

the horns are said to be in the velvet during their growth. When com- 
pleted, the substance of the horns becomes dense, the arteries become obli- 

terated, and the velvet dries and falls off in shreds, a process which is 

hastened by the animal rubbing his horns against the branches of a tree. 
The horns remain solid and hard, constituting the most effectual weapons 
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of defence ; and they are often used during the pairing season in violent 
and sometimes fatal combats between the males. After this season is over, 

absorption takes place at the point where the horn joins the boss or frontal 
process, and at length falls off, to be renewed again in due time. Such 

is this remarkable process in deer generally ; the period at which it takes 
place varies according to the species.” 

Several mammals have on their faces membranous appendages, or else 
prominent folds of the skin, as, for example, on the nose of some bats. The 

lips in mammals are generally fleshy, the upper one sometimes fissured, and 
in a few cases even entirely wanting. The tongue, fleshy and movable, is 
vonnected with a bone called the hyoid, which is composed of several pieces, 
and suspended to the cranium by ligaments. The upper surface of the tongue 
possesses small warts or papilla, which are generally blunt and soft, but in 
some genera are acute and more or less hardened. The nerves of taste extend 
to these papillae, whence the name of nervous papille given to thelatter. In 
some mammals the tongue is vermiform, long, and protractile ; in the leaf- 
nosed bat(Vampyrus phyllostoma) it is tubular, folded together, and also pro- 
vided at its extremity with projecting papille. The giraffe can protrude the 
tongue considerably, and by this means take hold of surrounding objects. 

In some mammals the nose grows into a proboscis; in others, on the 

contrary, it is very little or not at all apparent. Many kinds which live in 
water can shut the nostrils, or openings of the nose, when diving. The 
nostrils in the whale are on the top of the head, and in some of them they 
open exteriorly by a single opening. The sense of smell is more or less 
developed in mammals. 

The eyes, invariably lodged in an orbit, are protectea by two or three 
lids. They are of different sizes; in some very small, even hidden under 

the epidermis, as, for instance, the blind mouse (Spalax typhlus). The 
pupil is generally circular; but in some animals, as in Cats, foxes, &c., it is 

elongated vertically, while in others the elongation is horizontal. The eyes 
are furnished with eye-lashes. Many ruminants have a lachrymal opening 
at the inner angle of the eye; at least, there exists a cavity which secretes 
a fatty and black (often hardened) substance. 

The size of the ear-opening, as well as that of the concha itself, is very 
variable; the latter sometimes is entirely wanting; where it exists, it is 
either erect, or hangs partially or completely down; the animal can also 

direct it more or less towards the place whence a sound comes. Most of 
the bats have before the ear an erect membrane, which is called ear-cover 

(untitragus), serving 1n a measure to this purpose. The seals have a similar 
adaptation, although less conspicuous. The ears of many other mammals 
can also be shut. The bats appear to possess a very delicate sensibility in 

the membrane of the ear, which is furnished with an abundance of nerves, 

as well as in the membrane of the wings. 
In most of the mammals the snout and toes perform the functions of pre- 

hensory organs; in the proboscidians, it is the proboscis. The snout, in 
some cases, is provided with peculiar papille-like projections: this is seen 

in the mole; the finger-like, elongated appendages of the proboscis of the 
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elephant; and of the upper, prehensile lip of the rhinoceros. The upper jaw 
is always immovable, and united to the skull, whilst the lower moves 

vertically against it, the latter always possessing two simple articulations 
placed at right angles in the higher groups. 

The teeth, which are wanting in some few, vary very much in their 
number and their shape, and when they exist they are confined to the jaws 
upon which they rest, implanted into alveole. They are of four kinds, 
incisors, canines, molars, and premolars, which sometimes exist together, 

whilst sometimes only two kinds, or even only one is met with. Their 
relative position is invariable and well known, and their form very charac- 

teristic. The incisors are generally chisel shaped, sharp, and _ straight, 

seldom curved, and always prominent among the others, occurring in vari- 
able number, and inserted above in the premaxillary, and below on the 

symphyses of the lower jaw; in some genera, completely wanting. 
The canines, still oftener absent, are acute, with a conical crown and a 

single root, more or less curved, one in each half of the jaw, behind the 

incisors ; they are often much larger than the other teeth; sometimes, how- 

ever, shorter, as for example in the shrews. The molars and premolars 
vary greatly, according to the nature of the food. In the Carnivora proper 

they have a compressed and cutting crown; they are compressed, again, 

but tuberculous, in the beasts of prey feeding also upon vegetable matter ; 

finally, they are sometimes flat, but usually furnished with enamelled ridges 

in all those mammals which feed chiefly upon plants or vegetable sub- 
stances. They are generally provided with several roots. In the whales, 

the teeth in the upper jaw are replaced by the whalebones, which are 
elongated, falcate, elastic, and flexible plates, their points directed down- 

wards, provided at their inner extremities with innumerable elongated and 

loose threads of the same substance as the whalebone itself. Ornithorhynchus 

instead of teeth has a pair of horny tubercles, and Echidna is provided on 
the palate with several rows of spines directed backwards. 

Every bone composing the skull is united to its neighbor by intimate 
suture, and sooner or later is soldered to it, so as to form a continuous 

cavity for the brain. The skull articulates to the vertebral column, by 

means of two condyles, with the atlas or first vertebra of the neck. The 

articulation takes place below the great posterior opening through which 

the brain passes into the spinal canal. The lateral motion of the head 
does not take place upon the first vertebra, being performed by the first ver- 

tebra upon the second. The neck, whatever be its length, consists of seven 

vertebrae. In the supposed exception, the sloth, which appears to have nine, 
we find, on careful examination, that the two last are really the two anterior 

dorsal vertebree, as shown by the presence of floating ribs. They are distin- 
guished by the small development of the lateral apophysis. The vertebre 
of the back, to which ribs are always attached, vary greatly in number, but 

are always more numerous than the abdominal ones ; their body is stouter 
than that of the neck vertebra, and they diminish in size backwards. The 

abdominal vertebre, on the contrary, increase in size backwards; they are 

easily distinguished from the vertebrae of the back by the absence of articu- 
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lating surfaces, there being no ribs connecting with them. The vertebre 
which follow the abdominal ones are soldered together, and constitute the 
quadrangular ossa sacra, or sacrum, concave below and convex above. 

Their number is generally very restricted, and varies within narrow limits. 
The vertebral column terminates by the vertebre of the tail, which in their 
form and number differ greatly from the others. The first ones still possess 
the canal for the spinal marrow, but it vanishes gradually; and the last of 
the series consists of a cylindrical or prismatical body, more or less elongated, 
with rudimentary apophyses, or completely deprived of them. 

The ribs correspond in number to the dorsal vertebra ; they are elongated 
and curved cylindrical, prismatical, or compressed bones, without lateral 
processes, and never immediately connected with the breast bone below. 
The breast bone itself is composed of numerous cylindrical or compressed 
pieces, situated behind each other, with which the true ribs are united by 
means of cartilages. The others, or false ribs, are situated behind the 
breast bone; are always shorter, and are connected together by cartilagi- 
nous pieces. 

Most of the mammals are provided with four legs; the hind pair consist- 

ing of a thigh, a shank, a tarsus, and a foot; the fore pair, of an arm, a fore 

arm, a wrist,and a hand. The fore legs are generally shorter than the hind 
ones, and usually bent a little inwards; but, again, in some they are so 

short, and the hind so long, that when the animal attempts to walk on four 

legs, the anterior part of the body is much lower than the posterior part, 
even though the hind legs be considerably bent. Hence, it results that 

these animals, as kangaroos, &c., prefer jumping or running on the hind 
legs alone. The opposite development of the legs, or the presence of 
fore legs longer than the hinder, is observed in the Asiatic orang outang, in 
the long-armed monkey, the sloth, &c. In the bat, also, the fore legs, or 

rather the fingers, are very long, and between them and the hind legs the 
skin of the body is extended, so that by this means these animals can 
keep on the wing. In others the skin is less expanded, and serves only as a 
parachute, and not for the real act of flying. Mammals walk either on the 
toes alone, or else, as in the bear, on the entire sole of the foot. In the first 

case, the foot is generally long, and forms, with the lower end of the leg, 
the backward directed knee. 

The feet are usually directed forwards; only in the walrus and seal, and 
slightly in the bat, the hind feet are directed backwards. Some are pro- 
vided with short and broad fore feet, fitted for digging or scratching in the 
sand. 

The normal number of toes is five, viz. the thumb, the innermost toe; 

next to this, the indicator-finger; then the middle finger ; next to the latter, 

the ring-finger ; and finally the outermost, the little finger. But in several 

venera there is one finger wanting to the hind feet; or two are wanting; or 

we find four toes to the fore feet, and five behind; or four everywhere ; or 

four to the fore, and three to the hind feet; or two before, and four behind; 
or two before, and three behind. These toes, however, are not always 

developed ; as, for instance, in the case of a single hoof, or of two hoofs, 
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Jn others, again, they assume diverse degrees of development, more or less 
elongated, as, for instance, in those which are used for clasping or seizing. 
They are longer and thinner when destined only to walk or to dig. In 
some mammals, the thumb is opposed to the other fingers or toes, so that it 

works with the latter as a pincer. Jn this case, the feet are called hands. 
The use of the thumb is sometimes also very much reduced. 

Generally, the extremities of the toes terminate by horny bodies, which 
are called hoofs, when they surround all the toes at once; nails, when they 

present themselves as mere plates on the upper surface and extremity of the 
toes ; and finally claws, when they are compressed, pointed, curved, seldom 

straight, and inserted above at the extremity of the toes. When the claws 
approach nearer to the nature of the hoof, they are then called hoof-nails. 
Sloths and ant-eaters, when at rest, can bend backwards their long claws 

under the sole of the foot, whilst most of the cats and carnivora retract 

them into a fold of the skin. The two- -hoofed mammals, and the hogs and 
the allied genera, besides the developed toes which are surrounded by the 
hoof, have usually two small rudimentary ones, provided with hoofs, which 

are called posterior hoofs, placed above and posterior to the true hoofs. 

The males of Ornithorhynchus and of Echidna possess, on the heels of the 
hind feet, a horny spur. The horny envelope sometimes is wanting to 
many toes, and this is especially the case for the thumb of a few genera. 
Sometimes, also, the toes are partly or entirely soldered together, or they 

are united into a membrane fitted for swimming. This membrane some- 
times extends beyond the tips of the toes, and sometimes reaches only half 
their length (semi-palmated feet). The fore feet of Cetacea are in a very 
rudimentary state, and the hind feet are completely wanting. 

For their protection and their defence, the mammals are provided with 
teeth, claws, or hoofs, and with antlers or horns. The elephant defends 
itself not only by means of the tusks, but also with its proboscis ; the skunk 
discharges at its enemy a fetid fluid, secreted by special anal glands: 
others attempt to escape by flight, or by feigned death; still others have 
spines, scales, or bony cuirasses, as means of defence. The quadrumana, 
or monkeys, make use of surrounding objects, as stones and sticks, to keep 
off their enemies. 

The male lives either with one female alone or with several. The female 
brings forth young either once only or several times a year; and in the 
colder regions, this takes place during the warmest season. The female of 
most genera prepares for its young a don bed; those only whose young can 

see a walk, or swim, immediately after birth, as is the case with the hoofed 
mammals, the seals and cetacea, &c., do not provide such a litter, nor do 

those which carry about their young. The young of other mammals are 
very weak when just born, and are often unable to see before nine or four- 
teen days. ‘he number of young at a birth varies; usually less as the 
animal is greater. The hog, however, constitutes an exception. Dogs, 
foxes, and cats bring forth three to six at a birth. The young are first 
suckled by the mother, and as long as she feeds them she displays towards 

them the warmest affection, exposing herself to every danger in protecting 
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them. In the case of mammals living in pairs, as in Carnivora, the male 

usually takes his part in this safeguard. 
All mammals have a voice, which is very diversified, although not so 

much so as in birds. 
Among all classes of animals, that of mammals is undoubtedly the one 

which is the most profitable to man, especially the domesticated kinds. 
Their flesh serves as food, as also the milk. The skin, fur, hair, and wool 

have a thousand applications. Several animal substances are used as 
medicines, and others as perfumery, still others as fuel (as for instance, the 
excrements of the camel); teeth, bones, hairs, horns, antlers, entrails, skin, 

muscle, tendons, as also blood and fat, are worked up and made use of in 

various ways. Finally, many serve us as guides in hunting, as beasts of 
burden, or as vigilant guards of life and property. 

The class of mammalia exhibits the greatest variety of habits among its 
members. Created to inhabit chiefly dry land, it is met with in every 
situation and locality, from the edge of the water to the top of the moun- 
tains, from the surface of the ground and under it to the top of the trees, in 

forests, open land, dry and wet, everywhere, exposed to the bright sun of 
the equator and to the frozen regions of the poles. Some frequent watery 
places, the banks of rivers, lakes, the beaches and sea shores Still others, 

entirely pelagic, are never seen near the land, except when thrown ashore 
by storms or other accidental causes. Again, in relation with all these 
circumstances of habitation, there are habits and instincts by which each 

species secures its food, escapes the dangers of its enemies or attacks a 
defenceless prey, and provides for the perpetuity of its race. 

CLASSIFICATION. 

Of the numerous systems of classification of mammals hitherto proposed, 
no one appears satisfactory to us. From the time that whales and dolphins 
(Cetacea) were acknowledged to be mammals, they have been considered 
as the lowest of all, on account of their inhabiting the water, and the 

analogy of their form with that of fishes. In all systems of classification 
they are placed lowest. This position is assigned them in the Systema 
Nature of the great Linneus. In Cuvier’s Animal Kingdom, the Cetacea, 

as usual, are placed at the bottom of the class, the Ruminantia come next, 
then Pachydermata, then Hdentata, then Rodentia, then Marsupialia, then 
Carnivora, Insectivora, Cheiroptera, and, finally, Quadrumana. Others 

make Pachydermata follow the Cetacea and precede Ruminantia, which 
appears to us much more correct. But the place assigned to Edentata and 
Marsupialia, we believe, is arbitrary, for, as they stand, they rather obscure 
than enlighten the affinities of the neighboring orders. 

During the last ten years, a modification has been introduced into our 
systems, which consists of dividing the class into two sub-classes, namely, 
the Monodelphes, including the generality of mammals whose young, when 
just born, require no other care from their parent except to suckle them ; 
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and the Didelphes, much less numerous, whose young come into the world 
at an epoch when they are not yet fully developed, and for that reason 
require more special and extraordinary care from the female, who is fur- 
nished with an abdominal pouch, where the young are sheltered, and at 

first permanently attached to the teat. The Didelphes have besides, two 
additional bones to their skeleton, called the marsupial bones. 

This was a decided improvement, but the Edentata still remain isolated 

or scattered, without permanent place. 

This fundamental division into two parallel groups corresponds exactly 
to another, based upon the presence or absence of a placenta, that part of 
the foetal envelopes which unites the young more intimately with the mother, 
and by means of which they are supplied with blood. The Monodelphes 
are called Placentalia, whilst the Didelphes are Aplacentalia, or deprived of 
this organic connexion. Such a division may appear natural at first sight, 
as it seems to express some embryonic law. But embryology has not yet 
done all that we may expect from it with regard to our classification. It 
will furnish us one day with data by which the natural affinities and 
mutual relationships of the fundamental, and also minor groups, shall be 
unfolded. The embryology of mammals is still in its infancy, especially in 
that part of the genesis which relates to the earliest phenomena which take 
place immediately after the fecundation of the eggs. : 

The disposition of the minor groups in the systems just alluded to varies 

among the various authors, showing how far this class is from being 
understood. Thus the following arrangement was published in France in 
1845. 

Sus-Cuass I. Priacenrania. 

Orper I. Primates: Families, Simiade, Lemuride, Tarside, Chiro- 

myide. 

Orper I]. Tarpigrava: Fam., Bradipodide. 
Orver III. Cuerrorrera: Fam., Galeopithecide, Pteropodide, Ves- 

pertilionide, Noctilionide, Vampyridze, Desmodide. 
Orper IV. Carnivora: A. Carnivora proper ; Fam., Cercoleptide, 

Viverride. B. Amphibia; Fam., Phocide, Triche- 

chide. C. Insectivora; Fam., Eupleride, Tupaiade, 
Gymnuride, Macroscelide, Soricide, Talpide, Erina- 

*  ceide. 

Orver V. Ropentia: Fam., Sciuride, Muride, Pseudostomide, 

Spalacide, Hystricide, Leporide, Cavide. 
Orper VI. Pacuyprermara: Fam., Hyracide, Elephantide, Tapiride, 

Rhinocerotidz, Hippopotamide, Suide, Equide. 
Orpver VII. Ruminanrra: Fam., Camelide, Antilopide. 

Orper VIII. Evenrara: Fam., Dasypodide, Myrmecophagide, 
Manide. 

Orver 1X. Sirenipta: Fam., Manatide, Halicoride, Rytinide. 
“Orpsr X. Cerracea: Fam., Delphinide, Physeteride, Balenide. 

603 



400 ZOOLOGY. 

Sus-Crass I]. Apiacenrania. 
Orver [. Marsupratia carnarta: fam., Dasyuride, Didelphide, 

Peramelide, Myrmecobide, Tarsipedide. 
Orver I]. Marsuprauia rruervora: Fam., Phalangide, Phascolare- 

tidee, Macropodide, Phascolomyde. 
Orver III. Monorremara: Fam., Ornithorhynchide, Echidnide. 

In 1846, Ch. L. Bonaparte gave to the scientific world the following 
system. 

Sus-Criass I. PuacentTautia. 

Series. Section. Order. Family. 

( Hominide, Simide, Ce- 

1. Primates. bidze, Lemuride, Gale- 

opithecidee, Chiromide. f 
Ba fo Unguiculata.4 Cercoleptide, Canide, 

Ck ase | Viverride, Felide, 

L 

’) Mustelide, Procyonide, 
t Urside. 

eh cspeal Phocide, Trichechide, 
3. Pinnipedia. Hydrarchide. | 

Delphinide, Physeteri- 
dz, Balenide. 

Manatide, Dinotheri- 

de. 

( Hlephantide, Rhinoce- 
| rotide, Hyracide, Sui- 
| de, Hippopotamide, 

IE: pees \ Anoplotheride, Equide. 
Camelide, Cervide, 

ly. Pecora. } Camelopardalide, Bo- 
vide. 

( Manide, Myrmecopha- 

& (Bru ‘ gide, Orycteropodide, 
Dasypodide, Mega- 
theride, Bradipodide. 

( Pteropodide, Vesper- 
tilionide, Vampyride. 

( Talpide, Soricide, 

Krinaceide. 

( Sciuride, Muride, Cas- 

toride, Bathyergide, 
Hystricide, Echimy- 
ide, Dasyproctidz, Oc- 

todontide, Lagostomy- 

| idee, Cavide, Leporide. 

ol iN 

J. Educabilia. II. Pinnata. 1 4. Cete. 

(5. Sirenidia. 

6. Belluz. 

9.Cheiroptera. 

II. “na 10. Bestie. 

| 11. Glires. < 

L 
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Sus-Cuass II. Ovovivirara. 

Order 12. Marsupialia: Families ; Thylacinide, Dasyuride, Didelphide, 
Peramelide, Phalangistide, Halmaturide, Phascolomyide. 

Order 18. Monotremata: Fam., Echidnidz, Ornithorhynchide. 

The above systematic arrangement does not appear satisfactory to us, 
and we therefore substitute the one which follows, although well aware 

that it is far from being perfect. It will no doubt undergo some changes 
in the relative position of the minor groups; but so far as our great groups 
follow each other, we are confident that they express more exactly the 
development of the mammalian structure. 

Crass MamMMALIA. 

I. QuapRUMANA. 

Simiade, Cebide, Lemuride, Galeopithecide, Chiromyide. 

II. Carnivora. 

a. Unguiculata. 

1. Digitigrada. 
Felide, Hyznide, Canide, Viverride, Mustelide. 

2. Plantigrada. 
Cercoleptide, Procyonide, Urside. 

b. Pinnipedia. 
Phocide. 

II]. Cuerrorrera. 

a. Frugivora. 

Pteropodide. ; : 
b. Carnivora. 

Vespertilionide, Vampyride. 
IV. Insectivora. 

Erinaceide, Soricide, Talpide. 

V. Hersivora. 

a. Rodentia. 

Sciuride, Castoride, Muride (including Myoxina, Dipodina, 
Ctenodactylina, Murina, Spalacina, Arvicolina, Bathyergina, 

Saccomyina), Hystricide (including Hystricina, Dasyproctina, 
Echimyina, Octodontina, Chinchillina, Caviina), and Lepo- 

ride. 

b. Ruminantia. 

Bovide, Antilopide, Cervide, Moschide, Camelopardalide, 
Camelide. 

c. Pachydermata. 
Equide, Suide, Hyracide, Elephantide, Paleotheride, Rhino- 

cerotidze, Hippopotamide, Anoplotheride. 
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d. Trichechide. 

e. Sirenidia. 

Rytinide, Halichoride, Manatide, Dinotheride. 
VI. Ceraczga. 

Heterodontide, Delphinide, Physeteride, Balenidae. 

VII. Marsupratia. 

a. Carnivora. 

Thylacinide, Didelphide, Dasyuride. 

b. Insectivora. 

Peramelide. 

c. Herbivora. 

Phalangistide, Phascolomyide,Macropodide (Halmaturide). 

VIII Epvenvara. 

a. Tardigrada. 
Bradipodide, Megatheride. 

b. Edentata proper. 
Manide, Myrmecophagide, Orycteropodide, Dasypodide. 

c. Monotremata. 

Kchidnide, Ornithorhynchide. 

A glance at the actual and terrestrial mammalian fauna of North 

America shows a scarcity of the types which we have placed at the bottom 
of the class: the two great groups of Epenrata and Marsvupiatia have 
each but one species, both confined to the warmer part of the continent. 
The Pachydermata are represented by a single species also, not taking into 
consideration the introduced species, the horse, the ass, and hog. The 

Ruminantia are distributed into eight genera, seven of which comprise but 
one species, the introduced not included. The Rodentia are the most 
numerous: they form twenty-one or twenty-two genera, and count from 

eighty to ninety species ; the rodents, it must be observed, are among the 
smallest mammals, and therefore strike the attention less than either the 

ruminants or pachyderms. Insecrivora, twenty to twenty-five in number, 
are arranged into six genera. The Carwivora, the number of which is a 
little above thirty, are distributed into fourteen genera, several of which 
have only one species. The viverrine carnivora: are almost completely 
absent. If future investigations shall increase the number of North Ame- 
rican mammals, it cannot be but in favor of the rodents mostly: that 
group, therefore, may be considered as the most numerous in North Ame- 
rica; next the carnivora proper; next the insectivora, then ruminants. 

The reasons for such proportions must be sought for in the physical condi- 
tion of the continent: the small number of grass feeders is a very remark- 
able fact, and doubtless in direct relation with the proportion of carnivora. 

Thus America, although the continent of vegetation, has not received a 
proportional number of herbivora, showing that the equilibrium between the 

different orders of animals is more important than that of the vegetable and 

animal kingdom. 
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In our narrative of the history of each group we shall start from below 
and ascend the series which we have just presented, commencing accord- 
ingly with Edentata. In a natural method the extinct groups should 
always precede the living ones ; but as they are generally less known, they 
will be found sometimes to follow the latter, and more specially so when 

doubts are entertained with regard to the family and genera to which they 
may belong. 

Orper I. Epenrara. 

The order of Epenrara is composed of comparatively few animals, differ- 
ing widely from each other, but agreeing in the common characters of 
absence of front teeth or incisors, and the presence of feet that are ungul- 

culated, that is to say, terminated by large claws or nails. The Edentata 
existed in larger proportion during the tertiary epoch than in our days, and 
from considerations derived from paleeontological evidences to be discussed 
hereafter, we suppose that they have lived during the deposition of the 
secondary beds, although no remains have yet been found in those deposits. 
It is also a fact of great importance that during the tertiary period the 
animals of this order attained to a bulk far surpassing that of any living 
representatives. 

The Edentata may be divided into three groups, according to certain 

modifications in their organization, the Monotremata, the Edentata proper, 
and the Tardigrada. 

Group 1. Monotremata. 

The group of Monotremata has received its name from the peculiarity 
of having only one external opening for the seminal fluid, urine, and excre- 
ment, as in birds. They possess the marsupial bones, but have no external 
pouch in which the young pass one part of their embryonic life, as in Mar- 
supialia. The mamme themselves have been long a matter of doubt, as 
well as their mode of generation. According to some travellers these 
animals lay eggs. But if the mamme do not exhibit a projecting nipple, 
still the mammary glands have been shown to exist on the abdomen in the 

form of numerous elongated, sub-cylindrical lobes, converging and opening 
into a small oval areola. The ear has no external concha. The struc- 
ture of the skeleton presents many peculiarities by which this family is 
distinguished from any other. The sternum and shoulder bones join and 
encircle the fore part of the trunk. Their brain wants the corpus 

callosum, and the mass called corpora quadrigemina is imperfectly 
divided. 

This group contains but two families, Ornithorhynchide and Echidnide, 
both of them belonging to Australia. | 

Fam. 1, OrnirHoruyncuip#, includes but one genus, Ornithorhynchus, 
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with its bird-like snout, a broad and depressed bill, covered by naked skin. 
The jaws are furnished on each side and towards the front with a long, 
narrow, horny appendage, and towards the hinder part with a broad, nearly 
ovate crushing tooth, of the same material. The tongue is short, and pro- 

vided in part with horny papilla. The eye is small. The body depressed, 
nearly oval, and clothed with a dense fur. The legs are short, and the feet 

organized for swimming. Each foot is provided with five well developed 
toes, between which a membrane extends considerably beyond the toes in 
the forefoot, the claws of which are large, solid, and depressed, and fitted 

for burrowing. The tail is rather short, broad, and depressed. The male 

is provided with a spur to the hind foot. The name of Ornithorhynchus 
has reference to the peculiar structure of the bill. A single species is well 
determined, namely, O. anatinus (pl. 112, fig. 1), of about eighteen inches 

in length, the general color dusky brown, on the upper part of the body 
rather dark, on the under paler. It inhabits New South Wales and Van 
Diemen’s Land, where it is called water mole by the colonists, on account 
of its aquatic habits and some slight resemblance which it bears to the 
common mole of Europe. It is very difficult to watch them in their native 
element, as they remain but a short time on the surface of the water, 
diving with an extraordinary rapidity at the approach of the slightest 

danger. The other species described in systematic works are established 
upon insufficient data, some of them being undoubtedly immature indi- 
viduals. 

Fam. 2. Ecuipnm, containing likewise but one genus, Echidna, or 
porcupine ant-eater, is known by its naked, elongated, slender, and attenu- 
ated snout, and the small opening of the mouth. The tongue is protractile, 
slender, cylindrical, and very long; the palate is furnished with horny 

papille ; the teeth are completely wanting. The body is furnished above 
with spines and hairs intermixed. The legs are short and powerful; the 
fore and hind feet each with five well developed toes, having large nails ; 

fore feet fitted for burrowing; the hind feet in the male furnished with a 
spur of a horny substance. The tail is very short. The animals of this 
genus are found in Australia exclusively. Two species only are enume- 
rated, and one will perhaps prove to be a local variety. At a cursory 

glance they resemble the hedgehog, were it not for their long and slender 
snout. LH. aculeata (pl. 112, fig. 2) is a small animal, about one foot in 
length, of a brownish black color. It was originally found at New South 
Wales, and more recently on the west coast, in Swan river district. E. 
setosa is from Van Diemen’s Land, from fourteen to seventeen inches in 

length. 
Both species of Echidna are terrestrial and fossorial; they feed almost 

exclusively on ants, and play in their zoological district the same part in 
the economy of nature which is assigned to the pangolins in Asia and 
Africa, and to the ant-eaters of South America. - 
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Group 2. Edentata proper. 

This group is characterized by a pointed snout, some of the species still 

possessing cheek teeth. It may be conveniently divided into four fami- 
lies, the Manida, the Myrmecophagide, the Orycteropodide, and the 

Dasypodide. 
Fam. 1. Manip#. A small family very nearly allied to Myrmecophagide, 

differing only from it in having the body covered with scales instead of 
hairs. The habits are the same; they are ant-eaters, and therefore myrme- 

cophagous. ‘This family is confined to the eastern continent, Asia and 
Africa, and to it must be referred the only remains of Edentata found in 
Europe, a fact of no small interest, as respects the geographical distribution 
of animals. 

The genus Manis, or pangolins, has an elongated head, a slender snout, 
with a small mouth, and a long, filiform, protractile tongue ; five compressed 
and slightly curved claws on each foot. The tail is more or less elongated, 
and protected, as well as the body and head, by tile shaped scales. These 
animals live in the tropical regions of Africa and southern Asia, where 
they feed like ant-eaters. In some the tail is longer, and in others shorter 
than the body; the fore feet are covered exteriorly with scales ; the internal 

nail is nearly equal to the external. Other species have a tail much longer 
than the body itself, the fore feet hairy, and only covered with scales at 
their base and exteriorly, but the nails all compressed. Manis pentadactyla, 

three or four feet in length, from East India (pl. 112, fig. 3), is very abun- 

dant at Madras, Pondichery, and Bengal. The long-tailed pangolin (M 
tetradactyla), of the same size as the preceding, is from Senegal, Guinea, 
&c. The tail is double the length of the body. 

The genus Macrotherium lived towards the end of the tertiary epoch, in 
the centre of the old continent, in France and Germany. The nails are 
like those of the pangolins, but the teeth most resemble those of the sloths. 

A single species is known, the M. giganteum, the gigantic pangolin. 
Fam. 2. Myrmecornacip&, is characterized by the absence of teeth of 

any description ; the body covered with hairs. This family is restrictea 
to one single genus, comprehending several species, confined to South 

America. None have hitherto been found in a fossil state, but we may look 

for some yet unknown genera to fill up the present gaps in the series. 
The genus Myrmecophaga, or ant-eater, is characterized by a long, thin, 

and slender muzzle, at the termination of which is a small mouth, provided 

with a long, filiform, protractile tongue. This they insinuate into ant hills, 
and the nests of the termites, whence these insects are withdrawn by being 
entangled in the viscid saliva that covers it. The claws or nails of the 
fore feet are strong, curved, and compressed, varying according to the 
species ; the body covered with hair; the tail elongated, and prehensile in 
two of the species. The fore limbs are a little shorter than the hinder, the 

humerus short and very stout; hind feet smaller and more slender than the 
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fore. When at rest, as well as during motion, the anterior claws of the- 

large Myrmecophaga are bent against the naked sole, on the outer edge of 
which the animal walks. All ant-eaters live in the warmest part of South 
America, west of the Cordilleras, from the Gulf of Mexico to the Rio de la 

Plata. The great ant-eater, M. jubata (pl. 112, fig. 5), from seven to eight 
feet long, the tail included, is an inhabitant of the forests, and conceals 

itself in a hole under the ground, which it leaves during night in search of 
its food, which consists, as we know, of ants, the small and large termites so 

abundant in South America. The female brings forth only one young, 
which is carried about for a time on the mother’s back. Another species, 

M. didactyla (pl. 112, fig. 4), has only two nails to the fore feet, whence 
its specific appellation. The tail is prehensile. Inhabits the northern part 
of tropical South America, living chiefly on trees, where it procures its 
insect foed. 

Fam. 3. Oryorzropopip#, contains as yet but two genera, one now 
existing, and another extinct. 

The genus Orycteropus, comprising only one living species (O. capensis, 
the Cape ground hog), inhabits the Cape of Good Hope. The head is 
similar to that of the ant-eater, and the tongue somewhat extensile, but 

distinguished from the latter by being furnished with grinders, and by 
having flat nails, formed for digging, not trenchant. The structure of their 
teeth differs from that of all other quadrupeds; they are solid cylinders, 
traversed like reeds, in a longitudinal direction, by numerous little tubes. 
The bedy is covered with short hairs of a brownish grey color. The tail 
is shorter than the body, and covered with equally short hairs. There are 
four toes to the fore feet and five behind. It inhabits burrows, which it 

excavates with great facility. There is a fossil species of this order from 
the Pampas of Brazil, Glossotherium, which was established upon a small 

fragment of bone from the posterior part of the cranium. The size of the 
holes through which the nerves and blood-vessels for the tongue pass, has 
induced the supposition that the tongue was very much developed, and that 
the animal could very likely use it like the ant-eaters. On the other hand, 
the extent of the temporal muscle and the strength of the zygomatic arch, 
seemed to show that the animal could grind, and necessarily had molar teeth. 
For these reasons it has been located in the vicinity of the Orycteropus of 
the present fauna; but more recent investigations have led to the discovery 

that these remains belonged to Megatherium. 
Fam. 4. Dasypopipa, is distinguished among Edentata by the scaly and 

hard shell, formed of divisions resembling little paving stones, which covers 
the head and body, and frequently the tail. This substance forms one 
shield over the forehead, a second, very large and convex, over the shoul- 

ders, a third on the neck, very similar to the second, and between the two 

_latter, several parallel and movable bands, which allow the body to bend. 

The tail is sometimes furnished with successive rings, and at others, like 

the legs, merely with tubercles. 
In the genus Dasypus, or armadilloes, the ears are verylarge. There are 

four, sometimes five, great nails to the fore feet; always five behind. The 
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molars are cylindrical, seven or eight in number throughout, separated from 
each other, and without enamel on the inside. The tongue is smooth, and 
but slightly extensible. Between their scales, or on those parts of the body 
not covered by the shell, there are few scattered hairs. They dig burrows, 
and live partly on vegetables and partly on insects and dead bodies. They 
all belong to the hot, or at least to the temperate parts of America. 
Dasypus peba is found in the southern United States. They may be 
divided into sub-genera, from considerations drawn from the structure of 
their fore feet, and the number of their teeth. Cachicamus has four toes to 

the anterior feet, the two middle ones of which are the longest ; only seven 

teeth on each side, and in each jaw. The tail is long, and encircled with 
bony rings. Dasypus novemcinctus (pl. 112, fig. 8) is the type of this 
section. Apara has the same toes as in Cachicamus, and nine or ten teeth 
throughout (D. tricinctus). incoubertus has five toes to the fore feet, the 

three middle of which are the longest. The greater part of the tail is 
covered with scales, arranged in quincunx. There are nine or ten teeth 
throughout, as in Apara. D. sexcinctus (pl. 112, fig.'7) belongs to this 

type. Cabassous has five toes to the fore feet, but directed obliquely, 
so that the thumb and index are slender, and the latter the longest; the 

middle one has an enormous sharp nail: the following one has also a nail, 
but a shorter one, and the last toe is the shortest of all. This form of the 

foot enables these animals to divide the earth, and burrow into it with 

rapidity, or at any rate to cling with such tenacity that it is extremely 
difficult to tear them from it. They have but eight or nine teeth on each 
side, and in each jaw. D. unicinctus is an example. Priodon has the toes 
more unequal, and the nails larger than in the preceding sub-genera. 
There are twenty-two to twenty-four small teeth throughout, or ninety-two 
to ninety-six inall. JD. gigas, the largest species of the tatous, belongs to 
this section. It is sometimes more than three feet in length, the tail 

included. 
Several species of the genus Dasypus are known in a fossil state, which 

seem to indicate a wider geographical range, inasmuch as two of them are 
said to occur in North America, D. maximus and D. antiquus. 

The genus Chlamydophorus has the upper part of the body covered with 

a cuirass composed of rhomboidal plates, truncated behind, only connected 
to the body along the spine. The rest of the body is hairy. Above and 
below it is provided with eight cutting teeth. The fingers of the fore feet 
are inclosed within a membrane, and provided with five strong, shovel-like 

nails. A single species is known, Chil. truncatus (pl. 112, fig. 6), from the 
interior of Chili, where it passes the most of its time under the ground. 

The extinct genera of this family, among which are some gigantic forms, 
are not without affinities with Bradipodide, which they connect more inti- 
mately with Dasypodide, so distant from each other when the living types 
alone are taken into consideration. The genus Glyptodon has the charac- 
teristic descending zygomatic apophysis of the Megatheride ; but the feet 
are bulky, and the phalanges, to which nails articulate, are short and 

depressed. The molars, eight above and eight below, come nearer those 
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of the tatous by their structure; but the two deep grooves which are seen 
on their interior surface seem also to indicate a sort of passage to the 
pachyderms through the genus Toxodon. The cuirass is composed of 
apparently hexagonal plates, united together by serrated sutures. A single 

species is known, G. clavipes, which reached a very large size; it inhabited 

the pampas of Buenos Ayres during the pliocene period. 
The genus Hoplophorus has also the descending apophysis of the zygo- 

matic arch and the heavy forms of Megatheride. But the feet are shortened 
as in Glyptodon, and the molars recall to mind those of some rodents. It 

was secured with a cuirass composed of hexagonal plates. Several species 
are found in the Brazilian caverns, two of which, H. euphractus and H. sel- 
lowit, reached the bulk of an ox. 

The genus Pachytherium is known only by a few bones of the extremities, 

which indicate still heavier forms. A single species is known, P. magnum, 
from the caverns of Brazil. 

The genus Chlamidotherium comes very near the tatous. It has the 
osteology and the cuirass of the encouberts, and the fore feet of the cachi- 
cames. There are small incisors analogous to those of the encouberts, 
and molars which call to mind by their forms those of the sloths and Mega- 
theride. Two species were discovered in the caverns of Brazil, Ch. hum- 

boldtii, of the size of the tapir, and Ch. gigas, equalling the largest rhino- 
ceros. | 

The genus Euryodon is characterized by the molars transversely com- 
pressed. As yet only a single species, of the size of a small hog, is known. 
From Brazil. 

In the genus Heterodon the teeth are more unequal in form as well as in 
size. The first and the last ones are like thin cylinders. The anterior is 
oval in transverse section, while in the posterior it is cordiform. The only 

species known was of the size of a rabbit. From Brazil. 

Group 3. Tardigrada. 

The group of Tardigrada, characterized by a short face, is composed of 
two families, one of them hitherto known only in a fossil state, the Mega- 
theride, the other only as recent, the Tardigrada proper, or Bradipodide, 
or Gravigrada. 

Fam. 1. Mecatuerip£, whose history belongs to the ancient world, 
resemble Tardigrada proper in having teeth in the shape of hollow cylinders, 
composed only of ivory and cement, without enamel. The ivory forms a 
tube filled by a more porous substance. The shape of the head is also very 
similar; it is short, as if truncated, and the zygomatic bone forms a great 
descending apophysis, a character found nowhere else in the class of mam- 

malia. The skeletons are very much alike, particularly in the structure of 
the shoulder, where the acromion and coracoid bones are soldered together. 

But in the other peculiarities of their structure they come nearer the other 
families of Edentata. Their general form was bulky, their body heavy, 
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their feet nearly equal, the anterior possessing four or five fingers, and the 
posterior three or four; the external fingers were deprived of nails. Th» 
tail was very long and powerful. 

The genus Megatherium is characterized by its teeth, which are tetra- 
gonal, and have their crowns transversely furrowed. There are five above 
and four below on each side. The fibula is soldered to the tibia by both 
of its extremities. The fore feet have four fingers, the hind feet only three, 
the two external without nail. Only one species is well known, M. curier’/, 
from South America. In size this exceeded the rhinoceros. Some frag- 

ments of Megatherium have also been found in North America, particularly 
on the coast of Georgia. The Megatherium is supposed to have fed upon 
the leaves of trees, previously uprooted by the animal. 

The genus Megalonyzx is distinguished by its molars, five above and four 
below on each side, sub-elliptical in form, the crown of which is hollowed 
in the middle, whilst the edge remains prominent. The anterior limbs are 
a little longer than the posterior ones, a character which brings them nearer 
the Tardigrada proper than Megatherium. The tibia and fibula are not 
soldered together ; the hind foot is obliquely articulated. The tail is stout 
and robust. The body of Megalonyx was not so heavy as that of the 
Megatherium, but the habits were very likely the same. The first species 
known is M. jeffersonit, of the size of an ox. It was found in a cavern in 
Virginia. A few other species of the same genus have been discovered 
in South America. 

The genus Mylodon had the heavy form of Megatherium, but with a 
quite different dentition. The molars, five above and four below, are worn 
off in plane surfaces. In the upper jaw, the first tooth is sub-elliptical, the 
second elliptical, and the others triangular with the internal surface furrowed. 

In the lower jaw, the first is elliptical, the last but one tetragonal, and the 

last large and bilobated. The form of the head resembles that of Mega- 
therium. The feet are equal, the anterior with five fingers and the posterior 
with four; the two external fingers are deprived of nails, the others provided 

with large phalanges, terminated with semi-conical and unequal nails. 
Species of this genus are found in South America, as far as the pampas of 
Brazil (M. darwinii), and also in North America, in a cave in Kentucky 

(M. harlani). | 

The genus Scelidotherium is nearly allied to Mylodon. The molar teeth 

are five above and four below. The upper ones are all triangular. In the 
lower jaw, the first is triangular too, the second and third a little com- 

pressed, and the fourth large and hilobated. The body heavy and bulky. 
The complete skeleton is not yet known. Four species have already been 
discovered in South America. The largest, S. leptocephalon, was an 

inhabitant of the southern extremity of the continent. The others belong 
to Brazil. 

The genus Platyonyx, with its skull and teeth similar to Bradypus, 

recails to mind the armadiilo, but resembles Megalonyx by its skeleton. 
The character by which it is distinguished from all its congeners consists 
in the high development of its feet. The fore feet, having five depressed 
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(instead of compressed) claws or nails, could not be used in burrowing, foi 
the articulating surfaces between the tarsus and the first phalanx are flat 
instead of being rounded, thus excluding at once a vertical motion. They 
were furnished with longitudinal carinz, which did not allow of any lateral 
movement. The habits of Platyonyx were like those of the sloth, probably 
‘moving on the earth with more difficulty. Several species are described 
by Mr. Lund, the size of which varies from that of the ox (P. cuvieri) to 
that of the hog (P. minutus). 

The genus C@lodon had only four molars above and four below, shortened 
and unequal fingers, compressed nails, oblique feet, and a tail like that of 
the Megalonyx. One single species is known, C. maquinense, of the size 
of the tapir, from the caverns of Brazil. 

The genus Sphenodon had also four molars above and four below, 
originally conical and becoming cylindrical in being worn off. A single 
species of the size of the hog was found in the caverns of Brazil. 

I'am. 2. Brapypoprp is represented by a single living genus, Bradypus, 
or sloths. The dentition consists of four cylindrical molars above and 
three below of the same shape, and with sharp canines longer than the 
molars themselves. The fingers are united by a membrane, and only marked 
externally by enormous crooked nails, which, when at rest, are always bent 

towards the palm of the hand or the sole of the foot. The hind feet are 

obliquely articulated on the leg, and rest only upon their outer edge; the 
phalanges of the toes are articulated by a close ginglymus, and the first at 
a certain age become soldered to the bone of the metacarpus or metatarsus, 
which also in time present the same feature. To this inconvenience of the 
organization of the extremities another not less great is added, that is, their 
proportions. The arm and forearm are much longer than the thigh and 
leg, so that when these animals walk they are compelled to drag themselves 
along on their elbows. Their large pelvis and the inclination of their thighs 
to the sides prevent the approximation of their knees. Their gait is the 
necessary effect of such a disproportioned structure. They live in trees, 
and never remove from the one they are on until they have stripped it 
of every leaf, so painful to them is the requisite exertion to reach another. 

It is even asserted that, to avoid the trouble of a regular descent, they let 

themselves fall from the branches. The female produces but a single young 
at a birth. There are two mamme on the breast. The sloths possess 
great muscular power in their fore limbs, which, combined with the stout 
nails, constitutes an excellent means of defence. This is well known to 
hunters, who keep their dogs at a certain distance, in fear that they should 
be killed by them, which is often the case. The species that have three 
nails on the fore feet and a very short tail have received the sub-generic 
name of Acheus. The ai, of the size of a cat, Br. tridactylus (pl. 112, 

ig. 10), is an example of this section. Those species which have only 

two nails to the fore feet and possess no tail at all have been designated 
by the name of Cholepus, or Bradypus proper, of which the unau, B. didac- 
tylus (pl. 112, fig. 9), is the type. It is about one half larger than the ai. 
The sloths inhabit the warmer portions of South America. 
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Orper 2. MarsuptAttia. 

The order of Marsupialia, like that of Mdentata, includes animals differing 
very much from each other, although much more numerous in genera and 
species. A character common to all Marsupialia consists in the presence 
of two bones, called marsupial bones, attached to the anterior margin of the 

pelvis. ‘The same bones also exist in the Monotremata of the order Eden- 
tata. Another character is that of a pouch situated on the lower part of 
the abdomen of the female, into which are received the prematurely born 
young. This generative pouch is not possessed by the Monotremata, 
although implacental like the Marsupialia. Upon the signification and 
relative importance of both the marsupial bones and the pouch, we shall 
have a few words more to say hereafter. The bones of the cranium in 
Marsupialia do not anchylose, but remain permanently separated. The 
palatine part of the skull is imperfect, and presents large openings. 
The angle of the lower jaw is bent inwards, with one single exception, 
the Tarsipes. The structure of the brain presents also many peculiarities 
proper to the animals of this order, such as the absence of the corpus callo- 
sum and the imperfect division of the corpora quadrigemina. 

To a great diversity in their structure and organization corresponds a 
no less difference in their habits; some being carnivorous, some insecti 

vorous, and others frugivorous and herbivorous, in different degrees. The 
kangaroos are more especially grass and herb feeders; the burrowing 
wombats, root feeders; the phalangers eat the leaves, buds, and fruits of 

trees. 
Among Halmaturide, the true kangaroos, we find some species fitted 

for one region of country, and some for another; some prefer the 
swamps, and others the high table land. The Dendrolagus and Phalangis- 
tide inhabit trees, the wombats are subterranean, and the Chironectes 

aquatic. Of course, we find in several families nocturnal and diurnal 

genera. 
Brazil seems to be the country chiefly adapted by nature to the develop- 

ment of Didelphide. From this region they spread north as far as the 
United States, and south to the great river Plata, diminishing in number as 

they become more remote from this centre. Peru, Guiana, and Paraguay, 

the nearest provinces to Brazil, have about half a dozen species. 

Five zoological provinces may be established in Australia; an eastern, 

a western, a northern, and a southern; Van Diemen’s Land forms the fifth. 

The northern province has the greatest number of species peculiar to it, 
since, out of ten, eight are not found elsewhere. In the eastern province, 

the species are, for the most part, distinct from those of the opposite side of 

the continent; out of sixty species, eight are found in both provinces. 
South Australia, on the contrary, possesses a large proportion of species 
identical with those of other districts, four species only being peculiar to it. 
Sixteen species occur in common with western Australia, and fifteen with 
eastern Australia. The western province has two peculiar genera (Tarsipes 
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and Macrotis). About half of the species found in Van Diemen’s Land 
are peculiar to it, the other half are found on the eastern part of the main 
land. 

The species of Marsupialia of the continent of Australia, which are 
very nearly allied and have very nearly similar habits, are not associated 
together in the same limited district. 

Fossil remains of Marsupialia have been found chiefly in Australia and 
South America; that is to say, in the same localities inhabited by these 
animals in our days. Most of them are referable to the same genera. In 
Europe a species of the genus Didelphis, and the new genus Pterodon, are 
from the tertiary beds, and the extinct genera Amphitherium and Phasco- 
lotherium, from the oolite of Stonesfield, the oldest representatives hitherto 
known of the class of Mammalia. 

Group 1. Herbivora. 

Fam.1. Macropopwa. The true herbivorous group of Marsupialia is 
characterized by six incisors in the upper jaw, and two in the lower; by 
the absence of canines in most cases (there is sometimes a small one in the 
upper jaw); by one premolar and four molars, making twenty-eight or thirty 
teeth. The fore limbs are smaller than the hind, usually much inferior in 
proportions; the hands naked beneath, and having five well developed 
fingers; each finger armed with a strong curved claw. The hind legs are 
large and strong; the foot long, and the toes four in number. The tail is 

long, and usually very powerful. There are four mamme. The kangaroos 
are vegetable feeding animals, browsing upon herbage like the ruminants. 
Some are of a great size, whilst others are as small as a hare. 

This family constitutes the main bulk of the marsupial population of 

Australia, the only place where remains of extinct species of kangaroos 
proper have been hitherto found. 

Kangaroos use their fore feet less for walking than for gathering thei 
food, which they take sitting erect on the hind legs and tail, in the fashion 

of the hare and squirrel. They live in small troops, conducted by an old 
individual, and pass from place to place in the forests and mountains to 
procure food. If frightened or hunted, they jump and run with great 

agility and swiftness, sometimes making leaps of from twenty to thirty feet, 
over ravines, precipices, and bushes. In this their powerful tail is used as 

well for preserving their equilibrium as for a means of propulsion. The 

kangaroos defend themselves with courage and skill against their enemies. 
Many species weigh two hundred pounds when full grown, whilst others 
only reach a weight of fifty to sixty pounds. All afford a wholesome and 
agreeable food. There are species of all colors, grey, black, red, &c. The 
female produces only one young, which is carried about in the pouch, and 
is the object of constant care until fully grown. Kangaroos, when taken 
young, are said to have been tamed to such a degree as to make no effort 
at escape when allowed to run free. | 
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The genus Macropus contains upwards of thirty species, and has been 
subdivided into several divisions, into the details of which we cannot here 
enter. The great kangaroo (M. giganteus) is the type of the genus. It 
inhabits New South Wales, Southern and Western Australia, and Van 

Diemen’s Land, preferring low grassy hills, and plains, and open parts of 
the country. In Macropus proper the disproportion between the fore and 

hind legs is much greater, and the tail more powerful, than in the othes 

section of the genus. The snout is hairy. 
The section to which the name of Onychogalea has been given, comprises 

some of the most graceful species of the kangaroo tribe. The size is mode- 
rate; the snout is clothed with hair; the fur short. 

In the sub-generic section of Lagorchestis the snout is clothed with 
velvet-like hairs; the fore legs are small, and the hand provided with small 
sharp-pointed nails. They inhabit open plains, and have a general resem- 

blance to the common hare. 
In Halmaturus, the snout or muzzle is naked in front. This section con- 

tains the most numerous species, which are found in districts that are well 
clothed with shrubs. Two species are represented in our plates, H. laniger 
(pl. 112, fig. 11, a b), and H.. dorsalis (pl. 112, fig. 12, a 6). 

Heteropus are kangaroos with a naked snout; the hind foot short and 
stout, and densely clothed with coarse hairs; nails small; tail cylindrical, 

and provided with long hairs, especially on the tip. They inhabit rocky 
situations. Several species of Macropus have been found in a fossil state, 
all of them confined to Australia. Some had attained a very large size. 

The genus Dendrolagus includes kangaroos with anterior extremities 
large and powerful, being but little inferior in size to the posterior ones. 
The claws of the fore feet are very large, curved, and pointed ; the muzzle 

is clothed with small hairs as far forwards as the anterior angle of the 
nostrils ; the tail is long, cylindrical, and somewhat bushy. Two species 

of this genus are known, both of which inhabit New Guinea, and are said 
to ascend the trees, for which habit their strong fore legs, added to the 

curved and powerful claws, are adapted. 
The genus Hypsiprymnus has a distinct canine tooth in the upper jaw, 

and the anterior pair of incisors descends considerably below the level of 
the two remaining pairs. The rat-kangaroo, or Potoroo, as the animals of 
this genus are called, is of small size, being about equal in bulk to the 
common rabbit. The form of the body is compact, and the fore parts but 
little elongated. The small and rounded ears give them a different aspect 
from the rabbit; the toes of the fore foot are more unevenly developed in 
the rat-kangaroo ; the nails are much compressed, solid, and broadest above. 
The rat-kangaroos feed upon the roots of plants, which they scratch up 
with their fore feet. In some species the snout is almost entirely clothed 
with hairs (Hypsiprymnus proper), whilst in others (Bettongia) it is naked; 

and in others again (Potorous) the head is elongated, the tarsi short, the 
tail sparingly clothed with short stiff hairs, and exhibiting a scaly skin; the 
snout is naked. Aypsiprymnus inhabits Australia and Van Diemen’s Land. 

The two extinct genera which follow partake to a certain extent of the 
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character of the kangaroo group which precedes, and of the wombat which 
follows. For a graphic representation of their affinities they should, there- 
fore, be placed at the bottom of these two families, since they have preceded 
both in the biological history of our planet. 

The genus Diprotodon, which contains but one species (D. australis), 

we are told must have attained a bulk superior to that of the rhinoceros. 
The lower jaw was provided with one incisor tooth and five molars, in each 

ramus. The size of this incisor was very great; it is very long, deeply 

implanted in the jaw, and nearly approaches a horizontal position, the 
extremity alone being slightly curved upwards. From La Condamine 
river. 

The genus Nototherium reached the same size and bulk as the preceding, 
that is to say, to something like that of the rhinoceros. ‘Two species are 
known, both of them from the deposits near La Condamine river. There 
are no lower incisor tusks, and apparently four molar rooted teeth. 

Fam. 2. Puascotomyip#, differs from the following by having root- 

less teeth, and also by the reduced number of incisors in the upper jaw. 
The whole number of teeth is twenty-four, sixteen molars, four pre-molars, 
and four incisors, two above and two below. The toes of the fore feet 

have short, broad, and solid nails, fitted for burrowing. 

The sole genus, Phascolomys, has a stout body, a large head flattened 
above, the muzzle obtuse; contains but two recent species, P. wombat 

and P. latifrons, inhabiting Australia, Van Diemen’s Land, and some of 

the islands of Bass’s Straits; naked, the eyes small, the ears small and 

pointed, the limbs equal, short, and stout. A third species, but fossil, from 
the caves of Wellington Valley, approaches very much to the living species. 
The wombat is a burrowing animal which remains concealed under the 
ground during the day, quitting its hole at night to feed. Its food consists 
chiefly of roots and grasses. 

Fam. 3. PuataneistTip&, derives its name from the peculiarity of having 

the second and third toes of the hinder foot united in a common integu- 
ment. They are expert climbers and live upon trees, feeding upon their 
leaves, buds, and fruits. Nocturnal in their habits, the phalangers remain 

concealed during the day on the branches or in the hollows of trees. If 
we except the section of Petaurus they may be described as not very active 
in their movements. The upper jaw is furnished with six incisors and the 
lower with two, nearly horizontal or directed obliquely upwards ; a canine 

on either side of the upper jaw. The molars may vary somewhat in the 

same species; one pre-molar and four molars generally. This family 
includes three genera: Phascolarctos, Phalangista, and Petaurus. 

The genus Phascolarctos, which comes nearest the wombats, is charac- 

terized by the absence of a tail, a stout body, a moderate head, and by the 
two inner toes of the fore feet being slightly opposable to the remaining 
three. It contains but one species, which inhabits New South Wales, the 

koala (P. cinereus), called frequently by the colonists “native bear.” It is 

usually about two feet in length, and when on all fours stands ten or eleven 
inches in height. Its limbs are of moderate size and of great strength. 
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The genus Phalangista has a prehensile tail, and for the sake of conve- 

nience may be divided into four sections. In the first, Cuscus, the basal 

portion of the tail only is covered with hair ; the ears are short, almost hid- 

den by the fur of the head, and the eyes with vertical or nearly vertical 
pupils. The species of this section are of moderate size, and have a dense 
fur more or less woolly in its texture. They are confined to the islands of 
Celebes, Amboyna, Banda, Waigiu, Timor, New Guinea, and New Ireland. 

In Trichosurus the tail is densely clothed with fur, with the exception of a 
part of the under surface commencing at the point, and more or less 

extended towards the root of the tail; ears distinct, usually long; eyes 

with the pupil round. Fore feet normal. The species of this section 
inhabit Australia. The section Pseudochirus includes the species with 
the two inner toes of the fore-foot separated from, and partially opposed to, 
the other three; the tail clothed, excepting at the apex beneath, with short 
adpressed hairs; the ears short and rounded; and with six molar teeth, 

forming a continuous series, on either side of the upper jaw. Inhabits 

Australia. In Dromicia the ears are moderate, nearly naked, and folded ; 

toes with the nails small ;. tail covered with small adpressed hairs, except- 
ing at the base where it is covered with fur like that of the body, naked 

beneath at the extremity. Small species, inhabiting Australia and Van 
Diemen’s Land. 

A fossil species of Phalangista, agreeing in its general features with P. 
vulpina, has been discovered in the caverns of Wellington Valley. 

The genus Petaurus, or flying phalangers, is composed of those Phalan- 
gistide provided with a membrane extending from the fore to the hind 
legs, and filling the interspace of these legs; the tail is well clothed with 
hair throughout, and generally very long. In the section Petaurista the 
ears are broad, rather short, rounded, and densely clothed with long fur on 

the outer surface; the toes of the fore feet nearly equal in length; the 

flank membrane extending only to the elbow joint; with seven well 
developed molar teeth in the upper jaw and six in the lower. The true 
molar, provided with pyramidal cups. The petauri are nocturnal in their 
habits, and hide during the day in the hollows of trees. In Belideus the 

ears are long and nearly naked; the tail bushy; the lateral membrane 

extending to the outer finger; the two outer fingers of the hand are long 
and equal to each other, or very nearly so; the second and third fingers 
distinctly shorter than these ; the second the shortest of the two latter, and 
the inner, or first finger, very short. The Acrobata have a tail moderately 
long, clothed above and beneath with short adpressed hairs, and fringed on 
either side with long hairs; the ears are moderate, well clothed externally 

with fine hairs; the feet provided with small claws, the thumb of the hind 

foot is large, the flank membrane scarcely extending to the wrist. The 

type of this section is the pigmy flying opossum (A. pygme@us). 
The genus Tarsipes includes a very remarkable species (7. rostratus) 

from the western coast of Australia, resembling the phalangista in dentition, 
only with the difference that the teeth are in rather a rudimentary condi- 
tion. The head is elongated, the snout pointed as in some Peramelide. 
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It has, however, a long and slender tongue suited for the purpose of col- 
lecting honey. The lower incisors are sharp, horizontal, and supposed to 

assist in piercing and opening a passage for the tongue into the inner parts 
of the flowers where the honey is lodged. The tail is long, slender, rather 

sparingly clothed with small stiff hairs, and having the skin scaly; a small 

space at the apex beneath is naked. The limbs are all nearly of equal 
length, the hind legs slightly longer. | 

Group 2. Insectivora. 

Fam. Peramenipa, is composed of animals of small size, the largest 
species known being scarcely equal in bulk to the common rabbit. The 
head is elongated, the facial part narrow and pointed; the muzzle is naked. 
The incisors are ten in number in the upper jaw, and six in the lower. 

There are three pre-molars and four true ones; one canine ; making forty- 

eight in all. The limbs are unequal, the posterior being considerably 

longer than the anterior. Outer toes of the fore feet, and inner toes of the 

hind feet, rudimentary or wanting. The tail is usually short, and clothed 
with small hairs; sometimes long, and clothed, in parts at least, with very 

long hairs. Peramelide have been found in Van Diemen’s Land, on the - 

continent of Australia, and New Guinea. They are insect feeders, although 
they will likewise eat vegetable substances. 

Fossil remains of this family have been found in the caverns of Wellington 
Valley. 

The genus Perameles may be divided into several sections. In Macrotis, 
the ears are very large, the auditory bull in the form of a double bulb; 
the tail long, and clothed with long hairs; tarsus long, the metatarsus 

clothed with hair beneath; the innermost toe of the hind foot wanting ; 

the lower half of the fibula firmly jointed to the tibia, and the point with its 
opening directed towards the head of the animal. M. lagotis inhabits 
Swan River district. In Perameles proper, the feet, tail, and ears are pro- 
portionally short; the hind foot with a rudimentary inner toe, naked 
beneath, in front, and at the heel. The fur is distinctly composed of hairs 

of two kinds, the one forming a soft under fur, the other hairs coarse, 
flattened, and longitudinally grooved. The tail is clothed with very short 
adpressed hairs only. The opening of the pouch is turned backwards. 
The second section contains most of the species. 

The genus Cheropus, or pig-footed Perameles, has very slender limbs ; 
the fore feet provided with two toes only, and these small, equal, and fur- 
nished with short, compressed nails ; the hind feet with but one developed 
toe, the joined toes being very small, and far removed from the extremity of 
the foot, and the outer toe being represented by a mere tubercle, placed 

about midway between the extremities of the foot. All the toes of the 
hind foot are provided with nails. The muzzle is very narrow, and the 
ears unusually large. The limbs are very long, too, and remarkable for 

their slenderness. The hind ones are longer than the anterior. The tail 
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is short and slender. The pouch opens backwards. C. castanolis, from 
South Australia, is the only species known. 

Group 2. Carnivora. 

Fam. 1. Dasyurtp, includes Marsupialia, whose habits are either carni- 

vorous or insectivorous. ‘The second and third toes of the hind foot disunited 
and well developed ; the thumb, or first toe, is small or absent. The tail is 

hairy, and not prehensile. There are eight incisors in the upper jaw, and 
six in the lower; the canine teeth are well developed ; the molar teeth 

either with trenchant crowns, or with the masticating surface presenting 
numerous prickly points. Several fossil species of this family have been 
found in Australia, to which continent the recent species are also confined, 
with one exception only, the Phascogale melas, which is a native of New 
Guinea. 

The genus Myrmecobius contains but one species from western and 
southern Australia (M. fasciatus), remarkable for the number of its teeth, 
four incisors in the upper jaw and three below, two canines above and two 

below, and eight molars above and nine below, fifty-two in number, the 

molar teeth provided with prickly points. The head is somewhat depressed 
above; the muzzle elongated; the snout naked; the nostrils lateral ; the 

ears of moderate size, and pointed; tongue very long and slender. The 
legs are rather short and strong; five toes to the fore and four toes to 

the hind feet. The tail is long and bushy. The female is destitute of 
pouch, and has apparently eight mamme, arranged in a circle. 

The genus Phascogale embraces quite a number of species, having four 
incisors above and four below, canines as usual, three pre-molars and four 

molars on each side, making in all fifty teeth. The feet are provided with 
five toes; the inner toe of the hind feet is in the form of a small, nailless, 

prehensile thumb. The tail is either clothed with short hair throughout, or 

with short hairs only on the basal portion, the apical having long and bushy 

hair. The female is sometimes destitute of the pouch; the mamme are 
eight, arranged in a circle. In the first section, that of Phascogale proper, 

of which P. penicillata is the type, the terminal half of the tail is clothed 
with very long and bushy hair. In the second section, the Antechinus, the 
tail is clothed throughout with very short hairs. The P. flavipes and 
leucogaster are examples of this section. 

The genus Dasyurus is characterized by having the incisor teeth equal, 

eight above and six below. There are two pre-molars and four molars on 
each side, which, with the usual number of canines, makes forty-two teeth. 

The tail is long, and well clothed with long or moderately long hairs. 
Some species have no inner toe to the hind feet. The Dasyuri inhabit the 
continent of Australia and Van Diemen’s Land. They are all of moderate 
size, and nearly all have the fur spotted. D. hallucatus, from North 

Australia, is the smallest species ; the D. maculatus has the tail spotted, as 
well as the body, and is confined to Van Diemen’s Land. 
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The genus or sub-genus Sarcophilus is intended for those species the 
body of which is stout; the head short, and very broad ; the tail shorter 

than the body; the pre-molar teeth with the antero-posterior and transverse 
diameter equal, or nearly so. The S. ursinus, from Van Diemen’s Land, 

is the only species known of this section. 
It may be compared to a bear in the general proportions of its body and 

limbs, as well as in the texture of its fur. A fossil species, D. laniarius, 
has been found in the caves of Wellington Valley, and seems to come 

nearer S. ursinus; thus, Sarcophilus would not be exclusively limited to 
Van Diemen’s Land, if it has to contain the fossil species. 

Fam. 2. Dipe.puipa, or opossums, composed of numerous species, gene- 
rally of small size, all of them confined to the American continent. Their 
food consists chiefly of insects ; the largest species may occasionally attack 
reptiles, birds and their eggs. There are ten incisors in the upper jaw 
and eight in the lower, arranged nearly in a semicircle. In the upper 
jaw the two foremost incisors are rather longer than the rest, and are 
generally separated from them by a narrow space. The canines of the 
upper jaw are the largest. We find three pre-molars and four molars in 
each jaw. The feet are five-toed, and plantigrade. The general form of 
most of these animals resembles that of the common rat, but they have 
the muzzle more elongated, and terminated in a distinct, naked snout. 

The prehensile tail is almost always very long, nearly destitute of hair, 
excepting at the root, and covered by a scaly skin. Some Didelphide 
have no pouch, or else one in a very rudimentary state. At first the 
young remain very firmly attached to the nipple, and subsequently are 
carried upon the back of the parent, where they retain their position by 
entwining their tails round that of the mother. The mamme vary in num- 
ber from nine to thirteen. The species live in the hollows of trees, or 
amongst their foliage, where they remain concealed during the daytime, 
becoming active in the night only to procure their food. One species lives 
in water, to which habit the webbed feet correspond. 

The genus Didelphys contains animals without cheek pouches, and in 
which the toes of the feet are free. It may be divided into two sections, 
the first including those opossums in which the marsupial pouch is well 
developed, and the second those in which the pouch is rudimentary or 

entirely wanting. 
To the first section belongs the Virginia opossum (D. virginiana), pecu- 

liar to North America, together with the Californian opossum and some 

Brazilian species ; the second chiefly includes species from South America. 

A fossil Didelphys (D. cuvieri) was discovered in the eocene of Paris. A 

few fragments have been found in European other localities. But the 
caverns of Brazil have already yielded six or more, which resemble very 
much those now living in the same country. There is, however, an excep- 

tion: some fragments seem to indicate a new genus, according to the 

researches of Mr. Lund, a Danish naturalist. This, however, has not yet 

been named. 
The genus Chironectes contains but one species, the water opossum 
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(C. variegatus), characterized by large hind feet, the toes of which are 
united by a web; the fore feet moderate, and with an unusual elongation 

of the pisiform bone. Females are provided with a perfect pouch. The 
ears are large and naked ; the tail is longer than the head and body taken 
together; the fur is dense, short, and somewhat woolly. Its habits are 
aquatic. It is found in Guinea and Brazil. 

The oldest representatives of the order Marsupialia, found in the oolite 
of Stonesfield (England), belong to the family of Didelphide. 

The genus Amphitherium, or Thylacotherium, as both names are used, 

differs from Didelphis by its molars, which are more numerous and smaller ; 
and from Myrmecobius in having proportionally larger teeth. We know 
only the lower jaw, which has six incisors, one moderate canine, six premo- 

lars, and six tricuspid molars. ‘T'wo species are already described. The 
genera Amphigonus and Heterotherium are other denominations by which 
the same remains have been designated. 

The genus Phascolotherium resembles Didelphis still more closely, since 
it has but three premolars and four molars. The form of the teeth them- 
selves has something of that of Myrmecobius. One single species is 
known. | 

The genus Pterodon we mention here, although, according to Blainviile, 

it comes nearer Dasyurus. It is known by a fragment of a lower jaw, from 
the gypsum of Montmartre, in Paris; its true affinities are still a matter of 

doubt. 
Fam. 3. Tuytactnipa. Includes but one genus, Thylacinus, with a sin- 

ole living species, T. cynocephalus, or dog-faced opossum, about equal in 

size to the wolf. The form of the head is like that of a dog; the tail about 

half the length of the body ; the fur is short, and closely applied to the skin. 
Inhabits Van Diemen’s Land. 

The premolars are more numerous in Thylacinus than in Dasyurus, there 
being three of these teeth on either side of each jaw. The canine teeth are 
of large size, of a simple, elongated, conical form, and slightly recurved at 

the apex. The marsupial bones are wanting. The female is provided with 
a distinct pouch and four mamme. 

The caves of Wellington Valley have yielded remains of one species of 
this family, T. speleus. 

Orper 38. Creracea. 

The order of Cetacea is one whose history is still veryincomplete. Although 
comprising the largest of all mammalia, it belongs to an element in which 
science is often powerless, and thus naturally escapes our investigation. 

Cetacea are by no means scarce, but their large size prevents them from 
being preserved complete in our collections, so that we have no materials 
for comparison. Occasionally a skull, a jaw, a rib, or a vertebra, are the 

only data on which we can base our researches. This order, restricted 

within the limits we assign to it, is characterized by a naked and smooth 
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skin, under which is found a layer of fat, varying in thickness according to 
the genera and species. The general structure of the skin is the same as in 
other mammals, but in addition we find an apparatus of inhalation, com- 
posed of vessels of an extreme tenuity, which anastomose together, and are 
in direct communication with the arteries and veins. They are absorbing 
vessels common to all animals which live permanently in water. This 
apparatus is very conspicuous in some fishes. 

There is one pair of short limbs, the anterior, constructed for swimming. 
The toes, being surrounded by a continuous membrane, give to them the 

shape of a fin, and are used as such, these animals having been created to 
live in water. The toes themselves possess a greater number of phalanges 
than in any of the other mammals. The collar bone and hind limbs are 
always wanting. The posterior extremity of the body terminates in a 
broad, but horizontal, fibro-cartilaginous, fish-like tail, composed of two 

lobes or paddles, a right and a left, differently shaped according to the 
genera and species. On the back, a fin-like organ is often but not always 
observed ; it contains no bones, and consists merely of a fold of the skin. 
The vertebre of the neck are very short, and often soldered together. The 
neck itself cannot be said properly to exist, the head being continuous with 
the body, as is generally the case in fishes, and only indicated in some of 
them by a slight contraction in this region of the body. The head pos- 
sesses so little of motion that it cannot change its situation without the 
whole body changing it at the same time. The eyes are exceedingly small; 
the nostrils simple, with one or two openings, through which water is 
ejected; the external ear never exists; the teeth vary very much in num- 
ber, and in some genera instead of teeth we find beards, or the so-called 

whalebones. Their food consists of fishes, crustacea, and mollusca, but 

never of plants; their pelagic habits preclude a vegetable diet. The only 
mode of progression among Cetacea is swimming, for which they are espe- 
cially constituted. 

This order may be divided into four families: the whales (Balenide) ; 
the sperm whales (Physeterid@) ; the dolphins (Delphinide) ; and the hete- 
rodonts (Heterodontide). 

Fam. 1. Batavia, includes those gigantic marine mammals whose jaws 
are edentate or toothless. Instead of teeth, there are on the upper jaw 
horny lamine, situated transversely and parallel to each other upon two 
rows. These are the whalebones, provided along their inner margin with 
numerous filaments of the same horny nature, by means of which the very 
small animals on which the whales feed are retained in the mouth. One 
whale yields from 700 to 1000 such bones, of which the largest is often ten 
to thirteen feet long, and ten to twelve inches wide at the base. Two 
genera compose this family. 

The genus Balenoptera is characterized by an elongated head, which 
has sometimes been compared to the head of the pike; by the presence of 
that expansion of the skin called dorsal fin on the posterior part of the back ; 
and by folds or ridges on the anterior and inferior part of the body. It has 
always been a matter of great difficulty to ascertain the number of species 

624 



MAMMALIA. 421 

of whales, and there is a great difference of opinion upon this subject 
among naturalists. This is very natural, as these great cetaceans are 
seldom met with by practical observers, and come ashore at periods of long 
intervals only. Moreover, they cannot be compared directly with one 
another; and their remains cannot be easily preserved, nor their forms 
easily reproduced correctly in drawing. 

Of the genus Balcnoptera, three species seem to be well characterized ; 
B. jubartes, the rorqual, from the northern Atlantic, and from seventy to 
eighty feet in length; B. musculus, from the Mediterranean, and B. ant- 
arctica, from the Cape of Good Hope. Some other species are cited as 
belonging to the northern seas, but are not satisfactorily described, such as 
B. gubbar, seen between Cherie Island and Nova Zembla, B. acuto-rostrata, 
or sharp nosed whale, inhabiting chiefly the Norwegian seas. 

The genus Balena differs from the preceding by its great, thick, and 
obtuse head, in being deprived of the fin-lke expansion of the back, and 
in having the inferior part of the body smooth, that is to say, deprived of 
the longitudinal folds, more or less deep, as seen in Balezenoptera. A single 
species of this genus is adopted by some authors, B. mysticetus, or black 
common Greenland whale (pi. 106, jig. 1), the one constituting the chief 
object of the whale fishery. The head forms one third of the total length. 
The broad jaw extends along the whole length of the head to behind the 
small eyes. The cesophagus is narrow, for which reason the whale can 
swallow small marine animals alone. The color is velvet black, marbled 
with grey and white; the belly is entirely white. It would be highly 
interesting to know. whether the same species of whale be found in all the 
fishing grounds, a question which we may be authorized to doubt, as we 
have some accounts and some facts which indicate a second species around 
the Cape of Good Hope, B. antarctica differing from B. mysticetus in some 
peculiarities.in the structure of the bony head. We are told also, that the 
ice-whale, or £B. islandica, differs from B. mysticetus in having a more 

lengthened body, and a proportionally smaller head. The two spiracles or 
air. holes represent two small semicircles, which are a little separated from 
each other, the convexities of which are opposed. The eye is very small, 
and its shortest diameter is placed obliquely. The general color of B. 
islandica is grey, more or less distinct in its shades. The lower part of 
the head often appears like a great oval of very shining white, at the centre 
and circumference of which are seen grey or black spots, irregular and 
confused. 

Several fossil species of Balena and Balenoptera have been found in 
the tertiary deposits of Europe. The genus Cetotherium is extinct ; its 
remains have been found in the upper tertiary of Russia, and assimilated 
at first to other cetaceans, when the present genus was established and 
placed in the vicinity of Baleenoptera, from which it differs by the broad- 
ness and flatness of the posterior part of the skull, the elevated and thick 
arch, and the deep temporal grooves. (. rathkei is the only species known 
and found in several localities in the Russian empire. 

Balena mysticetus, Greenland or right whale, is most frequently found 
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in the Greenland seas, Davis’s Straits west of Spitzbergen, Iceland, and 
Norway, on the coast of Labrador, in the Gulf of St. Lawrence, and round 
Newfoundland, by the bays of Baffin and Hudson, and in the sea north 
of Behring’s Straits. It is also found among the Philippine Islands, near 
Socotora (coast of Arabia Felix), and on the coast of Ceylon. It likewise 
frequents the Chinese seas. Formerly the whales were abundant about 
Spitzbergen and the Island of Jan Mayen. But since so many whaling 
vessels have appeared in those places, these animals have left their shores 
and have retired to the open ocean, where their catching is more expensive, 
difficult, and dangerous, and less productive. It is by no means improbable, 
however, that several species will hereafter be found to have been con- 
founded within the above limits. Thus there is pretty good evidence for 
supposing that the right whale of the Arctic Ocean of America west of 
Point Barrow, is different from that of Hudson’s Bay. 

It appears from the testimony of ancient naturalists, that the whales 
advanced more southwards in the ocean than at present, the numerous 
vessels traversing the ocean having caused them to retire to more northern 
regions, where they enjoy a more tranquil life, and are less exposed to 
destruction. Man, however, has found out their favorite haunts, and yearly 
spends a season on those fishing grounds, and exposes himself to numerous 
dangers for the purpose of capturing them. Dewhurst, in his natural history 
of the cetaceans, states that the black whale comes from the south polar 
seas in May to bring forth its offspring; remains in the bays of New 
Holland, Africa, and South America, till August, and on the coasts till 
November, when it returns in a southwesterly direction. 

According to ancient records, the whales captured at the earlier periods 
of the fishery were larger than those known at the present day. The 
Greenland whale is, however, said still to reach sixty to seventy feet in 
length. The greatest circumference measures thirty to forty feet; the 
length of the tail five to six feet; the width eighteen to twenty-six feet; 
and the weight of the whole animal about 200,000 pounds. The layer of 
fat under the skin is ten to twenty inches thick. The lips are almost 
entirely composed of fat, and yield alone one or two tuns of oil. Generally 
a large whale gives one hundred and twenty tons of lard, from which thirty 
tuns of oil are obtained. 
When a whaling vessel arrives on one of the above mentioned fishing 

grounds, the first thing is to set up the so-called crow’s nest or watch-house. 
This crow’s nest consists of an old barrel, open above, and which is 
fastened vertically to the top-gallant mast. One man of the crew, relieved 
at intervals, stands in it, and keeps watch for the appearance of whales in 
the vicinity of the vessel. It is often a very dangerous post for the one 
who takes it; for, besides the intense cold which reigns in those regions, 
the winds are sometimes so powerful, that the sailor in the crow’s nest runs 
the risk of being thrown out of it. 

The appearance of a whale in the neighborhood is indicated by the 
columns of water ascending from its nostrils into the air, when the animal 
comes near the surface of the ocean to breathe, and which are visible from 
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a certain distance. Immediately a large boat, with six or eight seamen and 
one harpooner, is despatched as noiselessly as possible. When at a conve- 
nient distance, the harpooner, seizing a favorable occasion, hurls the har- 
poon into the side or back of the animal, where it remains fastened by the 
barb. The whale becomes furious, and takes to flight with rapidity. A 
long rope, connected with the harpoon, is immediately thrown overboard, 
in order that the boat may not be drawn under water by the wounded 
animal. After a certain time (half an hour or'an hour generally), the loss 
of blood has reduced the strength of the whale, which comes again to the 
surface to breathe, when it receives a new harpoon that makes it disappear 
again; and this is repeated until the animal is dead. The lives of the 
whalers: are constantly exposed to dangers, of which we have many 
accounts. A single stroke with the tail of a whale upsets a boat or throws 
it high in the air. 
When dead, the whale lies on the surface of the water, where its fat is 

carved into fe ge strips, which are hoisted aboard the ship. After the fat of 
one side is removed, the whalebones are taken, and the body is turned on the 
opposite side, which undergoes the same operation. The carcase and fleshy 
remains of the giant are left to sharks, skates, birds of prey, and other car- 
nivorous animals. 

The whaling business was formerly more productive than it is now. One 
hundred and twenty-four individuals are recorded as having been killed by 
one crew in eight voyages ; but now, five to eight whales are considered a 
rich prize for one voyage. 
_ Fam. 2. PHYSETERIDA, or spermaceti whales, is distinguished from the 
family of whales proper Ws being provided with teeth on the lower jaw. 
They are the largest animals among all Cetacea. The size of the head is 
remarkably large, equalling the half or the third of the whole animal. The 
upper jaw is excessively broad and deep, and has usually a few indistinct 
teeth, almost covered with the gum; the lower jaw is long and narrow, and 
enters into a fissure of the upper jaw, and is furnished on each side with a 
row of thick conical teeth, more or less obtuse. The dorsal fin exists in a 
rudimentary condition, or presents itself as a callous protuberance. There 
is one external opening to the spiracles near the anterior part of the snout. 
Physeteride are more or less social in their habits. 

The genus Physeter is the only one of the family, to which it gives its 
name. ‘The same uncertainty is met with here as in Balena, with regard 
to the number of species. As many as seven species, if not more, have 
been described, and still are not generally adopted, the characters upon 
which they are founded being too vague and contradictory. The latest 
writers on the subject admit but one, P. macrocephalus (pl. 106, fig. 2), the 
great-headed cachalot, or great spermaceti whale; /ig. 8 represents another 
form, that described by Lacépéde under the name of P. cylindricus, and 
given by others as the true P. macrocephalus. If the differences which the 
drawings exhibit are copied from nature, and prove not to be sexual, they 
are obvious enough for specific differences. However, from their gigantic 
mass, which is rarely presented at once in all its parts to the eye, unless the 
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spectator be placed at .quite a considerable distance, many mistakes might 
readily have been introduced into drawings, which are, with a few excep- 
tions, the only data in our possession. Thus, the small spermaceti (P. cato- 
don), the blunt-headed cachalot (P. trwmpo), the round spermaceti whale 
(P. cylindricus), the small-eyed cachalot (P. microps), the great-finned 
eachalot (P. mular), and the bunched cachalot (P. gibbosus), are still doubt- 
ful species; the two-toothed cachalot of Sowerby (P. bidens sowerbyt) belongs 
to the family of Heterodonts, but is not sufficiently known to decide upon 

its real place. It constitutes a genus by itself, nearly allied to Delphinus 
proper, with a peculiar organic structure, uniting Physeteridee to Delphinidee 
more intimately than any other group. 

The fishing grounds for the spermaceti whale are from the Seychelles 
Isles to Timor, and all the coast of New Holland as far as Shark’s Bay, the 
Japanese seas as far as the Philippine Isles, and to the eastward as far as 
California. 
The fossil remains of Physeter, which have already been discovered, 
have not been made the subject of a careful examination. Fragments were 
obtained in France and England, and, we are told, also in North America ; 
but the specimens alluded to here, and upon which the genus Wephrosteon 
has been established, are said to belong to:a recent and still living species. 

The generic name Arionius has, however, been given to a skull disco- 
vered in the meiocene of Germany. The upper part of its posterior surface 
is concave, and along the middle a vertical ridge is seen, vanishing as it 
goes downwards; the forehead is flat, horizontal, and remarkably broad, 
decreasing gradually in the elongated snout; the sides, formed by the tem- 
porals and frontals, are very concave from above downwards; the nasal 
canal widens in its way along the snout; the jaws are armed with numerous 
teeth; those on the lower jaw are longer and more acute, with almost 
rounded roots, and the crown pointed, conical, scarcely bent, provided in 
front and behind with a sharp edge, whilst on the sides a slight, not quite 
regular furrow is to be seen. A single species (A. servatus) is described. 

This genus may perhaps prove hereafter to belong to the next family, or 
even an intermediate between both the latter and this. 

The genus Balenodon is known by a single fragment of a tooth, whose 
structure differs from the same parts in Physeter in eves the dene layer 
thicker. The species is designated under the name of B. physaloides. 

. Fam. 3. DELPHINIDA, constitutes a very natural group among Cetacea. 
It is composed of the smallest species of the order, although some of them 
attain a considerable size, as between twenty-five and ee six feet in 
length. The dolphins have a fusiform body, which seems completely 
deprived of a neck, the anterior region of which terminates by a snout 
more or less elongated, whilst the posterior region, the tail, is terminated 
by the horizontal fin common to all Cetacea. The size of the head is not 
disproportionate when compared to the body. The jaws are nearly of 
equal length, and both are furnished with a row of more or less conical or 
compressed teeth, varying in number in the particular species. ‘They are 
developed on the margin of the maxillaries, and in some species inserted in 
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a groove of the socket rather than in a proper socket for each tooth. 
From this disposition they have but little adhesion, which a slight effort 
may displace. The number of teeth varies among individuals of the same 
species as well as among the species themselves, as if these organs hold but 
a secondary importance in the existence of the dolphins. ‘The spiracles or 
blow-holes, after traversing the upper jaw, unite without in a single orifice, 

which is in the form of a crescent, and is situated at the top of the head. 
Their organs of sense seem to be in equal number with those of the other 
mammals, although most of them are less developed. The eye is very 
small, and furnished with narrow eyelids deprived of eyelashes; the pupil is 
cordiform. ‘The external orifice of the ear is scarcely perceptible. The 
tongue is thick, short, smooth, susceptible of bus very little motion, and 
sometimes fringed on its margins. The sense of touch is rendered very 
obtuse by the fact of their having a smooth skin deprived of hairs, and the 
presence of a layer of fat underneath. The seat of the sense of smell is 
not yet known. Besides the tail and its fin, the dolphins have, as organs of 
motion, two pectoral fins, and often on the middle of the back a fold of the 
skin which has the appearance of a fin. 

The genus Delphinorhyncus is characterized by a vaulted head and an 
elongated and narrow snout, with or without conical and crooked teeth: 
An osteological character is found in the bony structure of the head. The 
D. micropterus is distinguished by its small dorsal fin and the want of 
teeth ; it was found only once at the mouth of the Seine. Its geographical 
range is unknown. The second species of the genus, D. coronatus, is the 
largest of the family. Its lower jaw is a little longer than the upper one; 
both are beset with small, conical, very acute teeth, more numerous on the 

lower than on the upper jaw. The dorsal fin is semi-crescent-shaped; the 
caudal forms a complete crescent. The head is rather small in proportion. 
There are two concentric yellow circles on the forehead, whence the 
specific name is derived. This species is very common in the Arctic seas 
around the island of Spitzbergen. A third species, very imperfectly known 
as yet, is D. frontatus, quite distinct from the two preceding. The jaws 
are very much elongated, narrow, and thin, provided with twenty-four to 
twenty-five teeth on each side of both jaws. The forehead is much 
vaulted ; the dorsal fin reduced to a mere fold of the skin. The pectorals 
are scythe-shaped, and the caudals concave. The blow-hole is immedi- 

ately above the eye; its convexity being turned towards the snout. The 
haunts of this species are not accurately known. 

The genus Delphinus is distinguished by the form of the snout being less 
elongated’ and broader than in the preceding. The species are numerous, 
and found in every ocean; none of them are of a considerable size. A dor- 

sal fin generally exists, a single species only wanting this appendage. The 
most common one, D. delphis (pl. 106, jig. 4), congregates in numbers of 
individuals, and is met with in the Mediterranean as well as in the Atlantic 
and northern seas and near the equator. Its history, however, is little 
known, although spoken of by the ancients. It never reaches a length of 
more than six or eight feet. Its large jaws are covered with thin lips sus- 
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ceptible of but little expansion. There are from thirty-two to forty-seven. 
teeth on each side according to the age of the individuals. These conical, 
acute, and a little crooked teeth are slightly dilated on their middle. They 
are larger on the middle of the maxillaries than at their extremities, but are as 
simple in their roots as in their crown. When the jaws close, the teeth of 
one jaw lodge themselves in the intervals left between those of the other. The 
use of such teeth is to retain prey rather than to masticate it, for they swallow. 
their food entire. The nesarnak or nisarnak of the Greenlanders (D. turszo) 
is another species of this genus, known also under the name of bottle-nosed 
whale. It is quite rare, being seldom seen near the shores. It differs from | 
the common dolphin by a shorter snout and a smaller number of teeth, the 
form of which is obtuse. The body is short, the snout flattened above, the 
color entirely black with the exception of a small portion of the abdomen, 
which is whitish. Nearly forty species of Delphinus are described or men- 
tioned in Cuvier’s ‘‘ Histoire Naturelle des Cétacés,” many of which are 
still very doubtful, as they were never examined, but only seen in open sea 
from vessels. We would only mention one species more, D. peronii, from 
the south of Van Diemen’s Land, as it is deprived of a dorsal fin, the only 
one of the genus as it would seem. The lower part of the body and the 
snout are completely white, a peculiarity which caused Peron to bestow 
upon it the name of D. leucorhamphus. Several extinct species of Del- 
phinus are described as peculiar to the old world. Lately another species 
has been detected in the State of Vermont, which differs from all others. 

The genus Jiza resembles closely the dolphins proper by the general 
appearance of its external form and proportions. The snout is, however, 
more elongated, the pectoral fins broader, and the dorsal fin represented by 
a mere elevation of the skin. But the most prominent character is derived 
from the teeth, which are nipple-shaped. Only one species is known of this 
genus, inhabiting the rivers of the province of Moxos, South America. 
This is the £. boliviensis, which is said to attain a length of twelve feet. 
The angle of the mouth extends as far back as the eyes. The mouth itself 
is linear and only a little arched posteriorly. The skull is depressed, the 
snout thin, nearly cylindrical, and obtuse at its extremity. The number of 
teeth ranges from one hundred and thirty to one hundred and thirty-four; 

_ sixty-six or sixty-eight in the upper jaw, and sixty-four or sixty-six in the 
lower. Their surface is rough with deep interrupted grooves. On the 
front of the jaws the teeth are conical and crooked, whilst the others are 
thicker. 

The genus Platanista comprehends one single species from the river 
Ganges, representing with the genus Inia the family of dolphins in the 
fresh waters. The chief character of the genus consists in the narrowness 
of the jaws, with thin and prominent crests projecting forwards from the 
maxillaries on each side of the blow-hole. The Pl. gangetica reaches 
seven feet and more in length. The head is short and rounded; the beak 
Jong, thin, narrow, without lips, dilated upon its extremity. There is a 

rudimentary dorsal fin; the pectorals are very large, and the caudal nearly 
even. _— : 
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The genus Phocena, Porpoises, is easily recognisable by the shortness 
of the snout, which can scarcely be distinguished from the forehead. The 
jaws, however, are elongated, and very distinct from the skull when the 
soft parts are removed, which in the living condition give to the head and 
snout that roundness which distinguishes this genus. The porpoises live 
associated in large numbers, and sometimes ascend rivers far from the sea. 
Their food consists of fishes and molluscs, which they consume in large 
quantities. P. communis is the most common species met with in the 
Kuropean seas, and is often caught by fishermen. A species very much 
related to it, and with which it has been confounded until very lately, is 
peculiar to the American shore of the Atlantic (P. americana). It differs 
from the former in having the teeth grooved on the broad faces near the 
summit, so as nearly to divide them into three lobes, whilst in P. communis 
they are smooth. The dorsal fin is serrated and tuberculous. The largest 
species of this genus, the common grampus, P. orca (with some authors 
Orca communis), measures from twenty to twenty-four feet in length, with 
a body of proportional bulk. The snout is very short, the dorsal fin very 
high, the teeth large and in small number, eleven in each side of both jaws, 
conical and a little bent backwards. Those near the extremity of the lower 
jaw are worn off first. The upper part of the body is black, the lower white, 
and a white oblong spot above the eyes. Found in the Mediterranean and the 
Atlantic. The P. gladiator, or sword grampus, is remarkable for its dorsal 
fin, which is higher than the body itself under it. The skull is vaulted, the 
snout depressed, very obtuse, and the lower jaw a little longer than the 
upper one. ‘This species lives in Davis's Straits, on the coasts of America 
and Spitzbergen, in troops of from six to eight. The P. globiceps, also large 
and bulky, has a snout still shorter and more rounded, and a large triangular 
dorsal. The number of teeth varies very much; in adult specimens each 
jaw has from eighteen to twenty-six of them. Their form is conical, 
slightly curved inwards at their tip. This species keeps the open seas, but 
was once seen at the mouth of Charles River, between Boston and Charles- 
town (Mass.). A similar species, P. 7zssoana, is found in the Mediterranean, 
and has a snout still shorter, a character which has led some naturalists to 
place it in a special genus, Globicephalus, which included those porpoises 
with a round and more or less spheroidal head. Some other species of 
Phoczena are described in systematic works. 

The genus Delphinapterus includes only one species as far as known, the 

beluga or white whale, whose characters consist in the absence of a dorsal 
fin, instead of which it has only a kind of longitudinal projection on the 
back. The head is proportionally small, spheroidal, and the snout truncated, 
or rather rounded off. Both jaws are equal, and furnished with nine or ten 
small teeth, blunt at the top, but unequal and distinct from each other. 
The D. beluga is a native of the northern seas, the Arctic, and especially 
of Hudson’s Bay and Davis’s Straits. 

The genus Oxypterus is known only from vague information. Rafinesque 
established it for a species from the seas of Sicily, calling it O. mongitor?. 
According to Quoi and Gaimard (Voyage de ]’Uranie, Zool., p. 86, pl. ii., 
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fig. 1) the genus would rest upon the presence of two dorsal prominences, 
one situated near the fin and the other near the head. The form of the 
snout is unknown, so that we are in doubt as to whether it is elongated as in 
the dolphin, or truncated as in porpoises. The naturalists of the “ Uranie” 
met a second species in 1819, between the Sandwich Islands and New South 

Wales, in 5° 28’ north latitude. This is known also under the name of 

O. rhinoceros. bac, 
Fam. 4. HETERODONTIDA, is difficult to characterize on account of the 

dissimilarity between the few genera and species of which it is composed, 
and the little knowledge possessed of them. The teeth are of different sorts, 
always few in number, and sometimes even wanting in the adult state. 
~The extinct genus Ziphius, which we place here for the sake of conveni- 

ence, ls intermediate between Hyperoodon and Physeter, and seems to have 
preceded and foreshadowed in the tertiary epoch these two genera of our 
days. Three Kuropean species are described, but none of them are fully 
known. ; 

The genus Myperoodon is based upon a singular structure of the head, 
which consists of a large and elevated apophysis rising from the middle of 
each upper maxillary, giving to the posterior part of the head that peculiar 
shape which characterizes it. Their teeth, two in number, small, acute, 
near the extremity of the jaw, sometimes hidden under the gum or wanting, 
whence the name of Delphinus edentulus, and the generic appellation of 
Aodon. The absence of teeth has led some others to place this animal 
among whales proper, but as it has no whalebones others have been 
induced to bring it nearer the dolphins. Only one species is described as 
belonging to this genus, the H. baussardiw from the northern Huropean 
seas. It has a dorsal fin and small pectorals. The beak is detached from 
the forehead, which is rounded and abrupt. The eyes are quite distant 
from the angles of the mouth, a peculiarity which distinguishes it from 
the dolphins proper. The body is fusiform, and tapers rapidly away from 
the dorsal fin to the tail. 

The genus Heterodon must provisionally include the two-toothed cachalot 
of Sowerby (Physeter bidens sowerbyt, Dewh.), which we shall designate by 
the name of H. sowerbyi. Its characters consist of a narrow and elongated 
snout, the upper jaw longer than the lower, which receives it; one single 
tooth below on each side, compressed, and obliquely directed backwards, 
placed in the middle of the margin of the jaw. A blow-hole, crescent- 
shaped, with the concavity forwards. This species was observed on the 
coast of England. The two-toothed dolphin (Delphinus bidens) resembles 
the Hyperoodon by the form of its head. Its place is, at any rate, in this 
family; but whether it belongs to the genus Heterodon, or to any other, 
we cannot decide at present. 
We place here the genus Arnanacus of Lacépéde, created for one species 

of cetacean, called by the Greenlanders Arnanak, from the supposed purga- 
tive qualities of its flesh and fat. It has also been referred to the genus 
Monodon, and is the M. spurius of the ‘‘ Encyclopédie Méthodique.” The 
Arnanicus grenlandicus has one or two small obtuse, conic, and crooked 
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teeth at the extremity of the upper jaw, none in the lower, and a dorsal fin ; 
thus, much nearer Hyperoodon and Heterodon than to Monodon. It is one 
of the rarest species of Cetacea, inhabiting the main ocean, seldom approach- 
ing the shores, and feeding chiefly upon pelagic molluscs. 

The genus Monodon, or narwhales, resembles the porpoises in the sphe- 
roidal head, but is deprived of a dorsal fin like Delphinapterus. The struc- 
ture of its skull brings it nearer the dolphins proper. The character by 
which it is distinguished from either one of them is the presence of tusks 
instead of teeth, originating from an alveolus common to both of the upper 
maxillaries and premaxillaries, which tusks are directed horizontally for- 
wards, and reach a length of eight or ten feet. ‘They are more or less 
twisted. Generally only one tusk is developed, the other remaining rudi- 
mentary. The mouth issmall; the dorsal fin rudimentary. The narwhales 
are chiefly found. in the polar seas, where they live in troops more or less 
numerous. 

Monodon monoceros (unicornis and bicornis) inhabits the seas of Green- 
land and .Spitzbergen. Another species is mentioned by Dewhurst, under 

the name of I. microcephalus, seen near Spitzbergen. 
_ Fossil remains of Monodon have been found in the upper tertiary beds 
of England and Russia, but have not yet been fully examined, so that the 
species are not determined and not compared with the living ones. 

ORDER 4. TLERBIVORA. 

Group 1. Sirenidia. 

_ The section of Sirenidia is composed of some aquatic mammals formerly 
placed among Cetacea, although by their herbivorous habits they have 
always constituted a natural group. Ancient writers have transmitted to 
us many fables respecting these animals; but modern investigation has 
removed the thick veil of ignorance which has enveloped this subject, 
especially with regard to the mermaids, those fabulous human-like beings, 
with the posterior parts of the body covered with scales, and terminated by 
afin. It is perhaps unnecessary to state that no such things as mermaids 
exist in nature. The seals, too, share with the Sirenidia the honor of giving 

rise to the mermaids and sirens of ancient and modern times. The pre- 
tended specimens usually exhibited in peripatetic or stationary museums, 
are generally fabricated from skins of monkeys artistically combined with 
those of fishes. 
The general form of the body of the animals comprised in this group is 

sub-cylindrical, tapering posteriorly, where it terminates by a horizontal fin 

similar to that of the whale. The head is somewhat detached from the 

trunk by a neck more or less apparent, and rises above the horizontal line 
of the body. The lower jaw is generally shorter than the upper one; both 
are furnished with teeth with a flat crown, more or less irregular, and 
adapted for the grinding purposes suited to their herbivorous habits. Instead 
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of the b owing-holes of Cetacea, we find here nostrils constructed like those 

of other mammals. There exists no external ear; the eyes, proportionally 
small, are provided with a nictitating membrane, which is wanting in Ceta- 
cea; the upper lip and snout are beset with thick beard-like bristles; the 
skin itself is generally smooth, and deprived of hair. Of the locomotive 
organs, the anterior ones alone are present, as in Cetacea, and similarly 
constructed for swimming; for this its adaptation is very great. The pos- 
terior limbs are completely wanting. Sirenidia live in society, not far from 
the shores, and at the mouths of rivers. They often go ashore to feed upon 
marine or aquatic plants, and may occasionally drag themselves on dry land, 
which Cetacea never do. ) 

Several fossil genera of this group have already been described, and we 
may expect some more to be discovered hereafter. The living genera are 
only three, Manatus, Halicore, and Rytina, comprising a very small number 
of species. We shall first introduce the extinct members, as the oldest data 
of the history which we endeavor here to relate. 

Fam. 1. DiInotHERIDz. The genus Dinotherium is founded upon a gigan- 
tic fossil from the tertiary beds of Germany, which created a great sensation 
at the time of its discovery. Different opinions have been entertained with 
regard to its true zoological affinities. First placed near the tapir and mas- 
todon, it is now generally associated to the Manati and other Sirenidia. At 
any rate, the Dinotheria are pachyderms, and were never mistaken as such. 
And when brought in the same group with Manati, this fact ought to have 
revealed to us the affinities of the so-called herbivorous Cetacea with pachy- 
derms, of which they form the lower grade, and among the latter the Dino- 
theria are the lowest. Their lower jaw is terminated by two tusks, curved 
downwards and backwards. The existence of great sub-orbital holes, and the 
form of the nasal bones, have induced the belief that Dinotherium was pro- 
vided with a proboscis similar to that of the tapir and elephant. The molar 
teeth, five above and five below, remind us of those of the tapir and manatee. 
Several species have been described from the tertiary beds of Hurope. 
D. giganteum is the largest and best known. Its habits are thought to have 
been similar to those of the Manati; it frequented the mouths of rivers, 
feeding upon aquatic plants; the tusks were occasionally used to force 
them out of the ground. A species of Dinotherium has been announced 
from the eocene of South Carolina. 

The genus Metaxytherium possesses all the osteological characters of the 
Dugong, as also its tusks, but the grinding teeth resemble those of the 
Manati. Although several species are known to have existed in Hurope 
during the tertiary epoch, they are imperfectly characterized. Some of 
their remains have previously been referred to the genera Hippopotamus and 
Manatus, until Christol created the genus which we here record. 

The genera Halitheriwm and Pygmeodon come near the Manati and 
Dugong, but are too imperfectly known to allow us to give a more detailed 
account of their history. 

The genus Cheirothertum, with a skull and skeleton constructed like the 
skull and skeleton of the Dugong and Manati, is provided with teeth, 
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reminding us of those of the Hippopotamus. The remains of but che 
species, C. subapenninum, of this genus have been found in the tertiary 
deposits of Italy. 
A fossil genus Chirotherium has been established from some foot-prints, 

at first referred to the opossum family, and afterwards believed to be a 
gigantic batrachian animal. Although differently spelt, its etymology is the 
same as that of Cheirotherium, making two homonymous genera in the 
nomenclature, one in the class of Mammalia, another, still douktful, in the 
class of reptiles. The latter is probably identical with Labyrinthodon. 

The genus Cymathotherium is placed among Sirenidia, perhaps with no 
propriety. The only part which we possess of that animal is a fragment of 
the lower jaw. ‘This jaw seems to bear but one single developed tooth, a 
little elevated above the margin of the bone. The crown of the tooth itself 
is compressed, and its base dilated; the root is long, exteriorly curved; its 
surface is furrowed, and the inner side exhibits a deep groove. C. antiquum 
is from the diluvial deposits of Germany. Its size, we are told, reached that 
of the Dugong. 

The genus Zoxodon bears a great resemblance to pachyderms, and will 
undoubtedly prove to be a-synthetic type of the latter and Sirenidia. Its 
real affinities, however, are not understood, inasmuch as great diversity of 
opinion exists among naturalists on their account. It is compared alter- 
nately with Rodentia, Cetacea, Edentata, and Pachydermata. By some it 
is brought near the seals; by others near the pachyderms, which it 
resembles most in the structure of its teeth. Now, if Toxodon approxi- 
mates to pachyderms, and was constructed to lead an aquatic life, it 
must enter the group of Sirenidia. Toxodon had no canines; trenchant 
incisors. The molars recall to the mind those of Kdentata; they are seven 
in number on each side, and implanted in the jaws with the convexity out- 

wards. [ 
The only well ascertained species of this genus was found at Bahia 

Blanca, on the banks of the Rio Negro (South America). Another, but 
doubtful species, is established upon a humeral bone found in Colombia 
(South America). 

Fam. 2. Manatip#. In the genus MJanatus, the grinding teeth are more 
numerous than in the others of the same family, being eight in number. 
The crown of these is square and flat, marked with transverse ridges, and 
provided with a root distinct from the crown. The incisors are in a 
rudimentary state in the young; the canines constantly wanting. The 
pectoral fins exhibit on their edge the tips of four nails. The caudal fin is 
rounded. The species hitherto known in a recent state are few in number, 
and seem to differ but little from each other. JL americanus or australis 
is found on the Atlantic coast of South America, from which it ascends 
into the rivers, especially the Amazon and tributaries. JZ. senegalensis is 
another, from the western coast of Africa. This species is smaller than 
that of America, being seldom more than about eight feet long. Its color is 
blackish ash. A third but doubtful species, MZ. latirostris, is said to be pecu- 
har to East Florida, the Gulf of Mexico, and perhaps the West Indian seas. 
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The latter might be identical with the species of South America. Fossil 
remains of the genus Manatus have been found in the tertiary deposits of 
North America. We possess but vague information respecting the fossil 
Manati of Europe. No one has been as yet satisfactorily determined. 
Fam. 8. Haticorip# The genus Halicore is distinguished from 

Manatus by the teeth, which are destitute of a root properly so called, by 
their plane upper surface, and by powerful, tusk-like incisors at the upper 
jaw, and «overed by the lips. The anterior limbs are uniform, and 
destitute of nails. The caudal is crescent-shaped, as in Cetacea. The 
nostrils are placed near the upper surface of the snout, and quite distant 
from its extremity. The inter-maxillaries and lower jaw are bent down- 
wards, another striking difference between this genus and Manatus, in 
which both jaws are nearly straight. HH. indicus, the only species known, 
inhabits the Kast Indian archipelago. 

Fam. 4. Rytinipz. The: genus Rytina is remarkable for the structure 
of the outer layer of the skin, which possesses below the thin and deciduous 
epidermis, a crust composed of fibres or tubes, placed vertically on the 
skin. This crust is so hard that steel can scarcely penetrate it, and when 
cut it resembles ebony by its compact tissue and its color. The entire 
surface is unequal, rough, cracked, and destitute of hairs. The lips are 

double, an internal and an external one. The jaws are provided on each 
side with a plate or compound tooth, destitute of a root, and resting on the 
jaws. There are no tusks. The caudal fin is crescent-shaped; the 
pectoral fins, or anterior limbs, have no nails externally visible. One 
single species is known, #2. borealis, inhabiting Behring’s island. It reaches 
twenty-four to twenty-five feet in length, and is therefore the largest of 
the living representatives of the family, and was only exceeded by the 
gigantic Dinotherium. 

Group 2. Trichechide. 

The Walruses constitute quite a peculiar group, hitherto placed near 
the seals on account of a general resemblance in the form of their body and 
in the similar structure of the limbs, which are four, the normal number in 
Vertebrata. In the head and teeth, however, they differ widely. There 
are neither incisors nor canines in the lower jaw, which is compressed 
anteriorly in order to pass between two enormous tusks, sometimes two 
feet in length, which project downwards from the upper jaw. The molars 

are all short, obliquely truncated cylinders; there are four of them on each 

side, above and below, but at a given age two of the upper ones fall off. 
The upper jaw possesses two deciduous incisors, which in form and struc- 
ture are similar to the molars. The walrus differs chiefly from Sirenidia 
by the presence of hind limbs, and short hairs covering the body, to which 
characters we may conveniently add the tusks. They have received the 
vulgar appellations of morse, horse-whale, sea horse, sea elephant, and also 
sea cow, now more restricted to Manat. 
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In removing the walruses from the seals, to bring them near the pachy- 
derms, we agree with the views brought forth a year ago by a most skilful 

American anatomist (Proceedings of the Boston Society of Natural History, 

III. 1850, p. 242). 
Sirenidia and Walrus together undoubtedly belong to that great group 

called Pachydermata, but do not constitute a single series. The pachy- 
derms need to be revised carefully, and the numerous extinct genera once 
more compared with both the aquatic and terrestrial living types. 

Fam. TRICHECHID# is the only one of the group, and contains but one 
single genus, the genus Z’richechus, composed only of one well ascertained 
species, 7. rosmarus (pl. 114, fig. 8), of the history of which the following 
is an extract from Bell’s History of the British Quadrupeds :— 

“The form of this animal is extremely unwieldy ; its bulk, in comparison 
with its length, being greater than in any other form of Phocide. This, 
with the relative small size of the head, the full, thick muzzle, and the long 

tusks, directed downwards, gives it a most strange appearance. Like the 
seals, it frequents principally the northern regions, where multitudes of 
them associate in herds on the rocks or ice fields, throwing themselves off 
on the first approach of danger into the sea, where they are as active and 
as much at home as the seals themselves. The walrus, however, from the 
form and structure of its teeth, cannot live upon fish to the exclusion of 
vegetable food. ‘The small number of grinding teeth, and more especially 
their extreme shortness and rounded form, are calculated rather to bruise 
the half pulpy mass of marine vegetables, than to hold and pierce the 
slippery hardness of the fish’s scaly cuirass. One of the most remarkable 
peculiarities is the form and size of the superior canine teeth, which are 
directed downwards, and are extremely long and powerful, constituting a 
pair of defences of immense strength. 

“The walrus is found only in the colder regions; it comes often on 
shores or on the ice, and remains there sometimes in herds of forty, eighty, 
a hundred or more, for days together, until they are driven to the sea either 

by alarm or hunger. They are often killed on land at Spitzbergen and 
other northern coasts, by means of a lance or spear, for the sake of their 
oil, and the ivory of their tusks, which is much more valuable than that of 

the elephant, on account of its superior whiteness, and density. Of late 
years, the pursuit of these animals has greatly diminished their numbers, or 
at least taught them more caution, and rendered them extremely fearful of 
their arch-enemy. In the water, the chase of the walrus is exceedingly 
difficult. The extreme thickness and hardness of their skin render it 
impervious even to the stroke of the harpoon, nnleys well directed and sent 
with great force. 

‘Before the persecution above alluded to had taught them to be appre- 
hensive of the approach of mankind, they were often found at a considerable 
distance from the sea; and as the hunters placed themselves between them 

and the water, numbers were intercepted in their retreat, and readily 
destroyed. Of the carcases of the first that fell the hunters made a sort of 
barrier to oppose the remainder; and i in this way, on some occasions, three 
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or four hundred have been killed. When wounded they become furious, 
striking from side to side with their long tusks, seizing and breaking asunder 
the weapon with which they are attacked, and at length, placing the head 
downwards between the fore paws, roll themselves like an immense ball 
into the sea.” o 

The walrus was formerly met with along the Atlantic coast of New 
England, and about the year 1650 extensive fisheries were carried on 
along the coast of New Brunswick. Fossil species of the same genus are 
found within the limits of the United States, one of which is described 
under the name of Trichechus virginianus. Others, as it seems, have left 
their remains in the old world. Bik 

In size the walrus surpasses the largest ox, and attains twenty feet in 
length. The body is covered with short yellowish hair. 

Group 3. Pachydermata. 

The group of Pachydermata is a very natural one amongst the Herbivora 
of our days. It includes those hoofed mammals which are not ruminants. 

Among terrestrial animals they are the largest. They are characterized 
by the thickness of their skin, to which their name has reference; most of 
them are bulky and heavily built, even in the species of middling size. 
The clavicle or collar bone is absent: the pachyderms have limbs destined 
to support the body, and not for seizing any object. They are terrestrial 
or semi-aquatic, and constitute the natural ascending transition from the 
Cetacea and Sirenidia. 

Fam. 1. ANOPLOTHERIDZ. This family combines the characters of the 
ruminants and those of the multungulate or many-hoofed pachyderms. 
The skeleton still presents much of the slender and light forms of the two- 
hoofed ruminants. The genera composing this family are all extinct, 
having only existed during the tertiary epoch. The typical forms lived in 
the eocene period, and towards the end of the meiocene they became less 
numerous, disappearing completely during the pleiocene period. 

The genus Anoplother‘um is considered as having some affinities with 
the rhinoceros, the horse, the hippopotamus, the hog, and the camel; and 

indeed this is not at all surprising, for Anoplotherium has preceded all these 
genera in the history of life upon the surface of our globe. They are the 
prototypical or synthetical creation, combining, during the eocene, the 
forms which were to appear distinct at a later date. Anoplotherium has 
forty-four teeth disposed in a continuous and uninterrupted series, a charac- 
ter found nowhere else except in man. Complete skeletons of Anoplotherium 
are preserved in collections ; the feet are provided with only two developed 
toes, aS In ruminants; in some species, however, there are small accessory 
toes. The Anoplotheria were bulky and stout animals possessing a large 
and thick tail, calling to mind that of the otters, whence the opinion that 
these animals were divers and had habits similar to those of the hippopota- 
mus. Remains of two anoplotheria have been found in Paris; the A. com- 
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‘mune also existed on the Isle of Wight. Another species is mentioned as 
peculiar to the Sivalik Mountains in Asia. 

The genus Xiphodon is composed of one species of Anoplotherium, the 
light and slender form of which seems to indicate great agility, comparable 
only to that of the gazelle and the roe. The tail is short and slender. 
* The genus Dichobune, with the same essential characters, is of the size 
of the hare, with the same proportion between the anterior and posterior 
limbs, which according to all probability gave to them a similar walk. 
Three species occur in the tertiary basin of Paris, and a fourth is peculiar 

to England. 
The genus Oplothertwm exhibits great affinities with Anoplotherium, and 

more especially with Dichobune, but differs by an essential character; the 
canines, which in the preceding genera are searcely to be distinguished 
from the incisors, are prominent and curved like those of the tapirs and 
Paleotherium. Species of this genus have been found in France and 
Germany. The genus Microtherium was established upon one of them. 

The genus Macrauchenta combines in a remarkable manner the forms 
of the camel and Paleeotherium. The head and teeth are yet unknown; 
but the vertebrz of the neck indicate that this region of the body was 
elongated, as in the lama. The legs or limbs resemble those in ruminants, 
but the feet are constructed as in pachyderms. The only species known 
was found in Patagonia, south of St. Julian harbor. Its size was nearly 
equal to that of the rhinoceros and hippopotamus of our days. 

The genus Chalicotherium is known only by its dentition, which indicates 
an affinity with Anoplotherium. Two species have been found in the 
meiocene deposits of Germany, whose bulk, it is supposed, reached that of 
the rhinoceros. 

The genus Cainotherium we merely mention here. It is but little known. 
In the opinion of some it is the same as Chalicotherium, and in that of 
others the same as Oplotherium. Two species, we are told, have been 
found in the eocene deposits of France. 

Fam. 2. HIPPOPOTAMID#, or PACHYDERMATA PROPER, in the actual fauna, 
generally comprehends clumsy and colossal beings the limbs of which are 
very short, the hind feet with three and the fore feet with three or four 
hoofed toes. The hoofs themselves are of irregular forms, as in the follow- 
ing family, and all of them rest on the bottom. For this reason there are 
no posterior rudimentary toes. The dentition exhibits both analogies and 
affinities with the other families of the order. The incisors are either want- 
ing or vary in number from two to six. Canines seldom exist, and where 
they happen to be present their length is not disproportioned. The molars 
are generally seven in each jaw, sometimes only six in the lower, exhibiting 
various forms. The few living genera, with equally few species, inhabit the 
warmer parts of both the old and new worlds. Fossil remains of species 
belonging to the recent genera, together with others belonging to genera 
entirely extinct, have been found in the tertiary beds of America, Europe, 
and Asia. 

The genus Hippopotamus is characterized by a very massive and naked 
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body, very short legs, the belly reaching nearly to the ground; by an enor- 
mous head terminated by a broad muzzle. The tail is short; the ears and 
eyes small. There are to each foot four nearly equal toes terminated by 
little hoofs. These animals frequent rivers, and feed upon roots and other 
vegetables. They are stupid and ferocious. The HA. amphibius from 
southern Africa is represented on pl. 111, jig. 8. Hippopotami were 
formerly found throughout Egypt, very abundantly in the Nile, but are con- 
fined now to Nubia and to the rivers of central and southern Africa, in 

Senegal, Zaira, and Gambia. During daytime they keep in the rivers, 
hidden among marshy grasses. They are good swimmers, and can remain 
immersed a very long time. When swimming they snort heavily, and 
exhibit only the snout above the water. They are often met with in flocks 
of fifty individuals or more. They sleep and lie exposed to the sun in 
shallow water. The female produces only one young at a time. Hippopo- 
tami are not dangerous to man, unless attacked by him and wounded. 
They are killed either by the musket or the harpoon. The Africans make 
use of the fat and tongue as food, the skin for whips, and the canines (some- 

times two feet in length) are worked in the same way as the tusk of the 
elephant, and seem to be a finer article. A small species, H. hberiensis, 
is found in the rivers of Liberia, where it is rather common. Fossil species 
of Hippopotamus are quite numerous in Asia, less so in Kurope. Their 
discovery in. America is quite recent. Where they possess only four 
incisors they form the genus Tetraprotodon, and when six Incisors exist in 
both jaws we have the genus Hexaprotodon. The species with six incisors 
in both jaws are more numerous than the others. 

The genus Potamohippus is extinct and little known. It has been esta- 
blished upon some teeth from the tertiary beds of Germany, resembling 
much the upper canines of the Hippopotamus, or the lower milk internal 
incisor of the same animals, but with the difference of being deprived of a 

furrow at their inner surface. 
The genus Srderothervwm was created from a fragment of an upper 

grinding tooth from the tertiary of Wirtemberg, whose surface is some- 
what like that of Hippopotamus. | 

The genus “Ylasmothertwm was established upon a fragment of the lower 
jaw, and said to have come from Siberia. Since then one tooth was dis- 
covered near the Caspian Sea, and a posterior part of a head found on the 
Rhine has also been referred to it. The molar teeth remind us of those of 
the rhinoceros; but the enamelled plate of the interior is more undulated, 

and presents nearly the same complication as in the teeth of the horse, and 
perhaps still more that in Hippotherium, or horses of the tertiary era, 
which sometimes undulate. Their elongated and prismatic form constitutes 
another analogy with the teeth of the horse. The form of the jaw itself, 
its size and thickness, indicate a stout animal resembling probably the 
rhinoceros. in its general outlines, and reaching the bulk of the largest 
species of this genus. Its habits were probably also similar to those of the 
rhinoceros. 

Fam. 8. RaInocEROTIDZ. The genus Rhinoceros is easily distinguished 
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by the horn-like processes which it exhibits on the nose, and to which its 
name refers. The horn or horns (there being one or two present) consist 
of a fibrous and horny substance, resembling agglutinated hairs, and adhering 

to the skin. Each foot is divided into three toes. There are four incisors 
above and four below, two being very small or completely wanting, and 

seven molars on each side. No canines. The rhinoceros of India (R. 
indicus) is represented on pil. 118, fig. 1, and will give an idea of its clumsy 
appearance. ‘The African species is provided with two horns on the snout. 
Rhinoceroses have been much more numerous during the tertiary epoch than 
in our days, and have inhabited countries from which they are now com- 

pletely excluded. Their fossil remains have been found from the north of 
Europe to the south, in France, Italy, England, and especially in Germany. 
Ten to eleven extinct species are already on record. Some of them are 
relatively small sized. Several species are known from the eocene of the 
Upper Missouri. It is perhaps worth mentioning here that the genera 
Celodonta and Aceratherium have been established on immature speci- 
mens of true rhincceros. 

Fam. 4. Parzorureripa.. The genus Paleotherium is without living 
representatives, but its outlines have been restored from the study of com- 

plete skeletons. The nasal bones resemble somewhat those of the tapir, 
indicating clearly that Paleeotherium had similar forms and a small flexible 
proboscis. The fore and hind limbs have three hoofed toes. Upwards of 
twelve species are described as having been found in the old world. The 
western tertiary deposits of America have also yielded jaws and other frag- 
ments belonging to the same genus. 

The genus Lophiodon comes nearer Tapirus, from which it differs in the 
structure of the molars, the relative number and proportion of the folds of 
enamel. A dozen species of this genus have already been made known 
by fragments more or less numerous. These remains were found chiefly 
in France and Germany, where the animals referred to lived mostly during 
the meiocene period. 

The genus Tapirotherium was founded upon one species of Lophiodon. 
The genus Listriodon is distinguished from Lophiodon by the structure of 
the teeth. The genus Coryphodon, in the actual state of our knowledge, is 

not certainly distinct from Lophiodon. The affinities of the genus Tapiro- 
porcus are still to be investigated, as they might prove, perhaps, relation- 
ship with the Suiline family instead of the present one. 

The genus Platygonus is American, as far at least as our knowledge of 

its history goes. Its remains, all belonging to one species, were found in 
the lead region of Illinois. It presents a peculiarity which is only observed 
in Hippopotamus, although to a much less degree, consisting in the dilata- 
tion of the angle of the lower jaw into a large and broad expansion, 
concave outwards. The superior canines are compressed, acute, and 
slightly curved, directed forwards and downwards so as to be entirely con- 

cealed by the lips as in Tapirus and Lophiodon. We have, therefore, here 
a type which combines the characters of several quite distinct genera, 
although not yet fully understood. 
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The genus Anthracotherium is very remarkable, as it forms a link of 

relationship between the Anoplotheride and Suide. By the upper molars 

they are allied to Anoplotherium, whilst those of the lower jaw resemble 

those of the hog, and more particularly of the extinct genus Cheeropotamus. 
The remains of several species have been found in the meiocene deposits 

of central Europe. 
The genus Tapirus possesses twenty-seven molars, which present two 

transverse and rectilinear prominences when not worn off. Each jaw has 

six incisors and two canines, separated from the molars by an empty space. 

The nose resembles a small fleshy proboscis; there are four toes to the fore 

feet, and three to the hind ones. For a long time only a single species was 

known of this genus, the American tapir (IT. americanus), quite common in 
Paraguay, of the size of a small ass. It frequents wet places along the 
rivers of South America. The skin is nearly naked, the tail moderate, the 
neck fleshy, forming a sort of crest on the nape. Another species is now 
known to inhabit the Andes. A third, 7. indicus (pl. 111, fig. 1), occurs 
on the eastern continent. Many fossil species, some of them of gigantic 

size, are on record, three from central Europe, and one from Brazil. 

Fam. 5. Exvepnantiwwa, or Progoscipra, is characterized by having an 

elongated, flexible, and powerful proboscis, an organ of touch as well as of 
smell, together with very large projecting tusks. There are no canines or 
incisors, properly so called ; in place of them we find the tusks. The toes 

are five in number on each foot, very complete in the skeleton, but so 

incrusted by the callous skin which surrounds the foot that their only 
external appearance is in the nails attached to the edge of this kind of hoof. 
The representatives of this family are not very numerous in genera and 
species, as if their enormous size had forbidden a greater profusion. ‘Two 
genera, one extinct (Mastodon), and the other living (/ephas), constitute 
the whole of it; most of the species are extinct. 

The genus Mastodon is very nearly allied to the elephants. It had, like 
the latter, a large proboscis, by means of which it could gather on the sur- 
face of the earth the plants and roots upon which it fed. The head and neck 
are short, and could not easily reach to the feet without some such provi- 
sion. It differs from elephants in the structure of the molar teeth, the 
crown of which, instead of being flattened above, exhibits small cones 

arranged in a certain number of transverse rows. In size mastodonts were 
generally superior to elephants. Many species are described, but some of 
them are still doubtful. They all lived during the tertiary epoch, and in 
larger number towards the end of it. They were very common in Ame- 
rica, and the discovery of the remains of some of them has from time to 
time produced a very great sensation. Various names have been applied 
to these remains. The following belong to the Wastodon giganteum, the 
largest and first species known: Mammuth ohioticum, Mastotherium, Har- 
pagmotherium canadense, Elephas carnivorus (the tuberculous crown of 
whose teeth, when first discovered, led some to imagine carnivorous 
habits), Tetracaulodon mastodontoideum, Missourium theristo-caulodon, 
and many other specific denominations. Species of this genus have left 
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their remains nearly all over the world. When young, mastodonts are 
provided with two small, short, and straight tusks at the lower jaw, a 
character upon which was founded the genus Tetracaulodon, alluding to 

the presence of four tusks. 
The genus Elephas comprehends the largest of the terrestrial mammals 

now living. They are provided with molar teeth or grinders, the bodies 
of which are composed of a variable number of vertical lamine, bony in 
their structure, but enveloped with enamel and cemented together by a 
third substance called cortical or cement. These grinders succeed each 
other from behind forwards and not vertically, as in most species of 
Mammalia. As fast as one tooth is worn, it is pushed forwards by that 
which comes after it; hence it happens that the elephant has sometimes — 
one, sometimes two grinders on each side, or four or eight in all, according 
to circumstances. The first of these teeth is always composed of fewer 
lamine than those which replace them. We are told that elephants thus 
shed their teeth eight times; their tusks, however, are changed but once. 

The elephants of our days are clothed with a rough skin nearly destitute 
of hair, and are only found in the torrid zone of the eastern continent, where 

hitherto only two species have been ascertained. The Indian elephant (£. 
indicus) is represented on pl. 111, fig. 9. The other species belong to 
Africa. Fossil remains of elephants have been found throughout the whole 
continent of Europe, in Spain, Italy, Switzerland, Belgium, France, Eng- 
land, Germany, and Russia. But they appear nowhere so abundant as in 
Siberia, where the tusks have become an active branch of trade. The 

inhabitants of Siberia explain the presence of those large deposits of tusks 
and bones by the following fiction: They believe that the soil of their 
country is excavated by animals of a gigantic stature, which they call 
mammouths or subterraneous moles, imagining that these animals are 
destined to live constantly in the dark, and that they are killed by the light 
when they dare to approach the surface of the earth. Similar ideas are 
spread all over the Asiatic continent, for accumulations of such bones have 
been discovered near the boundaries of China. Elephants also inha- 
bited North America during the tertiary period ; fossil tusks, teeth, and_ 

bones have been found from the north to the south. The EKlephas primi-’ 
genius, or Siberian mammoth, is more commonly found near the Arctic 

polar ice, and buried in it, as if it had lived there at a given period 
and been suddenly surrounded by snow and ice in which it is pre- 
served, skin, hair, flesh, and all. We have authentic reports that dogs 

have been fed upon their flesh. The white bears have probably devoured 
many of these colossi. Like mastodonts, the elephants were formerly 
spread all over the surface of our globe. 

Fam. 6. Hyraciwz£. The genus Hyraz, or damans, is constituted by the 
smallest living pachyderms, which are not larger than an ordinary rabbit, 
and on that account referred by some to Rodentia. Their molars are similar 
to those of the rhinoceros, and their upper jaw is furnished with two strong 
incisors, curved downwards; and at a very early age they are provided with 
two very small canines. There are four toes to the fore feet and three to the 
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hind ones, all of them terminated by a very small, thin, and rounded hoof, 

except the internal posterior, which is armed with a hooked and oblique 
nail; the upper lip is cleft ; the snout and ears are short; the body densely 
covered with hair; and the tail reduced to a mere tubercle. One species 
inhabits the Cape of Good Hope; another, H. syriacus (pl. 111, fig. 2), is 

peculiar to Asia. 
Fam. 7. Suipa. In the actual fauna, this family is characterized by a 

fluctuation in the proportional numbers of the teeth, and by four toes to 
each foot, by which it differs at once from Anoplotheride, with which it 
would seem to bear some affinity. The number of the molars varies from 
three to seven; the canines are always distinctly developed ; and the 
incisors may either be absent, or six and less may exist, situated more or 
less horizontally in the jaw. The two central toes alone touch the bottom 
with their three-sided pyramidal hoof; the other toes are much developed, 
as posterior claws provided with hoofs. The nasal bones elongate forward, 
and terminate by a proboscis-like nose, fitted for digging. The structure of 
the skeleton is more clumsy than in Anoplotherium, from which the Suide 
are always distinguished by a shorter stature. The living genera of this 
family contain but four species, and are distributed all over the surface of 
the globe, within the temperate and torrid zones. 

The genus Adapis, from the oldest tertiary beds, is considered by some. 
as belonging to Anoplotheride, by others to Suide. There are four sharp 
and oblique incisors above, and four below; behind these, and on each side, 

a stout and prominent canine, straight in the upper jaw, oblique and curved 
forwards in the lower; the upper molars, seven in number, are variable in 

form, as also the lower ones, the number of which could not be ascertained, 

from want of complete jaws. We know but one single species of this genus 
(A. parisiensis), from the eocene of Montmartre. 

The genus Hyotherium is not yet sufficiently characterized. Its remains 
were found in Central Europe, and indicate an animal of the suiline family, 
resembling very much the babiroussa now living in the Indian Archipelago. 
The number of the incisors is not known; the molars, it is supposed, were 

six on each side of each jaw. Five species are already described, one of 
' which had first been referred to the following genus. 

The genus Cheropotamus, therefore, must have some close affinities with 

Hyotherium, from which it differs in the structure of the molars. There 

are on each side seven above, and six below, of these teeth, intermediate 

between those of the peccaries and hippopotamus. Several species have been 
distinguished ; one from Paris, another from Switzerland, and a third from 
Spain. Undescribed fragments are known from the south of France and 

Turkey. 
The genus Protocherus appears to be an American form, as the only 

species known was found in Illinois. The canines resemble those of 
Cheropotamus, but differ from it in having no accessory tubercles on the 

molars. 
The genus Hyracotherium, from the London clay (eocene), is very nearly 

allied to Cheropotamus, by its dentition. The four anterior molars are 
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proportionally greater and more complicated; the canines resembled most 
those of the peccaries; the skull, by its form, is intermediate between the 
damans and the hogs. It exhibits very large orbits, a character chiefly 
prominent among the timid rodents. Its size is supposed to have been 
about the same as that of the daman, which is among the smallest of the 

pachyderms. The only two species known belong to the eocene period, 
and to the British isles. 

The genus Microcherus shows a general resemblance with Hyracothe- 
rium in the structure of its teeth, but differs from it by the form of the 
posterior molars, and by the absence of a free space between the incisors 
and the two first molars. The genus is not yet sufficiently characterized. 
The only species known attained to the size of the European hedgehog. 

The genus Hyops is another American form, discovered in the same 
locality with Platygonus; that is, in the lead region of Illinois. It has been 
rather announced tothe scientific world than described. It bears very 
close affinities with the peccaries, and is on that account interesting, as pecca- 
ries of our days are confined on the same continent to more southern 
localities. . 

The genus Dicotyle (the peccaries) is characterized by the upper canines 
directed straight upwards, and projecting very little out of the mouth. The 
hind feet are deprived of external toes; the tail is absent, and on the 
back a glandular opening is observed, from which a fetid secretion is 
exuded. The metatarsal and metacarpal bones of their two greater toes are 
soldered together like those of the ruminants, to which they seem also 
related in possessing a stomach divided into several sacs. This genus is 
peculiar to the American continent, from Arkansas to Brazil, more abun- 

dant as we proceed from the north of that limit towards the south. JD. tor- 
quatus (the patira) or Mexican hog is the one met with in North America, 
as far north as Red River (Arkansas). Another (D. albirostris or labiatus) 
from Guiana, is represented on p/.111, fig. 3. The peccaries seem to have 
been more abundant in South America during the tertiary epoch than in 
our days, as five species are said to have left their remains in the caverns 
of Brazil. 

The genus Sus (the hogs) has twenty-four or twenty-eight molars or 
grinding teeth, of which the posterior are oblong with tuberculous crowns, 

and the anterior more or less compressed, and six incisors in each jaw. 

Each foot of the hog consists of two large middle toes armed with strong 
hoofs, and two much shorter lateral ones that hardly reach the ground. 
The incisors vary in number; the canines project from the mouth and 
curve upwards ; the snout terminates by a sort of truncated button fitted 

for turning up the earth. The wild hog, Sus scropha (pi. 111, fig. 6), is 

the parent stock of our domestic hog, Sus domesticus (pl. 111, fig. 5), and 

its varieties. The color is generally black; the ears are straight. It is 
found all over the surface of the globe ; its flesh is eaten by all except by 
Jews and Mahomedans. The eight following varieties are the most pro- 
minent ones. 1. The Hungarian race (Wallachia, Bosnia, and Moldavia), 

with very large ears and woolly bristles, greyish black, or yellowish red. 
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2. The Champagne race, very large too, body elongated, legs high, head and 
ears long, the latter pendent; hams proportionally small. 3. The Bavarian 
race, with delicate structure of the limbs and fine bristles, generally reddish 
brown spotted. 4. The Poland race, very large, yellowish, with a brown 
stripe along the back. 5. The Westphalian race, of a considerable size 
and very prolific. 6. The ordinary German race, not very large, white, 

grey, black, or spotted. 7. The African race, with a compressed body, 

straight ears, and remarkably thick and round hams. 8. The Chinese hog, 
which has been introduced into England and Germany: it is small, the 
dorsal line very much elongated, short limbs, a thick belly nearly Tenet 
the ground, a short taii, and an almost naked body. 

Fossil remains of hogs are found in America, Europe, and Asia ; those 
of Europe belong to the genus Sus proper, those of Asia and America con- 
stitute the genera Cherotherium and Harlanus. Of the genus Sus seven 
species are described, whilst others are still doubtful. 

The genus Harlanus contains but one species, first described by Dr. Har- 

lan under the name of Sus americanus, found in Georgia associated with 
bones of mastodonts, elephants, and megatherium. Remains of the same 

species have since been discovered in the lead region of Illinois. They 
resemble more Porcus babyrussa than any species of Sus. 

The genus Phacocherus, or wart-hogs, comprehends hogs of the actual 
fauna, having molars composed of cylinders cemented together by a kind 
of cortical substance, very similar to the transverse laminz of those of the 
elephant, and also succeeding each other from behind. The head is very 
large; the tusks, like canines, are inclined laterally upwards, and of a 

remarkable magnitude. On each of their cheeks hangs down a thick fleshy 
lobe, rendering them very hideous. The species of this genus are mostly 
African ; that from the Cape of Good Hope (P. @thiopicus) is represented 
on pl. 111, fig. 7. 

The genus Porcus includes Asiatic living hogs known as babiroussa or 
babyrussa (p. 111, fig. 4), as the name has been latinized. They are 
slender and more elegantly constructed animals than the other members 
of the family. The canines are conical, and directed upwards and back- 
wards, almost crescent-shaped. There are five molars above and five 
below on each side ; four incisors to the upper jaw and six below. Fossil 
remains of this genus have been discovered in the Sivalic Mountains 
(Himalaya), showing once more that genera which have existed during the 
tertiary epoch and are perpetuated in ours, inhabit nearly the same spot as 
that upon which they were at first placed. 

The genus Cherotherium contains one extinct species of hog, from the 
upper tertiary of the Sivalic Mountains. It is a genus peculiar to that part 
of the world, and ceased to exist before the establishment of the present 

creation. It much resembled the hogs. 
The genus Calydonius, from the tertiary beds of Switzerland, resembles 

somewhat Sus and Phacocheerus ; the canines are provided with a rough 

and striated vertical band of enamel. Only two species are known. 

Fam. 8. Eauwa. With this family we close the series of pachyderms. 
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Nothing is more striking than the characters by which it is distinguished 
from all others, namely, a single hoof with an apparently single toe to each 
foot; but on the skeleton, on each side of the metatarsus and metacarpus, 

there are spurs representing two lateral toes. Only:one genus of the pre- 
sent family is found in the actual fauna and with but comparatively few 
species, whilst in the tertiary deposits we find at least as many extinct 
species together with extinct genera. 

The genus Equus is characterized by six incisors in each jaw, the crowns 
of which, at an early age, are marked with a fossula, and six molars through- 
out, with a square crown, marked by lamine of enamel which dip into 
them, with four crescents, and in the upper ones, with a small disk on the 

inner edge. The male has also two small additional canines in the upper 
jaw, sometimes in both, which are almost always wanting in the female. 
Between these canines and the first molar is a free space corresponding to 
the angle of the lips where the bit is placed, and by which, as Cuvier 

remarks, man alone has been enabled to subdue and tame this powerful 
animal. 

The common horse, Equus caballus (pl. 110, fig. 4), is the most import- 
ant of all the animals that man has subdued. His associate in the chase, 

in war, and in the operations of agriculture, of arts and commerce, or raised 
for luxury, the horse has received by that perpetual contact a noble port 
and proud carriage. The horse, however, does not exist in a wild state at 

the present time, except in those places where horses were formerly domes- 

ticated and set at liberty, as in Tartary and America. They live in troops, 
each of which is conducted and defended by an old male. The young 
males are forcibly expelled as soon as they have reached the age of puberty, 
and follow the troop at a distance until they are joined by some of the 
younger mares. They propagate at four years; the period of gestation is 
eleven months. The age of horses is known by the incisors. The milk teeth 
begin to grow about fifteen days after the colt is foaled; at two years and 
a half the middle ones are replaced, at three and a half the two succeeding 

ones; at four and a half the outermost, or the corners. All these teeth, 

with an originally indented crown, gradually lose that mark by detrition. 
When seven or eight years old they are entirely effaced, and the horse is 
no longer marked. The life of the horse seldom extends beyond thirty 
years. This animal varies very much in size and color. The principal 
races exhibit sensible differences in the form of the head, in their propor- 

tions, and in their fitness for the various uses to which they are applied. 

1. The most beautiful and swift is the Arab (of which pl. 110, fig. 6, 
represents the mare with her colt, and fig. 7 the stallion), which has been 

instrumental in improving the Spanish race, and in connexion with the 
latter has contributed to form the English race; the Barbary, Persian, 
Circassian, and Turkish horses descend from the Arab. The Arab horse 

inhabits western Asia and northern Africa, where it is found of medium 

size. 
2. The northern horse, rather small than large, light, docile, swift, hard- 

working, enduring, and satisfied with little and common food. The Tartar, 
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Russian, Polish, Lithuanian, and Swedish horses descend from the same 

stock, to which also belongs the Siberian horse (pl. 109, fig. 11), which 
during winter is covered with very thick and long hair. 

3. The West European horse is large, less enduring, however, than eithase 

of the preceding ones: here belong also the Spanish horse, the Sicilian, 
the French, English, Hungarian, Transylvanian, German, and _ Italian. 

Pi. 110, fig. 5, represents the Norman team horse, supposed to be of Danish 
breed. It is raised in lower Normandy. 

The ass, Equus asinus (pl. 110, fig. 2), is another species of the same 
genus, originally from the great desert of central Asia, and still to be found 
there in a wild state, in innumerable troops, ranging from north to south, 
according to the season. The ass has been domesticated like the horse, 

and renders very great service to man, whom it has followed through 
almost all his migrations. A cross breed between the ass and the mare is 
called a mule, well known to the ancients, who called it Mulus, or the 

mule proper (p/. 110, fig. 3), produced by the male ass and female horse ; 
whilst they termed Hinnus the mule arising from the union of the male 
horse with the female ass. Mules are very valuable animals, and capable 
of being employed where the horse and ass would be useless. The mule 
stock cannot perpetuate itself, for it soon degenerates when it is not sterile. 
At any rate, sterility declares itself after the second or third generation, 
To keep the stock perfect. the parent of both species, the horse and the ass, 
must always breed together. 

The zebra, Equus zebra (pl. 110, fig. 1), originally from the south of 
Africa, has never been domesticated, and seldom tamed by man. It is 

nearly of the same form as the ass, but regularly marked with black and 
white transverse stripes. A female zebra has successively produced an 
offspring with the horse and the ass. 

The dzigguetai (Hquus hemionus), intermediate by its proportions between 
the horse and the ass, lives in troops in the sandy deserts of central Asia. 
It is of an isabella or light bay color, with a black mane and a dorsal line of 
the same color. Supposed to be the wild mule of the ancients. 

The couagga and the onagga or dawn are two other wild species of 

horses. 
If the American continent has no indigenous horse in the present fauna, 

the remains of several species are found in the tertiary deposits of North 
and another in South America. A few fossil species have been discovered 

in Europe and in the Sivalic Mountains in Asia. Two extinct genera of 
this family are already known. 

The genus Hippotherium differs from equus by the structure of the 

molars, the laminee of which are much more complicated, forming nume- 

rous zigzag folds. It forms also a transition towards the pachyderms 
proper, inasmuch as the anterior feet possess the rudiments of a fourth 
finger or toe. Several species have been described as belonging to Europe, 
but more recent observations seem to reduce their number to one, which 

lived in numerous individuals in the centre and south of Europe during the 
meiocene period up to the diluvium. 
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The genus Hipparion closely resembles the horses, but was of a much 
smaller stature. Its remains were found in the south of France. 
We have thus sketched out at some extent the history of the great group 

of pachyderms. The reasons for enumerating so many genera whose 
existence is confined to a past order of things, will appear when recapitu- 
lating the succession of the mammalia upon the surface of the earth. We 
have done this also with regard to Edentata, Marsupialia, and Cetacea. 
These groups are generally less known, and nevertheless of much greater 
importance, because they are the lowest of the class, and give us the key 
for its full understanding. 

Group 4. Ruminaniia. 

We now proceed to the group Ruminantia, through which we may pass 
more rapidly, as the families of which it is composed are generally better 
known, most of them having representatives in the fauna of the present 
day. Several genera are found in North America, some of them of quite 
imposing stature, and inhabiting the sparsely populated portions of the 
country. Some belong to the prairies, some to the forests, and others to 
the mountains. The characters of the group consist essentially in the 
singular faculty of masticating their food a second time by bringing it back 
to the mouth after a first deglutition. This power depends upon the struc- 
ture of their stomachs, of which they always have four, the three first being 

so disposed that the food may enter into either of them, the cesophagus 
terminating at the point of communication. The first, which is also the 
largest, is called the paunch, into which vegetable matters, coarsely bruised 

by a first mastication, are introduced. From the paunch they pass into 
the second, called the honeycomb or bonnet, from its peculiar structure, the 

walls being laminated like a honeycomb. ‘This second stomach is com- 
paratively very small, globular in form, and seizes the food, moistens, and 

compresses it into little pellets, which afterwards successively ascend to the 
mouth to be re-chewed. The animal remains at rest during this opera- 
tion, which lasts until all the food first taken into the paunch has been 

submitted to it. The aliment thus re-masticated descends directly into the 
third stomach called the /eaflet, on account of its walls being longitudinally 
laminated or resembling the leaves of a book; and thence to the fourth or 
the caillette, the sides of which are wrinkled, and which is the true organ 

of digestion, analogous to the simple stomach of other animals. In the 
young, as long as they subsist on the milk of the mother, the caillette is 

the largest of the four stomachs. The paunch is only developed by the 
reception of larger and larger quantities of grass, which finally give it an 
enormous expansion. 

The feet in ruminants are terminated by two toes, each cased in a hoof, 

which face each other by a flat surface, presenting the appearance of a 
single hoof which has been cleft; hence the name of cloven-footed, bifur- 
cated, &c., applied to these animals. Behind the hoof are sometimes found 
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two small spurs, the vestiges of lateral toes. The two bones of the meta- 
tarsus and metacarpus are united into one called the cannon, but in certain 
species there are also vestiges of lateral metatarsal and metacarpal bones. 
The incisers are totally absent in the upper jaw, being only found in the 
lower one, and almost always eight in number. A callous pad is substituted 
for them above. Between the incisors and molars is a vacant space, where, 
in some genera only, are found one or two canines. The molars, almost 

always six throughout, have their crowns marked with two double crescents, 
the convexity of which is turned inwards in the upper and outwards in the 
lower ones. | 

Of all mammals, the ruminants are the most useful to man. They 
furnish him with food ; some serve him as beasts of burden; others with 

their milk, their leather, horns, tallow, &c. The tallow is produced by the 
fat, which in cooling down becomes brittle, a peculiarity that the fat of no 
other animal possesses. 

_ The group of Ruminantia divides naturally into four families, the camels, 
giraffes, deer and antelopes, and oxen. 

Fam. 1. Cametip#. The few members composing this family deviate 
a little from the ordinary ruminants, and show some slight affinity to the 
pachyderms. The number of molar teeth is smaller than usual; the first 
of these teeth is separated from the others by a large free space, and 
placed near the canine, which it resembles by its form, but generally falls 
off at an early age. In advance of the canine and in the upper jaw are 
found on each side an incisor, also resembling in its form that of the true 
canine, giving to the jaw the appearance of possessing three canines. In 
the lower jaw, the height of which reminds us of that of the horse, are only 
six incisors. Horns or other frontal processes are always wanting, as well 
as posterior claws or rudimentary toes. The hoofs are very small, situated 
near the extremity of the toe, and unable to support the body of the animal, 
which rests much more on a callous sole behind it. Of the two living 
genera composing this family, one is peculiar to the old, the other to the 
new world, both inhabiting the warm zone. The remains of an extinct 
genus have been found in Siberia. 

The genus Camelus is characterized by the presence of canines in both 
jaws, and six molars above and five below on each side. The jaws them- 
selves are slender, elongated, the nasal bones small; the posterior part of 
the skull is provided with very prominent crests and ridges; the temporal 
grooves are very deep. The lip is turned and cleft, the orbits prominent, 
the neck very long, the legs and feet disproportioned, giving to the camels 
a somewhat deformed appearance. The ease with which they are fed, 
and the faculty they possess of passing several days without drinking, 
make them of the highest importance for crossing the deserts. The inner 
wall of the paunch or first stomach is covered with large masses of cells, 
which retain for some time a certain quantity of water. Nothing of the 
kind is seen in other ruminants, although some pachyderms possess a 
similar provision. The camels have two toes united below nearly to the 
extremity by a common sole, and their back is furnished with lumps of fat. 
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They are large animals of the eastern continent, of which two species 
are known, both completely reduced to a domestic state in the hot 
regions of Africa and Asia. Wild camels are said to be found in central 
Asia. 

The two humped camel, C.bactrianus (pl. 108, fig. 1), is originally from 
central Asia, and descends much less to the south than the dromedary or 

one humped camel, C. dromedarius (fig. 2), which has spread from Arabia 
into all the north of Africa, a great part of Syria, Persia, &c. 

The remains of two fossil species of camels have been detected in Asia 
about the Sivalic Mountains. Others, but still doubtful, are from France, 

from the shores of the Red Sea, and South America, if the latter do not 

belong to the following genus. 
The genus Auwchenia differs from the preceding in being destitute of 

humps on the back. The legs are shorter than in the camel. The neck is 
long, more vertical. The ears and hoofs are long. The two toes are sepa- 
rated or not, united as in the camels by a callous sole. Five molars above 
and four below on each side. The actual species of this genus belong to 
the western continent exclusively, where they represent the camels of the 
eastern. They are confined to the mountainous regions of South America. 
The lama, A. lama (pl. 109, jig. 6), the most common of the species, is as 

large as a stag, and was already known at the time of the conquest of 
Peru by Pizarro in 1534, and indeed was the only domesticated animal, 

being for the inhabitants of that country what the reindeer is to the Lap- 
landers. The paco, A. alpaca (pl. 109, fig. 5), is a variety with long 
woolly hair. Another species, the vicunna, A. vicunna (pl. 109, fig. 7), is 
of the size of a sheep, covered with fawn-colored wool, extremely soft and 

fine, of which valuable stuffs are manufactured. 

Two fossil species, one of the size of a horse, the other smaller, have been 
discovered in the caverns of South America. 

The genus Merycotherium was established upon some molar teeth of the 
upper jaw, which, according to Cuvier, scarcely differs from the above 
genera. Only one species is known. Its remains were found in a fossil 
state in Siberia. 

Fam. 2. CameLoparpaLtip&#. Another eccentric type among ruminants, 
although not related so much to pachyderms as the camels are. This 
family contains but one single living genus, Camelopardalis, in which both 
sexes have conical horns, always covered with a hairy skin, and which are 
never shed. The lachrymal holes are wanting, as also the posterior hoofs 
and the canine teeth. It is one of the most remarkable forms in existence, 

from the length of its neck, the shortness of its body, and the dispropor- 
tionate height of its fore legs. The back is much inclined. The only 
living species known is the giraffe, C. girafa (pl. 108, fig. 3), which is 
confined to the deserts of Africa. Its hairs are short and grey, sprinkled 
with fawn-colored angular spots, and a small fawn-colored mane. It is the 
tallest of all animals, its head being frequently elevated eighteen feet from 
the ground. Its disposition is gentle, and it feeds upon leaves. 

Fossil remains of several species of this singular genus have been found 
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in the tertiary deposits of both Europe and Asia, showing a wadeR geogra- 
phical range at an epoch pr evious to ours. 

The genus Sivatherium is extinct, and belongs very likely to this family, 
although presenting some affinities with pachyderms. The upper molars 
are six in number. The only species known exhibits characters found 
only in ruminants. The heavier forms, shorter neck, and especially the 
probable existence of a proboscis seemingly indicated by the form of the 
nasal bones, would refer it to pachyderms. It is one of the most remark- 
able and extraordinary fossils hitherto discovered in the Sivalic Mountains. 
The size of the head approaches that of the elephant, and hence we 
conclude that the species to which it belongs was nearly of the bulk of that 
proboscidian. 

Another extinct genus is indicated, but not yet sufficiently known, which 
seems to be intermediate between Sivatherium and Camelopardalis proper, 

or the giraffe. A skull of this was found in the island of Perim in the 
Gulf of Cambay. 

Fam. 3. Moscuipa. A very small family, represented in the actual 
fauna by a single genus, differing from the ordinary ruminants by the 
complete absence of horns in both sexes. The incisors as in the following 
are wanting above, and are eight in number below. 

The genus Moschus is provided in the upper jaw with a long canine, 
directed downwards and backwards. The lachrymal holes are wanting, as 
in the giraffe; but there are posterior claws very much developed. The 
species inhabit the highest mountains from the Altai to Java. They are 
remarkably light and elegant animals. The most common species, the 
musk, M. moschiferus (pl. 108, fig. 4), celebrated for a well known, strong 

perfume, which it carries in a membranous pouch under the tail, and whose 

medicinal qualities are much esteemed, is of the size of a goat, has scarcely 

any tail, and is covered with hairs so coarse and brittle that they might be 
termed spines. Its habits are solitary and nocturnal; it is of an extreme 
timidity. The other species have no musk pouch, and are the smallest and 
most elegant of all the ruminants. 

Fossil remains of several species were discovered in the middle and 
upper tertiary beds of Europe and Asia, but the European are not well 
determined. 

The genus Dremotherium is known only in a fossil state, the fragments 
of which were found in the fresh water tertiary strata of Auvergne 
(France), differing from Moschus in the absence of the canine teeth. 
Among these numerous remains there seem to be several species, two of 

which have already been described. 

In the following ruminants, in the male at least, there are two horns; 

that is to say, prominences of the frontal bones, which are not found in any 

other family of mammals. 
In some, these prominences are covered with an elastic sheath, composed 

as it were of agglutinated hairs, which increase by layers during life. The 
substance of this sheath is the horn, properly so called, and the sheath itself 
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a hollow horn (cavicornia). The bony prominence which it envelopes, and 
which grows with it, never falls, and remains permanently through life. 

Such are the horns of oxen, sheep, goats, and antelopes. 
In others, the bony prominences are covered for a time with a hairy skin, 

similar to that of the rest of the head, but have at their base a ring of bony 
tubercles, which, as they enlarge, obliterate the vessels which carry the 
fluid to that skin. The latter becomes dry, and is cast off, the bony promi- 

nences being left bare, and after a certain period separate from the cranium 
to which they were attached; they fall off, and the animal remains for a 
time defenceless. They are reproduced, and generally larger than before, 
and again destined to undergo the same fate. Such horns, purely osseous, 
and subject to periodical changes, are styled antlers. Stags, deer, &c., 
bear antlers. We have referred to this subject in the introduction to the 
present article (p. 398). 

Fam. 4. Cervinos. Very numerous in species, and containing ruminants 
with a slender stature, a short tail, and an elegant body, possessing eight 
incisors in the lower jaw, and none at all in the upper one; the feet are 

bisulcated, but the posterior toes are not always developed, and in that case 

the antlers are also absent. The antlers consist of a solid bony mass, 
branching off several times, and differently, according to the genera. Often 
it is the male alone which is provided with these appendages; but in a few 
species they are developed in both sexes. These animals are exceedingly 
fleet, live commonly in the forests, and feed on leaves, buds, grasses, &c. 

The genera contain generally numerous species, distributed over the whole 
world. Fossil remains of this family are found in profusion’in the meio- 
cene deposits. 

The genus Cervus (the deer) exhibits constantly horns in the male, 
branched, subpalmated, or simple, rounded at their root. The ears are large; 

there are no canine teeth at all; the tail is short and bushy. The American 
species of this genus are the following: 

1. The common or American deer (C. virginianus) is reddish or bluish 
grey, according to the season. The young are spotted with white. The 
horns are moderate, curving forwards, with the concave part turned in 

front, provided with from one to six points, occasionally palmated. 
2. The black-tailed deer (C. macrotis) is greyish, with a black-tipped tail, 

large ears, and horns with three branches; the forehead is dark-brown. This 

species is larger than the common deer (C. virginianus), and inhabits the 
plains of Missouri. 

8. The long-tailed deer (C. lewcurus) is reddish-brown in summer, light- 
grey in winter. The tail is long, white beneath and at the tip. It is. 
smaller than the common deer, and inhabits the Rocky Mountains. It 
resembles most the roebuck of Europe (C. capreolus), represented on pi. 
107, fig. 4, which lives in couples and inhabits the high mountains of 

the temperate part of Europe. The flesh is held in much better esteem 
than that of the common deer. 

Cervus richardsonii is a species nearly like the black-tailed deer, and 
inhabiting the plains of the Columbia. 

653 



450 ZOOLOGY. 

Fossil remains of deer have been found in both Europe and Asia, in such 
proportions as to induce the supposition that species were more numerous 
during the tertiary epoch than in our days. More than forty species are: 
already named, and others not yet determined. ‘Two species have been 
signalized in the caverns of South America. There can be no doubt that. 
some of them belong to the other genera of the family, and some others will 
constitute new ones, when they shall be better known; for of a good many 
we as yet possess but a fragment of the horns or of the teeth. The genus 
Dicrocera has already been proposed for the oldest species of the meiocene 
of France; and the genus Megaceros for the gigantic fossil Irish deer, the 
whole skeleton of which is known. 

The genus Dorcatherium differs from the deer in having seven aolins 
above and seven below, whiist the usual number is six in each side of both 

jaws. Two species are described, one from Germany, the other from 

France, both from the upper tertiary beds. 
The genus Paleomeryx is characterized by a different folding of the 

enamelled plate of the teeth. Five extinct species have already been 
referred to it. 

The genus Alces (the moose) is characterized by having the points of 
the horns united into one blade or palm, more or less indented. The tail 

very short. The moose (A. dobatus) belongs to this genus, the largest of 
all the species of the cervine family. It is of the size of a horse, of a 
blackish-grey, the adult male provided with broad flattened horns. The 
snout is long and prehensile; the neck provided with a mane. Inhabits the’ 
American continent. The European elk or eland, Cervus alces (pl. 109, 
fig. 10), was formerly thought not to differ from it. A closer comparison 
has shown that they are distinct. 

The genus Elaphus (the stags) is provided with horns in the male only, 
which are round, very large, and rarely palmated. Canine teeth exist in 

the upper jaw of the male; the snout terminates by a distinct muzzle. 
The American stag or elk (H. canadensis) is one fourth larger than the 
European stag or red deer (pl. 107, figs. 1 and 2), and nearly of the same 
color. The antlers are equally rounded, but more developed, and mostly 

without a palm. Inhabits the temperate part of North America. The 
remains of a fossil stag have been found in the United States, and a 
similar one in Europe, for which the genus Strongyloceros has been pro- 

posed. 
The genus Tarandus (reindeer) is characterized by the presence of horns 

and canine teeth in both sexes. The horns themselves are smooth and 

palmated; the muzzle is small; the tail short; the ears moderate. The 

reindeer or cariboo of North America (T. hastalis) is a different species 

from the European, T. furcifer (pl. 109, figs. 8 and 9). The latter, it is 

well known, inhabits Lapland, where it is domesticated by the Laplanders, 

who have numerous herds of them, which, during the summer, they lead to 

the mountains, and in winter bring back to the plains. They are their only 
beasts of burden aad draught ; their flesh and milk serve them for food, their 

skin for clothing, &c. 
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The American cariboo is found abundantly in North America, its south- 
ern limit falling in the State of Maine. 

The European fallow deer, Cervus dama, is represented on pl. 107, fig. 3. 
Fams. 5 anp 6. CavicorntA, oR AnTILOPIDA AND Bovina. ‘These fami- 

lies are characterized by hollow horns, having always developed posterior 
toes and seldom canine teeth. The dentition is very similar to that of the 
preceding family. The members of this family are distributed over the 
whole surface of the globe, and some of them are the most excellent domestic 
animals. 

The genus Antilope is the most numerous in species of the whole group 
of ruminants. In the general form of their body the antelopes resemble the 
deer and elk; they are slender and swift, inhabiting rather the warm than 
the cold zone. They have been greatly subdivided into sections, subgenera, 
or genera, according to the various authors. 1. The horns may be annu- 
lated, with a double curvature directed forwards, inwards, or upwards, and 

then we have the type of the gazelle, A. dorcas (pl. 108, fig. 5), which 
inhabits North Africa, and lives in large herds, which form a circle when 
attacked, presenting their horns at all points. The soft expression of its 
eyes furnished numerous images to the Arabian poets. 2. Sometimes the 
horns are annulated, and curved three times, such as in the antelope of 

India and Nubia. 3. The horns may be annulated and curved only twice, 
but winding in an opposite direction to those of the preceding ones, the 
points directed backwards; the genus Damalis, of some writers. 4. The 

horns are small, straight, or but slightly curved, shorter than the head, and 
in the greater number found only on the male. The A. pygmeus belongs 
to this section. 5. The horns may be annulated with a simple curve, the 
point directed forwards, as in the section of Redunce; A. redunca, from 
Senegal (pl. 108, fig. 6). 6. The horns may be straight, or but slightly 
curved, and longer than the head, as in Oryx. 7. The horns may be annu- 
lated, with a simpie curve, the points directed backwards, as is the case in the 

blue and the equine antelope from Senegal. 8. The horns may be encircled 
with a spiral ridge, as in the elk of the Cape of Good Hope, which is as 
large as the largest horse, living in troops in the mountains north of the cape. 
The A. scripta or maculata (pl. 109, fig. 4) belongs to this section. 9. The 
horns may be bifurcate as in the genus Antilocapra, of all the forms of 
hollow horns the most singular. In the male the horns are forked, com- 
pressed, their extremities turned backwards; the female has no horns. 

The lachrymal holes are absent. The tail is very short. The best 
known species is A. americana, which inhabits the vast prairies of the 
middle and western parts of North America, where it roams in large herds. 

The tine of the horns is about the middle of the height. 10. There may 
be four horns as in the genus Tetracera, inhabiting the forests of Hin- 

dostan. 11. There may be two smooth horns in the male only, short and 
bent forwards, as in a species from India, A. picta. 

The fossil species of Antilope are far from being as numerous as in the 
actual fauna, and their number, although small, might be reduced by a more 
complete study of the remains, as some of them show a great resemblance 
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to those of the goats and sheep. These remains are found in the middle 
tertiary beds in Europe and Asia, and what is still more remarkable is to 
find them in the caverns of Brazil, where the genus does not exist in our 
days. 

The genus Leptotherium is completely extinct, and lived in Brazil during 
the epoch of the diluvium. Two species are known already ; the structure 
of their skeleton is slender and graceful like that of the deer to which they 
come nearest, and from which they, however, differ as well as from all 
other ruminants. 

The genus Rupicapra has the form of the common goat; both sexes 
are provided with horns, straight, suddenly bent backwards like a hook. 
The limbs are strong. Behind the horns are two glandular openings. The 
hairs are long ; of the under-wool there is but alittle. R. tragus, the chamois 
(pl. 109, jig. 3), inhabits the highest mountains of Europe. The swiftness 
of its course among rocks and precipices is wonderful ; it is seen in small 
herds in the middle region. The number of individuals, however, is 
decreasing every year, for, although they are difficult to hunt, the inha- 
bitants expose themselves to the greatest dangers for the sake of killing 
some of them. 

The genus Catoblepas contains but one species, the gnou or gnu, a very 
singular being, which, at first glance, seems to be a monster composed of parts 

of different animals. It has the body and croup of a small horse, covered 
with brown hairs; the tail is furnished with long white hairs, like that of 
the horse, and on the neck a straight mane, the hairs of which are white at 
the base and black at the tip. The horns are approximated and enlarged 
at the base like those of the Cape buffalo; they descend outwardly, and 
turn up at the point; its snout is large, flat, and surrounded by a circle of 

projecting hairs ; under the throat and dewlap is another black mane; the 
feet have all the lightness of the stag’s. Horns exist in both sexes. This 
animal inhabits the mountains north of the Cape of Good Hope, where it is 

rather rare. The ancients appear to have had some knowledge of it. 
The genus Capra (the goats) is provided in both sexes with horns 

directed upwards and backwards; the chin generally furnished with a long 
beard. The wild goat (C. egagrus) appears to be the stock of all our 
domesticated varieties of goats. It lives in herds in the mountains of 
Persia, and perhaps in those of other countries, even in the Swiss Alps. 
The oriental bezoar is a concretion found in its intestines. The domesti- 
cated species of goat which has been introduced into America, C. hircus or 
egagrus (pl. 107, fig. 10), varies infinitely in size, color, and in the length 
and fineness of the hairs; in the size of the horns, and even in their 

number. The Angora goats have the longest and most silky hair. Those 
of Thibet are renowned for the admirable fine wool which grows among 

their hair, and out of which the celebrated Cashmere shawls are manufac- 

tured. All these animals are stout, capricious, and fond of wandering. 

Sensible of their mountain origin, they prefer dry and wild places, feeding 

on coarse grass and shoots of young trees. They do mueh injury to the 
forests. The kid only is eaten, but their milk is useful and applied medi- 
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cinally in several diseases. The period of gestation of the female is five 
months, and she generally has two kids at a birth. 

The genus Ovis (the sheep) differs very slightly from the preceding 
except by the external covering, which in the sheep is generally wool 
throughout. The horns are directed backwards, and then inclined spirally 
more or less forwards. There is no beard under the chin. The goats and 
sheep produce together a prolific offspring, showing a very intimate rela- 
tionship between these two animals. As in the goats, there are several 
wild races or species very nearly allied. ‘The argali of Siberia (O. ammon) 
and the moufflon of Sardinia (O. musimon) appear to differ from each 
other only in size. Both are supposed to be the original stocks from which 
are descended the innumerable races of our woolly animals which vary so 
greatly. Ovis aries or domesticus (pl. 107. jig. 9). The wool may be 
eoarse or fine, the animal itself large or small, provided with horns of vari- 

ous size, which are either wanting in the female or present in both sexes. 
The most interesting sheep are those of Spain, which have a fine curled 
fleece, with large spiral horns on the male; it is now more diffused through 
Kurope than formerly. The English variety has a long and fine wool. 
The most common variety in the south of Russia has a very long tail. 
Those of India and Guinea, which also have a long tail, are distinguished 
by their long legs, very convex foreheads, pendent ears, no horns, and 
short hair. Those of Syria and Barbary have a long tail loaded with an 
immense mass of fatty substance. In the race of Tartary and China the 
tail.is transformed into a double globe of fat. The ears are pendent, the 
horns of the male large, those of the females moderate, and the wool mixed 

with hair. Sheep are valuable for their flesh, suet, milk, skin, and wool; 
when well managed, flocks of them are everywhere the source of wealth. 
The period of gestation lasts five months. Usually two lambs are produced 
at a birth. 

‘The Rocky Mountain sheep (0. montana) is a species nearly allied to 
the argali, and inhabiting the mountain range west of the Mississippi. It 
-is strikingly characterized by the immense size of the horns. 

‘Fossil species of goats and sheep have been discovered in the caverns of 
the greatest part of Europe, and referred either to the genus Capra or 
Ovis, the generic difference being so slight as not to allow of much discri- 
mination in fragmentary skeletons. 

The genus Bos (the oxen) is characterized by the lateral direction of the 
horns, existing generally on both sexes, then inclined upwards or forwards, 
constituting a crescent. The oxen are large animals, with a broad snout, 
short and thick body, and stout legs. The different species of oxen in their 
wild state are distributed as follows:—In the temperate part of North 
America, the buffalo, Bos, or Bison americanus (pl. 109, jig. 1). The 
horns are black, and very thick near the head, whence they curve upwards 
and outwards, rapidly tapering towards their point. The physiognomy of 
the bison is menacing and ferocious. Its hairs are more shaggy in winter 
thaninsummer. It lives in herds of innumerable individuals in the country 
west of the Missouri. 
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Formerly its range was much more extensive, overspreading most of the 
United States. It is, however, probable that the bison did not occur east 

of Hudson River and Lake Champlain, and perhaps in no point on the 
immediate Atlantic coast. 

The common ox, Bos taurus (pl. 107, figs. 7 and 8), is sipeeee to be 
derived from a aoe now extinct, and ace formerly inhabited Hurope, 
and only found now in a fossil state. How far this is the case it is impos- 
sible to say. In the numberless varieties the horns have very different 
directions, and are of very different sizes, sometimes even totally wanting. 
The common races of the torrid zone have all a lump of fat upon their 
shoulders, and some of them are not larger than the hog. 

The ure-ox (Sos urus), which formerly inhabited all the ‘empenme 
parts of Europe, but has now taken refuge in the great marshy forests 
of Lithuania and the Caucasus, where it is become so exceedingly rare, 
that in order to prevent its complete destruction and disappearance from 
among living animals, the penalty of death is threatened to all who may 
kill one of them. It has been generally considered, and perhaps very 
erroneously, as the wild stock of our domestic horned cattle. 

Another species is Los bubalus (pl. 109, jig. 2), originally confined to 
India, and brought into Egypt and Greece during the middle ages. This 
animal is subdued with great difficulty, being extremely powerful; it prefers 
marshy grounds, and feeds upon coarse plants which the common ox would 
refuse. Its flesh is not esteemed. In the mountainous districts of the 
northwest of India there is a domestic race, which very likely is descended 
from this species. 
A third species is the yak (B. grunniens), originally from the mountains 

of Thibet, and now very widely spread in Turkey. It is a small species, 
the tail of which is completely covered with long hairs like that of the 
horse, and provided with a long mane on the back. 
A very large species, of an excessively ferocious disposition, inhabits the 

woods of Caffraria, the Cape buffalo (B. caffer), provided with very large 
horns directed outwards and downwards, ascending from the point, flat- 
tened, and so wide at their base that they nearly cover the forehead, leaving 
merely a triangular space between them. 

The oxen made their first appearance in Europe towards the end of the 
tertiary epoch, and seem to have been quite numerous, for their remains 
are found in almost all the caverns and sandy deposits. 'T'wo species are 
described as peculiar to the State of Kentucky (B. bombifrons and B. 
latifrons). A fragment of the head of an ox was found near one of the 
tributaries of the Orange river (Africa); several species are indicated in 
the Sivalic Mountains and other parts of the Asiatic continent, showing a 
distribution similar in both the tertiary and modern eras. 

The genus Ovibos contains bat one species, the musk ox of North 
America (O. moschatus). The horns are approximated and similarly 
directed, but meet on the forehead in a straight line; those of the female 
are smaller and more widely separated; the end of the snout is furnished 
with hairs. It stands low, and is covered with tufted hair that reaches to 
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the ground. The body is covered with a coat of long, dense hairs. The 
tail is extremely short. Musk oxen are found in the greatest numbers 
within the Arctie circle; considerable herds are occasionally seen near the 
coast of Hudson’s Bay. The horns of the musk ox are employed for 
various purposes by the Indians and Hsquimaux, especially for making cups 
and spoons. From the long hairs growing on the neck and chest, the 
Ksquimaux make a kind of wig drooping down to the shoulders, to defend 
their faces from troublesome insects. 
A fossil species (B. pallasii), which seems to be related to the musk ox, 

has been discovered in the States of Kentucky and Missouri, and we are 
told also, in Siberia. Whether these remains are perfectly identical is still 
to be ascertained. ) 

Group 5. Rodentia. 

The group of Rodentia includes those herbivorous mammals whose jaws 
are provided in front with long, curved, and cylindrical or nearly cylin- 
drical teeth, the exposed ends of which are bevelled off on the inner surface, 
so that they terminate in a sharp, cutting edge. These teeth, two in 
number in each jaw, and sometimes four’in the upper, are separated by a 
wide empty space from the molars, and thus cannot seize a living prey, nor 
tear any flesh; they cannot even cut the food, but serve to file, and by 
continued action they reduce it into separate molecules; in a word, they 
gnaw: hence the term Rodentia or gnawers. The moiars have a flat 
<rown, whose enamelled eminences are always transverse, and studded 
‘with blunt and but litile elevated tubercles. When these eminences are 
simple lines, and the crown is very flat, the genera are more exclusively 
frugivorous; when the eminences are divided into blunt tubercles, they 
are omnivorous. The condyle of the lower jaw is longitudinal or rounded, 
and inclosed in the glenoid cavity in such a manner as to permit very little 
lateral motion to the jaw, which, however, moves freely in the longitudinal 
direction. This group, one of the most clearly defined, has representatives 
in all parts of the world, the species of which are very numerous, feeding 
upon vegetable substances, and generally of small size, a few exceeding the 
common rabbit in bulk. The form of the body is generally such that the 
hinder parts of it exceed those of the front, so that they rather leap than 
walk. In some of them this disproportion is even as excessive as it is in 
the kangaroo. 

Fam. 1. Leporip#. The hare family is less numerous in species than 
other families of rodents, and offers many exceptions to the general or nor- 
mal characters of the order. The large size of the openings in the skull, 
combined with the very imperfect condition of the palate; the perforations 
in the nasal process of the superior maxillary bone; large orbits meeting in 
the mesial line of the cranium ; the small temporal fossze ; and the increased 
number of incisors and molar teeth, are among the more striking characters 
presented by the skull. The extra pair of incisors in the upper jaw is 
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small, and placed behind the principal pair, and these latter are grooved in 
front. The upper incisors are double ; both the upper and under ones are 
shorter, that is, less deeply implanted in the jaw than in other rodents, and 
they are always white. The molar teeth are always rootless, five above 
and five below, or six above and five below, on both sides of the jaws. 

Only two living genera compose this family ; a third-is extinct. 
The genus Lagomys has no visible tail, short and rounded ears, short 

hind legs, and the molars twenty in number, five above and five below on 
each side. The ‘species are generally of small size. One is American 
(L. princeps),-and inhabits the Rocky Mountains. Other species occur in 
Siberia and Central Asia, as L. alpinus (pl. 118, fig. 2). The pikas,:as 
the Lagomys are commonly called, although found in considerable number, 

are not, strictly speaking, gregarious; they occur only in alpine or sub- 
alpine districts, where they form burrows in the ground, or sometimes take 
shelter amongst the loose stones. Occasionally, when the weather is cloudy, 
they will quit these retreats in quest of food during the day, but the night 
is their ordinary time of feeding. Their food consists of various-kinds of 
grass, and as in the high and cold regions which they inhabit the herbage 
is covered with snow during the winter months, their instincts lead them 
to lay up a stock for this season. Large quantities of dried grass and other 
vegetable matters are collected by the pikas for their winter's consumption ; 
these they pile up in the autumn, like small haystacks, which gradually 
disappear as the spring approaches, unless, as not unfrequently happens, 
these stores are robbed by the-sable hunters to feed their horses. The 
species of this-genus seem to have been more numerous during the tertiary 
epoch than in our days, and inhabited the southern part of Kurope. Some 
of the species have been made the type of the genus Anema.of some Ger- 
man. paleontologists. 

The genus Titanomys is extinct, of which several fragments of jaws with 
prismatical teeth have been found in Germany. The upper molars are 
provided only at the inner side with a very superficial furrow, and the 
under ones, especially the. posterior, exhibit characters wanting in Lagomys. 
Only one species is known. 

The genus Lepus (the hares and rabbits) is characterized by the presence 
of six molars above and only five below. The ears are large and elongated, 
sometimes longer than the head itself; the tail short and very bushy ; the 
hind legs powerful and much leptons aan the fore legs. Under this genus 
come both the hares and rabbits, for no structural difference as yet has 
been discovered between them; the rabbits burrow, whilst the hares make 
a kind of nest, called a form, on the surface of the ground, on which they 
lie. The young of the rabbits, at least such is the case in the common 
kind, are blind and naked when born; those of the hares are clothed with 
hair and have the eyes open. By far the greater number of the species of 
this genus agree with the hare in the habits noticed, and that animal may 
therefore be regarded as the type of the genus. Destitute of means of 
defence, the hares are timid, have remarkable power of flight, and to warn 
them of danger, their senses of hearing, seeing, and smelling are usually 
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highly developed. The eyes are very large and prominent, and being 
placed laterally, enable the animal, to see in all directions, or nearly so, at: 
the same time. The common hare of Europe (Z. témidus) is figured in 
pl. 107, fig. 5, whilst fig. 6 represents the rabbit or cony (L. cwniculus). 
North America has many species: the polar hare (Z. glacialis), inhabiting 
the northernmost, part.of the continent, its southern limit being 62° north 
latitude. The American hare (1. americanus), found about Hudson’s Bay, 

Canada, Newfoundland, all the New England States, and in the northern 

portions of New York, Pennsylvania, and Ohio; confined to the eastern 

portion of the continent. The swamp hare (LZ. aqguaticus), from Alabama, 
Mississippi, lower part of Louisiana, and even 'exas. The wood hare 
(L, sylvaticus), or common grey rabbit, is found almost throughout the 
United States. The marsh hare (LZ. palustris) inhabits the southern and 
western parts of the United. States. The Nuttall’s hare (L. nuttall’) is 
originally from. the west side of the Rocky Mountains, in the neighborhood 
of the Columbia and Shoshonee rivers. The Bachman’s hare (ZL. bachmant). 
inhabits the south-west portion of North America. The wormwood hare 
(L. artemisie) is. from the Rocky Mountains. The prairie hare (L. town- 
sendi) is found. on both sides.of the Rocky Mountains in the region of 
the Columbia River, and. ranges. eastwards on the Missouri, beyond the 
Yellowstone River. The Californian hare (L. californicus) inhabits Cali- 
fornia, in the open hilly country- which surrounds the harbor of San Diego. 
The Texan hare (L, textanus). The Mexican hare (LZ. nigri-caudatus) in 
Mexico and adjoining parts of California. 

In. South America there is but one species of hare hitherto noticed. 
The remains of a fossil species were discovered in the caverns of Brazil, 
which resemble very closely the species now living in the same country. 
The hares were numerous in Europe during the epoch of the diluvium, 
and resemble also very closely the actual species inhabiting the ancient 
continent. 

Fam. 2. Hysrricipz. The hystricine rodents have four molar teeth 
above and four below, rooted or rootless, and the terminal portion of 
the snout clothed with short hairs. This family may be divided into 
six sub-families. 

Sub-fam. 1. Caviina have rootless molar teeth divided by folds of enamel, 
so as to form lobes having acute angles; the series of molars on opposite 
sides of the upper jaw converging, and nearly meeting in front. The 
incisor teeth are comparatively short, those of the lower jaw not being 
extended backwards as far as the springing of the angular portion, or 
descending ramus. ‘There are four toes to the fore feet and three to the 
hind. The tail is wanting, or rudimentary; the upper lip entire. The 
clavicles are wanting. 

The genus Dolichotis comprehends the cavies provided with long limbs ; 
ears fully half as long as the head, pointed, broad at the base, and deeply 
emarginated behind; the tail is very short, and recurved. The Patagonian 
avy is the only species contained in this genus. 

The genus Cavia (cavies) is composed of species provided with short 
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limbs, and with ears likewise short. The feet are naked beneath ; the molar 
teeth nearly of equal size, each molar with two principal lobes. ‘To this 
genus belongs the domesticated Guinea pig, Cavia cobaya (pl. 113, fig. 2 a); 
it inhabits the banks of the Rio de la Plata, and extends northwards into 
Paraguay, Bolivia, and Brazil. — 

Fossil species of this genus were found in the caverns of Brazil; it is 
interesting to know that another species existed in seoabte S durig the 
tertiary epoch. 

Some species of cavies are grouped under the sub- “generic name of 
Cerodon or Kerodon, to which three South American apeeres are referred, 
from the diluvial pened: 

The genus Hydrocherus includes cavies with the upper incisor teeth 
having a broad and shallow groove in front; the molars unequal in size ; 
the feet short and broad, and semi-palmated, the toes terminating in broad 
and depressed nails; the ears small. The capybara (4. capybara) is the 
only living species known; a second, but fossil and extinct, has been disco- 

vered in the caverns of Brazil. 
Sub-fam. 2. Chinchillina (Lagostomide of some authors, both names 

being indifferently used) are those hystricines with rootless molar teeth, 
having parallel, or nearly parallel transverse plates of enamel; the series of 
molars on either side of each jaw converging in front; the tail is long or of 
moderate length, recurved and bushy; clavicles perfect and slender. They 
inhabit the mountains of Peru and Chili, and one species occurs in the 
plains of La Plata. 

The genus Lagostomus is composed of but one species (the viscacha), 
that which inhabits the plains of La Plata. It is burrowing in its habits, 
easily distinguished from the other Chinchillina by the reduced number of 
the toes, three in number, to its hind feet, and the comparatively long, com- 
pressed, and sharply pointed nails, with which they are provided. The fore 
feet have four toes, armed with rather short, arched, and pointed nails. 
The upper lip has a vertical groove; the snout is broad and expanded. 
A fossil species of this genus occurs in the Brazilian caverns. 

The genus Lagidiwm is characterized by long ears, a tail long and bushy, 
the tarsi entirely naked beneath, with four toes to the fore feet, the nails of 
the toes short. Two species belong to this section. 

The genus Chinchilla differs from the preceding only in being provided 
with large and rounded ears, five toes to the fore feet and four behind. The 
name of Hriomys is sometimes given to this genus; Hriomys laniger, or 
Chinchilla lanigera (pl. 118, fig. 1). As belonging to this group, and more 
particularly related to Lagostomus, we must insert here the genus Megamys, 
one of the largest known, although extinct, rodents. It contains but one 
species, from Patagonia. 

Sub-jam. 3. Octodontina are hystricines with rootless molar teeth, having 
but a single indenting fold of enamel on either side, or rarely with an extra 
fold on the inner side of the molars of the lower jaw; zygomatic arch with 
an angular process on the lower edge; the hind feet provided with five 
toes; the fore feet likewise with five toes, or sometimes with four. The 
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species of this section inhabit the middle and southern parts of South 
America, on both sides of the Andes. 

In the genus Habrocoma the fore feet possess four toes; the ears are 
very large. ‘The species, two in number, inhabit Chili. 

The genus Octodon has moderately large ears; a tail as long as the body, 
slightly bushy at the extremity ; five toes to the fore and hind feet; the 
claws small. The species inhabit Chili. 

The genus Schizodon, again, has moderate sized ears, a tail shorter than 
the body, clothed throughout with small adpressed hairs; the fore feet 
strong; the claws about equal to the toes in length; five toes throughout ; 
incisor teeth stout. The species inhabit the eastern side of the Southern 
Andes. 

The genus Spalacopus is characterized by having rudimentary ears, 
almost entirely hidden by the fur of the head ; the tail is short, and clothed 
with short hairs; the nails of the toes of the fore feet rather shorter than 
the toes; the incisor teeth are moderately broad, those of the upper jaw 
distinctly directed forwards as well as downwards. Inhabit Chil, and live 
almost entirely under ground. 

In the genus Ctenomys the ears are also rudimentary, but the eyes are 
small, the tail short, the fore feet large and powerful, and armed with nails 
which exceed the toes in length; the incisor teeth are very broad, the 
upper pair distinctly convex in front, the lower pair flat at the same part; 
molars with two unequal lobes. Extends from westwards of Brazil into 
Bolivia, and southwards to the Straits of Magellan. The species, four 
in number, live under ground. Two fossil species of this genus have 
been discovered in South America, at Bahia Bianca and Monte Her- 
moso. 

Sub-fam. 4. Echimyina, have complicated molar teeth, and generally 
rooted ; the hind and fore feet provided with five toes. 

The genus Capromys still possess rootless molar teeth; each upper molar 
has a single deep fold of enamel on the inner side, and two deep folds on 
the outer ; the upper lip is slightly cleft ; the ears are moderate; the tail of 
moderate lerigth, and somewhat sparingly clothed with hairs, which do not 
hide the scaly skin; the feet are naked beneath, and covered with small 

tubercles; the nails of the toes are large, and much curved; the pupil of 

the eye is vertical. There are two species of this genus known, and they 
both inhabit the island of Cuba. One of them, C. pilorides, is the type of 
the genus /sodon of Say; this species is seen in the forests, climbing the 
trees with great activity, both for safety when danger threatens, and to seek 
its food, which not only consists of fruits and the leaves and bark of trees, 
but likewise of the flesh of animals, especially of the lizard of the genus 
Anolius, which it hunts with great preseverance. It is readily tamed. 

The genus Archeomys had a species in Europe during the upper tertiary 
period, very nearly approximated to Capromys, and representing evidently 
at that time, on the Old Continent, that latter genus now confined to the 
West Indies. The name Gergoviamys is applied to the same genus. 

The genera Plagiodontia, Myopotamus, Cercomys, Petromys, Dactylomys, 
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Loncheres, Isothrix, Mesomys, Echimys, Nelomys, and Aulacodon, belong’ to 
this section of hystricines. | 

Several fossil remains of this sub-family have been found in the caverns 
of Brazil, and which were described as species of Aulacodon, Nelomys, and 
Kchimys ; but the characters by which these genera are distinguished: being 
so difficult to trace out upon fragmentary remains, the genus Carterodon 
has been proposed, to unite them all. Besides, there is another species 
referred to the genus Loncheres, and still another to the genus Phyllomys, 
and a third, Lonchophorus, has been established. Its affinities. place it 
between Echimys and Loncheres, and it existed only during the period of 

the diluvium. ? 
Sub-fam. 5. Dasyproctina, are characterized among the other hystricines 

by semi-rooted molar teeth, arranged in parallel series. The feet are 
constructed for running, with five toes, or three only to the hind feet; 
terminated by sub-solid nails, which are but little arched. The tail is 
rudimentary; the body clothed with hair only, there being no admixture 
of spines. This sub-family includes two living genera. 

The genus Celogenys contains but one well established species, the 
Paca. ‘The zygomatic arch is very well developed and of great depth, the 
incisors slender, and five toes to the fore and hind feet. The Osteopera 
platycephala, of Harlan, is referred to this species. Fossil remains of one 
or more species of the present genus have been discovered in the Brazilian 
caverns. 

The genus Dasyprocta (aguti) has but three toes to the hind feet; the 
limbs are long and slender; the crown of the molar teeth rounded with a 
single fold of enamel, and four or five isolated grooves surrounded by 
enamel. The hinder parts of the back are covered with very long and 
coarse hairs. Several species of this genus are known in the actual fauna; 
the fossil remains of others are found in the Brazilian caverns. 

Sub-fam. 6. Hystricina proper, or porcupines, are provided with rooted 
or semi-rooted molar teeth; the feet are short, the number of toes variable, 
and the body more or less armed with spines. 

The porcupines are divided into two sections. One is composed of 
species living upon the ground and seeking shelter in burrows which they 
themselves form. They have five toes both to the fore and hind feet; the 
soles of the feet naked and smooth; the molar teeth semi-rooted and 

arranged in parallel series. The species of this section (Philogec) are 
confined to the old world. Those of the other section (Philodendre) are 
peculiar to the new world. They have climbing habits, and live almost 
entirely in trees. Their feet are usually provided with but four toes, and 
these are nearly equal in length, armed with long, compressed, and curved 
claws; sometimes, however, the hind feet have five toes. The soles of the 
feet are thickly studded with minute, depressed warts. 

The porecupines-of the new world, the Philodendre, are divided into 
three genera, Chetomys, Cercolabes, and FHrethizon. The first contains 

but one species, from Brazil; the second is more numerous, and is more 
widely spread. One of the species, C. villosus (pl. 118, fig. 3 a), inhabits 
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Brazil. Finally, the third genus; characterized by a thick, short, and 
depressed tail, covered above at the base with hairs and spines; at the 
apex, and on the under surface, with stiff bristles. The feet short and 
broad ; four toes to the fore and five to the hind feet, armed with long and 
curved claws. ‘To this genus belongs the Canada porcupine (Hrethizon 
dorsatus), which inhabits North America. That from the western coast 

(California, Unalaschka, Sitka) has been described as a distinet species, but 
there are still doubts entertained whether it is really distinct or not. Two 
fossil species of this section are found in Brazil. 

The poreupines of the old world form two genera. The genus /T/ystrix 
includes the common porcupine of Kurope, fH. cristatus (pl. 118, jig. 4), 

together with other species from different regions of Asia. ‘The genus 
Atherura, with its tail nearly as long as the body, contains two species, one 
from Africa, the other from southern Asia. 

Remains of the porcupine have been found in the centre of Hurope, and 
about the Sivalic Mountains in Asia, but not yet characterized. 

The fresh water tertiary deposits of France have yielded other remains 
which seem more intimately related to the new world porcupine than to 
those of the old, and for which the genus Theridomys was proposed to 
imelude temporarily one species. 

Fam. 8. Murip&. This is the largest family of the rodents, and is com- 
posed of animals of moderate size; indeed, some of the smallest of the class 
belong to it. The cutting teeth, two in each jaw, are awl-shaped in the 
lower; the molars are simple or compound, the upper shelving backwards, 
the lower forwards; the limbs are proportionate; the tail scaly; fur, with 
scattered long hairs. The family may conveniently be subdivided into 
eight sub-families. 

Sub-fam. 1. Saccomyina, is a somewhat doubtful or excentrical group, as 
far as known at present, its affinities with the other sub-families having not 
yet been made out fully. The animals which compose it, known as sand 
and mole rats, are provided with cheek pouches which open externally, 
four molar teeth, sometimes rootless and sometimes rooted. The tail, short 
in some, is long in others. 

Here are referred the following genera:—Dipodomys, Macrocolus, 
Heteromys, Saccomys, Perognathus, and Geomys. 

The genus Geomys comprehends the largest number of species which 
constitute the sub-family, and chiefly North American. The Columbia 
sand rat (G. douglasi’) is one of them. Its body is shaped like that of the 
mole, and covered with soft, dense, velvety fur, of a uniform brown color. 
It has large cheek pouches hanging down the sides of the head, the latter 
being large and depressed, the nose obtuse, particularly when viewed in 
profile. The tail is more than half the length of the body, round, tapering, 
and obtuse, covered with hairs, particularly near its base. The legs are 
short and thick. The claws are very sharp pointed, compressed, curved, 

and about as long as their respective toes. The palm is naked, and its 
posterior part is filled by a large, rounded, callous eminence. The hind 
feet are a little more slender than the fore ones, and they are armed with 
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smaller claws, shaped like those of the Spermophiles. The hind soles are 
entirely naked, without any conspicuous tubercles; the heel is naked and 
narrow. 

“These little sand rats,” says Dr. Richardson, ‘‘are numerous in the 
neighborhood of Fort Vancouver, where they inhabit the declivities of low 
hills, and burrow in the sandy soil. They feed on acorns, nuts (Corylus 
rostrata), and grass, and commit great havoc in the potato fields adjoining 
the fort, not only by eating the potatoes on the spot, but by carrying off 
large quantities of them in their pouches.” | 

The genus Saccomys is founded upon a North American Geomys. 
The genus Perognathus was created for a new species inhabiting the 
upper Missouri. The genus Heteromys contains two species; one inhabits 
Central America, the other Colombia and Guiana. The genera Macroco- 
lus and Dipodomys are Mexican, and include each only one species. 
Dipodomys phillipsu is the well known jumping or kangaroo rat of 
California. 

Sub-jum. 2. Bathyergina, composed only of the genera Bathyergus and 
Georychus, the first with one, the second with two species, all three from 
southern Africa. The Bathyergus capensis burrows in the sand flats of 
the Cape of Good Hope in very great numbers. In every part of these flats 
mole-hills are observed, and when walking on the surface the foot often 
sinks into their galleries, thus making it very dangerous to ride on horse- 
back in those localities, owing to the danger of being thrown by the unex- 
pected sinking of the horse’s feet into these holes. 

Sub-fam. 8. Arvicolina, have, like the rats (Murina), three molars above 
and below on each side, but rootless, each one being composed of triangular 

prisms, placed on two alternate lines. 
The genus Arvicola includes the common field-rats, which have a hairy 

cylindrical tail, shorter than the body, and the ears clothed with hair. The 
fore feet have four toes and a rudimentary thumb; the hind feet are five- 
toed, furnished with weak nails. They burrow in the earth and feed on 
grain, bulbous roots, and grasses; some are omnivorous, they do not climb, 
are not dormant in winter, but seek their food during cold weather, eating 
roots, grasses, and the bark of trees. 

The species of this genus are found all over the world; nine of them 
belong to North America. The meadow mouse or campagnol (A. pennsyl- 
vanica) is very abundant in the northern and eastern United States, and 
extends northwards as far as Hudson’s Bay, and westwards to the banks 
of the Ohio. It swims and dives well. A dozen more species are found in 
North America; some inhabit the Eastern States, others belong to the 

western territories, Texas, Oregon, California, &c. 
The genus Lemmus (the lemmings) includes those Arvicolina which 

have very short ears and tails, and the toes of the fore feet adapted for 
digging. There are five distinct nails to the fore feet. The species of 
this genus are peculiar to the northern hemisphere. One of them, of the 
size of a large rat, is celebrated for its occasional migrations in innumerable 
bodies. At these periods they are said to march in a straight line, regard- 
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less of rivers or mountains; and while no obstacle can impede their 
progress, they devastate the country through which they pass. ‘Their usual 
residence appears to be the shores of the Arctic Ocean. ‘Two species of 
this genus are found in North America. 

The lemming of Hudson’s Bay has become the type of the genus Myodes, 
which differs slightly from the genus Lemmus. Its specific name is M. hud- 
sonius. The two middle toes of the fore feet seem to have double claws, 

which is owing to the skin at the end of the toe being callous and projecting 
from under the nail. Of the size of the rat, and lives under the ground. 

The genus /%ber contains but one species, peculiar to North America, 
the musk-rat (/. zibethicus). The lower incisors (two in number as above) 
are sharp-pointed and convex in front; the molars, three on each side, 

above and below, have a flat crown furnished with scaly transverse zigzag 
lamine. ‘The fore feet have four toes with the rudiment of a thumb, and 

the hind feet five, the edge furnished with stiff hairs, which assist the 
animal in swimming, the hind toes semi-palmated. The tail is long, com- 
pressed, granular, nearly naked, having a few scattered hairs. A gland 
near the origin of the tail secretes a white, musky, and somewhat offensive 
fluid. The musk-rats are nocturnal in their habits, consequently their 
manners and customs are difficult to observe. In winter they construct a 

hut on the ice, in which several of them reside together. ‘A pond,” say 
Audubon and Bachman, ‘supplied chiefly, if not entirely, by springs, and 
surrounded by low and marshy ground, is preferred by the musk-rats; they 
seem to be aware that the spring-water it contains probably will not be 
solidly frozen, and there they prepare to pass the winter. Such a place, as 
you may well imagine, cannot, without great difficulty, be approached until 

its boggy and treacherous foundation has been congealed by the hard frost, 
and the water is frozen over; before this time the musk-rats collect coarse 

erasses and mud, with which, together with sticks, twigs, leaves, and any- 
thing in the vicinity that will serve their purpose, they raise their little 
houses from two to four feet above the water, the entrance being always 
from below. We have frequently opened these nests, and found in the 
centre a dry, comfortable bed of grass, sufficiently large to accommodate 

several of them. When the ponds are frozen over, and a slight fall of snow 
covers the ground, these edifices resemble small haycocks. There is another 
peculiarity that, it appears to us, indicates a greater degree of intelligence 
in the musk-rat than we are usually disposed to award to it. The animal 
seems to know that the ice will cover the pond in. winter, and that if it has 
no places to which it can resort to breathe, it will be suffocated. Hence 
you here and there see what are called breathing-places. These are covered 
over with mud on the sides, with some loose grass in the centre, to preserve 
them from being too easily frozen over. We have occasionally seen these 
winter huts of the musk-rat, in the vicinity of their snug summer retreats 
in some neighboring river’s bank, and have sometimes been half inclined 
to suppose that, for some cause or other, they gave a preference to this 
kind of residence. We are not, however, aware that these nests are made 

use of by the musk-rat in spring, for the purpose of rearing its young. We 
667 



464 ZOOLOGY. 

believe these animals always for that purpose resort to holes in the sides of 
ponds, sluggish streams, or dykes.” | 

The arvicoline Muridz were present in the tertiary fauna. . Several 
species of Arvicola or Hypudcus are mentioned and described from conti- 
nental Kurope. 

The genus Stenofiber, referred to the arvicolines by some and to beavers 
by others, has been established upon a skull found in the middle tertiary 
geds of Auvergne. Its forms are intermediate between the beaver and the 
musk-rat. 

Sub-fam. 4. Spalacina, of which there are no representatives in North 
America, is a small group composed of but thirteen species, distributed into 
seven genera, as follows: Ahizomys, six species, Asiatic and African ; 
Tachyoryctes and Heterocephalus, each one species, both African ; Ellobius, 
two species, Huropean and Asiatic; Ommatostergus and Spalax, each one 
species, both in France; and Siphneus, one species, in Siberia. 

The genus Spalax (the rat-moles) has very short legs, each foot provided 
with five toes and as many flat and slender nails. The tail is very short 
or completely wanting, and the same observation applies to the external 
ear. They live under ground like the moles, raising up the earth like them, 
although provided with much inferior means for dividing it; but they subsist 
on roots only. The blind rat-mole (S. typhius) is a very singular animal, 
which, from its large head, angular on the sides, its short legs, and total 
absence of a tail and of any appendage externally, has the most shapeless 
physiognomy. In the opinion of some writers, this should be the animal 
alluded to by the ancients, when they spoke of the mole as being perfectly 
blind. 

Sub-fam. 5. Murina, has a greater number of representatives in the old 
than in the new world. The genera into which they are distributed amount 
to not less than twenty-eight to thirty, and the species to more than two 
hundred. There are comparatively very few in North America, where the 
genera Mus, with eight species; Neotoma, with two; and Sigmodon and 
Hesperomys, with only one, in all twelve species, represent Murina. 

The Asiatic and African mice and rats are distributed into the genera 
Isomys, Akomys, Golunda, Vandeleuria, Nesokia, Dendromys, Pithechezr, 
Cricetomys, Phlaeomys, Psammomys, Malacothrix, Euryotis, Mystromys. The 
genera Hapalotis and Hydromys are Australian. In South America we find 
forty-five species of Hesperomys, the genera Oxymycterus, Calomys, Akodon, 
Drymomys, and Reithrodon, with a few only. The European species belong 
to the genera Sminthus, Gerbillus, and Cricetus, which have also representa- 
tives in Asia and northern Africa. 

The genus Mus (rats and mice) is distributed throughout the whole sur- 
face of the globe. It is characterized by three moiars on each side above 
and below, the anterior of which is the largest; its crown is divided into 
blunt tubercles, which, by being worn, give it the shape of a disk, sloped in 
various directions; the tail is long and scaly. The ears oblong or round, 
nearly naked. The common mouse, Mus musculus (pl. 118, fig. 8), 
originally from the East, has been introduced into America with the white 
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race, as well as the black rat, I rattus (pl. 118, fig. 7), which has the 
same origin. The latter is now replaced by the Norway or brown rat (J/. 
decumanus), which did not appear in Europe until the eighteenth century, 
and has now become more abundant than the black rat. It has also 
reached America in the same manneras the two preceding species. 
Besides these three introduced species America possesses several others 
(five are well ascertained) which are peculiar to her. The field mouse of 
France, M. sylvaticus (pl. 118, jig. 6), is never found to reside in the 

houses. 
The genus Gerbillus (the gerbils) has three molars that differ very little 

from those of rats. Their superior incisors are furrowed with a groove. 
Their hind feet are somewhat longer in proportion than those of rats in 
general. The tail is long and hairy. 

In the genus Cricetus (hamsters) the teeth also differ very slightly from 
those of rats, but the tail is short and hairy, and on each side of their mouth 
internally are sacs or cheek pouches in which they transport the grains they 
-collect to their subterranean abodes, accumulating large heaps. Most of 
the species of this genus inhabit the northern parts of Hurope. Pl. 118, fiz. 
9, represents the common hamster (C. vulgaris). 

The genus Sigmodon has three molars above and below on each side, 
provided with small roots, and very profound, alternate folds towards the 
summit. The tail is hairy, the feet simple, the fore feet four-toed with 
the rudiment of a fifth; the hind feet five-toed. Two species of this 
genus exist in North America; one is S. hispidum or the cotton rat from 
Florida, very numerous in the deserted plantations lying on the River 
St. John, particularly in the gardens. Its burrows are seen in every 
direction. 

The genus Neotoma embraces two North American species. The grind- 
ing surfaces of the molar teeth differ somewhat in this genus from what 
they are in Arvicola, and their large roots constitute.a very essential char- 
acter. The fore feet are provided with four toes and the rudiment of a 
fifth ; the hind ‘ones are five-toed. The tail is hairy. 

The Florida rats (NV. floridana) in Florida burrow under stones and the 
ruins of dilapidated buildings. In Georgia and South Carolina they prefer 
remaining in the woods. In some swampy situations, in the vicinity of 
sluggish streams, amid tangled vines interspersed with leaves and long 
moss, they gather a heap of dry sticks, which they pile up into a conical 
shape, and which, with grasses, mud, and dead leaves, mixed in by the 
wind and rain, form, as they proceed, a structure impervious to rain, and 
inaccessible to the wild cat, racoon, or fox. At other. times their nest, 
composed of somewhat lighter materials, is placed in the fork of a tree. 
Another species (N. drummondii) has been discovered in the Rocky 
Mountains. 
A third species has recently been detected in Rockland county, New 

York, by John G. Bell, Esq., but not characterized. Numerous remains of 
an extinct species, the largest of the genus, are found in the bone caves of 
Pennsylvania. 
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The Murina were represented in the fauna of the tertiary epoch by 
species belonging to the genera Mus (rats) and Cricetus (hamsters), and 
were very abundant during the diluvial period, at least in Europe. 

Sub-fam. 6. Ctenodactylina, is the smallest section among Muridee, there 
being only one species known, and therefore constituting one genus, the 
genus Otenodactylus (the hairy-focted jerboa), belonging to Barbary, in 
northern Africa. The head is more compressed than in any of its 
congeners. There are only three toes to the hind feet, as in the jerboa 
(Dipus), but they are more hairy. 

Sub-fam. 7. Dipodina, are those murines in which the hind legs are 
much longer than the fore ones, the consequence of which is that they 
jump instead of run on the ground. -In general appearance they have 
some resemblance to the kangaroos. The species are distributed into four 
genera, three of which belong to the old hemisphere and one to North 
America. The latter is the genus Meriones, with but one species, I. 
americanus (the jumping mouse). ‘The upper incisors are grooved, and a 
very small tooth is observed in advance of the upper molars. The tail is 
very long and nearly naked. A very active animal, that shuts itself up m 
its burrow and passes the winter in a state of lethargy. : 

In the genus Dzpus (jerboas) the tail is long and tufted at its extremity ; 
the head is large; the eyes also are large and prominent. The ancients 
called these animals the biped rats, from the enormous disproportion of 
their posterior limbs. ‘They seldom move otherwise than by great leaps 
on their hind feet. There are five toes to each of the fore feet, and in 

certain species, besides the three great toes to the hind feet, there are small 
lateral ones. They live in burrows, and become torpid during the winter. - 
Six species are contained in this genus, all of them inhabiting the old 
hemisphere. 

The genus Alactaga contains eight species also inhabiting the old hemi- 
sphere. They are distinguished from the jerboas (Dipus) by much longer 
ears. ‘They also possess two small lateral toes. 

The genus Pedetes has a large and flattish head, a thick snout, and long 
ears. ‘T’he anterior limbs have five toes armed with very long claws; the 
posterior legs, very long, have but four toes. The tail is long and bushy. 
The molars are simple, four above and four below on each side. A single 
species, P. capensis or Helamys caffer (pl. 118, fig. 5), is known from the 
Cape of Good Hope. 
A fossil species of Dipodina (Dipus dipoides) has been discovered in cen- 

tral Europe. ~ 
Sub-fam. 8. Myoxina, are excluded from the new world. The genus 

Myoxus or dormice, characterized by the presence of four molars above 
and below on each side; a very long tail, sometimes well clothed with hair 
and round, sometimes depressed, and sometimes tufted at the extremity 
only. The fur is very soft and fine. There are five toes behind, four and 
the vestiges of a fifth in front. Dormice are pretty little animals with 
lively eyes, living on trees like squirrels, and feed on fruits. They become 
torpid in winter. This genus is composed of ten species, seventeen of 
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which are European, two Asiatic, and five African. Pl. 113, jig. 10, 
represents Myoxus glis, or fat dormouse of Europe. 

The genus Graphiurus is entirely African, and contains only two species 
from the south and interior of that continent. ‘The molars are remarkable 
for their small size; the tail is short, very fleshy. All the toes are armed 
with pointed, compressed, arched, and strong claws. The limbs themselves 

short, delicate, and not differing much from each other in length. 
Two or three fossil species referred to the genus Myoxus have left their 

remains in the tertiary beds of Europe. 
Fam. 4. CasToRID&, is composed of only one living genus (Castor), 

beavers. 
The genus Castor (the beaver) has very strong incisors, those of the 

lower jaw a little smaller. In the upper jaw the molars, four in number, 
differ slightly from each other in size, and have one internal and three 
external grooves; whilst in the lower one, where four also is the number, 
there are three grooves on the inner side, and one on the external. The 
eyes are small; the ears short and round. Lach foot possesses five toes; 

those of the fore feet are short and close, whilst on the hind feet they are 
long and palmated. The tail is large, horizontally flat, and scaly. Near 
the base of the tail exists a pouch which secretes an unctuous matter. 
Only two species are known to belong to this genus, one in Europe and 
another in America, C. fiber americanus (pl. 114, jig. 1), which, however, 
resemble each other so closely that they have been pronounced identical 
by many naturalists. 

The beavers are larger than the badger, and of all quadrupeds the most 
industrious in constructing acommon dwelling. They choose water of such 
a depth as is not likely to be frozen to the bottom, and as far as possible a 
running stream, in order that the wood which they cut above may be carried 
downwards by the current to the spot where it is to be used. They keep 
the water at an equal height, by dams composed of branches of trees, mixed 
with clay and stone, the strength of which is annually increased, and 
which finally, by the progress of vegetation, becomes converted into a 
hedge. Each hut serves for two or three families, and consists of two 
stories: the upper is dry for the residence of the animals, and the lower, 
under water, for their stores of bark. The latter alone is open, and the 
entrance is under water, having no communication with the land. The 
huts are a kind of rude wickerwork, being made of interwoven branches 
and twigs of trees plastered with mud. There are always several burrows 
along the bank, in which they seek for shelter when their huts are attacked. 
They only reside in these habitations during the winter; in the summer 
they separate, and live solitary. The beavers may be easily tamed, and 
accustomed to feed on animal matters. 

Several species of the genus Castor proper have been found in a fossil 
state in the tertiary deposits of the old hemisphere. Some of them have 
been considered as new generic types, and form the genera Chalicomys and 
Trogontherium, which are not universally admitted as differing sufficiently 
from the genus Castor. 
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An animal nearly allied to the beaver existed in North America during 

the tertiary epoch, but far surpassing in bulk those of the present time. 
Its remains were discovered in the State of Ohio, and described under 

the name of Castoroides ohioénsis. Its life was probably aquatic, and its 
food consisted of vegetable substances, which it gnawed off with its powerful 
incisors. ! 

The genus Paleomys has been admitted as an extinct genus of the old 
world, and has left the remains of one species (P. castoroides) in the 
tertiary deposits of Germany. Its dentition comes near that of the beavers, 
but sufficiently different in some peculiarities of structure to permit the 
establishment of a new genus. Per 
Fam. 5. Scturtp#. The characters of this family consist in having 

simple molars with tuberculous crowns, five above and four below on each 
side ; the lower incisors very much compressed. ‘The toes are long, armed 
with sharp claws, four on the anterior and five on the posterior feet; the 
anterior thumb is very short. The tail is long and tufted. Some are -pro- 
vided with cheek pouches. In others the skin of the sides is extended 
between the anterior and posterior limbs. We distinguish three kinds of 
squirrels: the true squirrels, the ground squirrels, and the flying squirrels. 

The genus Pteromys (flying squirrels) is easily distinguished from any 
other of the same family by the expansion of the skin between the hind and 
fore legs, by means of which they are enabled to support themselves for a 
moment in the air, and to make very great leaps. The American flying 
squirrel, Pieromys volucella (pl. 118, figs. 12 and 18). An analogous species 
is found in Poland, Russia, and Siberia. Besides, there are three more 

species in North America inhabiting the north and west. There is one 
found in the Indian Archipelago that is nearly of the size of a eat. 

The genus Pseudostoma possesses four prismatic molars above and below 
and on each side, the first of which is double, the others simple. The upper 
incisors are furrowed with a double groove in front. There are five toes 
to each foot. They have very short legs and very deep pouches which 
open externally, enlarging the sides of the head and neck. Four species 
are known to exist in North America. One is the Canada hamster or 

pouched rat (P. bursarius), which inhabits deep burrows. Another 1s 

from Hudson’s Bay, and receives the common appellation of mole-shaped 
sand rat (P. talpoidea). A third species is found in the northern regions, 

_and the fourth in Florida. 
The genus Aplodontia is destitute of cheek pouches. Its body is thick 

and short, clothed with fur like that of the musk-rat, but neither so long nor 

_so fine. The head is flat and broad; the nose a little arched, thick, and 
‘obtuse. There are five molars above and four below on each side. The 

limbs are robust and short, the feet moderately strong, with naked soles, all 

provided with five toes, rather short, but well separated. The thumb of 
the fore feet, however, is much shorter than the other toes. The claws, 

particularly the anterior ones, are very long, strong, much compressed, and 

but little curved. The tail is very short, and concealed by the fur of the 

hips. These animals form small societies, live in burrows, and feed, as 
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usual, on vegetable substances. One species only is described, and belongs 
to the northwest portion of North America, the sewellel of Lewis and Clark 
(A. leporina). A second species is indicated, if the characters alluded 
to by the author are not differences occurring in the young. 

The genus Arctomys (the marmots) has, like the squirrels, five molars 
above and four below, all of them bristled with points; accordingly some 
species are inclined to eat flesh and feed upon insects as well as grass. As 
to their general form, the marmots are the very reverse of the squirrels, 
being heavy, provided with short legs, a middle-sized or short hairy tail, 
and a large, flat head, passing the winter in a state of torpor and shut up in 
deep holes, the entrance of which they close with a heap of grass. They 
live in societies, and are easily tamed. The alpine marmot, A. marmotta or 
alpinus (pl. 118, jig. 11), is about the size of the hare. Four species are 
described from North America, among which is the common Maryland mar- 
mot, or ground-hog (A. monazx) of the northern, eastern, and middle states. 
~The genus Spermophilus possesses cheek pouches, two incisors above 
and below, and five molars above and four below, exactly as in the ground 
squirrels; but whilst the external appearance of the latter is more like 
that of squirrel proper (Sciwrus), the general appearance of Spermophilus 
is more that of the marmots, from which it is distinguished by the dentition. 
The molars are more narrow transversely than longitudinally. The ears 
are generally short. The feet are of moderate length, adapted for walking 
on the ground; the nails are inferior in size to those of the marmots, and 
less hooked than those of the squirrels. ‘There are four toes to the fore 
feet, with the rudiment of a thumb protected by a blunt nail; the hind feet 

have five toes. The tail is always shorter than the body. The form of the 
body is rather slender, and possesses a degree of lightness and agility 
‘approaching the activity of the squirrels. Twelve species of this genus 
‘are known to exist in North America, three in Europe, and a few in 
Asia and Africa, if some of the latter are not to be referred to the genus 
Arctomys. 
In North America they are commonly known by the names of marmot 

squirrels, prairie marmot or prairie dog, tawny American marmot, leopard 
marmot, small grey squirrel (Lewis and Clark), and other similar appella- 
tions more or less arbitrary. They chiefly inhabit the northern regions. 
The following is an extract from Say, in Long’s Expedition to the Rocky 
Mountains, on the habits of the prairie dog (S. ludovicianus): 

“This interesting and sprightly little animal has received the name of 
‘prairie dog, from a fancied resemblance of its warning ery to the hurried 
barking of a small dog. The sound may be imitated by the pronunciation 
of the syllable ‘chek, chek, chek!’ in a sibillated manner, and in rapid 

‘succession, by propelling the breath between the tip of the tongue and the 
roof of the mouth. As particular places are in general occupied by the 
burrows of these animals, such assemblages of dwellings are denominated 
prairie dog villages by the hunters. They vary widely in extent, some 
being confined to an area of a few miles, others bounded by a cireum- 
ference of many miles. Only one of these villages occurred between the 
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Missouri and the prairie towns; thence to the Platte they were much 
more numerous. ‘The entrance to the burrow is at the summit of the little 
mound of earth brought up by the animal during the process of the excava- 
tion below. These mounds are sometimes inconspicuous, but generally 
somewhat elevated above the common surface, though rarely to the height 
of eighteen inches. Their form is that of a truncated cone, on a base of 
two or three feet, perforated by a comparatively large hole or entrance at 
the summit or in the side. The whole surface, but more particularly the 
summit, is trodden down and compacted, like a well worn pathway. The 
hole descends, vertically, to the depth of one or two feet, whence it con- 
tinues in an oblique direction downwards. <A single burrow may have 
many occupants. We have seen seven or eight individuals sitting upon 
one mound. The burrows occur usually at intervals of about twenty feet. 
They delight to sport about the entrance of their burrows in pleasant 
weather. At the approach of danger they retreat to their dens, or when its 
proximity is not too immediate, they remain, barking and flourishing their 
tails, on the edge of their holes, or sitting erect to reconnoitre. When 
fired upon in this situation, they never fail to escape, or, if killed, to fall 
into their burrows, where they are beyond the reach of the hunter. As 
they pass the winter in a lethargic sleep, they lay up no provision of food 
for that season, but defend themselves from its rigors by accurately closing 
up the entrance of the burrow. The further arrangements which the 
prairie dog makes for his comfort and security are well worthy of attention. 
He constructs for himself a very neat globular cell with fine dry grass, 
having an aperture at the top large enough to admit the finger, and so 
compactly formed, that it might almost be rolled over the floor without 
injury.” 

The genus Zamias (the ground squirrels) is very nearly allied to the 
squirrels proper (Sciurus), from which it differs by many particulars, among 
which is the presence of ample cheek-pouches, a longer head, the ears placed 
further back, a more slender body, and shorter extremities. The ears 

themselves are rounded, and without any tufts on the edge or behind them. 
The tail is shorter than the body, rounded, narrow, seldom turned up. 
There are four toes to the fore feet, with a minute blunt nail in place of a 
thumb, and five to the hind ones. The claws are hooked. ‘T'wo incisors 

above and two below, smooth, the lower ones compressed and sharp. The 
molars are five above and four below on each side, short, and the .crown 
tuberculous. The species are all of small size, and longitudinally striped on 
the back and sides. They do not mount trees unless driven thither by 
necessity, but dig burrows, and spend their nights and the season of winter 

under the ground. 
Several species of this genus exist in North America; one is known in 

South America, and another in the northern portions of the eastern con- 
tinent. The chipping squirrel or hackee (Zamias lystert) is found from 
the northern lakes (Huron and Superior) all along the eastern, northern, 
and middle states and range of Alleghany Mountains. 

The genus Seiwrus is characterized by an elongated body; a long tail, 
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furnished with hair; a large head, with erect ears; projecting and brilliant 
eyes; the upper lip divided. There are four toes before, with a tubercle 
covered by a blunt nail, and five behind; four molars on each side, above 
and below, variously tubereulated ; a very small additional molar is seen in 
front and above, permanent in some species, but drops out in most cases 
when the young have attained the age of six to twelve weeks; the fingers 
are long, slender, and deeply cleft; the nails very acute, and greatly com- 
pressed. We quote the following description of the habits of the squirrels 
from Audubon and Bachman, Quadrupeds, p. 38: 

‘Squirrels are able to leap from branch to branch, and from tree to tree, 
clinging to the smallest twig, and seldom missing their hold. When this 
happens to be the case, these animals have an instinctive habit of grasping, 
in the descent, at the first object which may present itself; or, if about to 
fall to the earth, they spread themselves out in the manner of the flying 
squirrels, and thus, by presenting a greater resistance to the air, are enabled 
to reach the ground without injury, and, recovering instantaneously, they 
ascend the nearest tree. 
“ All the American species of this genus, as far as we have been able to 

become acquainted with their habits, build their nests either in the fork of 
a tree, or on some secure portion of its branches. The nest is hemispherical 
in shape, and is composed of sticks, leaves, the bark of trees, and various’ 
kinds of mosses and lichens. In the vicinity of these nests, however, they | 
have a still more secure retreat in some hollow tree, to which they retire in 

cold or in very wet weather, and where their first litter of young is generally 
produced. 

“Several species of squirrels collect and hide away food during the abun- 
dant season of autumn, to serve as a winter store. This hoard is composed 
of various kinds of walnuts and hickory nuts, chestnuts, chinquepins, acorns, 

corn, &c., which may be found in their vicinity. The species, however, 
that inhabit the southern portion of the United States, where the ground is 
seldom covered with snow, and where they can always derive a precarious 
support from the seeds, insects, and worms, which they scratch up among 
the leaves, &c., are less provident in this respect; and of all these species, 
the chickaree, or Hudson Bay squirrel (S. hudsonius), is by far the most 
iudustrious, and lays up the greatest quantity of food. 

‘‘TIn the spring, the squirrels shed their hair, which is replaced by a thin- 
ner and less furry coat; during summer, their tails are narrower and less 
feathery than in autumn, when they either receive an entirely new coat, or 
a very great accession of fur; at this season, also, the outer surfaces of the 
ears are more thickly and prominently clothed with fur than in the spring 
and summer. 

‘Squirrels are notorious depredators of Indian corn fields of the farmers, 
in some portions of the country consuming great quantities of this grain, 
and, by tearing off the husks, exposing an immense number of the unripe 
ears to the mouldering influence of the dew and rain.” 

Twenty species of this genus inhabit North America. The common or 
red squirrel (S. hudsonius) has a great geographical range, and extends 
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very far north; is found again in Labrador, Newfoundland, and Canada; it 
is most common, however, in the New England States, and even occasion- 

ally in the hilly portions of New Jersey and Pennsylvania. ‘The Carolina 
grey squirrel, S. carolinensis (pl. 118, fig. 14), is most abundant in Florida, 
Georgia, and South Carolina; the other species live in different districts of 
the country. The common sass of Europe (S. vulgaris) is eae on 
pl. 107, ign. Te. 
Among the fossil remains of Sciuridz hitherto discovered in the tertiary 

deposits of Europe, species belonging to the genera Sciurus, Arctomys, and 
Spermophilus, were recognised. They resembled very eo the existing 
species. 

ORDEk 5.  INSECTIVORA. 

This is a small order, and composed also chiefly of small animals, the 
largest having but twice the bulk of the common rat. They all possess 
molar teeth studded with conical points; their principal food consists of 
insects. They lead a nocturnal or subterranean life, and in cold climates 

many of them pass the winter in a torpid state. Their feet are short and 
their motion feeble; in walking they all place the whole sole of the foot on 
the gound. 
Insectivora may be divided into three families: TYalpide, or moles; 

Soricide, or shrews; and Hrinaceide, or hedgehogs. The latter has no 
representatives in North America. 

_ Among the fossil remains of Insectivora hitherto known there is a frag- 
ment of a lower jaw from the fresh water strata of Wordwell, England, 

whose affinities with either one of the families constituting this order have 
not yet been ascertained. The genus Spalacodon has been proposed for it. 

Fam. 1. Tanripa. The body, rather thick and plump, is covered with 
hair throughout; the limbs are short, the anterior ones terminating by a 
rounded hand provided with five toes as well as the hind feet. The eyes 
are so minute as to escape notice, whence the assertion that moles are blind. 
The fact is that the eyes are in a very rudimentary or undeveloped condi- 
tion. The animals of this family are subterranean, and appear but very 
seldom on the surface. 

The genus Chrysochloris (or. golden mole) has, like the Mygale, two 
incisors above and four below. The molars are long, distinct, and almost 
all shaped in triangular prisms. \ The snout -is short, broad, and recurved. 
‘There are only three nails to the fore feet; the external one, very large, 
curved and pointed, serves as a powerful ne eunee for excavating and 
piercing the earth. 

The genus Zalpa (mole proper) has very feeble jaws, the food consisting 

of worms and insects. There are six incisors above and eight below. 
The canines have two roots, partaking of the nature of the false molar; 

the false molars themselves are four in number above and three below, 
backwards of which are three bristled or true molars. The common mole 
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of Europe, Zalpa europea (pl: 118, fig. 17), is a very troublesome animal in 
orchards, gardens, and cultivated lands generally. It was once supposed to 
exist in North America, but this is now known not to be the case. ‘Three 
well ascertained species of moles have been discovered in a fossil state in 
the tertiary beds of Europe. ‘The moles are replaced in North America by 
the two following genera. — 

The genus Scalops is strictly North American, and has a long head ter- 
minated by an extended, cartilaginous, flexible, and pointed snout; the 

eyes and ears are concealed by the hair, and very minute. ‘The hind feet 
are short and slender, with five toes, and delicate hooked nails; the fore 
feet or hands are broad, their claws long and flat, fitted, as in the mole, for 

excavating the earth. The common American shrewmole (S. aquaticus) is 
an example of this genus. It is spread over a wide area of the United 
States from Canada to Florida, and westwards as far as Kentucky. ‘Three- 
or four species more are known. 
-The genus Condylura, also North American, is characterized by certain 

cutaneous filaments which surround the nostrils and give to the nose a star-- 
like appearance, whence the name of star-nosed mole. The only species of: 
the genus hitherto known: is C. cristata. In their feet and their general 
appearance they resemble the mole, but-their tail is longer. — 

This family existed in North America during the tertiary epoch, and it is 
highly probable that pews belonging to the above genera will some day be 
discovered. 

The genus a rests upon a canine tooth which possesses a general 
resemblance to those of Scalops, but indicates an animal of a much larger 
size. The tooth itself is much more compressed than in any of the genera 
of the same family. ‘The remains of the only species were found in the lead 
region of [linois together with some pachyderms, of which we have already 
spoken. | 

- In Europe is found the genus Dimylus, with one species from the tertiary 
beds of Wirtemberg, known by a lower jaw in which only two molars are 
left, possessing a double row of tubercles; whilst in the genus Talpa, to. 
which it comes nearer, these tubercles form three rows. ; 

Fam. 2. Sortcipz#z. This family is composed generally of very smail: 
animals, whose body is covered with hair, with the general appearance of 
the mice, from which they greatly differ in their dentition... The-tail is more 
or less elongated, the body itself disproportionately slender; the limbs short; 
the snout more or less pointed. ‘They live under the ground, come seldom 
to the light, and are provided with very minute eyes. Some possess glands 
emitting eden odors. 

The genus Sorex (the shrews) is distinguished from the others of ih 
family by having under the skin, and upon each flank, a small band of stiff 
thickly set setae, between which, in the rutting season particularly, peculiar 
glands secrete an odorous fluid. The two upper middle incisors are hooked, 

and dentated at their base, the lower ones slanted and elongated; on each 

side, five above and two below, are small false molars, and three bristled or 
true molars throughout. The shrews live in holes, which they excavate in. 
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the earth, and which they seldom leave till evening; they feed on worms 
and insects. Of this genus North America possesses many a ae inhabit- 
ing different districts. 

The shrews are found also in Asia, Europe, and Africa, and are more 

numerous towards the tropical parts; the countries where they most abound 

are tropical Africa, central and tropical Asia. They constitute particular 
genera in Asia, Sie as Hylogale, Hylomys, &c. 

The extinct genus Oxygomphius had a great redial to Hylogale 
javanica, and differs from it in the tubercular structure of the molar teeth. 

Two species were found in the tertiary deposits of Wirtemberg. 
Several species of Sorex have left their. remains on the continent of 

Europe. 
The genus Mygale (the desmans) is peculiar to Kurope; it i elie from 

shat of the shrews in having two very small teeth placed between the two 
great lower incisors, and the two upper incisors flattened and triangular. 
There are six or seven false molars, and four bristled ones ; the snout is pro- 
longed into a flexible proboscis; the external ear is short and not conspicuous; 

the tail long, scaly, and laterally compressed ; there are five unguiculated 
toes to each foot, united by a membrane; the eyes are very small. A 
species 1s very Common in Southern, Russia, along the rivers and lakes, 
where it feeds on worms, larvze of insects, and particularly on leeches. Its 
burrows, which are constructed in the bank, commence under water, and 
ascend to such a height as to be above its level in the greatest flood. 
Another, but smaller, inhabits the Pyrenees. Of this genus, remains of two 
fossil species have been discovered in France. 

The genus Palcospalax is extinct, and known only by a fragment of the 
lower jaw, with six teeth in their natural position, which in their structure 
are intermediate between Mygale and Talpa. A single species was disco- 
vered on the coast of Norfolk (England). 

The genus JJacroscelides is characterized by a narrow snout, ending ante- 
riorly in a long and sub-cylindrical proboscis, having the nostrils at its apex; 
the eyes are moderate; the ears large and round; the body furry; the tail 
elongated and scaly, annulated, and furnished scantily with hairs; the feet 

are five-toed ; there are two incisors above and two below, and five true 
molars; between these and the incisors are, above and below, four teeth, 

which have been called canines, three of which are probably false molars. 
The five known species of this genus belong to tropical Africa; the J. 

typicus inhabits the open country in the interior of South Africa, and is 
oveasionally seen during the day about the roots of bushes or among brush- 
wood, whence, upon being discovered, it instantly retreats to its natural and 

subterraneous habitation. 
Fam. 8. ERINACEID&. The body is generally covered with spines instead 

of hairs, sometimes with spines and setze intermingled. This family includes 
the largest species of the order; they live in woods and hedges, sometimes 
in burrows. Although chiefly nocturnal in their habits, they often come to 
the light. The eyes are perfectly developed. Some present the remarkable 
phenomenon of a lethargic sleep under the tropical zone. | 
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This family, as far as our knowledge extends, existed during the tertiary 
epoch, under the same generic form as in our days. Several species of the 
genus Hrinaceus, and one of the genus Centetes, have been found in Kurope; 
none yet in America, where the living types are also absent. 

The genus Hrinaceus (hedgehog) has its body covered with spines instead 
of hairs, showing thus a resemblance to the porcupine. The skin of the 
back is furnished with powerful muscles, by which, when the head and the 
feet are brought towards the abdomen, the animal can shut itself up, pre- 
senting to its enemies spines all around. ‘The tail is very short, and there 
are five toes to each foot; there are six incisors in each jaw, the middle 
ones being the longest; on each side three false molars, three true molars 
bristled with points, and a small one studded with tubercles. 

The common hedgehog, H. europeus (pl. 118, fig. 18), is common in the 
woods and hedges, and also in houses. It passes the winter in its burrow. 
Its skin, it is said, was formerly used to dress hemp. . 

The genus Centetes (tenrecs) is composed of four species, inhabiting 
tropical Africa and the Island of Madagascar. Their body is covered with 
spines, like the hedgehog, but much shorter; and the animals do not 

possess the faculty of rolling themselves so completely into a ball. The tail 
is absent; the snout is sometimes elongated, always much pointed; there 
are four or six incisors, and two great canines in each jaw; there are one or 
two false molars, and four true ones, triangular and bristled; each foot has 
five distinct toes, armed with crooked spines. They are nocturnal animals, 
passing three months in the year in a state of lethargy, although inhabiting 
the torrid zone. We are even told that it is during the greatest heat that 
they grow torpid. 

The Oriental or Asiatic hedgehog constitutes the genus Gymnura. 

ORDER 6. CHEIROPTERA. 

This order is composed of the animals commonly known as bats, and 
easily distinguished from all other mammals by a membranous expansion 
which extends from the sides of the neck between the fore limbs and toes 
down to tke tip of the tail, and which enables them not only to sustain 
themselves in the air, but also to move through it in any direction they 
may desire. They thus possess the power of true flight as in birds, with 
which indeed they are frequently confounded. The bones of which the 
anterior extremities are composed are very much elongated, especially 
those of the fingers, and constitute an umbrella-like framework, over which 

is spread a thin, naked membrane continued from the membranous expan- 
sion of the body. The whole locomotive power of these animals seems 
concentrated upon this organ of flight. It can only move along a solid 
surface by folding its wings and using the hooked thumbs to lay hold of any 
irregularity, and thus draw itself forwards. Hence its motions are awkward 
and shuffling; and on a polished surface, like that of a table, it is greatly 
embarrassed. But in the hollows of trees, the crevices of masonry, and the 
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chinks or fissures of a rock, it can climb and crawl about with great facility. 
The air, however, is its home, and through this it moves with considerable 
swiftness, and with great apparent ease, wheeling in every direction, and 
performing the most abrupt evolutions in search of its insect prey. In 
these movements it is very much assisted by the tail, which serves as a 
rudder; and we shall find that this organ is most developed in bats which 
pursue insects on the wing, whilst it is small, or entirely wanting, in those 
which live on fruits. In their mode of flight, bats bear a very strong 
resemblance to swallows, which like them pursue insects on the wing; but 
whilst the latter seek their food during the day, the former come forth only 
at twilight. During the day the bats sleep in their recesses, suspended by 
their hind feet, their heads consequently hanging downwards; and they 
assume the same position during the whole winter, which in the temperate 
zone is passed by them in a state of torpidity. 

The bats may be divided into two sections: the carnivorous or insectivo- 
rous, and the frugivorous. 

Group 1. Carnivora or Insectivora. 

The insectivorous or insect eating bats are by far the most numerous of 
the order; they possess a dentition and a digestive system in accordance 
with their particular kind of food. The molars are beset with pointed 
tubercles, adapted to crush the hard envelopes of insects; the canines are 
sometimes of a large size. The intestinal canal is much shorter than in the 
frugivorous tribe. 

The insectivorous bats are subdivided into several families, the number 

of which is variable according to the views of systematic writers. Some 
adopt five or six; we only two: the Vampyride and Vespertilionde. 

The bats existed during the tertiary epoch, and have left some of their 
remains in the deposits of past ages. As far as hitherto known, they belong 
to the family of Vespertiliontide. The frugivorous bats are not yet known 
to have existed prior to our days. We must, however, expect many 
discoveries to be made in the extinct fauna of this singular order of 
animals. 

Fam. 1Vampyripaz. The genus Dysopes or Molossus (bull-dog bats) 
belongs both to the old and new world. The snout is simple; the ears 
are broad and short, arising near the angle of the lips, and uniting with 
each other on the snout. The tail occupies the whole length of their 
inter-femoral membrane, and most generally even extends beyond it. T'wo 
species of this genus are found in the southern United States. The fossil 
remains of one species have been discovered in the Brazilian caverns. 
The genera Dinops, Nyctinomus, and Cheiromeles, are mere subdivisions of 
this genus. 

The genus Diclurus (fox-tailed bats), nearly related to the preceding, 

contains but one species, from tropical America. | 
The genus Noctilio (hare-lipped bats) is distinguished by a short snout, 
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which is inflated and split into a double hare-lip, covered with old looking 
warts and seams. The ears are separated. There are four incisors above 
and two below. The tail is short, and free above the inter-femoral mem- 

brane. ‘There are two species of this genus in tropical America. 
The genus Phyllostoma (javelin bats) possess four incisors in each jaw, 

some of which fall off by the growth of the canines. The genus is more- 
over distinguished by a membrane resembling a double leaf that is placed 
crosswise on the end of the nose. The tongue is very extensible, terminated 
in papillee, which appear to be so arranged as to form an organ of suction. 
Symmetrically arranged tubercles are also observed on the lips. Upwards 
of twelve species of this genus are known to inhabit tropical America, to 
which country the genus is completely limited, and where a fossil species 
has also been discovered in the caverns. 

In the genus Vampyrus the tail is absent; in other respects it resembles 
the preceding. One species only belongs to it, V. spectrum (pl. 117, fig. 8), 
and this is peculiar to the new world, and more especially to tropical 
America. Its wings measure two or three feet across when expanded. 

The genus Glossophaga (long-tongued bats, differs from Phyllostoma by 
a narrow tongue, susceptible of elongation, and furnished with hair-like 
papille. Four species are known, and all of them belong to tropical 
America. 

The genus Megaderma (the broad-winged bats) has the leaf-like mem- 
brane of the nose more complicated than that of Phyllostoma. The ears 
are very large, and united on the top of the head. The tongue and lips 
are smooth; the inter-femoral membrane is entire, and the tail absent. 
There are four incisors below, but none above. The genus belongs entirely 
to the old continent; species are found in Africa and in the Indian Archi- 
pelago. From the latter locality is I. lyra (pl. 117, jig. 7). 

The genus Plecotus (long-eared bats) has ears larger than the head, and 
united on the cranium as is the case in Megaderma. PP. tumoriensis 
(pl. 117, fig. 2) belongs here. ‘Two species of this genus inhabit North 
America, one in the southern States (P. lecontw), and the other in Oregon — 
(P. townsend). : 

In the genus Rhinolophus (the horse-shoe bats), the nose is furnished 
with very complex crests and membranes laid upon the chanfrain, pre- 
senting the figure of a horse-shoe; the tail is long, and placed in the 
inter-femoral membrane. ‘l'his genus is very numerous in species, all of 
which belong to the old continent; example, 2. ferrum equinum (pl. 117, 
Jig. 6). A fossil species very nearly allied to it is found in the tertiary 
deposits of Germany. 

In the genus Nycteris (cheek-pouched bats) the forehead is furrowed by 
a longitudinal groove, which is even marked upon the cranium, and bor- 
dered by a fold of the skin which partly covers it. The nostrils are simple; 
there are four incisors above and six below; the ears are large and sepa- 
rated, and the tail involved in the inter-femoral membrane. ‘The species 
are African and Asiatic. 

The genus Nyctophilus includes only one species, which inhabits the 
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islands of the South Seas. There are two incisors above, elongated, coni- 
cal, and indented; and six below, equal and trifid, with rounded lobes; the 

| projects a little beyond the inter-femoral eae 
The genus Desmodus (curved-tooth bats) inhabits tropical America, where 

three species are known; the character of the genus resides in the Hee 
formation of the teeth. 

In the genus Rhinopoma (lid-nosed bats) the groove on the forehead is 
less distinctly marked than in Nycteris; the nostrils are placed at the end 
of the snout, above which is a little leaf; the ears are united; the tail 
extends far beyond the membrane. One species only is known, principally 
found in the pyramids of Egypt. : 

The genus Yaphozus (wing-pouched bats) is distinguished by a little 
prolongation of the membrane of the wings, which forms a sort of sac near 
the carpus. The head is pyramidal; no recurved leaf is attached to the 
nostrils; there is a small rounded pit on the nose. Nine species of this 
genus are known, some of which belong to the Old, and some to the New 
World. One particular species was discovered in the catacombs of Hgypt. 

The genus Mormoops contains but one species, proper to the tropical 
region of the New World, distinguished in having on each side of the nose 
a triangular leaf, which extends to the ears. There are four incisors in 
each jaw, the superior tolerably large, the inferior trilobate; the cranium is 
raised like a pyramid above the snout. One species only, which inhabits 
tropical America. 

Fam. 2. VESPERTILIONIDZ. The genus Vespertilio (bats proper) has a 
snout deprived of leaf, or any other peculiar appendage; the ears are sepa- 
rated, and independent from each other; the tail is contained in the mem- 

brane between the hind limbs. This genus is the most numerous in species, 
and is found in both the Old and New Worlds. Seven are described from 
North America, from the Atlantic to the Rocky Mountains, known as hoary 
bat (V. pruinosus), little brown bat (V. subulatus), sivey haired bat (V. 
noctivagams,) in the Northern, Middle, and Western States; others are 
found in the Carolinas and ene 

Of Kuropean bats we mention the common bat of Europe, V. murimus 
(pl. 117, fig. 5); V. noctula (pl. 117, fig. 8); and the serotine bat, V. seroti- 
nus (pl. 117, fig. 4). 

The genera Hmballonura (long- nosed bats) and Nycticejus (roquet dog- 
bats) include numbers of species allied to Vespertilio, and peculiar to the 
tropical regions of both the Old and New Worlds. 

The genus Furia (fury bats) is composed of one species from tropical 
America, which differs generically from all others. 

Of the genus Vespertilio proper, several fossil species have been described 
from the tertiary strata of the Old World, one of which is very nearly allied 
to the common bat of the same hemisphere. 
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