Two NEW SPECIES OF PSEUDOEURYCEA

(AMPHIBIA: CAUDATA) FROM OAXACA, MEXICO

JamEs F. LyNncH' AND DAviD B. WakE?

ABSTRACT. Pseudoeurycea saltator and P. parva are described from the mountains of Oaxaca, in
southern Mexico. These new species are small, arboreal forms that inhabit bromeliads in two widely
separated areas of cloud forest on opposite sites of the Isthmus of Tehuantepec. Morphological and
protein comparisons suggest that although the two new forms are similar in external morphology, they
are distinct species and are only distantly related to other Pseudoeurycea. Discovery of these new taxa
complicates interpretaion of cladistic relationships among Middle American plethodontid salamanders
of the genera Pseudoeurycea, Ixalotriton, and Nyctanolis.

RESUMEN. Se provee la descripcion de Pseudoeurycea saltator y P. parva, de las montahas de Oaxaca,
en el sur de México. Estas neuvas especies son pequefias formas arbdreas que viven en bromelias en dos
areas ampliamente separadas de bosque nublado en lados opuestos del Istmo de Tehuantepec. Compa-
raciones morfoldgicas y de proteinas sugieren que, aunque similares en morfologia externa, estas dos
formas son especies diferentes, lejanamente relacionadas con otras Psexdoeurycea. El descubrimiento de
estos nuevos taxa complica la interpretacion de las relaciones cladisticas de las salamandras plethodontidas
de los géneros Pseudoeurycea, Ixalotriton, y Nyctanolis.

INTRODUCTION

With 24 described species, Pseudoeurycea ranks
second only to Bolitoglossa (68 species) in species
diversity among the 12 neotropical genera of the
salamander family Plethodontidae (Wake and
Lynch, 1976; Wake and Elias, 1983). Whereas Bo-
litoglossa occurs from sea level to nearly 3,000 m
elevation in humid habitats throughout the New
World tropics, Pseudoeurycea is restricted to Mex-
ico and Guatemala, and with few exceptions its
species occur only above 1,200 m (Fig. 1). Pseu-
doeurycea can be abundant locally, but most species
have limited geographic ranges. Consequently, dis-
covery of new taxa can be expected as more moun-
tain ranges become accessible (e.g., Regal, 1966;
Bogert, 1967; Lynch et al., 1983; Wake et al., 1989).

Here we describe two distinctive new pletho-
dontid species that we tentatively assign to the ge-
nus Pseudoeurycea. Whereas these new forms com-
plicate the systematics of an already problematic
genus (Wake and Lynch, 1976; Maxson and Wake,
1981; Elias and Wake, 1983; Wake and Elias, 1983;
Wake and Johnson, 1989), they also shed new light
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on the evolutionary, ecological, and biogeographic
relationships among the species groups of Pseu-
doeurycea, and between that genus and its closest
relatives, Dendrotriton, Ixalotriton, and Nyctan-
olis. We first describe the new species, and then
discuss their relationships.

SPECIES ACCOUNTS

Pseudoeurycea saltator new species
Figure 2

HOLOTYPE. MVZ 131102, an adult male col-
lected under the bark of a fallen log in cloud forest
just west of highway 175, 16 km (by road) S Vista
Hermosa, Oaxaca, Mexico (1,970 m), November
21, 1974 by D.B. Wake, J.F. Lynch, and T.J. Pa-
penfuss.

PARATYPES. MVZ 112227-37, 114398,
132876-80, 147259-63 (147260 is cleared and
stained), 162283 (23 specimens) all within 1 km of
the holotype (1,950-2,050 m) on W side of highway
175; University of Kansas (KU) 136478-99, 136512
(23 specimens) along highway 175,4-15 km S Vista
Hermosa, Oaxaca, Mexico (1,580-1,970 m); Uni-
versity of Texas at Arlington (UTA) A-2869-70 (2
specimens) 27 mi [= 43 km] S Valle Nacional; UTA
A-3593 25 km S Valle Nacional; Natural History
Museum of Los Angeles County (LACM) 137514,
same data as holotype.
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Figure 1. Southern Mexico and Guatemala with the distribution indicated of the two species of Pseudoeurycea
described in this paper. All known localities for the genera Nyctanolis, Ixalotriton, and Dendrotriton, which are
potential relatives of these two new species, are also indicated.

DIAGNOSIS. Pseudoeurycea saltator is one of
the smallest species in the genus. Standard length
(SL), the distance from the snout to the posterior
angle of the vent, is generally less than 45 mm
{maximum = 45 mm for males, 48 mm for females;
n = 42). In its gracile external proportions and
dorsally striped color pattern, P. saltator somewhat
resembles P. longicauda and P. juarezi. The former
species, which is restricted to western portions of
the Transverse Volcanic Range of central Mexico
(Lynch et al., 1983), is much larger than P. saltator
(males to 62 mm, females to 65 mm) and has rel-
atively shorter limbs {(combined length of the fore
limb and hind limb divided by the SL averages 0.48
in P. longicauda vs. 0.56 in P. saltator). Both P.
saltator and P. longicauda have long tails for the

Photograph of a living Pseudoeurycea saltator

Figure 2.
new species (MVZ 132880), collected at the type-locality.
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genus (in both species, mean ratio of tail length
divided by SL is greater than 1.0 in adults of average
SL). Compared with P. juarezi, which occurs at
higher elevations (2,200-2,900 m) just south of the
range of P. saltator, the new species is smaller (me-
dian SL of the largest third of our sample = 44 mm
vs. 49 mm for P. juarezi) and has a relatively longer
tail (relative tail length = 1.05 vs. 0.96 for P. jua-
rezi), more vomerine teeth (projected mean at a
common SL of 45 mm = 28 vs. 23 for P. juarezi),
and more maxillary + premaxillary teeth (projected
mean at SL of 45 mm = 86 vs. 78 for P. juarezi).
The new species also differs from P. juarezi in color
pattern. Pseudoeurycea saltator has a uniformly
dark gray dorsal ground color that is invariably
overlain by a paler mid-dorsal stripe. A diagnostic
feature of the color pattern of all adults and sub-
adults is the presence of conspicuous white or cream-
colored pigmentation at the tip of the tail. In con-
trast, the highly variable color pattern of P. juarezi
includes a light dorsal ground color that is marked
by conspicuous dark spots and a very irregular dor-
sal stripe (Regal, 1966); in addition, P. juarezi lacks
a white tail tip. These two parapatric species differ
greatly in electrophoretically determined traits of
various proteins (see below). In external appear-
ance, P. saltator is most similar to another newly
discovered Pseudoeurycea that is described below.
Diagnostic features separating these two taxa are
listed in the description of the second species.
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MEASUREMENTS OF THE HOLOTYPE
(mm). Maximum head width, 6.0; head length (snout
to gular fold), 9.2; head depth at posterior angle of
jaw, 3.2; eyelid length, 2.5; eyelid width, 1.7; an-
terior rim of orbit to snout, 2.5; interorbital dis-
tance, 2.0; distance between vomerine teeth and
parasphenoid tooth patch, 0.0; distance separating
internal nares, 1.6; distance separating external nares,
2.1; snout projection beyond mandible, 0.8; snout
to fore limb, 11.0; snout to anterior angle of vent,
34.1; snout to posterior angle of vent (SL), 36.8;
axilla to groin, 19.1; tail length, 36.4; tail width at
base, 36.4; tail depth at base, 3.0; fore limb length,
10.2; hind limb length, 11.2; width of right hand,
2.8; width of right foot, 3.7; number of premaxil-
lary teeth, 5; number of maxillary teeth, 60; number
of vomerine teeth, 28.

COLORATION OF THE HOLOTYPE IN AL-
COHOL. The ground color is gray-black dorsally,
grading to pale gray ventrally. The underside of the
tail is darker than either the belly or the chin. A
narrow but conspicuous mid-dorsal stripe extends
from the scapular region to the tip of the tail, which
is depigmented and appears white. The dorsal stripe
varies in color from tan in the trunk region to gray-
white on the tail. In the head region the dorsal
stripe is broken into obscure flecks. Small white
iridophores are scattered across the entire ventral
surface but are larger and more concentrated on
the chin, tail, and sides than on the belly. Coloration
in life was similar, but the light iridophores were
more distinct.

VARIATION. As in other species of Pseudoeu-
rycea, the sexes of P. saltator overlap broadly in
SL, body proportions, and coloration. However,
females reach a somewhat larger overall size than
do males (P < 0.05; Mann-Whitney U-test), and
the four largest individuals in our sample of 43 are
females. The basic color pattern, which varies little
among individuals, features a light-colored mid-
dorsal stripe on a gray-black background. The dor-
sal stripe typically originates in the occipital or scap-
ular region and extends posteriorly to encompass
most or all of the length of the tail. The stripe
varies in color from pale cream through various
shades of tan, brown, or gray and is lighter pos-
teriorly on some individuals. The margins of the
dorsal stripe vary from nearly straight to ragged or
scalloped. In some individuals scattered dark con-
centrations of melanin are present along the mar-
gins of the stripe. A consistent feature of the color
pattern is the white tail tip, which is evident in all
but the smallest of the available specimens. The
ventral surface is paler than the dorsum and is in-
variably marked by small, scattered white irido-
phores. These iridophores are larger and more
abundant in the lateral region and on the chin and
tail than on the belly.

As is typical in plethodontids, there is marked
ontogenetic variation in most proportional and me-
ristic characters. Compared to juveniles (projected
to a standard SL = 30 mm), adults (projected to a
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standard SL = 45 mm) have more maxillary-pre-
maxillary teeth (mean = 86 vs. 66), more vomerine
teeth (mean = 28 vs. 22), relatively longer limbs
(hind limb plus fore limb, divided by SL = 0.57 vs.
0.52), and relatively longer tails (tail length divided
by SL = 1.05 vs. 0.81).

OSTEOLOGY. Information was obtained from
one cleared and doubly stained male (MVZ 147260,
36.4 mm SL). The skull is compact and well ossified.
The single premaxillary has a relatively broad but
slender pars dentalis that bears four long, spine-
like teeth; each tooth has a specialized tip consisting
of a long, recurved labial cusp that extends well
beyond the distinct but tiny lingual cusp and forms
a minute hook-like structure. The configuration of
the tooth is similar to the condition illustrated by
Taylor (1941:59) for P. unguidentis and P. smithi,
also Oaxacan species.

Frontal processes of the premaxilla arise inde-
pendently and remain separated; these stout pro-
cesses expand distally as they diverge. The processes
overlap the frontal in a strong articulation, and they
surround a moderately large fontanelle. The max-
illaries are long and slender and bear 38 and 40
small bicuspid teeth. Septomaxillaries are absent.
The nasals are relatively small, rectangular in shape,
and are at most weakly articulated with the frontals
and prefrontals. The well-developed prefrontal
bones have areas about two-fifths those of the na-
sals. The nasolacrimal duct is surrounded by a dis-
tinct evacuation in the anteromedial margin of the
prefrontal and a corresponding depression in the
posterolateral margin of the nasal. The frontals and
parietals are firmly ankylosed on the midline; there
is no frontal-parietal fontanelle. A parietal “spur”
is only moderately developed, and there is no ven-
trally directed tab. There are no crests on the otic
capsules, and only one small laterally placed spine
is present on one side. Vomers are weakly anky-
losed for a short distance posteriorly, behind the
relatively large internasal fontanelle. Preorbital pro-
cesses of the vomers are long and extend beyond
the body of the bone; 13-14 teeth extend beyond
the lateral margins of the internal nares. The pos-
terior vomerine tooth patches are widely separated
and narrow; each contains about 65 small, bicuspid
teeth. There is a well-developed, short, rod-like
columella attached to the operculum.

There is an atlas, 14 trunk vertebrae (13 of them
rib-bearing), 1 sacral, 2 caudosacral, and 31 caudal
vertebrae. The first caudal vertebra is shorter than
the second caudal or the second caudosacral and
bears elongated, unbranched processes that extend
sharply anteriorly. However, these processes are
not especially slender or otherwise specialized as
compared with the situation in other tropical pleth-
odontids. The tail is slender. Distinct transverse
processes are present on all but the small last two
caudal vertebrae.

Hands and feet are typical of Pseudoeurycea.
There is a very short, truncated tibial spur. The
tarsals have the arrangement typical of the genus
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Figure 3. Drawings of the left hand (A) and left foot (B) of a paratype of Pseudoeurycea saltator new species (MVA
147260), and of the left hand (C) and left foot (D) of a paratype of Pseudoeurycea parva new species (MVZ 202294).
Cartilage is stippled.
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(Wake, 1966; Wake and Elias, 1983), with distal
tarsal 5 being smaller than distal tarsal 4. The mid-
dle three digits of the foor are much longer than
the others. Terminal phalanges are well developed
and distally expanded (Fig. 3), and the distal portion
is somewhat cupped. There is a small process to
which the digital tendon is artached.

The hyoid apparatus is typical for the genus. No
lingual cartilage is evident.

DISTRIBUTION. Pseudoeurycea saltator has
been collected along a 27-km section of highway
175 that traverses the humid Caribbean-facing slope
of the Sierra de Juarez, in north-central Oaxaca,
Mexico (Fig. 1).

HABITAT AND HABITS. Most specimens have
been found inside arboreal bromeliads, some as
much as 8 m above the ground. A few individuals
have been collected under the loose bark of downed
logs. The type-locality, a steep north-facing ridge,
supports a luxuriant growth of evergreen cloud for-
est and receives abundant precipitation even during
the winter “dry” season. Extensive cloud forest is
present east and west of the type-locality, but the
native forest has been severely disturbed or re-
moved by cattle ranching and coffee cultivation at
the northern {i.e., lower) limit of the known dis-
tribution, in the vicinity of the settlement of Vista
Hermosa.

Amphibians associated with P. saltator at high-
er elevations (ca. 1,800 m) include at least five
hylid (Hyla chaneque, H. dendroscarta, H. mixe,
Prychohbyla ignicolor) and leptrodactylid (Eleu-
therodactylus sp.) frogs and three species of
plethodontid salamanders (Nototriton adelos,
Chiropterotriton sp., Thorius sp.), all cloud-forest
endemics. At the lower limit of its distribution, in
the vicinity of Vista Hermosa (ca. 1,500 m eleva-
tion), P. saltator occurs with the same Chiropter-
otriton, a fully-webbed species of Bolitoglossa of
the rufescens-occidentalis complex, a Pseudoeu-
rycea tentatively identified as P. werleri, an uniden-
tified species of Thorius, and at least seven species
of hylids (Agalychnis moreleti, Anotheca spinosa,
Hyla arborescandens, H. dendroscarta, H. echin-
ata, Ptychobyla ignicolor, P. leonhardschulizei).

In comparison with other members of the genus,
P. saltator is active and fast-moving. The specific
name saltatoris Latin for leaper or dancer and refers
to the unusual ability of this species to jump when
attempiing to elude capture. To our knowledge,
the only other tropical plethodontids that combine
rapid locomotion and well-developed jumping abil-
ities are members of two recently discovered mono-
typic genera, Nyctanolis (Elias and Wake, 1983)
and Ixalotritor: (Wake and Johnson, 1989).

Pseudoeurycea parva new species
Figure 4
HOLOTYPE. MVZ 196101, an adult male col-

lected by Ken Lucas inside an arboreal bromeliad
on a ridge SE Cerro Baul, 21 km W Rizo de Oro,
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Figure 4. Photograph of a living Pseudoeurycea parva
new species (MVZ 194330), collected at the type-locality.

Chiapas, Mexico (ca. 1,600 m). The type-locality is
just within the eastern border of the state of Oa-
xaca.

PARATYPES. MVZ 196102, 196444-45 (3 spec-
imens), 202294 {cleared and stained) same locality
as holotype; MVZ 163823-25, 177823-24 (5 spec-
imens), 16.8 km (by rd) NW Rizo de Oro (1,650-
1,860 m); MVZ 194330-31 (2 specimens), Cerro
Baul, 37 km (by rd) W Rizo de Oro; California
Academy of Sciences (CAS) 164157-62 (6 speci-
mens), Cerro Baul, 19 km W Rizo de Oro; LACM
137513, same locality as holotype.

DIAGNOSIS. This is the smallest known mem-
ber of the genus. None of the 17 available speci-
mens exceeds 40 mm SL, and all individuals with
SL greater than 35 mm appear to be sexually ma-
ture. The combination of small size and a distinctive
color pattern {(brown dorsal stripe and lichenous
white spots on the tail) easily separates this species
from all other Pseudoeurycea, except P. saltator.
Compared with the latter species, P. parva is small-
er {(median SL of the largest third of the sample =
39 mm in P. parva vs. 44 mm in P. saltator) and
has a proportionately shorter tail (tail length pro-
jected to a common SL of 42 mm = 0.93 SL in P.
parva vs. 1.02 SL in P. saitator). About half the
specimens of P. parvalack a dorsal stripe, and when
present the stripe is more obscure than in P. sal-
tator. In the latter species, the dorsal pattern is
formed by a heavily pigmented swath of irido-
phores; in contrast, the dorsal pattern of P. parva
results from reduction in the density of melanin
pigmentation in the mid-dorsal region. While P.
parva lacks the diagnostic white tail tip found in
P. saltator, most individuals possess conspicuous
white or tan iridophore patches along the tail. There
is often a pale patch on the rostrum.

In general appearance and ecology, P. parva
somewhat resembles an oversized Dendrotriton (see
also Wake and Elias, 1983) but differs from mem-
bers of that genus in possessing prefrontal bones
(see below, Osteology) and in lacking enlarged nos-
trils in both the juvenile and adult stages (Lynch
and Wake, 1975). Both P. parva and P. saltator
share some morphological and behavioral similar-
ities with two recently discovered monotypic gen-
era, Nvctanolis (Wake and Elias, 1983) and Ixalo-
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