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The present paper is an enumeration of the fishes so far reeorded
from the streams and lakes of South America, with a few preliminary
remarks on -the extent, peculiarity, and origin of the fauna and the
division of the neotropics into provinces. An attempt has been made
toinclude those marine forms which have been found in the rivers
beyond brackish water and to exclude those which probably euter fresh
waters, but have not actually been found in any streams. Central
American species are not enumerated.

The aim being to present a synopsis of what has been accomplished
rather than a list of the species which in our estimation are valid, all
the doubtful species are enumerated and the synonyms of each species
are given. All the names given to South American fishes prior to 1590
are therefore to be found here.

We have eundeavored to adopt and incorporate the results of the
latest investigations, chiefly those of Giinther, Gill, Cope, Boulenger,
Steindaclner, and Eigenmann and Eigenmann., Since works of a re-
visionary character on Sonth American fishesare few, and many of the
species have been recorded but onee, many changes in the present list
will doubtless become necessary. We have critically reviewed about
half of the species enumerated. (See bibliography.)

This eatalogue was intended to accompany a Catalogue of the I'resh-
water Fishes of North America by Dr. D. S. Jordan. Unavoidable
circumstances prevented us from completing it as originally planned,
and it was thonght best to give it the present form. We take pleasure
in expressing out thanks to Dr. Theodore Gill for valuable suggestions,
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2 FRESH-WATER FISHES OF SOUTH AMERICA—EIGENMANN.

EXTENT OF THE SOUTH AMERICAN FRESH-WATER FAUNA.

There are far more fresh-water fishes in the neotropical than in any
other region.! Complete enumerations of the fresh-water fishes of other
continents are rare, but the following comparison of the latest lists of
European and North American fresh-water fishes with a list of the
South American species will show tihe extent of the South American
fauna. Those families which are marine, but whose species enter fresh
waters, are marked with an asterisk (*).
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HYPEROARTIA. '
Lamprey. - Petromyzontide . ...... 3 8 3 Temperate and arctic regions.
RALE. '
Electric rays. = Tlorpedinidae .. J0S22 T @ 00 8 1  In most seas.
Sting rays. DRSS IUANIAT Bt cooaecoooBe 3 ot foocos 9 Warm seas.
SELACHOSTOMI.
Paddlefish. Polvodontidae.......... .5 18...... North America and Asia,
GLANIOSTOMI.
Sturgeon. * Acipenseride ......... 10 (§) || S Nortoern.
DIPXNOI.
Luncfishes. Lepidosirenide ........ o ol 1 Afriea.
GINGLYMODI.
Gar pike. Lepidosteidee .......... ...... 3N.... Noith American.
HALECOMORPEI.
Bowfin. Amiatide...... ccoo.oF o) 1g.....0
SYMBRANCHIA.
Symbranchidae......... et T foeun.. ‘ 1 Iundia.

IHeilprin (Distribntion of Animals. International Seientific Series D, Appleton
& Co., 127, p. 79) says: ““The fresh-water fishes of the Neotropical realm are spe-
cifically more numeroas than those of any other region, with perhaps the exeeption
of the Holaretic.” The Holarctie is defined as follows (p. 36): ** The Palwarctie and
Nearetic traets, in the absence of both positive and negative fannal charaeters of
sufticient importanee to separate them from eaeh other, are indisputably linked to-
gether, and should eonstitute bnt a single region (the Holaretie).” Leaving out of
eonsideration all animals but fishes, there are certainly both negative and positive
eharacters to separate the Paliearetic and Nearctie. Mr. Heilprin ennmerates the
following peenliarities as separating the Nearctic from the Pakearctic: The presence
in the Nearetie of Cafostomidw, Centrarchide, Amiatide, Lepidosteidie.  To these should
be added the Hivdontidwe, Percopside, Amdlyopside, Aphredoderide. Elassomatidw,
and the pecnliar development of the Percidwe. From an iehthyological standpoint

there are certainly positive characters sufficient to separate the Nearctic from the
Palzarctic.
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NEMATOGNATHI.
Aspredinide...........[...... { ...... 15 South American.
Diplomystide ........ ] .o 1 Chilian.
Catfish. Silaridas o ooevnaiana.. 1 251 199 Ceoswmopoliran.
Hypoplithalmidie ... Lo fooo.. 2 South American.
Mountain catfish. Pyoidiidas cocveineiiie|iaiiiifian... 48 Do.
Do. Arvgiidee .ot iieieeen.. 8 Do.
Mailed catfish. Loricariid® .coveeiavane| coeeifiannn 151 Do.
Callichithyide ........|coofiaoans 25 Do.
EVENTOGNATHI.
Sncker. Catostomide....cooveeiliannn. S1 . .. Norith American.
Loach. Cobitida:............... S Lo BN Asia.
Carp. Cyprinide ............. G ) 250 Beoad Asia, Africa.
Characins. Characinid®...... olelelee|[l 0o ¥ 1 456 | Africa.
GYMXONOTI. ’ ‘
Electric eels. Electrophoride........{ ..... ’ 1  South American.
Sternopygidic ....... coll coooal-cocan 30 Do.
ISOSPONDYLI. ‘J
. . | o .
Moon-eye. Hiodontide............ ...... &+ oo North American.
Hening. ~Clupeida® ......... ..., 2 5 31 All seas, :
Gizard shad. * Dorosomidae  ..........feae... I SO Warm seas.
Big-eved herrin *Elopide ........... _..|...... 1 1 Chicfly in warm seas.
Osteoclosside ... | ... |...... 1 Australia.
Arapaimidic. ... oo oLl 1
* Stolephoridee ...... (... ... ..., » All warm seas.
Galaxiidee ... . ... ...l ..o. 5 Tasmania, New Zcaland, South
America (sonthern).
Aplochitonide.. ......f............ 2 Do.
Salmon. Salmonidae......... _. 12 2SN S Northern.
Trout perch. Percopsida ............| ..... 1 PSNNNN North American.
HAPLOMI
Blind fish. Amblyopsidae .........|...... s too s Nortlh American.
Killifish. * Cyprinodontide ...... 3 52 29 Warm seas.
Pike. Esocide ............... 1 DY koo Northern.
Mnd minnow. Twbride .............. 1 1) yE e
XENOMI.
Blackfish. Dalliidee ... coooo o] ..., 1 ...... Alaskan, Siberian.
ENCHELYCEPIIALL.
Eels. * Angnilide. ............ 2 W $%0000 Warm seas.
SYNENTOGNATHI.
i
Garfishes. ~Belonida® ............_.{...... 1| 58500 ‘ 5 Warm seas.
HEMIBRANCIII.
Sticklebacks. * Gasterosteid® ......... 3 Ty ¥ Northern.
PERCESOCES.
Mullet. *Mugilidee ..o ] L. | eoaco 3  Warm seas.
Silversides. * Atherinide ............ 2 2 3 Do.
PERCOMORPHI, |
Polycentrid® .....ceuuaf...... l ...... 3 Northern South America.
Pirate perch. Aphredoderide...... soflocooco MY Roooao North American.
Elassomatida........../...... Gk oocoo Do.
Sunfishes, Centrarchide .........|...... 37 |...... Do.
Perches. Percidwe ...............] 11 72 |......| Temperate regions of America

and Enrope.
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PERCOMORPHI—continued. :
Sea bass. SRRIRERINIIHS coooconcconos 1 4 5  Warm seas
ZSPOHE coococe coscono|loocone loocco 1 Do.
Croakers. *Scienide oo 1 11 Do.
Cichlids. CHEE? ocosooo0ooc00a|ocsnac ‘ 2| 6 Africa, Asia.
Gobies. *Gobiidie ..., .eieen.a.. 2 6] 15 Warm seas.
Sculpins. R TR soocommononoesc I 8 2 [ccooce | Northern.
Toadnsh, * Batrachida .. ... ... .l .... | I 3 | Warm seas.
* Blenniid®e ............. L N P | Do.
“Gadidar . ... ... ..., 1 1 ]...... . Northern.
HETEROSOMAT.A. !
Flounders. * Pleuronectide .. ....... 2 1 10 Al seas.
PLECTOGNATHI.
Puftters, ‘ * Tetraodontidae.. .....).... ... 1  Warm seas.
TOAY e e e e et 8 126 | 587 |1, 147

I't will be seen from the preceding list that, even if one or two hundred
names are eliminated as probable synonyms, the preponderance of
species is still largely in favor of Southh America. It mustalso be borue
in min‘d that perhaps not more than two-thirds of the fishes of South
America are now known. Many will doubtless not be discovered until
there are resident ichthyologists. Only sixty species of fresh-water
fishes have been recorded from the large system of the Rio Magdalena.
It this number be compared with the forty species taken from Bean
Blossom Creel, in Monroe County, Indiana, a small stream not half a
dozen yards wide and which was explored along but one mile of its
course, the amount of work left undone in the fresh waters of South
Anrerica may be estimated.

From the American portion of the southern zone,' that is, from the
whole region south of the La Plata, but eighteen species of fresh-water
fishes are known., The headwaters of the La Plata, Magdalena, Ori-
noco, and of the tributaries of the Amazons and most of the rivers be-
tween the Amazon and the San Fraunciseo are, from an ichthyological
standpoint, unknown.

Only half of the eollections of the Thayer expedition has, as yet, been
examined, and many new forms will doubtless be added whenever the
remaining portion is studied.

To the nmnber enumerated liere should be added the hnndred and
fifty species of fresh-water fishes recorded from the Mexican and An-
tillean subregions.  The nuvmber of known species of neotropiecal fresh-

rater fishes is therefore nearly 1,300.

! For the limits of this zone, see Giinther, ¢ The Study of Fishes,” p. 248.
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RELATIONS OF THE SOUTH AMERICAN FRESH-WATER FAUNA TO
THOSE OF OTHER CONTINENTS.

A striking feature of the South American fauna is the preseuce of
marine forms, such as species of Dasybatide, Tetraodontide, Seicenide,
Batrachide, ete. These, however, ought not here to be considered,
althongh many of their species live exclusively in fresh waters, siuce
the families of which they are representatives inhabit all warm seas.

If these families are left out of consideration it will be seen from the
preceding list that there are but three families common to North and
Sonth America. The first of these, the Silurid:e, is cosmopolitan. The
species of Siluridic fonnd in North Ameriea belong to the subfamily
Bagrine, while the South American species belong to the subfamilies
Tachisurinwe, Callophysine, Pimelodinge, Doradine, Auchenipterine, and
Ageneiosine. Of the subfamilies found in South America, those in ital-
ics are enneotropic.*  The Tachisurine are fonnd in all tropical seas,
and, for the present purpose, should really be classed with the marine
fishes. The Pimelodine have a few representatives in Africa.

The second and third families, the Cichlidec and Charaeinide, have
each but one representative extending as far north as Texas.

From the foregoing statements it will be noticed that the South
American fauna has little in common and small relationship with the
fauna of North America. Central America properly belongs to the
Sonth American fanna, while southern Mexico is debatable ground.
Several species of Pimelodine, Cichlide, and Characinide ocenr in south-
ern Mexico. On the other hand, one species of Bagrinwt extends as
far south as Guatemala, aud anotherj is found on the western slope of
central Mexico.§ A species of Lepidosteus, an ennearctic genus, has
a representative in the western part of Guatemala.

Leaving out of consideration the family Siluride, which has been
discussed above,thereremain eighteen truly fresh-water families, eleven
of which are enneotropic. Of the remaining seven families two, Ga-
laxiide and Aplochitonide, are found ounly in the Fuegian region, and
bhave representatives in Tasmania and New Zealand. The other five
are distributed as follows:

Lepidosirenide 1 sp.; Africa 2 sp.

Symbranchide 1 sp. ; India 2 sp.

Characinidee 456 sp. 5 Africa 86 sp.

Osteoglosside 1 sp.; Australia 1 sp.; East Indian Archipelago
1 sp.

Cichlide S6 sp.; Africa 29 sp.; India 2 sp.

* Euneotropic, cunearctic, ete., formed like endemie, the en having the force of * pe-
culiar to.”

t Ictalwrus mervidionalis (Giinther).

t Ietalurus dugesi (Bean).

§ Ictalurus puuctatus (Rafinesque) has been recorded from Surinam. As thisspecies
has not been taken during the last 30 years it is perhaps wisest to doubt the correct-
ness of this record.
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It will be seen that all bnt two of the tropical American families not
peculiar to America are found in Africa.

There is no species of tropical American fishes known to inhabit any
other continent, and bnt two genera, Osteoglossum and Symbranchus, are
tound elsewhere. It is a surprising fact that, although there exists the
great similarity between the African and the South American faunas
already pointed out, these two geuera are not found in Africa. Sym-
branchus inhabits South America and India, Ostenglossum South Amer-
ica, Australia, and Hast Indian Archipelago.*

We have already called attention to the fact that but one of the South
American subfamilies of Siluride is fonnd elsewhere. The Pimelodine
reaches its greatest development in South America (63 species), while
in Africa there are but two genera (4 species).

Of the ten subfamilies of the Characinide fourt are enneotropie, three
are enafrie,i and three§ are common to both.

THE PECULIARITIES OF THE SOUTH AMERICAN FAUNA.|

Asis usual with fresh-water faunas the great majority ot South A mer-
ican fishes belong to the Physostomous Teleosts. In the words of
Wallace: ¢ Richness combined with isolation is the predominant fea-
ture ot Neotropical Zoology, and no other region can approacl it in the
number of its peculiar family and generic types.”

The families peculiar to South Aumerica ave: (1) Diplomystide, (2)
Aspredinidee, (3) Hypophthalmide, (+) Pygidiide, (5) Argiide, (6) Lori-
cariide, (7) Callichthyide, (3) Gyunotide, (9) Sternopygide, (10) Poly-
centridee. The first seven belong to the degenerate order Newmatognathi.
The absence of scales, imperfect maxillary, coossified parietals and
supraoccipital, the absence of subopercle and codissified anterior verte-
bree, distinguish this order. With very few exceptions the species of
this order are provided with barbels, which, in some species of Pine-
lodine, are greatly specialized, being much longer than the whole fish.

The Diplomystide, of which but a single species is known, isundoubt-
edly the lowest of the Nematognathi and is a remnant of the primitive

*Pe 1hw1>s attention \h()n]d again be ealled to the Siluride. The genus Tachisurus
has representatives in the fresh waters of Sonth America, Africa, and India. It is,
however, a marine genus.

t Erythrinine, Cuvinatine, Anostomatine, Serrasalmonine.

b Citharininw, Digtichodine, Ichthyoborinc.

§ Crenuchinee, Itt)(l_/()nr)pt()nm Hydrocyoninaw.

|| We wish to call attention to a fact noticed while btlldyuw the Nematognathi,
Thesonthern representativesotseveral genera or evenof thesame species havenotiutre-
quently more rays than the Amazoniaun forms. Al the specimens of Pseudopimclodus
cungarorecorded from the Amazon have six dorsal rays, while three of the specimens
from the south have seven dorsal rays. All the Amazonian species of the genus Rham-
dia have six dorsal rays, while the sonthern forms of the saine genus trequently have
geven or eight; one pecnliar to the La Plata has six to nine, and another confined Lo
the San Irancisco has ten rays.  We have not followed this subject in detail and do
not know whether the increase in rays is correlated with an increase of vertebree.
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stock. The maxillary, in this family, bears teeth and forms part of the
mouth border. Only two short barbels are present. In all other families
of this order the maxillary is vestigiary, its sole function being to serve
as a basis for the primary barbel.  Throngh the Tachisurine the Diplo-
mystidw are very closely relatcd to the Siluride.

Through Ageneiosus the Hypophthalmide ave closely related to the
Siluride.

The Aspredinide ave highly specialized and are evidently an early
offspring from the common stock.

The Pygidiidwe are the mountain forwms of the Siluride, but have nnder-
goue many important modifica ions.

The Argiide ave the mountain forms of the Loricariide.

The Aspredinidic ave the most specialized of the Nematognathi. The
mouth and the air-bladder are greatly modified,while the body is covered
with small bony plates.

The Callichthyide are in some sense intermediate between the Siln-
ride and the Lorieartide. They have a normal mouth and the body
covered with two series of bony plates.

The Electrophoride ana Sternopygide constitue the order Gymnonoti.

The Gymnotide ditier from the Sternopygide in being naked and in
possessing an electric organ. The members of both families are long,
eel-shaped tishes without a frue dorsal fin, without ventral fins, and
having a very long anal fin.

None of the Percomorphi are peculiarly South American, the only re-
maining tamily being the Polycentride, whose position in the system is
not definitely determined.

Of the families having a wider distribntion, but reaching, in South
America, a peculiar development, must be mentioned the marine forms,
which, in other regions, do not ascend much beyond brackish water,
but which here are found even at a great distance from the sea. Chief
ot these are the Dasybatidw, Belonidw, Mugilide, Scicenide, Batrachide,
Plcuronectide, Tetraodontideo.

Of especial interest is Lepidostren paradox«, which represents an an-
cient order of fishes,

Tie Siluride here reach their greatest perfection, forty-eight genera
of one hundred and ninety-nine species being found in fresh waters,
while several species inhabit the swrronnding seas, They are gener-
aliy inhabitants of the low lands. The peculiarities of the Pimelodine
are the remote mares, which are not provided with a barbel, and the
great development of the maxillary barbels.

e Callophysine are Pimelodine with incisor-like teeth.

The Doradine are provided with a lateral series of bony plates.

The Agenciosine have a peculiarly modified air-bladder.

The Aduchenipterine arve very closely related to the Ageneiosine, but
possess a normal air-bladder.
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The Characinide also here attain their greatest development. There
are sixty-onc genera of four hundred and thirty-five species.

The Erythrinine arve without an adipose fin.

The Curimatine are edentulous, or have the teeth feebly developed.
They difter {from the Citharinine (African) chiefly in having a shorter
dorsal fin.

The Anostomatine have a short dorsal fin, narrow gill-opening, and
remote nares, the teeth being well developed.

The Tetragonopterine and Hydroeyonine difter in the character of the
teeth, the former having broad notehed, the latter conical teeth. The
dorsal fin is rather short in both., DBoth reach their greatest develop-
nment in South America. There are in South Ameriea eighteen genera
of one hundred and fifty-nine species of Tetragonopterine and but
four genera of twenty-nine speecies in Africa. Of the Hydroeyoninw
there are eleven genera of fifty-four speeies against two genera and
five species in Africa.

The COrenuchine consist of two genera of one species each, found re-
spectively in South America and Afriea.

The Serrasalimoninw are characterized by the large teeth and serrated
belly.

The Cichlide is another family which reaches its greatest develop-
ment in South America.

THE ORIGIN OF THE SOUTH AMERICAN FAUNA.

The species of marine families need, in this connection, only a pass-
ing notice. Many of the species live habitually in the sea and enter
rivers ouly occasionally. The families having strictiy fresh-water species
or genera are the Duasybatide, Cyprinodontide, Belonide, Mugilide,
Nerranidw, Sciwnide, Buatrachide, and Tetraodontidee. Some of these,
as the genus Orestias, are evidently of very long standing. This genus
of four species confined to Lake Titicaca was evidently long ago—long
before the Andes had reached their present height—separated from the
ordinary forms inhabiting brackish water. Other genera belonging to
this category are: Protistius Cope, a genus intermediate between the
Mugilide and the Cyprinodontide found in the Peruvian Andes at an
elevation of 12,000 fee*, aud Gastropterus Cope (Mugilide) from the
Pacifie slope of Peru at an altitude of 7,500 feet.

The genera Percichthys and Percilia have also been long enough
separated from their marine ancestors to become generically distinct.

The fiesh-water genera and species of Belonidw, Seiwnidw, Batra-
chidw, and Tetraodontidew live chicefly in the lower courses of rivers and
are probably older additions from the sea.

The Lepidosirenidw, a family of few genera aad species, is evidently
now in its last stages. No fossils of Lepidosiren have yet been found.
The Dipnoi made their appearanee in the Triassic (Permian; Bohemia,
Texas). “Remains of Ceratodus have been found thronghout the en-
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tire series of Mesozoic deposits from the Trias to the Cretaceous, inclu-
sive.” Their distribution has evidently become limited in later times
and the living members may be looked upon as but remnants of an
older fauna.

The number of species of the Symbranchide is also quite limited,
while their geographic range is very large. Nearly all such cases are
to be explained by a greater abundance and a wide distribution in
former times. The living species enter brackish water, while one genus
is strictly marine. Dr. Giinther says of this fish (Study of Fishes,
p. 226): “The occurrence and wide distribution in Tropical America
of a fish of the Indian family Symbranchidw, whiell is not only con-
generic with, but also most closely allied to, the Indian Symbranchus
bengalensis, ofters one of those extraordinary anomalies in the distri-
bution of animals of which no satisfactory explanation can be given at
present.” '

The present is evidently the age of the Nematognuthi and the FEven-
tognathi. Probably all the species of Nematoynathi of South America
are antochthons of that continent. A pretty complete series still exists
without taking into account any species of other regions. They are
chiefly lower forms, although some of them have reached a high state
of specialization in a certain direction. Their evolution has already
been discussed by us in various places and it is not necessary to repeat
all the considerations here.

The peculiarities of the Diplomystide have been pointed out above.
We must conclude from the presence of dentiterous maxillaries and the
absence of all the barbels except the maxillary,* either that this family
represents the ancient Nematognathi, or that it 1s a reversion to the
ancient forms. The former conclusion seems preferable.  Siluride have
been found in the eocene Tertiary of Europe, while the Wasatch beds,
the lowest Tertiary of North America, have yielded several species
of a genus (Rhineastes) probably related to the Pimelodine, from which

* The valne placed on the maxillavies can not be questioned, while the value placed
on the presence or absence of certain barbels is fnlly warranted both by the hiving
forms of South America and by the embryology of Ictalarus albidus (Le Sneur). Pro-
fessor Ryder (On the Development of Osseous Fishes, p. 49, Washington, 1886) says:
“The remarkably developed barbels of the emmbryos of this species make their ap-
pearanee very early, especially the maxillary pair; these appear on the second day.
* * * The barbels on the lower jaw do not appear till the fonrth day of develop-
ment is completed. * * * The last of all to be developed is the nasal pair * * *
[whieh] docs not appear until the seventh day.” Page 54: ¢ Whether the endoskeletal
part of the upper end of the so-called maxillary barbel in reality represents the
maxillary bone of other fishes scems somewhat open to doubt, as the proximal ossi-
fication of the cartilaginous support of this barbel would give this element in the
catfishes a cartilaginons origin, which is at variance with what is known of the
development of its hoinologue in all other forms of Telcosts, in which it arises as a
membrane hone.” At the time of writing this Professor Ryder was probably not
familiar with the pecnliar Diplomystes.
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the present North American forms are, not unlikely, lineal descend-
ants.* |

As the Silurine and Pimelodincee were already differentiated near the
beginning of the Tertiary, the Diplomystide must have originated still
earlier.

The Tachisurine were the first to be differentiated from the Diplo-
mystidee. IHow close the existing intergradation between them may he
can not be told from the imperfect knowledge of Parvadiplomystes, ete.
They most probably arose in South America. At present the species
are chietly marine and it is not unlikely that several other subfamilies
besides the Pimelodine are directly derived from them.

The Pimelodince are Tachisurine with remote nares. They now Hour-
ish most where they probably had their origin.  Ifrom the Pimelodine
have been derived directly or indirectly a number of subfamilies and
families. The furthest development in one direction has been reached
by the Adspredinide, while the development in the other direction
culminates in the Loiicaride. There does not seem to exis® a sutficient
break in the Sonth American series to warrant the supposition that
any of the subfamilies were developed elsewhere and have iinmigrated.
They all must be autochthons of the neotropical region.

The Eventoguathi and Gymnonoti form, with the order just considered,
the superorder Ostariophysew of Sagewmehl, which is distingnished from
all other orders and snperorders by the vresence of a Weberian appa-
ratus, or ossicula anditus, connecting the air bladder with the aunditory
apparatus. Some of the non-American families of the FEventoguathi
approach so closely to the Nematognathi that Valenciennest had at one
time some doubt whether Pygidinm, a Sonth American genuns ot Nena-
tognathi, should not be placed with the Cobitide. The common descent
of the three orders of Ostariophysec may be conceded. The Eveutog-
nathi seem to differ from the Nematognathi in the possession of a sub-
opercle.

In the north temperate region three families of Eventoguathi have
become ditferentiated. In the tropies the order is represented by the
family Characinidee. The sabfamilies Ervythrinine, Curimatine, Anos-

» Dr. Jordan (Science Sketches, p. 100) says: ‘““The cattfishes of [North] Awerica
are all probably descendants of a common stoek, not allied to Sonth Awerican
forms, but probably finding its nearest relatives in India. A single species of this
type now exists in China (dmeiurus cantonensis); bnt this is perhaps a returned emi-
grant from America rather than a direct offshoot of the parent stoek. Eveu before
becoming acqunainted with Professor Cope’s work, ‘“Tertiary Vertebrata, ” it seemed
to us that the Bagrinwe were derived from the Pimelodine. The presence of a genns
of Tochisurine or marine Pimelodine in the North American Tertiary deposits (Dr.
Cope was nnable to decide which) contirmed my previous notions. The American
Bagrine are Pimelodine plus a nasal barbel, the last barbel to be developed. They
reseinble most the Pimelodine with vomerine tecth, and indeed, the genus Rhineastes
possesses them.
t Sce Histoire Naturelle des Poissons, vol. 13, p. 436 (note).
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tomatine, and Serrasalmonine are certainly autochthons of South
America and probably Iater ditterentiations. The Zetragonopterine,
Hydrocyonine, and Crenuchine are, as has been shown under ¢ Rela-
tions of the South American Fresh-water Fauna,” found both in Africa
and South America. No doubt need be entertained about the origin of
the genera now found in South America, as they are all peculiar to it.
¢“On theother hand,” says Dr. Giinther (Study of Fishes, p. 233), ¢“ the ex-
istence of so many similar forms on both sides of the Atlantic aftords
much support to the supposition that at a former period the distance be-
tween the present Atlantic continents [Africa and South America] was
mueh less, and that the fishes which have diverged towards the east
aid west are descendants of a common stock whieh had its home in a
region now submerged under some intervening partof the ocean.”* Cer-
tain it is that the great preponderance of Tetragonopterine and Hydro-
cyoniue are found in South America, and that there these subfamilies
probably had their origin.

Sueh anomalies as the presence of one species ot Crenuchine in South
America and another in Africa is at present unexplainable.

The two families of the Gymnonoti need few words. They are not,
and probably never have been, found outside South America.

The Osteoglossidee are probably a family in its last stages.

In the Galaxiide and Aplochitonide, whichh beiong to the south
temperate fauna, is seen the wide distribntion of genera, and even of
species, common in the north temperate region. There seems to be
nothing anomalous in their present wide distribution.

The Polycentride, like the Sternopygidw and Electrophoride have not
been found beyond South America, and they are undoubtedly auntoeh-
thons.

GEOGRAPHICAL DISTRIBUTION.

The distribution of the neotropical fishes presents well nigh all pos-
sible conditions. There are speecies and genera of marine families

* Wallace says in this connection: “The great continent of South America, as far
as we can judge from the remarkable characteristics of its fauna and the vast depth
of the oceans east and west of it, has not during Tertiary, and probably not even
dnring Secondary times, been united with any other continent, except through the
intervention of North America. * * * What its earlier condition was we can uot
conjecture, but there are clear indications that it has been broken up iuto at least
three large masses, and probably a number of smaller ones, and these have no doubt
undergone sunccessive elevations and subsidences, so as at one time to rcduce their
area and separate them still more widely from each other, and at another period to
unite them into continental masses. The richness and varied development of the
old fauna of South America, as still existing, proves, however, that the country has
always maintained an extensive area; and there is reason to believe that the last
great change has been a long continned and steady increase of its snrface, resnlting
in the formation of the vast alluvial plains of the Amazon, Orinoco, and La Plata,
and thus greatly favoring the production of that wealth of specific fors which distin-
guishes South America above all other parts of our glohe.”
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found in streams and lakes at altitudes of 13,000* to 15,000 feet, while
some Alpine forms deseend to the sea.f

Some marine genera have, contrary to « priori couceptions, species
which are confined to some one river,i while species which are strictly
fresh-water have unexpectedly wide ranges.§

Many genera of wide distribution are confined to the eastern slopes
while genera of narrower distribution| occur on both sides. Some
genera have few species which inhabit neighboring rivers,| while the
species of some other small genera inhabit widely separated regions.**

The distribution has been discussed by Agassiz, Wallace, Cope, and
Giinther. Agassiztt speaks of the distribution of the fishes found on
his journey from Para to Tabatinga. His discussiouns are, bowever,
more valuable as field notes and suggestions than as a contribution to
the snbject, since he did not cousult the works of previous writers.
He was especially impressed by the localization of species, which was in
great part due to wmistaking the variations of a species as distinet
species, and to the fact noted above that many of the speeies supposed
by him to be restricted to a pecnliar spot had been collected in other
localities by other explorers. On page 244 Agassiz says: “To this
day I have not yet recovered from my surprise at finding that shores
which, from a geographic point of view, must be considered simply as
opposite banks of the same stream, were, nevertheless, the abode of an
essentially different ichthyologieal population.” This is nothing more
than what is to be observed at a given locality of many rivers or
along most coasts. At Wood’s Holl, Massachusetts, or at San Diego,
California, for instance, different species inhabit restricted areas within
a few square miles, one set of species rarely entering the locality of the
other. For this reason some species are always associated with eer-
tain other species. The same holds good of rivers and creeks. In a
small stream in Indiana the numerous species of darters are found at
one point; half a mile turther on are species of Noturus, beyond which
are species of Amiwrus, ete. To Professor Agassiz, however, belongs
the credit of first calling attention to this fact.

Wallaceii devotes but little attention to fresh-water fishes, summar-
izing the accounts in Dr. Giinther’s Catalogue of Flishes.

* Orestias (Cyprinodontide), Gastropterus, Protistius (Mugilidw).

t Pygidivm pardum (Pygididie) in Callao Bay.

t Taclisurus grandoculis in the Rio Doce.

§ Callichthys callichthys; Hoplostermn littorale, ete., La Plata to Trinidad s Pimclodus
clarias, ete., La Plata to Rio Magdalena.

| Cetopsis.

 Steindachneria with three species: (1) amblyura in the Jequitinhonha: (2) doceana
in the Rio Doce; (3) parahybe in the Rio Paraliyb.

“*Stegophilus with six speeies: (1) maculatus in the La Plata: (2) punctatus at Can-
elos, Ecnador; (3) intermedius at Goyaz ; (4) macrops at Manacapnrn ; (5) insidiosus in
the Rio das Velhas; (6) reinhardti in the Solimoens and its tributaries.

tt A journey in Brazil. Boston: Ticknor & Fields, 1363,

t1 The Geographical Distribution of Animals. Harper & Bros.: New York, 1876.
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Dr. Giinther! treats of the distribution of Sonth Aimerican fishes
more in general. He divides Sonth America into the neotropical
region and the Fuegian subregion, separated by a line from the tropic
“until it strikes the western slope of the Andes * * * here it
again bends southwards to embrace the system of the Rio de la Plata.”
Leaving out of consideration all the marine forms entering or inhabit-
ing rivers, he enumerares 672 tresh-water fishes in the whole of the
neotropical region, inclnding Mexico and the West Indies. This sub-
division of the Sonth American portion of the neotropics is a natural
one as far as fishes are concerned, and it is adopted here.

Before discussiung the subregions, provinces, ete., more in detail, we
present the following lists of genera pecnliar to the different localities.
Since almost all genera are here accounted for, it will be seen that
South Ameriea is divided into well-defined provinces.

I.

Geunera peeuliar to Chili, Patagonia, Argentine Republie, and Terra
del Fuego:
1. Diplomystes...............1sp.,Chili | 3. Percichthys.4sp., Chili and Patagonia
2. Nematogenys..ceeecovunn .. 1 sp., Chili | 4. Percilia...................1 sp.,Chili
(Petromyzontida. )

These genera, four in number, are the only ones inhabiting the large
Fuegian snbregion of the southern zone which are not also foundin the
Brazilian subregion. Several genera of wide distribution, especially
Pygidium, have representatives here.

The following lists, exclusive of XVII and xvirr, characterize the
Brazilian subregion. A few of the genera have also representatives in
the Mexican subregion.

II.

Genera with representatives in all or nearly all the rivers from the
La Plata to the Magdalena. Those having representatives on the
western slopes are marked with an asterisk (*), those not yet recorded
from the La Plata are marked with a dagger (1), those not yvet fonnd
in the Rio Magdalena are marked with a double dagger (i):

I. Psendopimelodus. ... ... . . 6 sp. |+ 10. Rhinelepist ....... . .......... 3 sp.
2. Rhamdia ™ ... ... ... ... 22 sp. | 11. Callichthyst ... . ... ._...._. 2 sp.
3. Pimelodella ... ._....._..__...12sp. Deseribed as 11 species.
4. Pimelodns ........___.._...... 13 sp. | 12. Hoplosternumf ............._.. 3 sp.
5. Trachycorystest .._....._.....13 sp. Desecribed as 13 species.
6. Psendauchenipterust......_... 4sp. | 13, Corydorast ... ... oo ... 12 sp.
7. Agéneiosus....................12sp. | 14 Maerodon. .. ... . ..., .. 2 sp.
8. Loricaria .................... 34 sp. | Described as 12 species.
9. Plecostomus™® ................. 23 sp. 15, Erythrinust ... o0 ool 4 sp.

1 The Study of Fishes. DBlack: Edinburgh, 1320,
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16. Curimatns® ..........44 sp. and var. * 21, Bryeon™ ... ... ..o ool 34 sp.
7. Prochilodus* ... ... o..o L. 22 sp. 2. Xiphoramphns ..o ... .. ... ... 12 sp.
12, Leporinus...c...ooouniivenn... 23 sp. 23, Astronotns.................... 38 sp.
19. Tetragonopterus® ............. 71sp. Many species in Central Amer-
Sixteen other speccies in Cen- ica and Mexico.,
tral America to United States. |21, Creniciellat ..ooovueinnsieenn. 27 sp.
20. Cheirodon®............ceeano.. Osp. ! 25, Geophagust ..covviieeniiannn.. 22 sp.

Average number of species to each genus, 15+4-.
111

renera having representatives in the rivers from the La Plata to the
Rio Magdalena, exclusive of those of southeastern Drazil. Those not
vet recorded from the Magdalena marked with an asterisk (*):

1. Psendoplatystoma .... 7 sp. and var. ' 12, Chaleinus........oo.oooo 0. 9 sp.
Q. Platystoma ....... ... ... L sp.  13. Gasteropelecus™ ... .......... 4 sp.
3. Doras coeereiccenasiaecan oo 24 5p. 14 Reeboides oo coilioienolll 8 sp.
4, Oxydoras ..o.cooeveaan .. 4 sp. 15, Cynopotomus ....cuveeaenonn. 7 8.
SIS Teooplilils - USSR 6 sp. 16, Pygocentrus...... .. ..., 7 sp.
6. Hemiancistrns . ....... .. ... Tsp. 170 Serrasalmo.... ... olll. 14 sp.
7. Ancistros. .ooo.ooooeoo.iio.o 8spe BE Myletes Lol 31 sp.
9. Temiodus? _..... ... _...... 10 sp. 19, Sternarchus™ ___... ......... O ~p.
1@, PROAOD 2 cccooo coco coss ssscos 3sp. 20, Sternopygus - ..c... ceeenan.. 6 sp.
11. Anostomus™ . (... ... 10 sp. 21, Carapus....... 1 sp. (described as7.)

Average number of species to each genus, 9.25.
IV.

Genera with representatives on both slopes of the Andes:

Ik 1R IR LY o PSR 22sp. 8 Maerodon ....... .. ...l 2 s).
2 IPImeleiEln® cococo o coas cocccs 12sp. 9 Conrimatus®._....... 43 sp. and vars.
3. Cetopsis® ... .ooo...... 6 sp. 10, Tetragonopterns' . .. ....... 71 sp.
4, IPyai@imn® cooo o asco soco sossos S Sk (Others in Central America, ete.)

5. Loricaria?.... - ... ... -..-. 34sp. 11 Cheirodon' ..... ............ O sp.
6. Plecostomus® ....... 23 sp. and var. 12, Bryeou* .. .. .ol " 34 sp.
7. Clhietostomus. ..........c. ... YW sp. Twoadditionalsp. in Central America.

Average number of species to each genus, 254.

VL unimaculatus in the Cujaba.,

2 Only in the La Plata, San Francisco and Amazons,

3 (inerascens Guayaquily; Esmeraldas.  [Tagneri, east and west slopes of Panama.

+ Modestus, western Ecuador, eastern Panama: elongatuas, western Ecnador.

5 Occidentalis, Guayaquil.

6 Many species; Alpine forms.

7Several species at Panam:, both eastern and western slopes.

¥ Npinosissimus, Guayaquil,

Y Troschelii, Gnayaqnil; western Andes of Ecnador.

0 Brerirostris, western Andes of Ecuador; microphthalmus, Rio Rimac; polyodon,
Guayqnil.

1 Pisciculus, Santiago, Chili.

2 {{ricaudalus, western Andes of Ecuador.
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