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The endangered quino checkerspot butterfly, Euphydryas
editha quino (Lepidoptera: Nymphalidae)
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Abstract. With the listing of the quino checkerspot butterfly, Euphydryas
editha quino, as a federally endangered species, research into its ecology
and conservation is necessary to allow for recovery planning and man-
agement. We review systematics, distribution, natural history, and con-
servation prospects, with reference to pertinent literature about other E.
editha subspecies. Additional information is presented from museum
specimens and ongoing research on the species.
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INTRODUCTION

The quino checkerspot butterfly, Euphydryas editha quino (Behr) 1863
(QCB or quino), was listed as an endangered species on January 16, 1997
(62 Federal Register 2313). The basis for the listing was habitat loss, degra-
dation, and fragmentation, recognizing additional negative effects from fire
management practice. All factors are the results of intensive human eco-
nomic development of ever diminishing resources. Recent loss of the dis-
tribution area of quinowas estimated as 50-75%, with “seven or eight popu-
lations” known in the United States with “all but three populations” con-
sisting of fewer than five individuals (Nelson 1997). Surveys over the past
year indicate that although QCB may not seem in as dire circumstance as
the listing package indicated, with at least two robust metapopulations found
in two counties and numbering thousands of individuals, we believe the
species was correctly assessed as near extinction. QCB appears headed to-
ward becoming the “passenger pigeon” butterfly — a once common wide-
spread species crashing to extinction over a few decades. This would be
especially remarkable because an average female QCB lays over 500 eggs in
a season compared with two eggs for the passenger pigeon. We summarize
herein all pertinent data regarding QCB, discuss our reasoning for project-
ing its imminent disappearance in the absence of substantial effort, and em-
phasize the rather unique event this disappearance will be among the set
of all U.S. endangered butterfly species.
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Fig. 1. Historic and current distribution of Quino checkerspot butterfly in south-
ern California and Baja California, showing distribution of nearby sub-
species of Euphydryas editha. Legend: O quino pre-1990, @ quino post-
1990, A insularis, B augustina, ® new subspecies, ¥ editha.

SYSTEMATICS

The QCB is one of over 20 recognized subspecies of Euphydryas editha
(Miller & Brown 1981). Euphydryas editha quino is the most southwesterly
distributed taxon and is parapatric with three other subspecies (Fig. 1): editha
(Boisduval) 1852, augustina (W.G. Wright) 1905, and a new subspecies on
the desert slopes of the Transverse Range to the southern Sierra Nevada. A
fourth subspecies, insularis (Emmel & Emmel) 1974, occurs in southern
California on Santa Rosa Island.

In adult appearance the QCB is distinguishable from all other subspecies
by size and relative cover of red, yellow, black, and white scaling forming
both upper- and underside maculation (Fig. 2). In nominotypical editha,
black scaling predominates on the uppersides of the wings, covering ap-
proximately 50% of the wing surface, with cream spots covering about 25—
30% and orange/red scaling covering about 20-25% of the wing surface.
E. e. quino is similar to nominotypical editha in size, but differs in that the
orange/red scaling is increased and cream spots are slightly larger. E. e
augustinais markedly smaller than quinoand is similar in maculation to quino
except that there is greater development of orange/red scaling in augustina.
The desert slope Transverse Range segregate is intermediate in size between
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quinoand augustina, and tends to have greater development of both orange/
red and cream scaling than either of these taxa. E. e. insularis is similar to
nominotypical editha in size but differs from that subspecies by greater de-
velopment of black scaling and greater reduction of the orange/red scal-
ing relative to the cream scaling.

There are additional defining larval characteristics, but these have not
been systematically described for all subspecies (D. Murphy & G. Pratt,
unpub. data). Foodplant utilization by QCB in the wild is restricted to Plan-
tago erecta E. Morris, possibly P. ovata Forsskal [=P. insularis Eastw.], and
Castilleja exserta (A.A. Heller) Chaung & Heckard [=Orthocarpus pur-
purascens Benth.]. Among E. editha subspecies, this foodplant utilization
pattern is shared with nominotypical editha and insularis. In a study that did
not include ¢nsularis, Baughman et al. (1990) presented genetic evidence
that quino is more closely related to editha than other subspecies.

A contrasting view of E. editha was given by Scott (1986), who recognized
only three subspecies: editha, nubigena, and beani, and stated that “Dozens
of localized races have been named, but they all fit into these three ssp.” In
our opinion Scott’s view under-represents variation (see also Baughman &
Murphy, in press).

There have been two recent nomenclatorial changes with the taxon. The
first was assignment of editha to the genus Occidryas (Higgins 1978). How-
ever, the erection of Occidryas, although accepted by a few uncritical au-
thors (e.g., Miller & Brown 1981), was unsubstantiated by morphological
or genetic evidence. All objective authorities synonomized it to Euphydryas.
The other matter was recognition of quino as the correct available name
for the taxon which earlier had been referred to as wrighti (Emmel etal., in
press, a). Although Gunder (1928) associated the name quino with the
Euphydryas chalcedona complex, a critical examination of Behr’s description
as well as the geographic parameters of collecting in the 1860s places quino
with the E. edithaspecies complex. A neotype for quino has been designated
and the type locality fixed as San Diego, San Diego County, California.

The following summarizes the nomenclatorial treatment of quino and the
three other named subspecies in southern California (format based on
Miller & Brown 1981).

EUPHYDRYAS Scudder
editha (Boisduval) MELITAEA.
a. e. editha (Boisduval) MELITAEA. Ann. Soc. Ent. France, (2) 10:304
(1852). Type locality restricted to Twin Peaks, San Francisco, California,
and lectotype designated, in U.S. National Museum, by Emmel et al. (in

press, b).

= bayensis Sternitzky. Canadian Ent., 69:204-205 (1937). Type locality
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Hillsborough, San Mateo Co., California. Syntypes in California Acad-
emy of Sciences, San Francisco.

b. e. augustina (W.G. Wright) MELITAEA. Butts. W. Coast: 154 (1905).
Type locality San Bernardino Mtns., San Bernardino Co., California.
Holotype in California Academy of Sciences, San Francisco.

c. e. insularis T. Emmel & J. Emmel. J. Res. Lepid., 13:131-136 1974 (1975).
Type locality Santa Rosa Island, Santa Barbara Co., California. Holotype
in Los Angeles County Museum.

d. e. quino (Behr) MELITAEA. Proc. California Acad. Nat. Sci., 3:90
(1863). Type locality restricted to San Diego, San Diego Co., California,
and neotype designated, in California Academy of Sciences, San Fran-
cisco, by Emmel et al. (in press, a).

= augusta (W.H. Edwards) MELITAEA. Canadian Ent., 22:21-23
(1890). Type locality vic. San Bernardino, San Bernardino Co., Cali-
fornia. Lectotype in Carnegie Museum, designated by F.M. Brown,
Trans. American Ent. Soc., 92:371 (1966).

= wrighti (Gunder). Pan-Pac. Ent., 6:5 (1929). Type locality San Di-
ego, San Diego Co., California. Holotype in American Museum of
Natural History, New York.

The name augusta has been applied to the E. editha populations in the
San Bernardino Mountains since Comstock’s publication of The Butterflies
of California in 1927. However, examination of the lectotype specimen as
well as consideration of the type locality (vicinity of San Bernardino, spe-
cifically Little Mountain northwest of the city; see Coolidge 1911, for a de-
scription of a day collecting on Little Mountain with W.G. Wright, during
which he was told that this was the type locality for Melitaea augusta) clearly
places the low elevation, phenotypically large augustawith quino. The name
augustina is based on an aberrant specimen from the San Bernardino Moun-
tains; because Wright considered it a new variety (his term for subspecies),
the name can be used in a subspecific sense for the small phenotype, higher
elevation San Bernardino populations of E. editha.

Populations of E. editha on the desert slope of the Transverse Ranges (San
Bernardino and Los Angeles counties) that use Castilleja plagiotoma Gray as
a larval host represent an undescribed subspecies; this taxon is being de-
scribed by Baughman and Murphy (in press).

In spite of the importance of E. editha to population biology theory, there
has been no recent revision of the overall species group. However, the pat-
terns of variation and approximate phylogenetic relationships of the taxa
surrounding E. editha quino are fairly well defined. Because of the sensitiv-
ity of E. editha senso lato to a suite of anthropocentric environmental im-
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Table 1. Localities for Euphydryas editha quino and most recent date of
collection or observation. A list of museum specimens is available from the
authors upon request.

Mexico

Estrado de Baja California Spring Valley 1969
N of Ensenada 1935 SE of El Cajon 1970
Las Animas Canon 1935 Proctor Valley 1971
Mosquito Springs 1936 Otay Lake 197%
Rodriguez Dam, Tijuana 1977 Mt. Palomar 1975
S of Salsipuedes 1979 San Diego 1976
N of Sordo Mudo 1979 Chula Vista 1978
Table Mt. (near Rosarita Beach) 1979 Little Cedar Canyon 1979
Turn off to Ojos Negros 1981 Mesa E of Otay Reservoir 1979
Valle de La Trinidad, Aquaito Spring 1994 Otay Mesa 1980
N of El Testerazo 1996 Dictionary Hill 1981
S of El Condor 1996 Brown Field 1997
California Otay Mt,, ridge S of O’Neal Canyon 1997
San Diego County South Otay Mt., Marron Valley 1997
San Francisquita Pass 1914 Jacumba 1997
Warner’s Dam 1916 North slopes of Tecate Peak 1997
South San Diego 1917 Riverside County

Santa Fe Ranch 1930 Sage 1951
Lake Hodges 1932 Lake Elsinore 1983
Rancho Santa Fe 1933 Gavilan Hills 1985
Alta Vista 1934 Murrieta Hot Springs 1997
Adobe Falls, San Diego 1948 Aguanga 1997
Division Street, San Diego 1948 Oak Mountain 1997
Vista 1951 Temecula 1997
Dechesa 1957 Lake Skinner 1997
San Miguel Mt. 1957 Orange County

El Cajon 1958 Hills E of Orange Co. (Irvine) Park 1917
La Presa, San Diego 1958 Anaheim 1930
Miramar 1960 Laguna Lakes 1931
Mission Gorge 1960 Hills N of Orange Co. (Irvine) Park 1934
Tecate Mt. 1961 Dana Point 1936
Fletcher Hills near El Cajon 1963 Irvine Park 1937
Sweetwater Dam/Reservoir 1969 Hidden Ranch 1967
Encanto 1969 Los Angeles County

Kearney Mesa 1969 Tapia Camp, Santa Monica Mts. 1947
Paradise Mesa, National City 1969 Pt. Dume 1954

pacts now entrained, it would be well to document geographic variation
patterns and correlated natural history characteristics into a formal revi-
sion as quickly as possible.

DisTrIBUTION

The few known persistent populations of the QCB are large in area, dis-
tributed as complex metapopulations. In attempting to reconstruct historic
QCB distribution, this hypothesis implies that specimens collected prior to
1940 most likely represent samples of extensive, and not small refugial,
populations. Maps of presumed historic vegetation communities (e.g.,
Kiichler 1977) and documented specimen localities indicate that the QCB
may have had an almost continuous distribution across cismontane south-
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ern California from the westernmost Santa Monica Mountains, where dense
but local concentrations of Plantago erecta still persist, across the Los Ange-
les plain and margins of the Transverse Ranges into the desert in upper
Anza-Borrego and thence south into Baja California to about the northern
San Pedro Martir (Fig. 1; Table 1). It was abundant on coastal bluffs in Point
Dume in western Los Angeles County, Orange County (John Johnson, in
litt. 1989 and see Orsak 1977), and the northern Baja California coast
(Brown et al. 1992). All the coastal bluff populations have probably been
destroyed with the possible exception of refugial colonies in the inacces-
sible coastal region between Ensenada and Cabo Colonet. During the past
20 years most of the coastal Baja terraces have been converted to high den-
sity agriculture.

By reasonable extrapolation, the first European missionaries to southern
California made large negative impacts that are now immeasurable. In ad-
dition to direct land conversion, they caused many destructive secondary
effects including introduction of grazing animals and many preadapted in-
vasive Mediterranean plant and invertebrate species, introduction of destruc-
tive agricultural practices, general resource depletion, and modification of
native American lifestyles. With open grass- and forb lands in the general
scrub communities taking the brunt of habitat destruction, the QCB from
that moment forward likely suffered more than any butterfly species of
southern California. The importance of harvested Plantago erecta as a major
grain resource of Native Americans provides some insight as to the quanti-
ties of this plant that were available, but are now more restricted. From the
initial missionary invasion in the 1770s, the tide of acculturated humanity
has unceasingly brought on natural habitat degradation by outright destruc-
tion, fragmentation, soil ecosystem disturbance, and explosions of nonna-
tive species. Nevertheless, as recently as the early 1900s, two flora of Los
Angeles reported that P. erecta was “Very common on dry plains and in the
foothills throughout our range [Los Angeles and Orange counties]”
(Abrams 1903) and “On dry hillsides throughout the south; the common
species” (Davidson & Moxley 1923).

Any reconstruction of the former distribution of QCB is complicated by
relying on museum specimens, which provide only presence data, and then
only for localities frequented by collectors. Our recent discovery of popu-
lations across the southern slope of Otay Mountain and north of Tecate
Peak indicates that previous collection localities were far from exhaustive.
Casual collections rather than systematic surveys are the norm for our knowl-
edge of historic butterfly distributions. The geographic extent of collection
records, taken with the historic abundance of foodplant, leads to the pre-
sumption that quinowas once commonly, if patchily, distributed from Point
Dume to Ensenada and inland up to 60 miles (100 km).

Recently, Parmesan (1996) surveyed Euphydryas editha populations across
the entire species range, sans the Rocky Mountain populations, to test the
hypothesis that global warming should cause “net extinctions to increase
in the south and at low elevations and to decrease in the north and at high










































