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Two New Species of Pseudoeurycea (Caudata: Plethodontidae) from the

Mountains of Northern Oaxaca, Mexico

GABRIELA PARRA-OLEA, MARIO GARCIA-PARiS, JAMES HANKEN, AND DAVID B. WAKE

We describe two new species of salamanders of the genus Pseudoeurycea from
mountains in the northern part of the state of Oaxaca, Mexico. Pseudoeurycea pa-
penfussi, a large, muscular member of the P. gadovii group, occurs near the peaks
(just below 3000 m) of the highest mountains of the Sierra de Juarez. It is related
to P. smithi, a more southerly species, and possibly to P. aquatica, another species
from Oaxaca. Pseudoeurycea obesa, a rotund member of the P. leprosa group, is known
only from the type locality in the Sierra Mazateca at the northernmost extremity of
Oaxaca. It is related to P. werleri and P. mystax, which are known from more southern
parts of Oaxaca. These descriptions bring to 27 the number of species of salaman-
ders known from Oaxaca. Most of these species are endemic to the state and are
known only from regions that are undergoing rapid habitat modification and de-
struction.

Describimos dos especies nuevas de salamandras del género Pseudoeurycea de las
montanas del norte del Estado de Oaxaca, Mexico. Pseudoeurycea papenfussi es una
especie de gran tamano, de aspecto musculoso, incluida en el grupo de P. gadovii,
que se encuentra cerca de las cumbres (justo por debajo de los 3000 m) de las
montanas mas altas de la Sierra de Juarez. Esta relacionada con P. smithi, que se
encuentra en regiones mas meridionales, y posiblemente con P. aquatica, también
de Oaxaca. Pseudoeurycea obesa, es una especie rechoncha del grupo de P. leprosa,
que tnicamente se conoce la localidad tipica en la Sierra Mazateca del extremo

noroccidental de Oaxaca.

HE mountains of northern Oaxaca, includ-
ing the Sierra de Juarez, Sierra Aloapane-
ca, and Sierra Mazateca, contain one of the larg-
est assemblages of plethodontid salamanders in
Mexico (Casas-Andreu et al., 1996). This fauna
includes six genera: Bolitoglossa, Chiropterotriton,
Cryptotriton, Lineatriton, Pseudoeurycea, and Tho-
rius. Species diversity is especially high for Pseu-
doeurycea, which is represented by members of
all four recognized species groups (e.g., Parra-
Olea, 2002; Canseco-Marquez and Parra-Olea,
2003; Parra-Olea et al., 2004). Indeed, one of
these, the P. juarezi species group, is endemic to
the region. The large number of groups and
endemic species in northern Oaxaca indicates
that this region has been an important center
for the diversification of plethodontid salaman-
ders. In this paper we enhance the known di-
versity of this region by the description of two
new species of Pseudoeurycea, one from the Si-
erra de Juarez, the other from the Sierra Ma-
zateca, and each representing a different spe-
cies group (Fig. 1). We also briefly discuss the
conservation status of salamanders along these
two cordilleras.
The P. gadovii species group is represented in
northern Oaxaca by P. cochranae and P. smithi,
and by the recently described P. aquatica (Wake

and Campbell, 2001). The first new taxon de-
scribed here is another morphologically distinct
species of this group. Although herpetologists
have been aware of its existence for many years
(see below), the species was never formally de-
scribed because some of its most conspicuous
morphological characters are also present, al-
beit to a lesser extent, in two nearly sympatric
species, P. smithi and P. unguidentis. Indeed, mor-
phological analysis alone could not exclude the
possibility that these extreme features simply
represented aberrant specimens of named taxa.
Our recent field surveys yielded fresh samples
from both the Sierra Aloapaneca and Sierra de
Juarez, including the type locality of P smithi,
which were included in a molecular phyloge-
netic analysis of the genus Pseudoeurycea based
on DNA sequences of several mitochondrial
genes (Parra-Olea, 2002). These data confirmed
the distinctiveness of the long-suspected new
taxon from the Sierra de Juarez and its differ-
entiation from all other named forms.

The P. leprosa group is morphologically di-
verse. It is represented in northern Oaxaca by
P. mystax and P. werleri (Wake et al., 1992), and
by the extremely derived form Lineatriton orchi-
leucus (Brodie et al., 2002), which is nested with-
in Pseudoeurycea (Parra-Olea and Wake, 2001;
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Fig. 1. Map depicting localities of two new species
of Pseudoeurycea from northern Oaxaca, Mexico, plus
localities of related species in Oaxaca and adjacent
Veracruz. Several species are known only from their
respective type localities (discussed in text). Cerro
San Felipe, the type locality of P. smithi, is located im-
mediately north of Oaxaca City. Light shading de-
notes low-elevation areas (< 1000 m).

Parra-Olea, 2002). During field surveys in the
Sierra Mazateca in 2002, we discovered yet an-
other morphologically distinct species, which
possesses marked diagnostic characters that are
unique among Pseudoeurycea. These include its
overall robust appearance, which superficially
resembles that of certain species of the North
American ambystomatid genus Ambystoma.

MATERIALS AND METHODS

Species descriptions follow the standard for-
mat for Pseudoeurycea and include the same ba-
sic characters and measurements (Lynch and
Wake, 1989). Larger measurements were taken
by using a dial caliper (to the nearest 0.1 mm);
smaller measurements (e.g., feet, toes, several
head dimensions) and all tooth counts (anky-
losed teeth only) were made with the aid of a
dissecting microscope. Standard length (SL)
equals the distance from the tip of the snout to
the posterior end of the vent. Numbers of max-
illary and vomerine teeth in each holotype are
provided separately for right and left sides;
these counts are summed for other individuals.
Gender was assessed externally by morphology
of the cloacal glands: papillate (males) vs. la-
mellate (females). Sexually mature males were
readily recognized externally by the presence of
a discrete mental gland. Adult females always
lack a mental gland. Institutional abbreviations
are as listed in Leviton et al. (1985).
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Pseudoeurycea papenfussi, new species
Muscular Salamander
Salamandra Escaladora
Figure 2A, B

Holotype.—IBH 14198, an adult female, Mexico,
Oaxaca, 52.3 km N of Guelatao along Mex. Hwy.
175, from the north slope of Cerro Pelon,
(17°34.75'N, 96°30.59'W), 2800 m elevation, G.
Parra-Olea, M. Garcia-Paris, and D. B. Wake, 9
October 1997.

Paratypes.—All from Oaxaca, Mexico: MVZ
112198, 52 km NE of Guelatao along Mex. Hwy.
175, T. J. Papenfuss, 5 August 1974; MVZ
132865-67, 132871 and 132873, 48 km NE of
Guelatao along Mex. Hwy. 175, 9100 ft elevation
(= 2774 m), T. J. Papenfuss, 12 August 1975;
MVZ 143809 and 143812-13, 52-54 km N (by
road) of Guelatao along Mex. Hwy. 175, N slope
of Cerro Pelon, 2675 m elevation, J. F. Lynch,
November 1974; MVZ 146787, Mex. Hwy. 175,
100 yd S of summit of Cerro Pelén, J. E. Cadle,
July 1977; MVZ 146793-94, San Pedro Yolox
Rd., 1.2 mi S and 0.5-1.5 mi W of summit of
Cerro Pelon, J. E. Cadle, 15 July 1977; MVZ
147297, Cerro Pelon, 52 km NE of Guelatao
along Mex. Hwy. 175, T. J. Papenfuss, 22 August
1974; MVZ 167181, at and above Mex. Hwy 175,
51 km (by rd) N of Guelatao, 9250 ft elevation
(= 2819 m), J. F. Lynch, T. J. Papenfuss, and D.
B. Wake, 1 December 1974; UIMNH 64073, 7.9—
17.5 mi S of Vista Hermosa, M. J. Landy and E.
Liner, 16 July 1975; UTA A-3580, 69 mi N of
Oaxaca (17.58°N, 96.50°W), J. A. Campbell, 18
August 1971; KU 136516, 28.6 km S of Vista
Hermosa, 2350 m elevation, J. A. Caldwell, 11
June 1970; IBH 14199 and 14201, 0.5 km N of
El Mirador, Cerro Pelon, 2900 m elevation; IBH
14200, 1.6 km S of El Mirador, Cerro Pelon
(17°34.75'N, 96°30.59'W), 2870 m elevation, G.
Parra-Olea, M. Garcia-Paris, R. Bello, and T. J.
Papenfuss, 7 August 1999. IBH 14199-200 pro-
vided tissue for mtDNA analyses.

Diagnosis.—This is a plethodontid salamander
of the genus Pseudoeurycea that is closely related
to P. smithi. It is a relatively large, robust species
with long limbs, large hands and feet, and long
digits. Mean SL is 77 mm in eleven males (range
70-84.8) and 80.4 in ten females (72-89.4). The
species differs from all other bolitoglossine sal-
amanders in its heavily muscularized form,
which features greatly enlarged jaw muscles and
well-developed, sharply defined superficial mus-
culature. It differs further from two apparently
close relatives. It has relatively longer limbs and
more teeth than P. smithi: combined fore- and
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Fig. 2. (A) Holotype of Pseudoeurycea papenfussi in life: IBH 14198, an adult female from the north slope
of Cerro Pelon, Sierra de Juarez, Oaxaca, Mexico. (B) Chin and throat of a live male Pseudoeurycea papenfussi
(IBH 14199), showing the prominent mental gland. (C) Forest near the peak of Cerro Pel6n, showing typical
habitat of Pseudoeurycea papenfussi. (D) Road bank along Mexican Hwy. 175 at Cerro Pel6n. Virtually all spec-
imens of Pseudoeurycea papenfussi known from this region have been collected at night from rock surfaces such
as this one. (E) Holotype of Pseudoeurycea obesa in life; IBH 14195, an adult male from Plan de Guadalupe,
Sierra Mazateca, Oaxaca, Mexico.
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hind limb length averages 49% SL in males and
48% SL in females, versus 41% and 43%, re-
spectively, in P. smithi; mean numbers of maxil-
lary teeth 47 in males (range 40-53) and 43 in
females (35-55), versus 38 and 33 teeth, respec-
tively, in P. smithi; vomerine teeth average 23 in
both sexes (range 19-31 males, 18-27 females),
versus 19 and 17 in male and female P smithi,
respectively. In comparison to P. aquatica, the
new species has shorter limbs and digits, a less
depressed head with an open (vs. closed) nos-
tril, and more maxillary teeth. Finally, Pseu-
doeurycea papenfussi is distinct from these and
other species in the P. gadovii species group (Pa-
rra-Olea, 2002) in several molecular features, in-
cluding proteins (allozymes) and mtDNA se-
quences.

Description.—This is a robust, strongly built, and
extremely muscular species that reaches mod-
erately large size (Fig. 2A); maximum recorded
SL is 84.8 mm in males and 89.4 mm in females.
The prominent head is large, with a well-devel-
oped snout and bulging jaw muscles. In the
most extreme individuals all superficial muscles
appear to bulge out from the body. Along the
trunk, segmental muscles are prominent be-
tween the intermyotomal septa, which form the
costal grooves. On the head, massive muscles
stand out between the grooves that mark in-
termyotomal septa and regions of muscle inser-
tion. The jaw line is sinuous, ascending poste-
riorly, thus resembling a smile. Eyes are well de-
veloped and protrude beyond the outline of the
head in dorsal view, but they are barely, if at all,
visible when viewed ventrally. Nostrils are small
but open. The head is broad and moderately
long: head width averages 16.0% of SL in males
(range 14.8-17.5) and 15.1% SL in females
(13.5-18.1); mean head length equals 23.7%
and 22.6% of SL in males and females, respec-
tively. Maxillary teeth are relatively large but vo-
merine teeth are small; tooth numbers are mod-
erate. Mental glands, present only in males, are
prominent and nearly round (Fig. 2B); the
smallest specimen with a mental gland is 57 mm
SL. Parotoid glands are not evident.

The tail is stout with a well-marked constric-
tion at the base and is relatively blunt-tipped in
many individuals. It is longer in males than in
females; mean tail length equals 100.5% versus
92.1% of SL, respectively. Limbs are long and
robust; combined fore- and hind limb length
averages 49% of SL in both males (range 44—
54) and females (44-53). Adpressed limbs ap-
proach closely, meet, or even overlap in males
(mean limb interval [M] equals 0.4), but they
are somewhat shorter in females (M = 0.65).
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Hands and feet are relatively broad; digits are
long and relatively slender. The longest digit
(third) is 0.07-0.08 times SL; the fifth toe is
much shorter, but still prominent. Subterminal
pads are small but well developed. Webbing
ranges from slight to absent and is limited to
the metatarsal region.

Coloration in life—The general coloration is
chestnut-brown (Fig. 2A). It is lighter towards
the head, which has pale areas that include the
snout, eyelids, jaw margins, and the parotoid-
temporal region. Coloration is darker towards
the tail, where the reddish hue is brighter. Cos-
tal grooves are a dark brown-gray color, which
extends onto the venter. Otherwise, the venter
is pale tan with a soft chestnut hue. Some spec-
imens show a marbled dorsal pattern that is sim-
ilar to the coloration of P. aquatica.

Coloration in alcohol—The holotype is a rich
golden brown. The dorsum of the trunk has the
darkest pigmentation, especially in the costal
grooves and in grooves between other bulging
muscles. Dark pigment in the costal grooves
continues to the ventral midline and stands out
prominently. The venter is much paler than the
dorsum and is marked with abundant small
brown spots or smaller flecks. The head is rel-
atively unpigmented, and the snout, upper and
lower jaw margins, facial area, eyelids, and tem-
poral areas are all pale cream in coloration.
Limbs also are relatively light, especially the
hands and feet, but muscle edges are defined
by darker pigmentation.

Coloration of the holotype is typical for the
species, including even small juveniles. Some
conspecific individuals, however, differ so dra-
matically in coloration that we suspected they
might be P. smithi or an unknown species before
their identity was confirmed with mtDNA se-
quence data. A large male paratype (IBH
14199) is less muscular in appearance and has
a darker, blackish brown ground color that is
mottled with lighter and darker markings in no
particular pattern. The mental gland and area
immediately behind the eyes are unpigmented,
and the gular region is pale. Behind the gular
fold, however, the animal is dark gray, becoming
lighter on the tail, which is covered with light
colored spots. A large female paratype (IBH
14200) also is very dark, but it is mottled with
lighter brown dorsally. Its head is fully pigment-
ed. Ventrally, it resembles the male paratype de-
scribed above, except that it has more pigment
in the gular region.
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Measurements of the holotype (in mm).—Head
width 12.3; head depth 7.5; eyelid length 5.0;
eyelid width 3.0; anterior rim of orbit to snout
3.4; inter-orbital distance 3.0; distance between
corners of eyes 6.2; snout to forelimb 24.9; nos-
tril diameter 0.4; distance between external na-
res 3.6; projection of snout beyond mandible
1.7; snout to gular fold 19.3; width across shoul-
ders 10.2; snout to anterior angle of vent 75.8;
snout to posterior angle of vent (standard
length, SL) 85.3; axilla to groin 44.1; tail length
77.2; tail depth at base 6.4; tail width at base
6.1; forelimb length 19.4; hand width 7.2; hind
limb length 20.9; foot width 9.4; length of lon-
gest (third) toe 5.0; length of fifth toe 2.7. Num-
bers of teeth: premaxillary 6, maxillary 23-24,
vomerine 11-12.

Distribution.—Pseudoeurycea papenfussi is known
from among the highest elevations of the Sierra
de Juarez, from the vicinity of Cerro Pelén and
Cerro Humo to Cerro Pena Verde and the Pa-
palo region in the State of Oaxaca, Mexico (Fig.
1). All recorded specimens have been found
within a narrow elevational range between 2800
and 2900 m (possibly as low as 2650 m; see Re-
marks, below). The maximum geographic distance
between confirmed populations is 45-50 km.

Natural history.—This species occurs within pine
forest and on the barren rocky slopes at or
above the upper limit of cloud forest (Fig. 2C).
Individuals move slowly, often actively climbing
on vertical rock surfaces on humid, misty, or
rainy nights, regardless of cold or wind (Fig.
2D). Sympatric species of salamanders in differ-
ent parts of the geographic range include Pseu-
doeurycea juarezi, P. aurantia, Thorius boreas, T. au-
reus, T. macdougalli, and T. papaloae. Pseudoeury-
cea saltator and another taxon currently referred
to P. unguidentis are found in close proximity.

Phylogenetic relationships.—Phylogenetic relation-
ships between Pseudoeurycea papenfussi and con-
generic species have been inferred using DNA
sequence data from three mitochondrial genes,
16S ribosomal mtDNA, cytochrome b (CYIB),
and NADH dehydrogenase subunit 4 (ND4; Pa-
rra-Olea and Wake, 2001; Parra-Olea, 2002; P,
papenfussi identified as “P. sp. nov. 3 or “P. sp.
3”). In addition to previously published data,
we sequenced more individuals for 16S (three
samples, AY762350-52) and CYTB (two samples,
AY762355-56) to assess variation within the new
species. Sequences for CYIB are invariant,
whereas sequences for 16S show one change in
one base pair in one individual. Pseudoeurycea
papenfussi consistently is the sister taxon of P.
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smithi; sequence divergence between these spe-
cies equals 3.3% for 16S, 6.9% for CYIB, and
5.0% for ND4 (values are corrected using Ki-
mura 2-parameter model; k2-p). This species
pair clusters subsequently with remaining mem-
bers of the P. gadovii group. The above sample
of P smithi is from Llano de las Flores, Oaxaca,
which is about 25 km by road north of the type
locality of P. papenfussi, also in the Sierra de Jua-
rez (Fig. 1). Sequence divergence (k2-p) be-
tween this sample and a second population of
P smithi from Cerro San Felipe, north of Oa-
xaca City in the Sierra Aloapaneca, approxi-
mately 50 km to the southwest (Fig. 1), is 0.2%
for 16S and 5.5% for CYIB (Parra-Olea and
Wake, 2001; Parra-Olea, 2002).

Remarks.—The robust body shape, large size and
disproportionately large jaw muscles of P. papen-
fussi are similar to but even more pronounced
than those of P. smithi and P. aquatica. However,
all three species are morphologically variable,
with some specimens more exaggerated than
others. The three taxa also share a similar, var-
iable coloration: reddish gray-brown more or
less mottled, with darker costal grooves. The
geographic ranges of these three species are
complementary; they have not been found in
sympatry (Fig. 1). Pseudoeurycea smithi occurs
along the Sierra Aloapaneca, which includes its
type locality near Cerro San Felipe, and in
southern portions of the Sierra de Juarez, in the
vicinity of Llano de las Flores. The range of P.
papenfussi apparently extends over most of the
Sierra de Juarez, although most known speci-
mens—including the entire type series—are from
the vicinity of Cerro Humo and Cerro Pelon.
Additional salamanders from the Papalo and
Pena Verde areas to the north and west (Han-
ken and Wake, 2001; Canseco-Marquez and
Parra-Olea, 2003) morphologically resemble P
papenfussi and are herein assigned to that spe-
cies, although this identification remains to be
confirmed by genetic analysis. Pseudoeurycea
aquatica is known only from the type locality,
south of Totontepec (Wake and Campbell,
2001; Fig. 1). Salamanders that resemble P. pa-
penfussi and P. smithi occur near this locality, as
well as in the mountains south of Oaxaca City
(Bogert, 1967). Preliminary mtDNA sequence
data from the former populations suggest that
these specimens may represent yet another un-
described species (Parra-Olea, unpubl. data),
but too few specimens are available to prepare
a proper diagnosis at this time. The recently de-
scribed P aurantia, from the Pena Verde area,
is a close relative of P. juarezi, which is sympatric
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with P. papenfussi on Cerro Pelon (Canseco-Mar-
quez and Parra-Olea, 2003).

Initial results of an electrophoretic analysis of
proteins provide information regarding the de-
gree of genetic differentiation among these spe-
cies (S. Yang and D. Wake, unpubl. data). This
study, which examined 18 allozyme loci (Lynch
et al., 1977; Lynch and Wake, 1989), compared
topotypic samples of P. papenfussi (n = 9), P.
unguidentis (n = 21), and P. smithi (n = 26), as
well as two unidentified samples from near Ma-
chin, a site 6 km southwest of Cerro Pelon/Cer-
ro Humo, ca. 2650 m elevation, in the Sierra de
Juarez (n = 2 and n = 6). Samples of P. papen-
Jussi and P. smithi differ substantially: there are
fixed differences at six loci and major differ-
ences at two others; Rogers’ coefficient of ge-
netic distance (Dg) equals 0.46. There are seven
fixed and two major differences between P. pa-
penfussi and P. unguidentis (Dy = 0.42). The two
unidentified samples from near Machin appear
to be conspecific; there are no fixed differences
between them. These samples, though some-
what similar morphologically to P. unguidentis,
are unlikely to be that species (6-8 fixed differ-
ences, Dy = 0.45-0.47). Instead, they differ
from P. papenfussi by one fixed and three-to-four
major differences (D = 0.25-0.3) and from P,
smithi by two fixed and five major differences
(Dg = 0.30-0.32), and thus appear to be some-
what intermediate between these two named
species. We tentatively assign these samples to P,
papenfussi, pending additional study to deter-
mine if they represent yet another species. A
sample referred to P. unguidentis and sequenced
by Parra-Olea (2002) also is from near Machin.
However, it proved impossible to obtain mtDNA
sequences from the long-frozen and ground tis-
sue samples of the problematic form that were
used in the above allozyme analysis, and no pro-
tein data are available for Parra-Olea’s speci-
men. Nevertheless, we believe that two species
of this complex are present in the Machin area.

Specimens of P. papenfussi have been included
in P. smithi by some previous authors (e.g., Bo-
gert, 1967; Hanken and Wake, 2001). Other ac-
counts have regarded them as a likely undescri-
bed species that resembles P. smithi and P. aqua-
tica (Hanken and Wake, 1994; Wake and Camp-
bell, 2001). Pseudoeurycea papenfussi corresponds
to Pseudoeurycea n. sp. 2 (Wake, 1987; Wake et
al.,, 1992) and Pseudoeurycea n. sp. 3 (Parra-Olea
and Wake, 2001; Parra-Olea, 2002; Canseco and
Parra-Olea, 2003) of earlier authors.

Etymology.—This species honors Theodore J. Pa-
penfuss, our friend and colleague, who first
drew this species to our attention. Ted’s collect-
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ing skills and expertise, as well as his generosity
and unselfish assistance, have enriched our
knowledge of the world’s herpetofauna and en-
abled many research projects.

Pseudoeurycea obesa, new species
Ridge Tail Salamander
Salamandra de Cola Estriada
Figure 2E

Holotype.—IBH 14195, an adult male collected
at Plan de Guadalupe, Oaxaca, Mexico
(18°08.386'N, 96°57.397'"W), 2150 m elevation,
J. Hanken, G. Parra-Olea, M. Garcia-Paris, and
D. B. Wake, 26 March 2003.

Paratypes.—All from Oaxaca, Mexico: MVZ
241574, same data as the holotype; IBH 14196—
97 and MCZ A-136430 (three specimens, all ju-
veniles), Plan de Guadalupe (18°08.714'N,
96°57.354'W), 2155 m elevation, J. Hanken, M.
Garcia-Paris, G. Parra-Olea, and D. B. Wake, 13
January 2002. IBH 14196-97 provided tissue for
mtDNA analyses.

Diagnosis.—This is a species of plethodontid sal-
amander of the genus Pseudoeurycea that is most
similar in its robust morphology and shape of
the hands and feet to its close relatives, P. werleri
and P. mystax. It is distinguished from these two
species by its more robust body and by a pair of
distinctive yellow-brown glandular ridges on the
dorsolateral parts of the pelvic region and tail
base. These traits, along with the short, stout,
strongly tapered tail, distinguish this species
from all other Pseudoeurycea. The color pattern
further distinguishes this species from most oth-
er members of the genus, especially the con-
spicuously pale yellow color of the distal third
of the tail and the dark gray dorsum, with mot-
tled paler flanks and reddish marks at the base
of the limbs.

Description.—The following account is based
mostly on the holotype, which is the only known
adult. This is a very robust species of medium
size (58.2 mm SL). The head is relatively broad
and moderately long (head width and length
equal 17% and 24% of SL, respectively) and the
neck region is poorly defined. The dorsal sur-
face of the head is pitted; the snout is long and
pointed. Eyes are of moderate size and placed
dorsally. Parotoid glands are not evident. The
tail is short (tail length equals 70% of SL) and
stout with a well-marked constriction at the
base. It is sharply tapered, with a convergent se-
ries of dorsal glandular ridges. Limbs are short
and robust; combined fore- and hind limb
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length equals 24.5 mm, which is 42% of SL.
Hands and feet are relatively broad with very
pointy digits. Maxillary and vomerine teeth are
moderate in number (47 and 22 teeth, respec-
tively); vomerine teeth are small. Mental gland
is present.

Coloration in life—The head is grayish brown
(Fig. 2E). The dorsum is slate gray marbled with
diffuse chocolate brown to rusty areas. Rusty
markings along the mid-dorsal line are broader
in the nape and pelvic region. Small black spots
are unevenly distributed along the dorsum of
the body and tail. These spots are variable in
size but become larger and more elliptic on the
tail. Light gray to silver dots present on the head
and trunk are more widely scattered on the dor-
sum and more densely represented on the sides.
Limbs are dark gray dorsally, with many small
bluish-silver dots. Rusty-orange spots are present
on the posterior side of each limb insertion.
The tail is dark brown anteriorly, progressively
becoming yellow by the terminal third. Glan-
dular ridges are yellow-brown. The iris is red-
dish brown with dark brown reticulation.

Coloration in alcohol.—Coloration of preserved
specimens is similar to that in life, albeit darker
and with the mid-dorsal rusty marks faded.

Measurements of the holotype (in mm).—Head
width 10.2; head depth 5.5; eyelid length 3.1;
eyelid width 1.9; anterior rim of orbit to snout
4.0; inter-orbital distance 3.9; distance between
corners of eyes 8.0; snout to forelimb 16.1; nos-
tril diameter 0.3; distance between external na-
res 2.9; projection of snout beyond mandible
0.9; snout to gular fold 14.1; width across shoul-
ders 9.0; snout to anterior angle of vent 53.6;
snout to posterior angle of vent (standard
length, SL) 58.2; axilla to groin 29.0; tail length
40.8; tail depth at base 5.6; tail width at base
5.1; forelimb length 11.8; hand width 3.0; hind
limb length 12.7; foot width 4.3; length of lon-
gest (third) toe 1.5; length of fifth toe 0.7. Num-
bers of teeth: premaxillary 6, maxillary 23-24,
vomerine 11-12.

Variation.—Body proportions differ consider-
ably between adults and juveniles; the latter
have proportionately larger heads, shorter and
even more sharply tapered tails, and less prom-
inent glandular caudal ridges. Dark dorsal dots
are less pronounced in juveniles, which other-
wise resemble adults in coloration.

Distribution.—Pseudoeurycea obesa is known only
from the mountain pass of Plan de Guadalupe
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and its immediate surroundings, along the road
from Teotitlan del Valle to Huautla, Oaxaca,
Mexico (Fig. 1). All specimens have been found
at 2150-55 m elevation.

Natural history.—The type locality lies within al-
most totally deforested hills, near remnants of
cloud forest consisting mostly of oaks (Quercus).
All specimens were found in January and March
under small rocks and schist slabs among road-
side talus. Salamanders were slow moving and
barely moved when disturbed.

Phylogenetic relationships.—Pseudoeurycea obesa is a
member of the P leprosa group (Parra-Olea,
2002). DNA sequences for three mitochondrial
genes (1833 bp) were compared to published
sequences of all species groups of Pseudoeurycea
(Parra-Olea, 2002): 16S ribosomal mtDNA (two
samples, AY762353-54); cytochrome b (CYTB;
two samples, AY762357-58); and NADH dehy-
drogenase subunit 4 (ND4; AY762359). The
smallest sequence divergence between P. obesa
and any other species is to P. mystax-4.6% for
16S, 11.0% for CYTB, and 10.9% for ND4 (val-
ues are corrected using Kimura 2-parameter
model; k2-p). A preliminary parsimony phylo-
genetic analysis (not shown) suggests that P. obe-
sa is sister taxon to a clade formed by P. mystax
and P. werleri. More extensive phylogenetic anal-
yses among members of the P. leprosa group, in-
cluding the newly discovered populations, are
in progress.

Remarks.—Pseudoeurycea obesa is the first member
of the P. leprosa group to be recorded from the
Sierra Mazateca, which comprises an area of
overlapping patterns of salamander distribu-
tion. For example, the two apparently closest
relatives of P. obesa occur in distinct mountain
ranges to the south and east (Fig. 1). One of
these species, P. mystax, is known only from the
vicinity of Totontepec in the Sierra Mixe. The
second species, P. werleri, has a disjunct distri-
bution, with salamanders recorded from Valle
Nacional in the Sierra de Juarez and from the
isolated Sierra de Los Tuxtlas in southeastern
Veracruz. On the other hand, two species of
Thorius (including one undescribed) recently
discovered in the Sierra Mazateca appear to
show closest affinities to 7. schmidti and allied
species in Puebla and Veracruz to the north (Pa-
rra-Olea et al., 2004; unpubl. data). Sierra Ma-
zateca is yet to be comprehensively inventoried
for plethodontid salamanders. Limited field-
work has already yielded two new species of
Pseudoeurycea from this range—P. obesa (leprosa
group; this report) and P ruficauda (juarez
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group; Parra-Olea et al., 2004)—and one likely
new species of Thorius (see above). We antici-
pate the discovery of additional species of these
or other genera as the result of future collecting
efforts.

Etymology.—The specific epithet obesa is derived
from Latin. It refers to the general shape of
adult and juvenile specimens, which are more
robust and apparently heavier than any other
species of Pseudoeurycea in northern Oaxaca.

DIscuUsSION

The cordilleras of northern Oaxaca display
an impressive diversity of lungless salamanders
(Plethodontidae; Casas-Andreu et al., 1996).
The two new taxa described here bring to 27
the total number of species known from the re-
gion, where most are endemic (e.g., Wake and
Campbell, 2001; Canseco-Marquez and Parra-
Olea, 2003; Parra-Olea et al., 2005). Some newly
described species, such as P papenfussi, have
been known to field herpetologists for several
years. Others, such as P. obesa, P. aurantia (Can-
seco-Marquez and Parra-Olea, 2003), and P, ru-
ficauda (Parra-Olea et al., 2004), were discov-
ered only during recent surveys. Moreover, we
know of at least two more species each of Tho-
rius and Chiropterotriton that await formal de-
scription (Darda, 1994; Parra-Olea, 2003; un-
publ. data).

Use of molecular techniques for taxonomy fa-
cilitates the recognition and diagnosis of taxa
poorly differentiated at the morphological level,
which frequently results in an increase in the
total number of species recognized. However,
this is not the case with Pseudoeurycea in the
mountains of northern Oaxaca, where most
newly described taxa are easily diagnosed on
morphological grounds and are very distinct
from all other known species. This is especially
surprising because the region was explored by
herpetologists interested in salamanders as early
as 1938, when Taylor described P. unguidentis, P.
cochranae, and P. smithi, for which he chose Cer-
ro San Felipe as the type locality. Fieldwork in
this area, including the nearby Sierra de Juarez,
was intensive from the late 1970s to the 1980s
when large collections were made and many
species were described (e.g., Caldwell, 1974;
Campbell, 1982; Papenfuss and Wake, 1987).
Discovery of our new species indicates that the
area is still far from fully explored and that
more new species likely exist, although in large
portions of the region, forests are being devas-
tated by uncontrolled logging.

Recent fieldwork on Cerro San Felipe and on
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some of the main peaks of the Sierra de Juarez
(Cerro Humo, Cerro Pelon) reveals a dramatic
and sustained decline in salamander popula-
tions. The decline is especially noteworthy in
the Cerro San Felipe area, where plethodontid
salamanders were once extremely abundant
(Parra-Olea et al., 1999; unpubl. data). We have
visited this area once or twice each year since
1999 and have found population levels to be at
most a tiny fraction of what researchers docu-
mented two decades earlier. Thorough evalua-
tion and formal recognition of the morpholog-
ical and genetic diversity of salamanders in the
cordilleras of northern Oaxaca is now, more
than ever, a must.
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