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Abstract

We describe a new species of Pseudoeurycea from the cloud forests of Huatusco in the state of Veracruz, México. This
species belongs to the P. cephalica complex. Pseudoeurycea cafetalera sp. nov. is sister to the clade formed by P.
cephalica and P. quetzalanensis. The new species is diagnosed by a stout body, long stout legs, short digits, somewhat
webbed hands and feet, a distinctive coloration and by divergent mitochondrial DNA sequences.
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Introduction

The genus Pseudoeurycea is the most diverse clade of plethodontid salamanders in México. Most species
have a generalized morphology and occur in terrestrial microhabitas in pine or pine-oak forests, above 2000
meters elevation. Of the 48 recognized species of Pseudoeurycea, only afew (P. lineola, P. nigromaculata, P.
praecellens, P. scandens and P. quetzalanensis) occur in cloud forests between 1000 and 2000 meters
elevation; only 4 more are known to occur lower than 1000 metersin tropical lowland or deciduous forest (P.
maxima, P. orchileucos, P. orchimelas, and P. werleri). Pseudoeurycea orchileucos is the only species of
Pseudoeurycea that is found near sealevel in tropical forest; al others occur above 700 m.

The Pseudoeurycea cephalica group is formed by 4 described species: the widespread P. cephalica, which
occurs in high elevation forests of the Trans-Mexican Volcanic Belt and Sierra Madre Oriental (Fig. 1); the
terrestrial P. galeanae from northern México in the state of Nuevo Ledn; the cave-dwelling P. scandens, which
occursin the northern state of Tamaulipas, and the terrestrial or semiarboreal P. quetzalanensis from the cloud
forest in the Sierra Madre Oriental. Pseudoeurycea cephalica sensu stricto occurs in the highlands of central
México (Uribe-Pefia et al. 1999), and two subspecies have been described (P. c. rubrimembris, and P. c.
manni) from the state of Hidalgo. Current field work and unpublished data have shown that there might be up
to 5 new species in the P. cephalica complex, but insufficient material from type localities of the subspecies
has kept us from doing a detailed taxonomic study of the entire group.

In order to evaluate salamander population declines, we began a multiyear period resurvey of the
salamander faunain the state of Veracruz, México. While trying to find the possibly extinct P. praecellensin
the cloud forests of Veracruz, we came across a series of medium sized, stout Pseudoeurycea that cannot be
referred to any known species. In this paper we describe the new species from Veracruz and discuss its
phylogenetic relationships by reanalyzing the molecular data published by Parra-Olea (2002) and Wiens et al.
(2007) with the addition of previously unpublished sequences for 6 species (P. cephalica, P. aurantia, P.
quetzalanensis, P. ruficauda, P. cafetalera sp. nov., and Thorius magnipes).
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FIGURE 1. Map of species of the Pseudoeurycea cephalica complex in central México. Symbols: Black squares—P.
cephalica; White stars—P. quetzalanensis; White circle with black star—P. cafetalera type locality; Black circles—other P.
cafetalera localities; white cross-Pseudoeurycea cf cafetalera from Teocel o; white triangle—approximate type locality of
P. praecellens. Overlapping balck circle and black square indicate sympatry between P. Cafetalera and P. Cephalica at
LaJoya, Veracruz.

Material and methods

M or phology. The description follows the format used by Lynch & Wake (1989) for other speciesin the genus
Pseudoeurycea, and includes the same basic characters and measurements. Larger measurements were taken
using dial calipers (to the nearest 0.1 mm); measurements of feet, toes and some head dimensions (e.g.
additional measurements of the holotype), as well as tooth counts (ankylosed teeth only), were taken under a
stereoscopic microscope. All measurements are in mm and abbreviations are as follows: Standard length (SL),
Tail length (TL), Snout-gular fold distance (SG), Head Width (HW), Axilla-groin distance (AG), Forelimb
length (FLL), Hind limb length (HLL), Limb interval (LI), Shoulder Width (Sh-W), Foot Width (FW), Head
Depth (HD), Nostril diameter (ND), Internarial Width (In-W), Premaxillary Teeth (PT), Maxillary Teeth (MT)
and Vomerine Teeth (VT) (Table 1). Color notes are based on field notes taken from living specimens. Based
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on body size and shape, and the presence of a sublingual fold, this species could be assigned only to either
Pseudoeurycea or Chiropterotriton of the Mexican genera of salamanders. This species, like all other species
of Pseudoeurycea, has pointed toes, rather than squared toes as in Chiropterotriton . Molecular data
(presented herein) also support the inclusion of the new species in the genus Pseudoeurycea.

TABLE 1. Mean and standard error (above) and range (below) of all variables used in morphometric analyses and tooth
counts for P. cafetalera, P. cephalica, and P. quetzalanensis, and P. cf cafetalera (from Teocelo, Veracruz). All
measurements are given in millimeters, except limb interval. Number of specimens used to calculate mean and variation
noted if different from numbersin first row.

P. cafetalera P. cephalica P. quetzalanensis P. cf cafetalera
females males females males females males females males
N=6 N=2 N=15 N=8 N=4 N=2 N=2 N=2

SL  499+64 455+38 47.3+45  453+39 328+43 357+51  366+05  43.4+007
(431-59.8) (42.8-48.1) (41.2-57.8) (40.1-51.4) (31.8-41)  (32.1-39.3) (36.2-36.9)  (43.3-43.4)

TL  395+703 363 369+37  344+26 27.7+39 306 240+03 375
(31.8-456) N=1 (33.3426) (320-37.9) (224-311) N=1 (238-242) N=1
N=3 N=11 N=6

SG  115+12 110+03 110409  110+10 925+14 945+08 90 105+0.7
(9.7-131)  (10.7-11.2) (9.8-132)  (9.6-131) (7.1-101) (8.9-100)  (9.0) (10.0-11.0)

HW 86+09  77+007 7.2+06 701+06 67406 6.6+0.3 6.2+0.1 7.3+007
(7097)  (7.7-78)  (6.4-85) (6.2-7.9)  (6.0-7.5) (6.4-6.8) (6.1-6.3) (7.3-7.4)

AG  252+38 242+08 245+29  223+24 201+22 182+28  183+007 223+0.07
(22.1-31.6) (23.6-247) (19.7-30.3) (182-25.3) (17.1-22.2) (16.2-20.2) (18.3-184) (22.2-22.3)

FLL 132+141 123+014 113+101 120+154 9.7+176 10.2+1.32 9.25+0.35 125

(11.3-14.8) (12.2-124) (95-129)  (9.4-138) (7.1-11.0) (92-11.1)  (9.0-9.5) (12.5)

HLL  144+16 141+11 124+10  131+12 95+15 9.7+05 102+02  133+0.07
(12.3-16.4) (13.3-149) (106-14.1) (11.4-146) (7.2-105)  (9.3-100)  (10.0-10.3)  (13.2-13.3)

ShW 7.8+06  70+07  61+08 54+07  53+05 51+0.6 51+0.2 59+0.7
(66-83) (6575  (51-82) (47-66)  (4.65.8) (4.6-5.5) (4.9-5.2) (5.4-6.4)

FW  48+05  46+06  44+04 47+05 30405 33+03 33+02 45+0.2
(42-55)  (42-50)  (3.6-5.3) (40-56)  (2.3-34) (3.0-35) (3.1-3.4) (4.3-4.6)

HD 37+07  33+02 30403 28+02 344042 29+007 25+02 33+03
(26-48  (31-34)  (2.6-4.0) (26-34)  (2.8-38) (2.8-2.9) (2.3-2.6) (3.0-35)

ND 03+006 03+007 04+006 036+01 014005 02+007 02 0.3+0.07
(02-04)  (0.3-04)  (0.2-0.4) (02-05)  (0.1-0.2) (0.2-0.3) 0.2) (0.3-0.4)

INW 24+02  23+02 38402 26+05 13401 15+0.1 1.7+0.3 22+01
(21-26)  (21-24)  (1.8-25) (20-33)  (1.2-15) (1.4-1.6) (1.5-1.9) (2.1-2.3)

N=14

LI 091+097 03+03  18+07 05+128 14+07 03+03 1.0 0.0
(-1-1.5) (0.0-05)  (0.0-25) (-1-2.5) (1.0-2.5) (0.0-0.5) (1.0) (0.0)

PT 93+20 35+07  69+22 39+12  125+129 35+21 80+141 30
(6-12) (3-4) (2-11) (2-6) (11-14) (2-5) (7-9) A3)

MT  625+70 490+56 556+63  561+66 608+90 600+14  390+42  525+134
(52-73) (45-53) (43-67) (44-64) (48-68) (59-61) (36-42) (43-62)

N=14

VT  318+60 24 268+43  260+48 238+40 270+14  185+21 230456

(25-43) (24) (21-38) (20-36) (19-28) (26-28) (17-20) (19-27)

Phylogenetic analyses.We obtained partial sequences of the 16S rRNA mitochondrial gene for 10
specimens (Table 2). Whole genomic DNA was extracted from small amounts of ethanol preserved tissues
using the Qiagen kit DNeasy extraction kit (Qiagen, Valencia, CA). We sequenced 534 base pairs of the large
16S subunit ribosomal mtDNA gene corresponding to positions 2510-3059 in the human mitochondrial
genome (Anderson et al. 1981). Amplification was done via the polymerase chain reaction (PCR) (Saiki et al.
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1988), using the primers “16Sar” and “16Shbr” (Palumbi, et al. 1991). PCR reactions consisted of 38 cycles
with a denaturing temperature of 92°C (1 min), annealing at 48-50°C (1 min), and extension at 72°C (1 min)
in a Techne PHC-1 thermocycler. PCR reactions were run in a total volume of 25 ul, using 0.5 pmol of each
primer. Double strand templates were cleaned using QIAquick PCR purification kit (Qiagen, Valencia, CA).
We used 1 ul of PCR product as the template for cycle sequencing reactions in a 10 pl total volume with the
Perkin-Elmer Ready Reaction Kit to incorporate dye-labeled dideoxy terminators. Thermal cycling was
performed using standard conditions. Cycle sequencing products were purified using ethanol precipitation and
run on an ABI 310 capillary sequencer (Applied Biosystems, Foster City, CA). Genbank numbers for new
sequences are given in Table 2.

TABLE 2. Catalogue numbers and Genbank accession numbers for 16S sequence data used for phylogenetic analyses.
Species names are ordered al phabetically and * indicates previously published sequences. Voucher letters: IBH: Instituto
de Biologia, UNAM, Coleccion Naciona de Anfibiosy Reptiles; MVZ: Museum of Vertebrate Zoology, University of
California, Berkeley; EBUAP: Escuela de Biologia, Universidad Auténoma de Puebla, GP and E=Unaccessioned
specimen from Instituto de Biologia, UNAM.

Species Catalogue number  Locality Genbank
accession humber

Pseudoeurycea GP309 8.8 km E of Santa Marta, Edo. México, México AF451245*
altamontana

P. anitae MVZ137939 San Vicente Lachixio, Oaxaca, México AF451227*
P. aurantia EBUAP2051 Pefia VVerde, Oaxaca, México HM 365056
P. bellii GP048 Parque Nacional Morelos, Michoacan, México AF451214*
P. boneti E43.20 Sierra Monteflor, Oaxaca, Mexico AY 864709*
P. brunnata MV Z137944 Laguna Chicabal, Quetzaltenango, Guatemala AF451231*
P. cafetalera IBH14341 Rancho dos Puentes, Veracruz, México HM 365064
P. cafetalera IBH14343 Rancho dos Puentes, Veracruz, México AF451216*
P. cafetalera IBH14339 Zoncolco, Veracruz, Mexico HM 365063
P. cafetalera MV Z196052 La Joya, Veracruz, México HM 365062
P. cephalica GP049 LaMarquesa, Edo. México, México HM 365060
P. cephalica IBH22604 Tlaxlacoya,Veracruz, México AF451218*
P. cephalica MV Z143825 Lagunas de Zempoala, Morelos, México HM 365059
P. cephalica MV Z178825 Mineral del Chico, Hidalgo, México HM 365061
P. cochranae GP231 San Vicente Lachixio, Oaxaca, México AF451222*
P. conanti MVZ158748 19 km S of Solade Vega, Oaxaca, México AF451240*
P. exspectata MVZ160918 Mataquescuintla, Jalapa, Guatemala AF451233*
P. firscheini GP504 Atlahuilco, Veracruz, México DQ642045*
P. gadovii MVZ172741 Xometla, Veracruz, México AF451229*
P. galeanae GP047 Puerto de Cieneguillas, Nuevo Ledn, México AF451220*
P. gigantea GP177 LaJoya, Veracruz, México AF451219*
P. goebeli MV Z194276 Cerro Mozotal, Chiapas, México AF451235*
P. juarez MVZ163771 Cerro Pel6n, Oaxaca, México AF380809*
P. leprosa GP399 Parque Naciona LaMalinche, Puebla, México AF380820*
P. lineola GP241 Barranca de San Miguel. Veracruz, México AF380801*
P. longicauda GP293 Lengua de Vaca, Edo. México, México AF451246*
P. lynchi GP160 Chiconquiaco, Veracruz, México AF451225*
P. maxima MV Z194327 6 km S of Putla de Guerrero, Oaxaca, México AY 864693*

continued next page
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TABLE 2. (continued)

Species Catalogue number  Locality Genbank
accession number

P. melanomolga GP147 Las Vigas, Veracruz, México AF451221*
P. mixteca GP289 Tlaxiaco, Oaxaca, México AF380829*
P. mystax GP372 Tamazulapa, Oaxaca, México AF380795*
P. nigromaculata MV Z185977 Cerro Chicahuaxtla, Veracruz, México AF451238*
P. obesa IBH14196 Plan de Guadalupe, Oaxaca, Mexico AY 762354*
P. orchimelas GP272 Volcan San Martin, Los Tuxtlas, Veracruz, México AF380798*
P. ruficauda IBH22610 Pefia VVerde, Oaxaca, México HM 365057
P. papenfussi IBH14200 Cerro Pelon, Oaxaca, Mexico AY 762352*
P. quetzalanensis IBH14208 Xocoyolo, Puebla, México HM 365058
P. rex MVZ149701 El Retiro, Huehuetenango, Guatemala AF451237*
P. robertsi GP331 Raices, Edo. México, México AF380831*
P. ruficauda MVZ236762 Puerto Soledad, Oaxaca, México AY 354473*
P. saltator GP084 La Esperanza, Oaxaca, México AF380812*
P. scandens MVZ173302 Rancho del Cielo, Tamaulipas, México AF451243*
P. smithi GP351 Llano de las Flores, Oaxaca, México AF451224*
P. tenchalli GP391 Corral de Bravo, Guerrero, México AF451223*
P. unguidentis GP352 Comaltepec, Oaxaca, México AF380813*
P. werleri GP282 Volcan San Martin, Veracruz, México AF451226*
Ixalotriton niger MV Z158823 12 km N of Berriozabal, Chiapas, México AF451242*
|. parvus MV Z194330 Cerro Baul, Chiapas, México AF451249*
Parvimolge townsendi MV Z190947 Barranca de San Miguel, Veracruz, México AF451247*
Thorius magnipes IBH22617 San Bernardino, Veracruz, México HM 367088

Fifty sequences of 534 bp of the 16S rRNA gene were used for phylogenetic analysis (Table 2).
Sequences were aligned using Muscle 3.6 (Edgar 2004). Both Maximum Likelihood (ML) and Bayesian
phylogenetic analyses were performed to determine the placement of the new species within the genus
Pseudoeurycea. The GTR + | + G substitution model was selected using the Akaike Information Criterion
(AIC) in the program MrModeltest2.2 (Nylander 2004). Thorius magnipes was used as the outgroup for all
phylogenetic analyses. Maximum likelihood phylogenetic analysis was done using the program RAXML
(Stamatakis 2006). One hundred bootstrap replicates were performed to assess node support. Bayesian
phylogenetic analysis was done with the program MrBayes 3.1.2 (Huelsenbeck & Ronquist 2001). The
MCMC analysis was run for 20,000,000 generations with two separate runs, sampled every 1000 generations,
and the first 5,000,000 generations were discarded as burn-in. The cumulative, sliding window, and compare
plots from the program AWTY (Wilgenbusch et al. 2004) were examined to assess convergence. GTR+1 + G
distances were calculated using PAUP v4.0 (Swofford 2002).

Description of the new species
Pseudoeurycea cafetalera sp. nov.
Coffee Grove Salamander, Salamandra de cafetal

Figure 2A, 2C—2H.

Pseudoeurycea cephalica: Parra-Olea (2002). Table 1 (voucher: IBH14343)
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FIGURE 2. A) Holotype of Pseudoeurycea cafetalera (IBH14341). B) Forest habitat on edge of cafetal at type locality.
C) Ventral and D) dorsal views of preserved holotype. E) Right hand and F) Ieft foot of preserved holotype. G) Lateral,
H) dorsal, and I) ventral views of head of preserved holotype.
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Holotype. Coleccion Nacional de Anfibiosy Reptiles IBH14341, an adult female from Rancho dos Puentes,
6.0 km (by road) north of entrance to Huatusco, Veracruz, México (19° 11.13' N, 96° 57.72' W, 1322 m
elevation) (Fig. 1), collected by Sean M. Rovito on November 17, 20009.

Paratypes. Seven specimens. Two males: IBH14344, same data as holotype; IBH14349, from Las
Canadas, 5.4 km NW of center of Huatusco, Veracruz, México (19° 11.42' N, 96° 59.30' W, 1367 m
elevation), collected by J. C. Winfield-Pérez. Five females: IBH14338-14340, Zoncolco, Veracruz, México
(18°46.4' N, 97°07.61' W, 1600 m elevation); IBH14343, same |ocality as holotype, collected by GPO, DBW,
M. Garcia-Paris and J. Hanken; IBH14346, 3.5 km SW La Raya, road to Trincheras, Veracruz, México.

Referred specimens. Three juveniles. IBH14337, same data as holotype; IBH14345, Zoncolco, Veracruz,
México (18° 46.4' N, 97° 07.61' W, 1600 m elevation); MV Z196052, La Joya, Veracruz, México (19° 36.65
N, 97° 1.63" W, 2125 m elevation).

Diagnosis. A medium sized species of Pseudoeurycea; distinguished from all other members of the genus
Pseudoeurycea (except P. cephalica group) by the combination of: stout body, long stout legs, shorter digits,
more webbed hands and feet with first and fourth fingers barely emerging from membrane. Distinguished
from members of P. bellii group by lack of reddish spots on dorsum. Distinguished from its two sister taxa P.
quetzalanensis and P. cephalica in the following characters: from P. quetzalanesis by its larger size (mean SL
=45 mm for males and 50 mm for females of P. cafetalera vs. 36 mm for males and 38 mm for females of P.
quetzalanensis), longer limbs (adpressed limbs separated by -1-1.5 costal interspaces in females and they
meet or are separated by 0.5 costal interspace in males of P. cafetalera; for P. quetzalanensis, separated by 1—
2.5 for females and 0.5-1 for males), and wider feet (mean FW = 4.8 mm for females and 4.6 mm for males of
P. cafetalera vs. 3.0 mm and 3.2 mm for females and males, respectively, of P. quetzalanensis). It differs from
the other closely related species P. cephalica by its broader head (mean HW = 8.5 mm and 7.7 mm for females
and males, respectively, of P. cafetalera and 7.1 mm and 6.9 mm for females and males, respectively, of P.
cephalica), and more maxillary and vomerine teeth in females (mean MT = 62 in P. cafetalera vs. 56 in P.
cephalica; mean VT = 32 in P. cafetalera vs. 27 in P. cephalica). It differs from other members of the P.
cephalica group (P. galeanae and P. scandens) in being smaller; P. galeanea can reach 70 mm SL and P.
scandens can reach 71 mm SL (Taylor, 1941; Walker, 1955). It also differs from these speciesin coloration; P.
galeanae has large whitish spots on the tail, especially near the base, which are not present in P. cafetalera,
and P. scandens has a uniform dark belly while P. cafetalera can have light grey flecks on the belly. Finally, P.
scandens has longer legs with longer truncate digits (Walker 1955), and P. galeanae has more maxillary teeth
(Taylor, 1941).

Description. A medium sized species; SL in 2 adult males 42.8-48.1 mm (mean = 45.5 mm), in 6 females
43.1-59.8 mm (mean = 49.9 mm), with robust habitus; head relatively broad, 0.16-0.18 SL in both males and
females, snout broadly rounded in females and squared in males; neck region ill-defined, only slightly
narrower than head. Parotoid glands not evident. Costal grooves 13, counting one each in axilla and groin.
Limbs relatively long; digits relatively short and stout for Pseudoeurycea, bearing small subterminal pads;
fifth toe much shorter than fourth. Digits in order of decreasing length: fingers 3-2-4-1; toes 3-4-2-5-1; basal
webbing present. Tail missing in many specimens; when present, 0.69-0.76 (mean = 0.79) SL in femalesand
0.75 in males; tail stout, tapering rather abruptly toward tip. Maxillary teeth small, 45-53 (mean 49) in males,
58-73 (mean 62.5) in females; premaxillary teeth 3—4 (mean 3.5) and enlarged in adult males, 6-12 (mean
9.3) and smaller in females; vomerine teeth in long rows, 24 in males, 25-43 (mean 31.8) in females.

Measurements (in mm), limb interval and tooth counts of the holotype. HW 9.7; HD 4.8; eyelid
length 4.1; eyelid width 2.2; anterior rim of orbit to snout 3.2; interorbital distance 3.2; distance between outer
corners of eyes 8.3; snout to forelimb 16.8; ND 0.3; distance between external nares 2.6; projection of snout
beyond mandible 0.5; SG 13.1; Sh-W 8.3; SL 59.8; snout to anterior angle of vent 54.4; AG 31.6; TL 45.6; tail
depth at base 5.8; tail width at base 5.5; FLL 14.8; width of hand 4.5; HLL 16.4; FW 5.5; length of longest
(third) toe 2.0; length of fifth toe 0.8. L1 1.5. Numbers of teeth: premaxillary 12; maxillary 65; vomerine 43.

Coloration (in life) of the holotype (Fig. 2A). Dorsum and dorsal surface of head solid dark chocolate
brown. Grey specks on snout, mostly pale grey above eyes. Iris dark brown. Sides of head mostly brown with
some grey speckling, with proportion of grey increasing toward back of head and mouth. Dorsal surface of tail
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same color as dorsum at insertion of hindlimbs, transitioning gradually to medium reddish brown at tip. Sides
of body dark brown above midline, with some pale grey flecks, and pale grey mottled with dark brown below
midline. Dorsal surface of limbs lighter reddish brown (similar to dorsal surface of tail); dorsal surface of feet
brown with grey specks as on lateral surface of body. Gular region, lateral and ventral surfaces of tail, and
underside of limbs light grey with brown speckles throughout. Venter dark brown with very small grey flecks.
Underside of feet solid brown.

Coloration (in alcohol) of the holotype. Dorsum and dorsal surface of head and limbs dark brown.
Dorsal surface of tail solid medium red-brown. Small grey flecks above eyes, with larger grey flecks along
labial surfaces, on rostrum and on sides of head below jaw. Sides of body mostly dark brown with few grey
specks above midline and mostly grey with some dark brown specks below midline. Lateral and ventral
surfaces of tail grey mottled with lighter brown compared to dorsum. Gular region and underside of limbs
mostly pale grey mottled with some dark grey-brown. Venter slate grey with small specks of light grey
throughout. Underside of feet slate grey.

Color variation. Paratype IBH14344 has a mostly grey venter, composed of tiny specks on adark brown
background. Dark brown blotches present on sides and at base of tail, at boundary between lateral and ventral
coloration. Several lichen-like pale orange-brown blotches on dorsum. Lighter brown dorsal coloration
compared to holotype. Almost no grey color above eyes. Other specimens lack gray mottling on ventrolateral
surface and gular region, with underside of feet and ventral surface of tail light brown and light brownish
color on rostrum and labial surfaces.

Distribution. This species is known from the vicinity of the type locality near Huatusco, Veracruz, north
to La Joyawhere it occurs in sympatry with P. cephalica, and from the northern Sierra de Zongolica near the
locality of Zoncolco, 49 km south-southwest of the type locality (Fig. 1). The speciesis presumed to occur in
cloud forest to the south of Huatusco between Huatusco and Zoncolco, but appears not to occur on Cerro
Chicahuaxtla and other well-collected sites near the city of Cordoba.

Natural history. Pseudoeurycea cafetalera appears to be aterrestrial species, like most members of its
genus. It has been found under logs and in leaf litter in cafetal habitat with adjoining forest (Fig. 2B). Co-
occurring species of salamanders at the type locality include Bolitoglossa platydactyla, Chiropterotriton
chiropterus, Parvimolge townsendi, and Thorius pennatul us.

Etymology. This speciesis named for the coffee grove (cafetal) habitat where it isfound. It is one of only
three species of Pseudoeurycea (along with P. quetzalanensis and P. lineola) that has been found in this
habitat so far.

Phylogenetic results. The 16S phylogeny (Fig. 3) provides strong support for the monophyly of
Pseudoeurycea cafetalera (BS = 99, PP = 100). The P. cephalica group, which contains P. cafetalera, isaso
well supported (BS = 84, PP = 98) and is the sister clade to the P. bellii group (BS = 99, PP = 100). The
relationship of P. cafetalera as the sister taxon to P. cephalica + P. quetzalanensis has little support (BS = 62,
PP = 70). The divergence between P. cafetalera and P. cephalica ranged from 4.5-6.0% (mean = 5.4%), and
the divergence between the two populations (Huatusco and Zongolica) of P. cafetalera is 2.6%. The
divergence between P. cafetalera and P. quetzalansis ranged from 5.0-5.8% (mean = 5.6%). The divergence
between P. cafetalera and P. cephalica + P. quetzalanensis (4.4—6.0%, mean = 5.4%) is comparabl e to that
between other species of Pseudoeurycea (Fig. 3). Sequence divergence within the P. cephalica group was as
high as 10.1% (between P. galeanae and P. cafetalera).

Discussion

The genus Pseudoeurycea is a morphologically diverse group of 48 species distributed in México and
Guatemala. Parra-Olea & Wake (2001) showed the genus Lineatriton to be polyphyletic and nested within
Pseudoeurycea based on a mitochondrial DNA phylogeny, and the three species of Lineatriton are now
considered to be part of Pseudoeurycea (Frost et al. 2006). The taxonomy of Pseudoeurycea is still not fully
resolved, with 6 species recently described (inaddition to P. cafetalera) and several more species awaiting
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FIGURE 3. Phylogeny from Bayesian analysis of 16S rRNA gene. Maximum likelihood bootstrap values shown above
branches, posterior probabilities (multiplied by 100) from Bayesian analysis shown below branches.
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description. More importantly, the relationships between Pseudoeurycea, Ixalotriton, and Parvimolge are not
yet resolved. The analyses of Parra-Olea (2002) and Wiens et al. (2007) found phylogenetic support for the
recognition of three species groups within Pseudoeurycea (P. bellii, P. gadovii and P. leprosa species groups),
with lower support for a clade composed of members of the P. cephalica group. In the present study, speciesin
the P. cephalica group form a well-supported clade that is sister to the P. bellii species group in phylogenetic
analyses. We include sequences of the recently described P. quetzalanensis (Parra-Olea et al. 2004) and P.
cafetalera, both of which are in the same clade as other members of the P. cephalica group. In addition to P.
cafetalera and P. quetzal anensis, high genetic divergences between populations of P. cephalica from the states
of Hidalgo and Queretaro (Parra-Olea, unpublished) suggest that additional undescribed species are present
within P. cephalica. Morphological and molecular study of populations of P. cephalica along its distributional
range, including topotypic material for P. c. rubrimembris Taylor and Smith 1945 and P. c. manni Taylor
1939, is needed in order to resolve the taxonomic issues still pending for this group.

Mexican montane cloud forests are situated between 600 and 2000 m elevation and show a remarkable
high biotic diversity (Rzedowsky 1978, 1996; Luna-Vega et al. 1999, 2000). The distribution of such forests
has been highly fragmented historically, which caused each forest patch to have a different flora and fauna
(Luna-Vega et al. 1999). Unfortunately, most of the cloud forest habitat in México has been transformed to
cattle pasture or converted to cane, banana or coffee agriculture (Pimentel et al. 1992; Williams-Linera et al.
2002; Pineda & Halffter 2004; Williams-Linera 2007). The state of Veracruz ranks fifth among the Mexican
states in the extent of remaining cloud forest habitats (Ortega & Castillo 1996); however, accelerated rates of
deforestation and agricultura exploitation have dramatically reduced the size of each forest patch. The cloud
forest in the state of Veracruz has been converted to coffee plantations for decades (Williams-Linera et al.
2002; Williams-Linera 2007). In some areas the forest has been completely converted for this purpose but in
other parts, such as the type locality of P. cafetalera, the larger trees have been kept in order to provide shade
for the coffee plants. Studies in the state of Veracruz have shown that about 50% of the expected amphibian
cloud forest species have been found in coffee plantations (Macip-Rios & Casas-Andreu 2008; Murrieta-
Galindo 2007).

Salamander surveys in México and Guatemala have shown a dramatic decline in the last several decades
(Rovito et al. 2009). Several species of salamanders once abundant in cloud forests in the state of Veracruz
either can no longer be found or have become very rare. The area of Huatusco, the type locality of P.
cafetalera, is exceptional in terms of salamander biodiversity because it contains representatives of five
genera: Bolitoglossa, Pseudoeurycea, Thorius, Parvimolge, and Chiropterotriton. When Lineatriton is treated
as a synonym of Pseudoeurycea, no other Neotropical site has as many sympatric salamander genera. The
presence of four salamander genera (Bolitoglossa, Parvimolge, Pseudoeurycea, and Thorius) has been
reported from the nearby site of Cuautlapan, near the city of Cordoba, Veracruz. Thisis one of the sites where
a dramatic decline in salamander abundance has been observed (Rovito et al. 2009), and several of these
genera (Thorius, Pseudoeurycea, and Parvimolge) have become extremely rare in the area. During our
resurvey in the Huatusco area (8 visits to the site) we found only one Parvimolge and 5 specimens of P.
cafetalera, and did not find any Bolitoglossa, Chiropterotriton or Thorius. The enigmatic P. praecellens,
known only from a site near the city of Cordoba, has not been found sinceits original discovery (Rabb 1955).

North of Huatusco, in the area of Teocelo, six specimens of an undescribed species of Pseudoeurycea
were collected between 1972 and 1979. Parra-Olea et al. (2004) compared these specimens to P.
guetzalanensis and to the only specimen available of P. praecellens. They decided that the Teocel o specimens
represented an undescribed species of Pseudoeurycea related to P. cephalica as Wake et al. (1992) suggested.
We believe the Teocelo specimens (2 adult males, 2 subadult females, 2 juveniles) may belong to P.
cafetalera. While the Teocelo specimens are smaller (SL = 43 mm for males, 36—-37 mm for subadult females)
and appear less robust than specimens of P. cafetalera, they are similar in overall morphology to P. cafetalera
(Table 2) and share a similar coloration pattern to some of the paratypes from Zongolica. Additional adult
specimens and molecular datawill be necessary to resolve the taxonomic status of the Teocelo specimens.
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Material examined

Pseudoeurycea cafetalera (N =10), IBH14337, 14341, 14344, 14343, Rancho dos Puentes, 6.0 km (by road)
north of entrance to Huatusco, Veracruz, México (19° 11.13' N, 96° 57.72' W, 1322 m elevation); IBH14346,
3.5 km SW La Raya, road to Trincheras, Veracruz, México; IBH14338-14339, 14345, Zoncolco, Veracruz,
México (18° 46.4' N 97° 07.61' W elevation 1600 m); IBH14349, Las Cafiadas, 5.4 km NW of center of
Huatusco, Veracruz, México (19° 11.42' N, 96° 59.30' W, 1367 m elevation).

P. cephalica (N = 24), MVVZ114298, 147247, 173434, El Chico National Park, Hidalgo, México;
MV Z138038, ca. 1.5 km N (by road) Mineral del Chico, Hidalgo, México; MV Z138039, road into El Chico
National Park, 6.4 km N (by road) junction México Hwy 105, Hidalgo, México; MVZ172737, 1 km N (by
road) Durango on México Hwy. 85, Hidalgo, México; MV 2178836, 4.9 km S Mineral del Chico, Hidalgo,
México; IBH22604, Tlaxlacoya, 3.7 km W La Joya, Veracruz, México; IBH22607, 6 km N Hwy 105 at
Zacualtipan, Hidalgo, México; IBH14335, 14342, 2 km W Tejocotal, Hidalgo, México; IBH22609, 22599,
22465, 2 km S Ahuazotepec, Puebla, México; IBH22606, 20 km S Chignahuapan, Puebla, M éxico;
IBH22605, 2 km N El Mirador, Teziutlan, Puebla, México; IBH22601, 17 km S Huayacocotla, Veracruz,
México; IBH22600, 14348, 22608, Desierto de Los Leones, Los Ocotales, D.F., México; IBH14336, 14347,
5.4 km SMineral del Chico, Hidalgo, México; IBH22602, 22603, km 35 on A pizaco-Chignahuapan Highway,
Puebla, México.

Pseudoeurycea cf. cafetalera (N = 4), MVZ171336, 6.0 mi S (by road) Coatepec on road to Teocelo,
Veracruz, México, MV Z172138, 172140, 172141, Barrancade Teocelo, N Teocelo, Veracruz, México.
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