Conservation Biology of Freshwater Turtles and Tortoises:
A Compilation Project of the IUCN SSC Tortoise and Freshwater Turtle Specialist Group
A.G.J. Rhodin, J.B. Iverson, P.P.van Dijk, R.A. Saumure, K.A. Buhlmann, P.C.H. Pritchard, and R.A. Mittermeier, Eds.
Chelonian Research Monographs (ISSN 1088-7105) No. 5, doi:10.3854/crm.5.100.gorzugi.vi 2016
© 2016 by Chelonian Research Foundation ® Published 14 December 2016

Pseudemys gorzugi Ward 1984 —
Rio Grande Cooter, Western River Cooter,
Tortuga de Oreja Amarilla, Jicotéa del Rio Bravo

LELAND J.S. PIERCE!, JAMES N. STUART!, JOSEPH P. WARD?,
AND CHARLES W. PAINTER!?

'New Mexico Department of Game and Fish, P.O. Box 25112, Santa Fe, New Mexico 87504 USA
[leland pierce@state .nm.us, james .stuart@state .nm.us|;
26899 S. Highway A1A, Melbourne Beach, Florida 32951 USA [jpwict@att.net];
3Deceased

SummaRry. — The Rio Grande Cooter, Pseudemys gorzugi (Family Emydidae), is a medium-sized
to large (carapace length to at least 372 mm) riverine turtle that is endemic to the Rio Grande (=
Rio Bravo del Norte) drainage basin of the southwestern United States and northeastern Mexico.
The species is monotypic and genetically distinct from congeners. Relatively little research has
focused on the natural history and population status of this species anywhere in its range and it is
among the least-studied turtles in North America. Degradation and fragmentation of this species’
aquatic habitat and over-collection for the pet trade likely pose the greatest threats to its survival.
Protective measures currently in place for this turtle in the United States and Mexico are very lim-
ited to non-existent.

DistriBUTION. — Mexico, USA. Distributed along the Rio Grande (= Rio Bravo del Norte) from
the Big Bend region to the Gulf of Mexico; the Pecos River from southeastern New Mexico to
its confluence with the Rio Grande, with an apparent gap from south of the New Mexico border
to Independence Creek in Terrell County, Texas; and in tributary streams to these two rivers in
northeastern Mexico (Coahuila, Nuevo Leon, Tamaulipas, and possibly Chihuahua) and the south-
western United States (New Mexico and Texas).

100.1

SYNONYMY. — Pseudemys concinna gorzugi Ward 1984, Pseudemys gorzugi.

SusBsPECIES. — None.

Status.— IUCN 2016 Red List: Near Threatened (NT, assessed 2010); CITES: Not Listed; USA
ESA: Not Listed; Mexico SEMARNAT: Threatened; New Mexico: State Threatened, Species of
Greatest Conservation Need; Texas: Not Listed, Species of Greatest Conservation Need.

Taxonomy. — Prior to its recognition as a distinct
taxon, populations of P. gorzugi were referred to other
Pseudemys, including P. texana (e.g., Strecker 1915; Ste-
jneger and Barbour 1933), P. floridana texana (e.g., Carr
1952), and P. concinna texana (e.g., Degenhardt and Chris-
tiansen 1974; Smith and Smith 1980). Specimens obtained
from northeastern Mexico in the 1800s that were assigned
to other taxa (e.g., “Ptychemys mobiliensis” from Nuevo
Leon; Agassiz 1857) were presumably of this species
(Smith and Smith 1980).

Ward (1984) described the Pseudemys of the Rio
Grande basin as a new subspecies (P. concinna gorzugi)
based on a holotype specimen from the Rio San Diego,
5.6 km W of Jiménez, Coahuila, Mexico. Frost and Hillis
(1990) suggested that P. c. gorzugi should be recognized as
a distinct monotypic species, mainly because of its allopat-
ric distribution in relation to other Pseudemys, an arrange-
ment that was formally recognized first by Ernst (1990)
and also by Collins (1991) but rejected by Iverson (1992)
based on a lack of supporting analysis.

Several phylogenetic studies based on morphologi-
cal and electrophoretic data (Seidel 1994) and molecular
analyses (Starkey 1997; Stephens and Wiens 2003; Wiens
et al. 2010; Jackson et al. 2012; Spinks et al. 2013) have
supported the recognition of P. gorzugi as a species. It is re-
lated to, but within a lineage distinct from other cooters in
the subgenus Pseudemys such as P. concinna, P. floridana,
and P. texana (Seidel 1994). Despite controversy over the
taxonomic treatment of other Pseudemys species (e.g.,
Jackson 1995; Seidel 1995), the recognition of P. gorzugi
has been generally accepted (Fritz and Havas 2007; TTWG
2007, 2014; Ernst and Lovich 2009; Iverson et al. 2012).
No subspecies have been described.

Following earlier usage, Iverson et al. (2012) pro-
posed the English standard name Rio Grande Cooter for P.
gorzugi. The names Western River Cooter (Degenhardt et
al. 1996; Collins and Taggart 2009) and, erroneously, Rio
Grande River Cooter have also been used. The proposed
Spanish standard name is Tortuga de Oreja Amarilla (Liner
and Casas-Andreu 2008) although Jicotéa del Rio Bravo
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Figure 1. Pseudemys gorzugi, adult, from Black River, Eddy County, New Mexico, USA. Photo by C.W. Painter.

also has been used (SEMARNAT 2010; Legler and Vogt
2013). The specific epithet gorzugi honors George R. Zug,
Curator Emeritus of Amphibians and Reptiles, National
Museum of Natural History (Ward 1984; Ernst 1990).

Description. — Pseudemys gorzugi is a medium-
sized to large aquatic turtle with pronounced sexual dimor-
phism in body size and other characteristics. The carapace
in adults is elongated and oval in shape, more domed in fe-
males than males, and has its highest point near the middle
and the widest point just behind the middle. The posterior
marginals are serrated and the pleurals are shallowly ru-
gose (Ernst and Lovich 2009). Males have significantly
longer, thicker tails and more elongated foreclaws than
females (Ward 1980, 1984; Ernst 1990; Ernst and Lovich
2009).

Stout et al. (2005) recorded a female from Texas
measuring 372 mm carapace length (CL) and 5600 g
mass, while B. Stearns (pers. comm.) recorded a female
from Devil’s River, Texas, of over 400 mm (CL). In a
Texas sample, the mean CL and mass for 43 adult females
were 243 mm and 1956 g, for 81 adult males 198 mm and

Figure 2. Pseudemys gorzugi, adult female, from Devil’s River,
Val Verde County, Texas, USA. Photo by B. Stearns.

957 g, and for 3 juveniles 84 mm and 105 g, respectively
(Bailey et al. 2014); combining all 127 individuals exam-
ined, CL ranged from 83—-372 mm and mass ranged from
105-5600 g.

The species may attain smaller adult sizes in New
Mexico populations. Degenhardt et al. (1996) reported
that of 238 specimens of known sex examined from New
Mexico, 97 females ranged from 80-285 mm CL with an
average of 195.3 mm and ranged in mass from 85-3100
g with an average of 1139.1 g, whereas 141 males ranged
from 89-232 mm CL with an average of 152.3 mm and
ranged in mass from 112-1675 g with an average of 496.2
g. Stearns (pers. comm.) reported curved carapace lengths
(CCL) for females caught in the lower Pecos River below
Carlsbad, New Mexico, as ranging from 256 to 300 mm,
while females from the Black River ranged from 222 to
264 mm CCL.

The carapace is ornately marked and exhibits a com-
plicated pattern of whorls or ocelli, many of which are
truncated and appear as backward facing C-shaped mark-
ings, but it normally lacks the distinct C-shaped marking

Figure 3. Pseudemys gorzugi, adult male, from Del Rio, Val
Verde County, Texas, USA. Photo by J.P. Ward.
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Figure 4. Left and Middle: Subadult Pseudemys gorzugi from Rio Sabinas, Coahuila, Mexico. Photos by T.R. Van Devender. Right:
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Subadult P. gorzugi from Black River, Eddy County, New Mexico, USA. Photo by B. Stearns.

on the posterior edge of the second and third pleural scutes
as is found in P. concinna (Ward 1984; Ernst 1990; Seidel
1994; Ernst and Lovich 2009). This pattern of yellow lines
and small whorls is most dense on the lateral and marginal
scutes. The pattern on each carapacial scute has a brown
to greenish background. Marginal scutes usually have a
straight to slightly curved medial yellowish line. The cara-
pacial pattern, most evident in juveniles, is often obscured
or obliterated by melanistic blotches in older adults (Ward
1984; Legler and Vogt 2013; Bailey et al. 2014); Stearns
(pers. comm.) observed this melanistic blotching only in
male specimens.

The plastron is typically pale yellow, but can range to
bright red in some individuals, usually with a dark lined
pattern that follows the interscute seams. This lined pattern
is most pronounced in juveniles and extends to all plastral
seams, whereas in many adult specimens it is confined to
the anterior plastral lobe. The ventral aspect of the bridge
usually has a dark line or parallel dark lines running antero-
posteriorly near the confluence with the plastron, particu-
larly on the axillary and inguinal scutes.

In some specimens the carapace and plastron may be
suffused with red pigmentation. This rubrivescence also
occurs in all populations of P. concinna and some popula-
tions of P. texana, but is highly developed in P. gorzugi. In
addition, reticulate melanism has been reported in male P.
gorzugi greater than 250 mm CL (Seidel and Ernst 1996;
Bailey et al. 2005a). The pattern, which has not been re-
ported in P. fexana, is similar to reticulate melanism in P.
nelsoni and Chrysemys picta bellii and consists of dark
vermiculate markings superimposed on the background
color of the carapace and the ventral surface of the mar-
ginal scutes.

The head is striped with predominantly yellow lines,
both broken and entire, although these lines may be varia-
tions of red as well, particularly in males. The postlabial
stripe has two branches: an infralabial running along the
mandible, and a supralabial running along the maxilla
(Ward 1984). The lateral stripe is usually broken into a
short narrow line posterior from the orbit terminating near
the posterior end of the mouth, where it is interrupted by a
space. Posterior to the space is a short yellow blotch, which
may be broken further into spots. The lateral stripe then
resumes onto the neck. There is a broken postorbital line,
widest anteriorly, equating to the width of the supralabial;
it is interrupted at the level of the posterior angle of the
mouth, then runs continuously, although much narrower,
onto the neck (Ward 1984). The temporal stripe is often the
widest in P. gorzugi. Usually, there is a sagittal stripe. The
dorsal stripes usually dominate the dorsum of the head, al-
though these may fade with age, or be broken into spots
in some specimens. The ventral stripes usually meet at or
form a symphyseal line to the chin.

Foreleg stripes are well organized in branching or
straight patterns. The prevalent pattern throughout the
range of the species has the innermost stripe branching

Figure 5. Pseudemys gorzugi, melanistic adult, Black River,
Eddy County, New Mexico, USA. Photo by B. Stearns.
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Figure 6. Pseudemys gorzugi, adult, from Rio Sabinas, Coahuila,
Mexico. Photo by T.R. Van Devender.

above the elbow joint, with a middle branch extending onto
the forearm where it again branches. The hindleg stripes
form continuous lines along the dorsum of the leg all the
way to the toes.

More descriptions of markings and color patterns are
found in Ward (1980, 1984), Ernst (1990), Ernst and Lov-
ich (2009), and Legler and Vogt (2013). Clinal variation in
color pattern and comparisons to other Pseudemys species
are discussed by Ward (1980, 1984) and Seidel (1994).

Ward (1980, 1984) described the skeletal and muscu-
lar elements of the jaw mechanisms in adult P. gorzugi as
similar to those of P. concinna, with adaptations associated
with herbivory. Morphometric variation in adults and juve-
niles of both sexes is described by Legler and Vogt (2013).

The karyotype has not been described but is assumed
to be the same as in P. concinna: 2n = 50; 26 macro- and 24
microchromosomes (Legler and Vogt 2013).

Distribution. — Pseudemys gorzugi is endemic to
the drainage systems of the Rio Grande (= Rio Bravo del
Norte) and a major tributary, the Pecos River, of the south-
western United States (Texas and New Mexico) and north-
eastern Mexico (Coahuila, Nuevo Ledn, Tamaulipas, and
possibly Chihuahua). Of 49 nonmarine turtle species in the
United States, P. gorzugi has the 13th smallest range (Reed
and Gibbons 2002). Detailed maps of the species’ distribu-
tion in the U.S. and Mexico are in Iverson (1992; for P.
concinna) and Legler and Vogt (2013).

In the Rio Grande drainage along the USA-Mexico
border, the species occurs from near the mouth of the river
upstream to the Big Bend region where it has been reported
from Big Bend National Park (Bailey et al. 2005b) and Ca-
lamity Creek, Brewster Co., Texas (Strecker 1909, 1915;
Brown 1950), although the status of these western popula-
tions is questionable (see below). Many records within the
Rio Grande basin are not from the mainstem river itself
but from smaller tributaries; Bailey et al. (2008) noted an
absence of the turtle in the main channel of the Rio Grande
below Roma, Starr Co., Texas (see also Brush et al., in
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Figure 7. Pseudemys gorzugi, adult, from Del Rio, Val Verde
County, Texas, USA. Photo by J.P. Ward.

press), and Legler and Vogt (2013) noted few if any records
from the river proper.

Rio Grande tributaries that support populations of P.
gorzugi include the Rio Salado—Rio Sabinas drainage sys-
tem (Coahuila, Nuevo Leén, Tamaulipas); the Rios San Di-
ego and San Rodrigo (Coahuila) (Lemos Espinal and Smith
2007); the Rio San Juan (Nuevo Leén, Tamaulipas); small
streams in Val Verde and Maverick counties, Texas (Bailey
and Forstner 2004); and the Devil’s River basin (including
Evans Creek) in Texas (Powell et al. 1984; Dixon 2000,
2013; Bailey et al. 2008; Legler and Vogt 2013).

The species is reportedly fairly common in the Rio
Grande and in a pond on park property at Big Bend Na-
tional Park (Bailey et al. 2005b; M. Forstner, pers. comm.).
It probably also occurs in the northeast corner of Chihua-
hua, opposite Big Bend National Park. Some records from
northeastern Mexico are based on specimens originally
identified by Schmidt and Owens (1944) as Pseudemys
gaigeae (= Trachemys gaigeae) (Legler 1960; Legler and
Vogt 2013). In the lowermost reach of the Rio Grande, the
species seems to be entirely or mainly confined to tribu-
taries on the Mexico side of the border (Smith and Smith
1980; Ward 1984).

In the Pecos River drainage, P. gorzugi has been re-
ported as far upstream as the Bitter Lake National Wild-
life Refuge, Chaves Co., New Mexico (Bundy 1951), and
a carcass of a specimen was found there in August 2008
(Giermakowski and Pierce, 2016). However, surveys on
the refuge since 1950 have otherwise failed to find the spe-
cies (Degenhardt and Christiansen 1974; Degenhardt et al.
1996; Buhlmann and Gibbons 2006) and the presence of an
undetected population at the refuge was considered doubt-
ful by Degenhardt et al. (1996). Populations occur farther
downstream on the Pecos below Avalon Dam and at Carls-
bad Municipal Lake in New Mexico (Christman and Ka-
mees 2007). The most robust populations in New Mexico
are found in the main stem of the Pecos River below Six-
mile Dam, south of Carlsbad, and in the Black and Dela-
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Figure 8. Historic distribution of Pseudemys gorzugi in southwestern USA (New Mexico and Texas) and northeastern Mexico (Coahuila,
Nuevo Leon, Tamaulipas, and possibly Chihuahua). Yellow dots = museum and literature occurrence records of native populations based
on Iverson (1992), plus more recent and authors’ data; orange dots = introduced or misidentified specimens; red shading = projected
historic distribution. Distribution based on GIS-defined level 12 HUCs (hydrologic unit compartments) constructed around verified
localities and then adding HUCs that connect known point localities in the same watershed or physiographic region, and similar habitats
and elevations as verified HUCs (Buhlmann et al. 2009; TTWG 2014), and adjusted based on authors’ subsequent data.

ware rivers, tributaries to the Pecos in Eddy County. The
species is also known from the headwaters of the Black
River at Carlsbad Caverns National Park, as well as Blue
Spring and Willow Lake (Legler 1958; Painter 1993; De-
genhardt et al. 1996; Christman and Kamees 2007; Prival
and Goode 2011).

In Texas, P. gorzugi is currently apparently absent in
the Pecos River and adjoining tributaries from the New
Mexico state line downriver to the confluence of Inde-
pendence Creek, Terrell Co. (Bailey et al. 2008), although
the species has been taken in Independence Creek itself,
both historically and recently (Milstead et al. 1950; 1. Mali
and M. Forstner, pers. comm.). Ward (1984) similarly de-
scribed a nearly 160-km hiatus in the range of P. gorzugi
on the Pecos River of Texas that currently effectively sepa-
rates the New Mexico populations from the nearest records
in Texas.

Several distribution records represent introductions or
are problematic. The species has been reported from the
San Saba River drainage (Colorado River basin) in Menard
Co., Texas (Franklin and Reams 2001), but the specimen
on which this record is based is apparently a P. texana (M.
Forstner, pers. comm.). Conant (1977) suggested that coot-
ers identified as “P. concinna” were possibly introduced
at Brownsville, Texas, near the mouth of the Rio Grande,
although P. gorzugi is known to naturally occur in the gen-
eral area. An extralimital specimen from the Rio Grande

Valley in Socorro Co., New Mexico, was presumably an
introduction (Stuart 1995). Older records from Calamity
Creek in Trans-Pecos Texas (Strecker 1909, 1915) require
verification.

Habitat and Ecology. — Few studies have been
published on the habitat and ecology of P. gorzugi and
some such information is likely obscured in the literature
due to the relatively recent recognition of this taxon as
distinct (Ernst 1990, 1995; Legler and Vogt 2013). The
species is found in a variety of freshwater habitats, both
lentic and lotic. Although considered by Moll and Moll
(2004) as a riverine turtle, Legler and Vogt (2013) noted
its preference for small tributaries and described the habi-
tat as “shallow, clear streams with chiefly rocky or sandy
bottoms and long, slow reaches between riffles.” Degen-
hardt et al. (1996) noted its preference for larger, deeper
pools on the streams it occupies, usually but not always
where aquatic plants are present. Substrates in its aquatic
habitat vary from muddy or sandy to rocky, including al-
gae-covered limestone bedrock, and water quality ranges
from clear to turbid (Degenhardt et al. 1996; B. Christ-
man, pers. comm.). A specimen from Maverick Co., Tex-
as, ca. 4 km southeast of Jiménez, Coahuila, Mexico, was
taken from an irrigation ditch (Bailey and Forstner 2004).
The species occurs at elevations from near sea level in the
lower Rio Grande to about 1100 m in southeastern New
Mexico (Degenhardt et al. 1996).
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Figure 9. Habitat of Pseudemys gorzugi. Top Left: Devils River, Texas, USA. Photo by M.R.J. Forstner. Top Right: Black River, Eddy

County, New Mexico, USA. Photo by B. Lang. Bottom Left: Rio Bravo (= Rio Grande), Coahuila, Mexico. Photo by S. Sanoja-Sarabia.
Bottom Right: Rio Grande, Texas, USA. Note the three P. gorzugi heads in the lower left corner. Photo by M.R.J. Forstner.

It is unknown to what extent P. gorzugi uses large im-
poundments on the Rio Grande. The species has been ob-
served in Amistad Reservoir but only in the tailwater below
the dam at Falcén Reservoir (M. Forstner, pers. comm.).
Some locations in Mexico are from dams (see Smith and
Smith 1980). Prival and Goode (2011) caught the species
in low numbers in the Amistad National Recreational Area.
Although the species has been caught in Carlsbad Munici-
pal Lake, it has not been captured during trapping efforts
in either Brantley or Red Bluff reservoirs in New Mexico
(Painter, unpubl. data; B. Christman, pers. comm.).

Major ecoregions in which P. gorzugi occurs include
the Chihuahuan Desert, Edwards Plateau, Southern Texas
Plains, and Western Gulf Coastal Plain (Wiken et al. 2011).
Conant (1974) noted that the distribution of P. gorzugi
closely matches that of Blanchard’s Cricket Frog (Acris
blanchardii) in the Rio Grande and Pecos River drain-
ages, suggesting some similarity in habitat use, although
the turtle also occurs in the Rio Salado, where the frog is
apparently absent.

Activity and Movements. — The Rio Grande Cooter
is a basking species that is most active in daylight hours,
and rests under water at night (Degenhardt et al. 1996).
Preliminary studies indicate the species actively basks all

day and always has a body temperature higher than that of
ambient (Bailey et al. 2014). The species is mostly sed-
entary and does not typically make lengthy forays (Ward,
pers. obs.); maximum recorded movements in the Black
River were about 300 m (Degenhardt et al. 1996; Painter,
unpubl. data). Degenhardt et al. (1996) found P. gorzugi
active in the Black River during December when the water
temperature was 12°C. Seasonal activity has not been stud-
ied, although the species is likely active almost year-round
in much of its range.

Diet. — The food habits of P. gorzugi have not been
well-studied, but the species is apparently omnivorous and
an opportunistic feeder (Painter, unpubl. data). As with
other Pseudemys, adults are probably more herbivorous
than juveniles. Legler (1958) noted an adult specimen from
Blue Spring, New Mexico, had finely chopped vegetable
matter in its stomach and gut. Other specimens caught in
New Mexico have been observed feeding on algae grow-
ing on submerged boulders in the Black River, and often
defecated vegetable matter, especially green algae (Degen-
hardt et al. 1996; B. Stearns, pers. comm.). One specimen
had consumed a crayfish (Degenhardt et al. 1996). Painter
(1993) reported observing P. gorzugi feeding on leaves of
a cottonwood tree (Populus sp.) along the Black River. The
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species has been caught in hoop traps baited with fresh
fish, canned sardines, watermelon, or lettuce (Degenhardt
et al. 1996). A variety of foods are taken in captivity (see
Captive Husbandry).

Reproduction. — Male courtship behavior has not
been studied although it likely follows the pattern reported
for other species of Pseudemys. In other cooters, the male
approaches the female when both are underwater and po-
sitions himself above her and facing the same direction;
he then places his head above hers and uses his elongated
foreclaws to stroke her head and neck (Seidel and Fritz
1997). Forstner (pers. comm., in Legler and Vogt 2013) re-
ported observations of female P. gorzugi being courted by
male Trachemys scripta, without copulation, where the two
species were sympatric.

In New Mexico, nesting is known to occur in late May
based on the capture of gravid females and discovery of
depredated nests (Degenhardt et al. 1996), but presumably
extends later into the summer. Nests found in friable soils
during telemetry studies were often found some distance
from a water source and under the shade of large plants,
such as seepwillow (Baccharis sp.; Painter 1993). A gravid
female from the Black River that was X-rayed contained 9
oviductal eggs; she was induced to oviposit and the eggs
averaged 42 mm x 31 mm in size (Degenhardt et al. 1996).
Incubation of eggs in the laboratory lasted 70 days and the
four surviving hatchlings averaged 33.9 mm CL with an
average mass of 10.1 g. Another female from the Black
River was found to have 10 eggs, with a range of egg
widths as measured from the x-ray of 27.2-30. 5 mm with
an average of 29.3 mm (Lovich et al. 2016).

Four wild-caught hatchlings that apparently had just
emerged from the nest were collected on 17 August and
had an average CL of 37.8 mm and mass of 11.3 g (Degen-
hardt et al. 1996). A sample of 14 captive-bred hatchlings
from Texas averaged 36.9 mm CL and 13.4 g in mass (Bai-
ley et al. 2014). Neonates may leave the nest soon after
hatching in late summer or fall, or overwinter until spring,
as evidenced by seven hatchlings found emerging from
a nest site near the Pecos River on 14 April (J. Sherman,
pers. comm., in Degenhardt et al. 1996).

Females likely produce multiple clutches each sea-
son, but this has not been confirmed (Painter, unpubl. data;
Legler and Vogt 2013). As in other Pseudemys, the species
presumably has temperature-dependent sex determination
(Legler and Vogt 2013).

Males likely achieve sexual maturity at around 100
mm CL in the fourth or fifth full season of growth, whereas
females mature at around 160 mm CL in the fifth or sixth
full season of growth (Legler and Vogt 2013). No informa-
tion is available on longevity.

Deformities and Disease. — Kyphoscoliois and aber-
rant carapace scutellation was observed in an otherwise

healthy adult in the Black River, New Mexico (Zymonas
2009). The bacterium Salmonella was not detected in a
small number of captive P. gorzugi in Texas (Gaertner et
al. 2008). The parasite fauna of P. gorzugi has not been
studied.

Associated Turtle Species. — Native aquatic turtles
that co-occur with P. gorzugi in at least part of its range
include: Chelydra serpentina, Kinosternon flavescens, pos-
sibly K. hirtipes, Chrysemys picta, Trachemys gaigeae, T.
scripta, and Apalone spinifera (Iverson 1992; Degenhardt
et al. 1996; Christman and Kamees 2007; Dixon 2013;
Legler and Vogt 2013; Lovich et al. 2016).

Population Status. — Pseudemys gorzugi appears
to be persisting in the majority of the locations where it
has been documented previously, although current in-
formation suggests that at least some populations are in
decline (Degenhardt et al. 1996; Christman and Kamees
2007; Bailey et al. 2008, 2014). In Tamaulipas, Mexico,
the species is considered threatened by the Mexican gov-
ernment (Farr 2015). Bailey et al. (2008) found the ratio
of males:females:juveniles to be 94:55:6 and reported an
estimated density of 1.3 turtles/km in the Pecos River and
1.9 turtles/km in the Devil’s River. In another study of the
species in Texas, Bailey et al. (2014) found adult:juvenile
ratios for the Pecos River to be 123:3 and for the Devils
River to be 68:3. This contrasts with the number of small or
juvenile individuals reportedly observed in the mid- to late
1970s by Ward (pers. obs.) and by J. Dobie (pers. comm.).

The species is largely absent from the Rio Grande
proper, although this might be due to its preference for
smaller tributary streams of this river (Ward 1984; Bai-
ley et al. 2008; Legler and Vogt 2013). A large population
near Del Rio, Val Verde Co., Texas, reportedly disappeared
between 1996 and 1998, potentially due to take for the
foreign pet trade (Dixon 2000). However, in 2010, 15 in-
dividuals were observed at this site (Dixon 2013). Christ-
man and Kamees (2007) discussed the limited habitat for
this species in New Mexico and its vulnerability to illegal
shooting and collection, and recommended that it continue
to be recognized as State Threatened based upon their sur-
vey results. Snorkeling surveys in the Black River in 2011
and 2014 revealed fewer turtles than snorkeling surveys in
the same areas in the 1990s (B. Stearns, pers. comm.). The
number of P. gorzugi at Rattlesnake Springs in the head-
waters of the Black River is likely low, with 13 being the
most observed at one time (Prival and Goode 2011). The
status of populations in Mexico, which have not been well-
surveyed, is unknown.

Threats to Survival. — Pseudemys gorzugi is clas-
sified as Near Threatened by the International Union for
Conservation of Nature (IUCN) due to its limited distribu-
tion (perhaps less than 2000 km?), declines in the quality
and quantity of its aquatic habitat, and collection of indi-
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Figure 10. Pseudemys gorzugi and Trachemys scripta shells
showing evidence of gunshots, Delaware River, Eddy County,
New Mexico, USA. Photo by B. Stearns.

viduals from wild populations for the pet trade (van Dijk
2010). These multiple threats and others, combined with
low genetic diversity and low recruitment in the species,
imperil the persistence of the species in many locations
(Bailey et al. 2008). In this regard, P. gorzugi is similar to
other freshwater turtles in the Southwestern United States,
that face similar threats (Rosen 2008).

Both the Rio Grande and Pecos River have been sub-
jected to extensive human modification, including: 1) the
damming and diversion of water for agriculture or munici-
pal use; 2) flood control; 3) reductions in water quality (in-
cluding salinization) from oil and gas extraction, municipal
effluent, and agriculture; and 4) river maintenance activi-
ties such as dredging and channelization (Ford and Finch
1999; Bailey et al. 2008,2014). Invasive saltcedar (Tamarix
spp.), which has replaced much of the native riparian veg-
etation along these rivers, has also contributed to habitat
degradation. Although some of the smaller tributaries oc-
cupied by P. gorzugi have experienced less environmental
impact, these streams are also under pressure from increas-
ing human activity in the region, especially water diversion
and groundwater pumping, which have reduced surface
flows (Painter, pers. obs.). Ward (1984) attributed the cur-
rent hiatus in the species’ distribution in the Pecos River
of Texas to pollution from oil fields. Pesticide pollution in
the Pecos River of New Mexico has been documented, in-
cluding in fish samples taken at Brantley Reservoir (New
Mexico Department of Game and Fish, unpubl. data), but it
is unknown if this poses a risk to aquatic turtles. Localized
loss of habitat and dam construction have also fragmented
and isolated populations, making them more vulnerable to
extirpation (Bailey et al. 2008, 2014; Painter, pers. obs.).
Documentation of aquatic habitat degradation within the
range of P. gorzugi in Mexico is less available, but likely
comparable to that seen in the United States.

Pseudemys, including P. gorzugi, is popular in the
commercial pet trade (Fitzgerald et al. 2004; Schlaepfer et
al. 2005; Bailey et al. 2014). Pseudemys gorzugi may be

Conservation Biology of Freshwater Turtles and Tortoises ® Chelonian Research Monographs, No. 5

especially vulnerable to over-collection due to its appar-
ent preference for small, shallow streams where it can be
more easily captured. An analysis of nonmarine turtles of
the United States determined that of 40 species studied, P.
gorzugi was the 16th most vulnerable to commercial har-
vest (Reed and Gibbons 2002).

These turtles are vulnerable to several other human-
generated threats. Recreational shooting of P. gorzugi and
other aquatic turtles was first noted in New Mexico in the
1990s (Painter, pers. obs.), and remains a problem in both
that state and Texas (Christman and Kamees 2007; Bailey
et al. 2008). Individuals are also apparently killed by some
anglers, possibly due to a misperception that P. gorzugi
preys on gamefish (Bailey et al. 2008). Aquatic turtles are
vulnerable to drowning in underwater traps used to catch
catfish, as has been observed in both Texas (Stuart, un-
publ. data) and Mexico (W. Farr, pers. comm.), although
such mortality has not been observed for P. gorzugi. Road
mortality has not been documented often in P. gorzugi, al-
though Walls (1996) reported an observation of many large
females killed by vehicles in southern Texas as they left
roadside ditches following heavy rains.

Depredation by animals apparently affects all life
stages of P. gorzugi, from eggs to adults, although direct
evidence is mostly lacking. Painter (unpubl. data) consid-
ered egg depredation to be a major factor in nest failure
along the Black River, with the likely predator being rac-
coon (Procyon lotor). Depredated adult turtles have also
been found on the Black River, perhaps taken by raccoons
or other carnivores during forays away from the stream
(Painter, pers. obs.). The invasive fire ant (Solenopsis spp.)
is considered a threat to P. gorzugi nests in Texas (Bailey
et al. 2014). The conspicuous lack of juveniles reported for
some populations studied in Texas (Bailey et al. 2014) is
potentially due to nest failures, high depredation rates, or
over-collecting for the pet trade.

Painter (unpubl. data) observed some mortality of P.
gorzugi in the Delaware River of New Mexico following
a wildfire that burned through riparian habitat along this
stream.

Conservation Measures Taken. — In New Mexico,
P. gorzugi is classified as a Threatened species under the
state’s Wildlife Conservation Act. This designation makes
it illegal to collect or kill the species without a permit, but
affords no protection to habitat. Texas has implemented
regulations that prohibit the commercial harvest of this
species, although it may be collected for personal use.
Pseudemys gorzugi is also considered a Species of Greatest
Conservation Need under the State Wildlife Action Plans
for both New Mexico and Texas (New Mexico Department
of Game and Fish 2006; Texas Parks and Wildlife Depart-
ment 2012). This designation makes it a priority species
for research and management in those states, but confers
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no legal protection. In Mexico, the species is classified as
Amenazada (Threatened), and a special permit is required
to collect, kill, or conduct research on it (SEMARNAT
2010).

Some populations occur on federal or state managed
lands in the USA (e.g., Big Bend National Park, Texas,
and Carlsbad Caverns National Park, New Mexico) and
in Mexico (Parque Nacional Balneario de Los Novillos,
Coahuila). Habitat conservation and restrictions against
collecting of wildlife on most of these public lands provide
some protection.

Conservation Measures Proposed. — Until more in-
formation on population structure and abundance is avail-
able, further conservation measures needed are unclear.
Studies on the impact of river impoundments and invasive
species on P. gorzugi were recommended under the Texas
Comprehensive Conservation Strategy (Texas Parks and
Wildlife Department 2012). Habitat improvement projects
directed at improving water quality, riparian habitat, and
stream function in occupied drainages should aid the sur-
vival of this species. Monitoring of the status of various
populations is warranted. Although a population of P. gor-
zugi remains unconfirmed for Bitter Lake National Wildlife
Refuge in New Mexico, Buhlmann and Gibbons (2006)
made several recommendations toward the management of
the species on the refuge, including habitat improvement
and providing for the establishment of an assurance popu-
lation there.

This remains one of the least studied species of
turtles in the United States and Canada (Lovich and En-
nen 2013), and studies on the ecology and behavior of
the species are greatly needed (Ernst and Lovich 2009).
Christman and Kamees (2007) provided a list of localities
in New Mexico that warrant further investigation, includ-
ing Brantley Reservoir, Carlsbad Municipal Lake, Wil-
low Lake, and the Pecos River at Six Mile Dam. Bailey
et al. (2014) proposed that further research is needed on
the life history and ecology of the species, in particular
how abiotic factors impact P. gorzugi. Such information
is sorely needed to ascertain the status of the species and
the effects of water pollution and manipulations of habi-
tats on populations of P. gorzugi.

In 2012, the U.S. Fish and Wildlife Service (USFWYS)
was petitioned to list P. gorzugi as a threatened or endan-
gered species under the U.S. Endangered Species Act (Ad-
kins Giese et al. 2012). The USFWS (2015) found that
the petition presented substantial scientific or commercial
information, and that listing might be warranted based on
impacts to habitat, overuse of the species for commercial
or scientific purposes, and the inadequacy of existing regu-
latory protections. At present, the deadline for the listing
finding is not scheduled until 2023 (https://www.fws.gov/
endangered/improving_esa/listing_workplan.html).

Captive Husbandry. — Captive-rearing require-
ments of P. gorzugi have not been described in detail, but
are presumably similar to those of P. concinna and other
species of Pseudemys (Walls 1996; Ward and Jackson
2008). Although smaller individuals can be maintained
in aquaria or indoor tanks if provided with an ultraviolet
light source, adults likely do best when maintained in large
outdoor ponds or livestock watering tanks equipped with
a system for water circulation and filtration and basking
platforms. Captives will eat lettuce and other leafy green
vegetables in addition to commercial turtle foods and raw
fish, chicken, and beef. Hatchlings require abundant sun-
shine or constant exposure to a regular incandescent light
bulb to maintain body temperature and induce vitamin D
formation necessary for proper calcium metabolism. Cap-
tive hatchlings will feed on mosquitofish (Gambusia sp.),
crayfish, lettuce, spinach, and aquatic plants collected from
the wild (Degenhardt et al. 1996), and juveniles thrive on
commercially available foods such as dried or canned dog-
food, trout and catfish chow, or cat food (Ward, pers. obs.).

Eggs that are laid in water by captive females may be
incubated with excellent results, provided they are recov-
ered soon after laying. Depending on temperature, incuba-
tion in captivity may take 70—-110 days. Greater than 90%
hatching success can be achieved by incubating eggs in
damp newspaper, vermiculite, or clean sand (Ward, pers.
obs.).

Current Research. — Ecological studies are current-
ly underway or being designed in both New Mexico and
Texas, driven in no small part by the ongoing review of the
species by the USFWS. Radiotelemetry studies of popula-
tions in Texas are ongoing or recently concluded (Bailey et
al. 2008). Population genetics have been studied in Texas,
as well as initial work on basking behavior (Bailey et al.
2014).

Acknowledgments. — We thank W. Farr, J. Lemos-Es-
pinal, M. Forstner, I. Mali, and B. Stearns for comments on
earlier versions of the manuscript. We also thank B. Christ-
man, J. Dobie, W. Farr, M. Forstner, A. Gluesenkamp, M.
Heinrich, B. Lang, J. Lemos-Espinal, I. Mali, M. Seidel,
and B. Stearns for providing information. Additional pho-
tographs were provided by Michael R.J. Forstner, Brian
Lang, Suzy Sanoja-Sarabia, Brett Stearns, and Thomas R.
Van Devender.

LITERATURE CITED

Apkins GIesg, C.L., GREENWALD, D.N., AND Curry, T. 2012. Before
the Secretary of the Interior: petition to list 53 amphibians and
reptiles in the United States as threatened or endangered species
under the Endangered Species Act. Circle Pines, MN: Unpub-
lished report, Center for Biological Diversity, 454 pp.

Acassiz, L. 1857. Contributions to the Natural History of the Unit-
ed States of America. First Monograph, Volume I. Part I. Essay

1009



100.10

on Classification. Part II. North American Testudinata. Boston:
Little, Brown and Co., 452 pp.

BALEY, L. AND ForsTNER, M.R.J. 2004. Geographic distribution:
Pseudemys gorzugi (Rio Grande River Cooter). Herpetological
Review 35(4):407.

BalLEy, L., Dixon, J.R., AND FORSTNER, M.R.J. 2005a. Natural his-
tory notes: Pseudemys gorzugi (Rio Grande River Cooter). Re-
ticulate melanism. Herpetological Review 36(3):313.

BaILEY, L., JAcksoN, J., FERGUSON, A., FORSTNER, M.R.J., AND Dix-
oN, J.R. 2005b. Geographic distribution: Pseudemys gorzugi
(Rio Grande River Cooter). Herpetological Review 36:465-466.

BawLey, L.A., Dixon, J.R., Hupson, R., AND FORSTNER, M.R J. 2008.
Minimal genetic structure in the Rio Grande cooter (Pseudemys
gorzugi). Southwestern Naturalist 53:406—411.

BaiLey, L., ForsTNER, M.R.J., DixoN, J.R., AND Hupson, R. 2014.
Contemporary status of the Rio Grande cooter (Testudines:
Emydidae: Pseudemys gorzugi) in Texas: phylogenetic, ecologi-
cal and conservation considerations. In: Hoyt, C.A. and Karges,
J. (Eds.). Proceedings of the Sixth Symposium on the Natural
Resources of the Chihuahuan Desert Region. Fort Davis, TX:
Chihuahuan Desert Research Institute, pp. 320-334.

Brown, B.C. 1950. An annotated check list of the reptiles and amphib-
ians of Texas. Waco, TX: Baylor University Press, 257 pp.

BrusH, J., OveErvIDES, M., AND FORSTNER, M.R.J. In press. Geo-
graphic distribution: Pseudemys gorzugi (Rio Grande Cooter).
Herpetological Review.

BunrLmann, K.A. anp Gieeons, J.W. 2006. Habitat management
recommendations for turtles of conservation concern on Nation-
al Wildlife Refuges. Washington, DC: Final report to National
Fish and Wildlife Foundation, 138 pp.

BunLmann, KA., AKrE, T.S., IVErRsoN, J.B., KaraPATAKIS, D., MIT-
TERMEIR, R.A., GEORGES, A., RHoDIN, A.G.J., vaN Duk, P.P., AND
GiBBONS, J.W. 2009. A global analysis of tortoise and freshwater
turtle distributions with identification of priority conservation ar-
eas. Chelonian Conservation and Biology 8:116-149.

Bunpy, R.E. 1951. New locality records of reptiles in New Mexico.
Copeia 1951:314.

CARR, A F. 1952. Handbook of Turtles. The Turtles of the United
States, Canada, and Baja California. Ithaca, NY: Cornell Univer-
sity Press, 452 pp.

CHrisT™MAN, B.L. anD KamEes, LK. 2007. Current distribution of
the Blotched Watersnake (Nerodia erythrogaster transversa)
and Rio Grande Cooter (Pseudemys gorzugi) in the Lower Pecos
River system Eddy County, New Mexico 2006-2007. Santa Fe,
NM: Unpublished report to New Mexico Department of Game
and Fish, 36 pp.

CorLins, J.T. 1991. Viewpoint: a new taxonomic arrangement for
some North American amphibians and reptiles. Herpetological
Review 22:42-43.

CoLLINs, J.T. AND TaGGART, T.W. 2009. Standard common and cur-
rent scientific names for North American amphibians, turtles,
reptiles and crocodilians, 6th ed. Lawrence, KS: Center for
North American Herpetology, 44 pp.

Conant, R. 1974. Semiaquatic reptiles and amphibians of the
Chihuahuan Desert and their relationships to drainage patterns
of the region. In: Wauer, R.H. and Riskind, D.H. (Eds.). Trans-
actions of the Symposium on the Biological Resources of the
Chihuahuan Desert Region, United States and Mexico. National
Park Service, Proceedings and Transactions Series, No. 3, pp.
455-491.

Conanr, R. 1977. The Florida water snake (Reptilia, Serpentes,
Colubridae) established at Brownsville, Texas, with comments
on other herpetological introductions in the area. Journal of Her-

Conservation Biology of Freshwater Turtles and Tortoises ® Chelonian Research Monographs, No. 5

petology 11:217.

DEGENHARDT, W.G. AND CHRISTIANSEN, J.L. 1974. Distribution
and habitat of turtles in New Mexico. Southwestern Naturalist
19:21-46.

DEGENHARDT, W.G., PAINTER, C.W., AND PRrICE, A.H. 1996. Amphib-
ians and Reptiles of New Mexico. Albuquerque, NM: University
of New Mexico Press, 430 pp.

Dixon, J.R. 2000. Amphibians and Reptiles of Texas, 2nd ed. Col-
lege Station, TX: Texas A&M University Press, 421 pp.

Dixon, J.R. 2013. Amphibians and Reptiles of Texas, 3rd ed. Col-
lege Station, TX: Texas A&M University Press, 460 pp.

Ernst, C.H. 1990. Pseudemys gorzugi. Catalogue of American
Amphibians and Reptiles 461:1-2.

Ernst, C.H. 1995. Freshwater and terrestrial turtles of the United
States: status and prognosis. Bulletin of the Chicago Herpeto-
logical Society 30(11):225-230.

Ernst, C.H. anp Lovich, J.E. 2009. Turtles of the United States
and Canada, 2nd ed. Baltimore, MD: Johns Hopkins University
Press, 840 pp.

Farr, W. 2015. Herpetofauna of Tamaulipas / Herpetofauna de
Tamaulipas. In: Lemos-Espinal, J.A. (Ed.). Amphibians and
Reptiles of the US—Mexico Border States / Anfibios y Reptiles
de Los Estados de la Frontera México—-Estados Unidos. Col-
lege Station, TX: Texas A&M University Press, pp. 101-121,
314-335.

FitzGErRALD, L.A.., PAINTER, C.W., REUTER, A.., AND HOOVER, C. 2004.
Collection, trade, and regulation of reptiles and amphibians of
the Chihuahuan Desert ecoregion. Washington, DC: TRAFFIC
North America and World Wildlife Fund, 75 pp.

Forp, P. anDp FincH, D. 1999. Amphibians and land use in the Chi-
huahuan Desert border region. In: Papers from the Fourth Sym-
posium on Resources of the Chihuahuan Desert Region. Fort
Davis, TX: Chihuahuan Desert Research Institute, pp. 69-82.

FrankLIN, CJ. AND ReEams, R.D. 2001. Geographic distribution:
Pseudemys gorzugi (Western River Cooter). Herpetological Re-
view 32(2):117.

Fritz, U. aND Hava§, P. 2007. Checklist of chelonians of the world.
Vertebrate Zoology 57(2):149-368.

Frost, D.R. anp Hiruis, D.M. 1990. Species in concept and prac-
tice: herpetological applications. Herpetologica 46:87-104.

GAERTNER, J.P., HAHN, D., JACKSON, J., FORSTNER, M.R.J., AND ROSE,
F.L. 2008. Detection of salmonellae in captive and free-ranging
turtles using enrichment culture and polymerase chain reaction.
Journal of Herpetology 42:223-231.

Giermakowskl, J.T. aND Piercg, LJ.S. 2016. Geographic distribu-
tion: Pseudemys gorzugi (Rio Grande Cooter). Herpetological
Review 47:626.

Iverson, J.B. 1992. A Revised Checklist with Distribution Maps of
the Turtles of the World. Richmond, IN: Privately printed, 363 pp.

IversoN, J.B., MEyLAN, P.A., AND SEDEL, M.E. 2012. Testudines:
Turtles. In: Crother, B.I. (Ed.). Scientific and Standard English
Names of Amphibians and Reptiles of North America North of
Mexico, with Comments Regarding Confidence in Our Under-
standing, 7th Ed. Society for the Study of Amphibians and Rep-
tiles, Herpetological Circular No. 39, pp. 73-81.

Jackson, D.R. 1995. Systematics of the Pseudenys concinna-flori-
dana complex (Testudines: Emydidae): an alternative interpreta-
tion. Chelonian Conservation and Biology 1:329-333.

Jackson, T.G., Jr., NELsoN, D.H., aNpD Morris, A.B. 2012. Phylo-
genetic relationships in the North American genus Pseudemys
(Emydidae) inferred from two mitochondrial genes. Southeast-
ern Naturalist 11:297-310.

LEGLER, J.M. 1958. The Texas slider (Pseudemys floridana texana)



Emydidae — Pseudemys gorzugi

in New Mexico. Southwestern Naturalist 3:230-231.

LEGLER, J.M. 1960. A new subspecies of slider turtle (Pseudemys
scripta) from Coahuila, México. University of Kansas Publica-
tions, Museum of Natural History 13:73-84.

LEGLER, J.M. aND Vocrt, R.C. 2013. Turtles of Mexico: Land and
Freshwater Forms. Berkeley, CA: University of California Press,
402 pp.

Lemos EspiNaL, J.A. aND SmiTH, H.M. 2007. Anfibios y reptiles del
estado de Coahuila, México / Amphibians and reptiles of the
state of Coahuila. México, DF: CONABIO, Universidad Nacio-
nal Auténoma de México, 550 pp.

LiNer, E.A. AND Casas-ANDREU, G. 2008. Nombres Estandar en
Espafiol, en Inglés y Nombres Cientificos de los Anfibios y Rep-
tiles de México. Standard Spanish, English and Scientific Names
of the Amphibians and Reptiles of Mexico, 2nd ed. SSAR Her-
petological Circular No. 38, 162 pp.

Lovich, J.E. anp ENnNEN, J.R. 2013. A quantitative analysis of the
state of knowledge of the turtles of the United States and Cana-
da. Amphibia-Reptilia 34:11-23.

Lovich, J.E., AcHa, M., PAINTER, C.W., CoLE, L., FITZGERALD, A.,
NaruwM, K., anD JENNINGS, R.D. 2016. Aspects of the reproduc-
tive ecology of female turtles in New Mexico. Western North
American Naturalist 76:291-297.

MiLstEAD, W.W., MEcHAM, J.S., AND McCLiNTOCK, H. 1950. The
amphibians and reptiles of the Stockton Plateau in northern Ter-
rell County, Texas. Texas Journal of Science 2(4):543-562.

MoLt, D. anp Mott, E.O. 2004. The Ecology, Exploitation, and
Conservation of River Turtles. New York, NY: Oxford Univer-
sity Press, 393 pp.

NEw MExico DEPARTMENT OF GaME AND FisH. 2006. The Compre-
hensive Wildlife Conservation Strategy for New Mexico. Santa
Fe, NM: New Mexico Department of Game and Fish, 526 pp.

PAINTER, C.W. 1993. Preliminary investigations of the distribution
and natural history of the Rio Grande river cooter (Pseudenys
concinna gorzugi) in New Mexico. Carlsbad, NM: New Mexico
Department of Game and Fish, unpublished report to U.S. Bu-
reau of Land Management, Carlsbad Resource District, 27 pp.

PoweLL, R., LarosHa, N.A., SmitH, D.D., AND PARMERLEE, J.S.
1984. New distribution records for some semiaquatic amphib-
ians and reptiles from the Rio Sabinas Basin, Coahuila, Mexico.
Herpetological Review 15(3):78-79.

PrivaL, D. aAND Goobg, M. 2011. Chihuahuan Desert National Parks
reptile and amphibian inventory. Fort Collins, CO: National
Park Service, Natural Resource Technical Report NPS/CHDN/
NRTR-2011/489.

REeED, R.N. AND GiBBONs, J.W. 2002. Conservation status of live
U.S. nonmarine turtles in domestic and international trade. Final
report to U.S. Department of Interior, Fish and Wildlife Service,
86 pp.

Rosen, P.C. 2008. Aridland turtles in southwestern North America
II. A review of conservation status and problems. Sonoran Her-
petologist 21:130-135.

ScHLAEPFER, M.A.., HoovEer, C., axp Dobp, C K., Jr. 2005. Chal-
lenges in evaluating the impact of the trade in amphibians and
reptiles on wild populations. Bioscience 55:256-264.

Scumipt, K.P. AND OWENs, D.W. 1944. Amphibians and reptiles of
northern Coahuila, Mexico. Field Museum of Natural History,
Zoological Series 29(6):97-115.

SEDEL, M.E. 1994. Morphometric analysis and taxonomy of cooter
and red-bellied turtles in the North American genus Pseudemys
(Emydidae). Chelonian Conservation and Biology 1:117-130.

SeDEL, MLE. 1995. How many species of cooter turtles and where
is the scientific evidence? — a reply to Jackson. Chelonian Con-

servation and Biology 1:333-336.

SepEL, M.E. anp Ernst, C.H. 1996. Pseudemys. Catalogue of
American Amphibians and Reptiles 625:1-7.

SEEL, MLE. aND Fritz, U. 1997. Courtship behavior provides ad-
ditional evidence for a monophyletic Pseudemys, and comments
on Mesoamerican Trachemys. Herpetological Review 28:70-72.

SEMARNAT [SECRETARIA DE MEDIO AMBIENTE Y RECURSOS NATU-
RALES]. 2010. NORMA Oficial Mexicana NOM-059-SEMAR-
NAT-2010, Proteccién ambiental —Especies nativas de México
de flora y fauna silvestres—Categorias de riesgo y especifica-
ciones para su inclusion, exclusién o cambio—Lista de especies
en riesgo. Diario Oficial de la Federacién, 30 Diciembre 2010,
No. 2,77 pp.

SmitH, HM. anp SmitH, R.B. 1980. Synopsis of the Herpetofauna
of Mexico. Vol. VI. Guide to Mexican Turtles. Bibliographic Ad-
dendum III. North Bennington, VT: John Johnson, 1044 pp.

Spinks, P.Q., THomsoN, R.C., Paury, G.B., Newman, C.E., MounT,
G., AND SHAFFER, H.B. 2013. Misleading phylogenetic inferences
based on single-exemplar sampling in the turtle genus Pseud-
emys. Molecular Phylogenetics and Evolution 68:269-281.

STARKEY, D.E. 1997. Molecular systematics and biogeography of
the New World turtle genera Trachemys and Kinosternon. Ph.D.
Dissertation, Texas A&M University, College Station.

STEINEGER, L. AND BARBOUR, T. 1933. A Check List of North Ameri-
can Amphibians and Reptiles, 3rd ed. Cambridge, MA: Harvard
University Press, 185 pp.

StePHENS, PR. AND WiENS, J.J. 2003. Ecological diversification and
phylogeny of emydid turtles. Biological Journal of the Linnean
Society 79:577-610.

Stour, J., BAILEY, L., Dixon, J.R., AND ForsTNER, M.R.J. 2005.
Natural history note: Pseudemys gorzugi (Rio Grande River
Cooter). Maximum size. Herpetological Review 36:443.

STRECKER, J.K. 1909. Reptiles and amphibians collected in Brews-
ter County, Texas. Baylor University Bulletin 12:11-16.

STRECKER, J.K. 1915. Reptiles and amphibians of Texas. Baylor
University Bulletin 18(4):1-82.

Stuart, J.N. 1995. Notes on aquatic turtles of the Rio Grande
drainage, New Mexico. Bulletin of the Maryland Herpetological
Society 31:147-157.

Texas Parks AND WILDLIFE DEpARTMENT. 2012. Species account: the
Rio Grande river cooter (Pseudemys gorzugi). In: Bender, S.,
Shelton, S., Bender, K., and Kalmbach, A. (Eds.). Texas Com-
prehensive Wildlife Conservation Strategy 2005-2010. Austin,
TX: Texas Parks and Wildlife Department, Nongame Division,
pp. 1075-1076.

TTWG [TurtLE TaxoNomy WORKING GroUP] [BickHAM, J.W., IVER-
SoN, J.B., Paruam, J.F., PuiLipPEN, H.-D., RHoDIN, A.G.J., SHAF-
FER, H.B., Spinks, P.Q., anp van Dok, P.P.]. 2007. An annotated
list of modern turtle terminal taxa with comments on areas of
taxonomic instability and recent change. In: Shaffer, H.B.,
FitzSimmons, N.N., Georges, A., and Rhodin, A.G.J. (Eds.). De-
fining Turtle Diversity: Proceedings of a Workshop on Genetics,
Ethics, and Taxonomy of Freshwater Turtles and Tortoises. Che-
lonian Research Monographs No. 4, pp. 173-199.

TTWG [TurtLE TaxoNoMY WORKING GRouUP| [vaN Duk, P.P., IVER-
soN, J.B., RuopiN, A.G.J., SHAFFER, H.B., AND Bour, R.]. 2014.
Turtles of the world, 7th edition: annotated checklist of taxono-
my, synonymy, distribution with maps, and conservation status.
In: Rhodin, A.G.J., Pritchard, P.C.H., van Dijk, P.P., Saumure,
R.A., Buhlmann, K.A., Iverson, J.B., and Mittermeier, R.A.
(Eds.). Conservation Biology of Freshwater Turtles and Tortois-
es: A Compilation Project of the IUCN/SSC Tortoise and Fresh-
water Turtle Specialist Group. Chelonian Research Monographs

100.11



100.12

5(7):000.329-479.

USFWS [U.S. Fisu aND WILDLIFE SERVICE]. 2015. Endangered and
threatened wildlife and plants; 90-day findings on 31 species.
Federal Register 80:37568-37579.

vaN Duk, PP. 2010. Pseudemys gorzugi. The IUCN Red
List of Threatened Species, www.iucnredlist.org, doi:
e.T18459A97425928.

Watts, J.G. 1996. Cooters, Sliders and Painted Turtles. Neptune
City, NJ: T.F.H. Publications, 64 pp.

Warb, J.P. 1980. Comparative cranial morphology of the freshwa-
ter turtle subfamily Emydinae: an analysis of the feeding mecha-
nisms and systematics. Ph.D. Dissertation, North Carolina State
University, Raleigh.

Warp, J.P. 1984. Relationships of chrysemyd turtles of North
America (Testudines: Emydidae). Special Publications of the
Museum of Texas Tech University, No. 21, 50 pp.

WaRD, J.P. anD JacksoNn, D.R. 2008. Pseudemys concinna (Le
Conte 1830) —river cooter. In: Rhodin, A.G.J., Pritchard, P.C H.,
van Dijk, P.P., Saumure, R.A., Buhlmann, K.A., and Iverson,
J.B. (Eds.). Conservation Biology of Freshwater Turtles and
Tortoises: A Compilation Project of the [UCN/SSC Tortoise and
Freshwater Turtle Specialist Group. Chelonian Research Mono-
graphs 5:006.1-7.

Conservation Biology of Freshwater Turtles and Tortoises ® Chelonian Research Monographs, No. 5

‘WiENs, J.J., Kuczynski, C.A., AND STEPHENS, P.R. 2010. Discordant
mitochondrial and nuclear gene phylogenies in emydid turtles:
implications for speciation and conservation. Biological Journal
of the Linnaean Society 99:445-461.

WIKEN, E., JIMENEZ, F., AND GrirrTH, G.E. 2011. North American
Terrestrial Ecoregions—Level III. Montreal, Canada: Commis-
sion for Environmental Cooperation, 149 pp.

Zymonas, N.D. 2009. Natural history notes: Pseudemys gor-
zugi (Rio Grande Cooter). Kyphosis. Herpetological Review
40(2):216-217.

Citation Format for this Account:

PiercE, LJ.S., StuarT, J.N., WARD, J.P., AND PAINTER, C.W. 2016.
Pseudemys gorzugi Ward 1984 — Rio Grande Cooter, Western
River Cooter, Tortuga de Oreja Amarilla, Jicotéa del Rio Bra-
vo. In: Rhodin, A.GJ., Iverson, J.B., van Dijk, P.P., Saumure,
R.A., Buhlmann, K.A., Pritchard, P.C .H., and Mittermeier, R.A.
(Eds.). Conservation Biology of Freshwater Turtles and Tortois-
es: A Compilation Project of the IUCN/SSC Tortoise and Fresh-
water Turtle Specialist Group. Chelonian Research Monographs
5(9):100.1-12. doi: 10.3854/crm.5.100.gorzugi.v1.2016; www.
iucn-tftsg.org/cbftt/.



