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DURING the summer of 1964 I visited the highlands of southern and 
eastern MCxico as a member of a small field party sponsored by the 
University of Michigan Museum of Zoology. In the moist oak-pine 
forests of the Sierra Madre del Sur in Guerrero and Oaxaca I collected 
three apparently new species of Hyla  which are described below. 

The  first of these is evidently a member of the Hyla  bistincta group. 
The  name Xpualljc refers to Chryses, one of the priests of Apollo. 

Hyla chryses, new species 
(Figure 1; Plate I, A) 

HOLOTYI'E.-UMMZ 125374, between "Puerto Chico" and "Asolea- 
dero" [about 45 km airline WNW of Chilpancingo], Guerrero, 2540- 
2600 m; 13-14 June 1964; Kraig Adler, collector; field no. GH 9274. 

PARATYPES.-UMMZ 125372, 125373, 125375, three specimens, same 
data as the holotype. 

RANGE.--Known only from the type locality. 
DIAGNOSIS.-A slender, medium-sized member of the Hyla bistincta 

group (88 to 38 mm snout-vent length; 0 ,  43.2 mm) possessing long 
fingers with little webbing, and a prominent non-projecting prepollex: 
no quadratojugal; a large tympanum (its greatest diameter contained 
0.53-0.61 times in length of eye); an axillary membrane; probably no 
nuptial spines on the prepollex of males; a moderately pointed snout; 
and a golden-yellow to dark greenish-brown dorsum in life. 

DESCRIPTION OF HOLOTYPE.--A~ adult male with a snout-vent length 
of 38.0 mm. Head broad and moderately flat, 11.5 mm long, 12.3 mm 
wide; nostrils slightly protuberant, oval horizontally; internarial dis- 
tance 3.0 mm; canthus distinct, slightly concave; loreal region concave; 
snout from above long, moderately pointed, with a trace of rostra1 keel; 
snout in profile rounded; eye length, 3.8 mm; eyelid width, 3.6 mm; 
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interorbital distance, 3.4 mm; tympanum large, distinct, slightly higher 
than wide, 2.3 mm in greatest diameter; strong supratympanic fold 
extending from posterior border of eye to above arm insertion and 
barely covering upper edge of tympanum. Hand length, 12.3 mm; 
fingers long, 1 <4<  2 <3, with trace of webbing between all; discs large, 
that of third finger twice the narrowest width of finger and equal to size 
of tympanum; prepollex moderately enlarged, non-projecting, without 
spines or horny nuptial excresence; subarticular tubercles round, none 
bifid; indistinct supernumerary pustules on proximal segments of 
fingers; transverse dermal fold on palms; indistinct pustules on under- 
surface of arm; fold on wrist. Foot length, 19.0 mm; toes long, 
1 <2<5<3<4, about one-halE webbed, the fourth toe and inner side 
of third toe webbed to base of antepenultimate phalanx, fifth toe to 
middle of penultimate phalanx, others to base of penultimate phalanx; 
inner metatarsal tubercle distinct, elliptical; no outer metatarsal 
tubercle; weak tarsal fold; subarticular tubercles round, none bifid; 
indistinct supernumerary pustules on soles of feet and proximal seg- 
ments of toes; discs large, that of fourth toe twice the narrowest width 
of toe and equal to size of tympanum. Length of tibia, 18.7 mm; tibio- 
tarsal articulation extends to middle of eye; heels overlap 1.5 mm. Anal 
opening with a large, transverse, supra-anal flap, not grooved medially; 
a distinct, transverse dermal fold above supra-anal flap; four large, 
round, indistinct pustules in transverse row across supra-anal flap; 
numerous indistinct pustules below anus. Skin of dorsum smooth, 
venter granular. A distinct axillary membrane extends one-fourth 
length of upper arm. Vomerine tooth patches small, oval transversely, 
situated between choanae and separated from each other and from 
nearest choana by the length of a choana; vomerine teeth, 2-1. Choanae 
oval, 0.8 mm long. No vocal slits. Tongue cordiform, slightly free at 
posterior edge. No quadratojugal. 

Color in life.-When cold and sluggish: dorsum of body, head, and 
limbs, and sides of body dark greenish chocolate brown mottled with 
dark gray; some metallic green flecking on back, especially evident on 
dorsal surface of thigh; small metallic green spots along sides of body; 
venter mottled with dark brown and gray. When warmer and more 
active: dorsum of body, head, and limbs, and sides of body metallic 
golden yellow overlaid with small brown flecks and less numerous, in- 
distinct green flecks; area below eye from nostril to and including 
tympanum golden; golden pigment below eye with some brown fleck- 
ing; canthus and supratympanic fold edged with blackish brown; iris 
chocolate brown overlaid with gold flecking towards center; venter 
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FIG. 1 .  l i a l i t l  nritl foot of 11,vIn rllr?lst.s ( ~ I h l h I Z  12537'1, male) 

whitish orlcrl;~icl ~ z l i t l l  I~rassy flecking and some brown flecks, the  brassy 
pigment most concentr;~tccl on throat; unclerst~l-faces of legs with pale 
yellow wash; pale 1vhi t is11 p ~ ~ s t u l e s  on supl-a-anal flap. 

Color ill rtlcollo1.-Dors~~m of hotly, head, and limbs gray with much 
?,l;~ck flecking; fingels ant1 toe\ with leg\ flecking, paler; top of head 
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and loreal region cl;irk gray; s l ~ p ~ . ; ~ t y m l ~ ; r ~ ~ i c  loltl edged with black; sides 
of body pale gray nlottletl with t1;~t.k bl-own; tympanum brown; pustules 
around anus pale gray; posterior surfaces oT thighs pale gray with faint 
brown mottling; venter pignlentless exc,el)t for brown flecking, espe- 
cially cvitlellt on tlli-oat, arms, and legs. 
V~~~~~ro~.-l)evelopnlent ol pustules on the undersurlace of the arm 

varies and is inost conspicuous in the female. From 2 to 4 pustules on 
supril-anal flap; tongue ol' female more heavily notched and more 
loosely attacllecl posteriorly than in any lnale. Variation in other mor- 
phological leaturcs is given in 'Table 1; sexual dimorphism is suggested 
in body length and in number o l  vorncrine teeth. I t  is conceivable that 
males ol H. ch,yses possess nuptial spines at certain times of the year 
since these structul.es undergo se;~son;rl developrnellt in some other 
hylitls. 

As dcscribetl above for the holotype, there is corlsiderable metachrosis 
in this species. The  goltlen-yellow tlorsum has a slight greenish cast in 
some specimelis ;lntl in one rnale there is sonie black flecking on the 
back. 'l'lle p;~le yellow wash on the anclcrsmlace of the legs is absent in 
one male. 

I-IABITAT ANI) FIAI~ITs . -T~~sc  frogs were taken in cold, nioist, oak- 
pine-fir clout1 lorcst along the logging road between "Puerto Chico," a 
local land~n;rrk, ant1 "Asoleatlero," an ;rb;lndoned logging camp ancl 
sawmill, 63 ant1 65 km, respectively, SW (via the "Casa VerdeW- 
Xochipala-Cci-ro Teotepec road) ol' "Casa Verde," at elevations lrom 
254.0 to 2600 m. "Casa Vertle" is on the Acapulco-Mdxico City road, 
about 33 km N of Chill~ancingo. The  forest is dominated by large oaks 
which are covered with bronleliads and otller epiphytes; ground cover is 
dense. Nlusser (1964: 2, 13) gives a more detailed description of the 
habitat; it is to be noted, lio~vcve~., t11;lt "Puerto Chico" is at  the lower 
limit ol the cloud forest. 

Light rain Eel1 al~nost continuously t l ~ ~ r i n g  ;I three-day stay at this 
locality; tempel-;ltures at night were near l'~.eczing. The  lrogs were lountl 
tlurillg the tl;ty, rnost often beneat11 the loose bark of lnllen oak and 
pine logs in the Sorest; one rnale was found in the center of a Eairly dry 
pine log from which several Scelopor~ls  sp. were taken. Elcutherodac- 
ty 111s sc~ltalor, Hyla Oistinctu, ant1 ?'horiz~,s sp. were also taken beneath 
pine bark in the same forest. 'l'lie frogs were sluggisll and dark-colored 
when first caught, but became golden yellow when handled. T h e  near- 
est stream was 50 to 100 meters away. 

T h e  stomachs of a male ant1 female FI. rlrryses contai~lecl reinains ol 
these insects: Coleoptera (El;lteritlae?), Diptera (Mycetophilidae, 'I'ip11- 
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lidae), Hemiptera (WIiridae), and Orthoptera (Gryllacrididae: Anabrop-  
sis sp.). A female H. bisti~zcta contained Coleoptera (Alleculidae?, 
Tenebrioniclae) and Thysanura. A few small white nematodes, 2-3 mm 
long, were lo~untl in the mouths of several of the H .  clzryses. 

REMARI<S.-A combination o l  long fingers with little webbing, a 
jx-ominent non-projecting prepollex, and the absence of a quadrato- 
jugal place H .  chryses as a member of the Hyla  bistincta group (Duell- 
man, 1964). Within this group, H. clzryses appears to be most closely 
related to H. chnradricoln of the high oak-pine forests of eastern Hi- 
dalgo and northern Puebla. Each of these two species possesses an 
axillary membrane, which separates them from the other members of 
the group, including H. bistinctn, the only other member of the genus 
i'ouncl sympatrically with H .  cl~ryses. Breeding males of H .  clzryses and 
H. charatlricoln probably have no nuptial spines on the prepollex. H. 
chryses diff'e~,s fro111 H .  charndricoln, however, in having a pointed 
snout, a larger tytnl~anum, and a golden-yellow dorsum in life. A dis- 
cussion of these and other members of the H. bistincta group is pre- 
sented below. 

A second new form, also ;I member of the Nyln  bistincta group, is, 
when viewed from above, encircled by a broad chocolate-brown to black 
band, inte~~ruptetl only between the nostrils. The  Greek rrevevjTvip, a 
mourner, is given in allusion to this black border, a symbol of 
mourning. 

Hyla penthetel-, new species 
(Figure 2; Plate I, D-E) 

HOI.OTYPE.-UMMZ 125381, about 37 km N of San Gabriel Mixtepec 
[about 100 km airline SSW ol  Oaxaca tle Jurirez], Oaxaca, 1700 m; 23 
June 1964; Kraig Adler, collector; field no. GI-I 9332. 

PARATYPES.-IJMMZ 1253'77-125380, four specimens, same data as the 
holotype. 

RA~c~.-Known only from the type locality. 
DIAGNOSIS.-A laige, robust tne~nber of the Hyla  bistincta group (88 

to 4G mm snout-vent length; 9, ,57.8 mm) possessing long fingers with 
little webbing, a prominent non-projecting prepollex, a small spine- 
shapecl quadratojugal that fails to meet maxilla, and a large tympanum 
(its greatest diameter contained 0.56-0.64 times in length of eye); no 
axillary membrane; nuptial spines present on prepollex and inner edge 
of second finger in males; snout blunt; a yellow-brown to light tan dor- 
sum with a broad chocolate-brown band on side of face from edge of 
upper lip through nostril and eye, along supratympanic fold and sides 



of bocly; and chocolate-brown bands along inner and outer edges of 
limbs. 

DESCRII>.IION 01; HOI.O?.YI~E.-I~I~ adult lnale with a snout-vent length 
ol 46.0 mm. Heat1 bl.o:~cl and deep, 15.2 lnnl long, 17.8 mm wide; nos- 
trils slightly protube~.;unt, oval horizolltally, internarial distance 1.0 
min; cantlius roulitled, slightly concave; loreal region slightly concave; 
snout from above short, bluntly rounded, with no rostra1 keel; snout in 
profile rountled; eye length, 5.4 n11n; eyelid width, 4.6 mm; interorbital 
distance, 4.2 inm; tylnpanuin large, distinct, slightly higher than wide, 
3.0 mm in greatest diameter; strong supratympanic fold extends from 
posterior border of eye to above arin insertion and barely covers upper 
edge of tympanum. Hand length, 15.3 inm; fingers long, 1 <4<2<3, 
a trace of webbing between all fingers; discs large, that of third finger 
21A times the narrowest width of finger and equal to s i ~ e  of tympanum; 
prepollex moderately enlarged, non-projecting, covered with small, 
horny, nuptial spines along inner edge of first finger to disc and on 
inner edge of penultimate phalanx of second finger; subarticular 
tubercles round, none bificl; indistinct supernumerary pustules on 
palms and proximal segments of fingers; longitudinal row of 5 or 6 
pustules along ventrolateral edge of lower arm; fold on wrist. Foot 
length, 21.4 inm; toes moderately long, 1 < 2< 5< 3 <4, about one-half 
webbed, the fourth toe webbed to middle of antepenultimate phalanx, 
the inner side of third to base of antepenultimate phalanx, the inner 
side of second to base ol penultimate phalanx, and the rest to the 
middle of the penultimate phalanx; inner metatarsal tubercle distinct, 
elliptical; no outer metatarsal tubercle; tarsal fold distinct; subarticu- 
Ixr tubercles round, none bifid; indistirict supernumerary tubercles on 
soles of feel and proximal segments of toes; discs large, that of fourth 
toe 1% times the narrowest width ol toe and \x the size of tympanum. 
1,ength of tibia, 23.3 rilrn; tibiotarsal articulation extends to middle ol 
eye; heels overlap 2.0 min. Anal sheath long, grooved medially, with 
an indistinct 1r;uisverse clermal fold above. Skin of dorsum and under- 
surfaces of limbs s~noot l~ ;  throat, chest, belly, and ventronledial surface 
ol thighs granular. No axillary nlembr;lne. Vomerine tooth patches 
about the s i x  of a choana, oval transversely, situated between choanae, 
closer to one another than to nearest choana; vomerine teeth, 5-2. 
Choanae oval, 1.2 mnl long. No vocal slits. Tongue cordiform, onc- 
fourth lrcc posteriorly. Quatli.;ltojugal a small spine-shaped bone pro- 
jecting anteriorly from the quadrate, failing to contact maxilla. 

Color in life.-Dorsum of head, bocly, limbs, hands, and feet light 
yellow brown with slight greenish c;lst; broad, dark, chocolate-brown 



No. 642 

1:~;. 2. 1l;tntl ;tncl foot of I { y l n  j ) r ~ r r / l r c , / r . l -  ( I  1 \ l ; lf% 125381, malr) 

(almost black) l~ancl from eclge of uppet- lip below nostril to nostril, 
from thcre to eye, along supratynlpanic fold and side of body, bordered 
abovc 11y a tliin light yellow-tan line; 11rown band on side becomes 
1011atc on both etlgcs for its entire length, with a few small disconnected 
spots ne;trl~y; ;t similar band along inner and outer edges of limbs; a 
r llin linc of chocola te-l~rown pigment along eclge of entire upper lip, 
l~roatlened belolr. anterior edge of eye; a similar but paler line along 
edge of lower lip: tympanum brown; wrist fold edged in chocolate 
brown; iris recltlish l>rown, o\~erlaicl with some brassy reticulations; 
\,en tcr o f  head, l)otly, ;I t ~ t l  lirllbs pale ycllow; pustules on ventrolateral 
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edge of lower arm pale yellow; pustules ai-ound anal sheath cream- 
white; nuptial spines bro~vn. 

Color i l l  alcohol.-1)orsum dark brolvnish gray; band from lip 
through nostril and eye, above tympanum and along side black anter- 
iorly, becoming blackis11 brown poste~.iorl~~, bordered above by a thin 
cream-white line; bantl of pignlent along etlge of upper lip and on 
edges of limbs blackish bro~vn; \.enter white wit11 pale yellow wash on 
throat ant1 chest; pustules around anal sheath cream-white; nuptial 
spines bro~vn. 

V A R I A T I O N . - T ~ ~  fenlale has slightl~, more webbing bet wee^^ fingers 
2, 3, and 4 than thc males. The  111111ti;rl spines on the second finger are 
absent in one male ant1 in another extent1 to incl~ltle the inner edge of 
the antepenultimate pllalanx. 111 t~vo ni:tlcs the penultimate subarticu- 
lar tubercle of the fourth finger is ~vitler than long and groovecl me- 
diall~r. ?'he pristules along the ~.e~itrolateral margin of the lowcr arm 
are much retluced in one male. 111 some specinlens there is a small 
chocolate-brown blotch belo~v the eye ~v11ic11 may connect with the thin 
linc of brown pigment along the edge of the upper lip. Variation in 
some other morl~hological features is listed in Table 1; sexual dimor- 
phism in botly length and in number o f  ~.omerine teeth is suggested. 

hIetacllrosis is moderate. 12'hen the tlorsum is a light grayish tan 
(Pl. I, E) the bro~vn band along the siclc of the body is bordered above 
by a thin whit ish-tan line. 

HABITAT AKI) H ~ ~ I ~ s . - - ~ r h e s e  frogs ~vel-c taken in a small remnant of 
tool, moist, oak-pine forest about 37 kni N of San Gabriel Mixtepec (via 
the Oasaca de Julirez-Puerto Escondiclo road), Oaxaca, at an elevation 
of I700 m. TWO small, cascatling, rocky streams cross the road at this 
point, flo~ving southrvest. Nost of the s~~rrounding  countryside has been 
clcaretl ant1 is u~itler culti~.ation, except for the steep, wooded slopes 
along these strea~ns. The  forest is a mixture of tropical tlecitluous and 
oak-pine elements and is in large p;rrt ~.irgin. Deciduous trees predoini- 
nate; some large pines are scattered throughout. Some epiphytes and 
bronleliads are present. Ground shrubbery is dense, especially at the 
base ant1 on the cop of the extensi~re rock outcrops that line the streams. 

'The specinlens were taken (luring the afternoon ant1 evening of June 
23. I t  rained lightly that e\.ening froin 7:30 to 9:00, the only night clur- 
ing a three-clay stay that it rainecl at all; it also rainecl lightly eacl~ 
afternoon from 3:00 to 4:OO. T h e  female was taken late in the afternoon 
on the forest floor near the base of a cliff, a dozen meters from the 
nearcst stream. T l ~ e  nlales were found early in the evening as they 
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perchecl on vines and twigs or on moss-covered boulders near or over 
the streams. None were heard calling. The  only other frogs found here 
were Microbatrachylz~s sp. and Hyln  thorectcs. 

R ~ ~ ~ ~ ~ ~ s . - S u l I e r f i c i a ~ l y ,  H .  pentheter  resembles certain members of 
~ h c  genus Snziliscn, but it has no postorbital process of the fronto- 
parietal bone or add~ lc to r  nza17dibz~lae externzis superficialis, which are 
characteristic of that genus (Starrett, 1960). As in Smilisca and a few 
hylas, the depressor nzandib~rlae has two distinct heads, one originating 
from the posterior edge of the posterior squamosal arm, the other and 
larger lrorn the clorsal fascia of the shoulder. 

H. pcn,theler appe>u-s to belong to the H y  la bisti~zcta group (Duell- 
man, 1964) in possessing a prominent non-projecting prepollex and 
long fingers with little webbing, and in the virtual absence of a quadra- 
tojugal. It  seems more closely related to those members of the group 
in which there is no axillary membrane but which possess nuptial 
spines on the first and second fingers of breeding males. In colol-ation, 
H .  pentheter  most resembles H .  bistincta, but may be distinguished 
from that form by its wider head, larger tympanum, absence of mottling 
on the rear side of the thigh, and in the absence of vocal slits. These t~vo 
species possess the most elongate anal sheaths in the group. 

The  atltlition ol H .  rhryses and H .  l3e17tlzeter necessitates no change 
in the definition of the Hyla  bistinctn group (Duellman, 1964), and 
two subgroups can now be recognized. The  first (chnradricola and 
c h y s c s )  is composed of medium-sized, rather slender, thin-skinned frogs, 
probably without nuptial spines in breeding males but with a distinct 
axillary membrane. They are found at intermediate elevations (2000- 
2600 m) in oak-pine forests of eastern Hidalgo and northern Puebla 
(charndricola), ant1 in central Guerrero (chryses). The members of the 
second subgroup (bistincta, cmssa, pachyclerma, pentheter, and roberts- 
or-zrm) are medium to large, robust, thick-skinned frogs possessing nup- 
tial spines on the first and second fingers ol males but having no axillary 
membrane. Members ol this subgroup are found at intermediate to high 
elevations (1600-3050 m) from jalisco to Oaxaca and from there north 
into eastern Hidalgo. H. bistincta has the largest range of any species 
in either subgroup, both geographically and altitudinally, and is the 
only one with vocal slits. H. bistincta and H .  clzryses have been found 
sympatrically in Guerrero, and the former probably occurs with H. 
crassa on Cerro San Felipe in Oaxaca; no other members of the group 
have been taken together. 

The  last species to be described is a small, broad-headed frog with a 
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bolclly mottled throat and breast, bearing a superficial resemblance to 
certain members of the genus Ptyclzohy ln.  The  specific name is from the 
Greek eopvi~-r./rc, a warrior armed with a breastplate. 

Hyla thorectes, new species 
(Figures 3-4; Plate I, B-C) 

HOLOTYPE.-UMMZ 125390, about 37 kin N of San Gabriel Mixtepec 
[about 100 km airline SSM' of Oaxaca tle Ju5rez1, Oaxaca, 1700 in; 23 
June 1964; Kraig Adler, collector; field no. G H  9341. 

PARATYPES.-UMMZ 125382-125389, eight specimens, same clata as 
holotype. 

R~hrc~ . -Kno~vn only iron1 the type locality. 
D r ~ ~ x o s ~ s . - X  small, broad-headed H y l n  ($8 to 34.2 min snout-vent 

length) with throat and chest boldly tnottlecl with large, irregular, anas- 
tamosing blotches of dark chocolate brown interspersed with brassy- 
flecked white; dorsum various shades of mottled brown overlaid \\?it11 
sinall light green blotches; quadratojugal (rarely absent) a tiny spine- 
shaped bone failing to meet maxilla; vocal slits present; a prominent 
p re~ol lex  with nuptial spines in males; and a small, distinct tympanum. 

DESCRIPTION 01; HOL.OTYPE.-An acl~ilt male with a snout-vent length 
of 31.3 min. Heacl broad and moderately flat, 10.2 inm long, 11.2 mm 
wide; nostrils slightly protuberant, oval horizontally; internaria1 dis- 
tance, 2.5 mm; canthus distinct, conca\.e; loreal region flat; snollt from 
above short, bluntly rounded, with distinct rostra1 keel; snout in pro~rlle 
ro~~nclecl; eye length, 3.6 mm; eyelid width, 3.2 mm; interorbital dis- 
tance, 3.5 mm; tympanum small, round, distinct, 1.G min in qreacest 
diameter; strong supratynlpanic fold extends from posterior border of 
eye to above arm insertion, barely covers upper eclge of t.)~mpaiiuin. 
Hantl length, 9.8 inin; fingers inoclerately long, 1 <4<2<3,  about one- 
third webbed, third finger webbed to base of antepenultimate phalanx, 
second and fourth to base of penultimate phalanx, with only a trace of 
webbing between first and second fingers; discs moderately large, that 
of third finger twice as wide as narrowest ~vidth of finger and 1s 
times the size of tympanum; prepollex moderately enlarged, non-pro- 
jecting, covered with small, horny, nuptial spines along inner eclge of 
first finger to disc; subarticular tubercles round, none bifid; indistinct 
supernumerary pustules on palms and proximal segments of fingers; 
longitudinal row of 3 or 4 pustules along ventrolateral edge of lower 
arm; fold on wrist. Foot length, 14.5 mm; toes moderately long, 
1 <2 <5< 3 <4, about one-half webbed, the fourth toe webbed to base 
of antepenultimate phalanx, inner side of tbircl to middle of antepen- 
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ultim:ltc ~ ~ l i ; ~ l : ~ t i s .  iririrr side of SCCOIIC~ 10 1 ) ~ s ~  of ;~ntepennltimate 
~)halans,  fifth i11ld ot~tci. si(le of tliird to b:lse of pcnr~ltimate phalanx, 
first an(l outer sitlc of sccontl to mitltllc of pcnr~ltimitc phalanx; inner 
rnc~tat:trs;ll tt~bcr-cle clistirict, elliptical; no outer met;it;lrsal tubercle; 
tarsal foltl ~notlei.:~trly distinct, wit11 ;I I-ow of 5 or- f i  small pustules 
st~pcrim~)ose(l upon it: s~rl)ar.tict~lar t~~l>ercles I-ountl, none bifitl; inclis- 
tinct supcl-nlltilcr-;try t ul~ei-clcs on soles of feet ; ~ n d  j~rosimal segments 
of roes; discs riiorlerately l;lrge, that ol' for~rth toe 1 times :IS wide as 
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n;r~ro~\ ics l  xvitltll of toc ; r ~ ~ t l  I IA tinrcs tlle si/c of I ) ~ n l ~ a l l t r ~ r ~ .  Length 
ol t i l ~ i ; ~ ,  14.8 111111; ~i l) iot;~~-s;rI  ;r~-ticl~lirlio~l ~xte11tIs to posterior irlargin 
of eye; heels o\.crl;rl, 2.0  rim. A l ~ a l  she; t~h nioclei-ately long, groovetl 
rnctli;rlly; n o  11-allsvcl-sc tlc~.rri;rl foltl ;tbove ;rnus; ;rnal ptlstrrlcs restrictetl 
to ; I I . ~ ; I  ;\long ~)os tcr - io~ srrrf;rc.e of tlligh near ;rntl below level of anal  
slic;~th o l )e~l  Skin o l  tlorsurri ; r ~ ~ t l  t~ntlei-st~rl'ams of arms and  lower 
lvgs smoot l~;  ~ . c ~ r t c r  of hc;rtl, I~otly, ; r ~ r t l  thighs g1-;rnular. hTo axillary 
iirc~rlb~.;rnc. Vonlcl-inr tooth p i~t thcs  twice the siyc or a choan;~,  oval, 
si11r;rtetl bet 1vec.11 cho;rnac, ( loscl. to one ;r~rolller than to nearest choana; 
voitlcrine teeth 5-5. Choanac oval, 0.6 inrn long. Vocal slits large, extend- 
ing Iron1 the lnicltllc of to11g11c to ;111g1c 01' j;rw. l ' o ~ i g c ~ c  cordiforin, one- 
fourth I'l.ce ~)ostc~.iol-ly. (.~r~~rtl~-;~tojrrg;rl ;I tiny sl)ine-shirl)etl projection 
extentling a n ~ c r i o ~ - l y  11-om 11ie clrr;rcl~-;rtc,  rot c .o~~ncct ing with m;rxill;rry. 

Color 111 li/c.-1)orslrnl o l  hc;ttl, l~otly, ~rntl 1ilrll)s ~ r~o t t l e t l  with various 
shatlcs ol' ligh I ;rntl (lark bi.ow11, o\.erlaitl wit11 sm;rll light gl-cen 
I~lott  lies; chin line of dark 1)1-ow11 ~) ig~r l en t  Tr-om nostril to eye, along 
srl l)r ;~tyir~l~a~ii t .  fold ant1 onto  sides of botly w1ie1.c it I)~-c;~ks rrp into 
1)lorchcs inLe~-sj)e~.sctl with la1111isll ~ ' l l i l ~ :  and, in  the groin, 1,;rle yellow; 
some yellow llccks on anterior sidc of tliigh; throat ;rntl chest with 
1- , ~ tgc ,  . . I~oltl, irregul;rr, ;lnast;~mosing blotches of tlal-k chocolate brown 
i n t c ~ - s ~ ) e ~ ~ c c l  with br;lssy-flecketl white; 1-cst o l  venter, i~iclutl ing UpJlel. 
;rrms anti legs, with occ;rsion;ll Ilcc-ks or brown 1)igmcnt; p~rstules hclow 
;rnrls c.1-e;rrn ~ ~ l l i t e ;  some ~ v h i t c  flecks on  tlorstun of thigh near insertion; 
iris goltlc~r bl-olvn: tyrnl);rntlln t1;u.k brown; 1111l)tial spinrs tl;rrk bl-own. 

(;olor i l l  ol(~ol~ol . - l )o~~srr~n of he;rtl, I~otly, ;rntl lilrlbs blackisli brown 
111or~let1 with brown ant1 sin;rll b l r ~ e  I)lotthcs, lllc latter being the 
1-crnn;tllts of the l ig l~ t  gl-ccn blotclics; of tllroat and  chest with 
I~olt l  I)lotcllrs of (lark brown a ~ i t l  white; solne 1)l.own llccks scattered on 
rest of v r ~ ~ t c i - ;  sul)-all;rl j ~ ~ r s t r ~ l c s  whi(e; llcc-ks on tlorsr~m oC thigh ne;rr 
insel.tion crcain-whitc; tympanrrm dark b rowl~ ;  nt~pti ; i l  spines dark  
1,rown. 

V ~ \ l ~ r ~ \ ' r r o ~ . - ~ ' I l c  1)11sttrles along the \rcntr-ol;~tci-al s ~ ~ r l a c e  of the lower 
; I I . I ~  ;r~.c oc.c;rsion;~lly I-eclucecl, rarely absent. ?'he nuptial  spines in one 
s1)ecilncn (UMMZ 12.5389) ;ti-e lightly c.olol-etl ant1 ( anno t  bc seen with- 
otrt ~l~;~gli i l ication.  T h e  11cnr111 imate sr~lxrrticl~lal. ttll~ercle o l  the foul-th 
finger is wider- than long ant1 gl-oovctl mcdi;rlly ill scvcr;rl specimens. 
T h e  tiny, spine-shapecl qu;rd~.;rtojirg:rl al>l)e;rrs to be absent on  both 
sides in one  inclividual ;11ic1 in al~othei- is absent on  the right side. 
h4orplrological v;rriation in  some mensui-;rl characters is listed in 
Tab le  1. 
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(:011figt11 :itioti 0 1  I ( l o  O I - I  o r  1)10t( 0 1 1  the ill1 Oilt atill 
c llc\t i \  \rll)jr.t t to \ o i ~ ~ c  '11 i;~tion (Fig. 1). 111 one \l)cc imcn (URlhlZ 
I L'5SH:I) I I I C  I)lott l i ~ \  ; I I  c 11111~11 1 cclr~cc~l i l l  \i/e ,i11cI i l l  ten\ity. In some 

O I I I C I \  tllc 1)cIly i \  \ i l  tt1;111? I I C C  01 ] ) ig~ncl~t ,  l ~ ~ t  in 011c (LJ h1hIZ 125389) 
111c l)cll> ; I I I ( I  lor\.~t \ ~ I I  lc~cc\ 01 t l l s  leg\ ;II c co\ CI eel r v i ~ l i  flu k5 of 1)1.c)r\~11 
j ) i~l i~cl l  t .  

p I . l~c~  c i \  co~l\iclt~~ ; I I ) I c  11ic1,1( 111 o\i\ i t 1  111i\ \l)c( ic\ (1'1. I ,  13-C;). Tllc 
tlo1\;11 gl o1111(I colo1- ( ; I I ~  ( I I ; I I ~ ~ c  10 ;I ligllt tan, mottlrtl ~vi th  flcckc of 
( l i t 1  k ( I I O (  o1:11c 111 orv~i, ; I I ~ C I  O \ , ~ I  l a t i e l  r v i t l ~  the \111;111 light gl cell l~lotclic\. 
I 1  l ) ~  CWI \ ~ ( 1  in t hi\ \ t ;~te,  tllc el01 \t1111 I I C C C I I I ~ C ~  gl ;tyi\li ti111, \pc( klc~l  
rvitl1 I) l ; tc  ki \ l i  111 ow11 ;~nt l  \mall I>luc 1)lolt 1l1e 131 orv~i l~lotchcs 011 

tl1e 1111 o ;~ t  ;111cl clic\t ;II c> ;11\o c oli\i(le~ ;ll)l> l i g l~ t c~  . 

I;IC. 4. \ ' ; I I . ~ : I I ~ ~ I I  i l l  I ( - I I I I . ; I ~  ~ o l o r a t i o ~ i  of i { y / ( ~  / I I o ~ ( ~ c / c , Y  a11d a11 cxtretllc co11(liti011 
in I ' Iyc~l ro l r~ ln  .sr.ltrr~irl/r~irtrtr rlrnrtiirlnc.: n-c, 11. tlror.cr/,..v, ITAIXIZ 125389, 125390, and 
125385, i~cs l ) (~c~ i \~c ly :  1 1 ,  1'. ,A.  ~ I ~ ~ r t t ~ r t I ~ r o ,  I l \ l A l 7 ,  1!2332!2 ( 1 ~ 1 , I I  9'3.5). .All arc male%. 

H I I ~ I - I  \.I. A N I )  I I \ I \ I - I  \ . --FI 'I~es~ 1 1  ox\ IVCI c t ; ~  kc11 tllc e\.e~ling of June 
L'.'!,  long ~-vith lhc I { .  / ~ ( ~ r ~ t l ~ ( ~ t ( ~ ~  tli\ctl\\ctl al)o\c. ?'hey were scen and 
llc:~r(l ( ;111i11g I I 0111 ;11)ot11 ( l t~\k (8:OO) 11111 il 1O:OO I>.nr.; 11oi1e ~ t ~ e r c  see11 
or J I C ; I I X I  at ;tny o111c1- ~i tnc.  pI.l~c c;11l t o ~ i s i \ ~ \  01 it lo1t~-11itcl1etl, s1i01-I, 
,quttu1.;11 "~'~-cli," c;~ell o11c l;l\lit~g ~corrlc~vl1at Ic\\ t l i ; l t ~  ;I second. TIIC~C 
rvcrc ~ ) ro ( l~~cc t l  i l l  gl ot11)s ol ;~ l )or~ t  six, thc i~ltct-v;~l l)ctrvec~i calls ~~al-ying 
rl-om f i \  c to trvent), sec.on(l\ ot- mol-c, follo~t~etl 1)y ;I lorig patlse of scvet-;tl 
~ninutes, then another gl-oup of c-all<, ant1 so on. Intlil icl11al5 perched on 
\ritieq 2nd p1;lnt Ic;l~.cs, alrno\t a11va) c o\cr the stream. 

Rr;nr~~rts.-Tlli\ c l i \ r  i ~ l c  ti\,e lit tlc frog clots not sccm to he closely 
1.clntct1 t o  ;111y Soitl l  01- Cctltr;~l a \ m c ~  icln Njlllc ant1 ni;ly be (liqili- 



guishetl from them by its bold vetitr;ll j);tttel.n. I t  does resemble certain 
nleinbers of thc genus l'fyclrolryln in possessing ;I llroatl, flat skull with 
a largc frontol~ai-ietal fontanelle, ;t bl~cnt snout with slightly protuber- 
ant nostrils, :I well delinet1 canthus, ;I c1istinc.t tyml)allum, ;I row of white 
pustules along the vcntl-ol;~tcr;~l ctlgc 01' the lower itrm, and in hahitus, 
but it tlocs not have the ventrol;~tcr;~l glantls chal-itcteristic of breeding 
males in that getius. T h e  qu;~clr;~tojttg;~l of H. tlrorc:ctes, although 
;iplmently absent in ;I few inst;tnces, is present ;is ;I tiny spine-shaped 
bone extending ;interiorly from the quatlrate, similar to but somewhat 
sma1le1- than that found in most l'tyc~hohyln. In some othei- features, H. 
thorectes is similar to one or more species o f  l'tycholryln, ill(-lutling 
forms in both species groups (I)tcellm;~i~, 1963). 'l'he presence of nuptial 
spines in in;~les, ;I well-definetl t;~rsal loltl, ancl l~ossibly the call, wo~cltl 
1)l;lce it with the P. clitlryst~t~otci gi-oup. T h e  webbing of the liantls is 
similar to that in the 1'. schmidtor1c717 group. H .  thorectcs, P. lcorl- 
hnrdschziltzei, and P. spinipollex each possesses a rostra1 keel and a sitn- 
ilar pattern on the sides of die body. T h e  bold tliroat pattern is ap- 
proachetl as ;in extreme contlition in solrlc specimens of P. .cr.ht17i~/torrr111 
c,hnnz~rlne (Fig. 4tl). Occasiot~al spec i i n c ~ ~ s  of P. l~~oi~lr~crtl.rr~lr~tlltzei, P. 
ig7ricolor, and P. spi~i$ol lex  also l~osscss consitlcrablc ventral l~igmen- 
tation, but it mainly consists oC n~tmero~ts  slnall bro~lt l  flecks instead 01' 
the large interconnecteel brown blotchcs prese~lt ill H. tlrorecles ;tntl 
some 1'. s. chn7n1rlnc. H .  b/roroctrs h;is no white stripe o11 the upper lip 
;inti the side of the body, 21s is presetit iir P. Icol7lrtrrtlsc.l1?rItzci, 1'. spini- 
po1lc.x ancl P. ignicolor. 

In ;~tltlition to the absence 01' vcntrol;~tc~-;rl glancls in males, tllei-c arc 
other characteristic-s Ijy which TI.  i'lroroc.l(~s tlillei-s 1'1-om most or all 
l'tyclrohyl(r. 7'he heel pust111e ant1 the white line ;ibo\;e the ilnus, whicli 
occtrr in most Ptyclrolryl(r, ;lt.e ;~l~sctit in N. /lrorc,clc,.c.. The 11c;ltl ant1 
digital pads are I;lrgcr, the tarsal foltl stt-ongcr, ant1 the hind feet less 
extensively wcbbctl th;it~ i t 1  any Ptycholryln. 

In view of these dilferenccs, z~ntl tlespitc tllc similarity to c:ertain 
Ptyclrohyln, I am consitlet,ing this new form a Nyln. Nothing woulcl be 
giincd at the present time by inc:l~~ding tlzorcctcs in Ptychohyla. T o  do 
so would not only weaken the concept of that genus, but inakc it, as 
presently clrnr;lcterizetl, ~~nclefinable. More significantly, data on certain 
important aspects of the frog's biology, ~)articul;trly taclpole morphol- 
ogy, call structlci-e, and osteology, ;Ire allnost completely lacking, data 
which could have a decisive bearing upon its classification. 





1)istances ; I I . ~  by 1.o; t t l  ~tnlcss otllel.~vise itltlic.;ttc(l. .\il-litle tlistanc-es 
were determinetl iron1 the topographic maps issued by the Ilirecci6n 
<:enct.;~l de  (;eogrilic.n y hleteorologi:~ (Cart;t <;erieral tle la Kepi~bl ica  
I\/lesit.ana, 1958 etli tion; sc;tle 1 :500,000); 1oc;rlities placetl in quotes 
;we tlot intlicatccl on these tn;tl,s. I\lti~trtle atr;ts nieasuretl wit11 a n  nltirne- 
tcr; tliscreljancies Iiiay be ;IS 111ucIl :IS 25 metel-s. 

'l'lle c.ontlition of the maxillary ;uc.ll was tletertninetl by racliograplls; 
otllet, osteo1ogic;tl ;inti ntyologic ;tl t h;tl.;tc tet.istit.s ol' the head were 
tletertllitletl by tlissec tion. hlc;~srtl.cilients 1vc.1-e taken its follows: head 
Icngtll, ittlglc ol j;t\v tli:tgorl;tlly to till o l  snout; heat1 width, greatest 
wicltll oS he;rtl betweell srioul ;~ncl :ttlgle o f  j;tav; heel overlap, clistalice 
betweell lleels wlletl legs are Ilexetl ;tt~tl helcl ; I L  right :ulgles to botly axis; 
hancl letlgtll, 1,t.ositll;tl ctltl o S  l~t'clx)llex to lil) o f  longest finger; loot 
length, p1.orinl;tl etitl 01' itrner nlet;tt;tl-sal tul)ercle t o  till oS lotlgest toe; 
eye lcngth, dist;tncc bctavcerl :tlllerior atltl posteriol. angles o l  eyelids; 
tyinl~atlutl~ tli;ttllrtc:i., gre;llcxsr cxjx)wd tIi;ttnclcr, lo ottter edge o f  
I I ~ L Y I I ~ ~ I I S  t y t ~ r ~ t r t r i c ~ r . ~ .  1\11 ol tllc:se ~iie;is~i~.etiictits wcrc. taken will) vernier 
calipers cxt.cj)t the last t~vo,  \vhiclt wet-r tlle;ts~trctl with ;ti1 ocul;~r 
~llic.l.o~nctel.. 

SPF.(:IRIENS E S , \ h l l N E l )  

ZIyln Oislir~tln <:ol)c. PIexico: C;IJEIIRERO: 0111iltemc (IIIAINII 38023-25); Ilc- 
~ t \ ~ c e n  " l ' r ~ c ~ t o  C:liico" ; I I I ~  ".4soIr;1tI(~ro" (IJMRfX 125376). J,\IdISC:O: Sicr1.a d c  Aul -  
I ;~ I I ,  GI.  21.2 k111 Sl< I \ I I I ~ ; ~ I I  (IJhlhli:  102076). RlICtlO/\CAN: Ceno Sa11 Andrbs (west 
slope), ca. 17.7 ~ I I I  \ V N \ \  ( : i ~ ~ ( l i ~ ( l  l li11;11go (Uhl  hl% 102055); Los Conejos, 6.5 km 
\VSW I l ru ;~pa l l  (lJRIhI% 912:1S-'10): ( I J . I I ; I ~ ) ~ I I  (UhIhI% 85452-53, 115233 [121, 121515 
[.I]). hfOREIAOS: 3.3 k111 N CUC~II;IV;IGI (IJIMNH 28168). OAXACA: Cerro San Felipe 
(IIIRINH L'Sl(i3). \'l<l<.\(;KI!%: ( : I I I I I ~ ) I C S ,  1 1 1 .  A t r ~ l ~ j i l r g o  ( I j l h l N I ~ I  2Slf4-66). 

Illiln tlrc~~trtl~icoici I ) r l e l l ~ ~ ~ ; ~ n .  nIcxico: I II l ) : \ I . (~O: I.a:;o tlc. 71-cjoco~;~1, 11.3 k111 1': 
~ \ c ; r x o ( I ~ i ~ l ; ' i ~ ~  (IJhIRl/. llSl(i.5). J'l!EliI.A: 14.5 ~ I I I  \\I I I I I ~ I ( I I ~ I I ; I I I ~ ~  ([JhfhlX 
I I#l(Xi[5]); 11.8 IGII I  I\' I I L I ; I C I I ~ I ~ ; I I I ~ I ~  (IIAlAlX 121565[51). 

fIyl11 c.lr~ysc.s, I I C \ ~  sl)ccics. Plckico: <~1J111IRl<IiO: lit,l\\'ec~r "l'uerto Cl~ico" ant1 
" ; \solr ;~clr~o" ( I  lAlRI% 125352-55). 

Flylt~ t i - t r \ \ t l  1Iroc.cl1i. Mexico: O.\Xi\(::\: ( : ( . I I ( I  S;III I:~'lil>c j ( l lhlNI3 25050). 
I ly ln  f)(,~rll~r;le?, I I C \ ~  y)('(ics. Wlexico: OAS:\<:. \ :  ca. 35 I,ln N S;III (;al)riel Rlislepcc 

(IlhIMZ 125377 81). 
IZyln r - o i ~ c ~ t . \ o ~ t r ~ ~ l    lo^. Mexico: IIIl).\I.<:O: El (:lrico I'artlr~c N;~c io~ra l  (IIRIRI% 

9'2.162, 106401[5]); I G . 1  km N A ~ I I ; I  nla11ca (UMMZ 106432[(il). 
Ifyln / l l o ~ r ~ c . / c ~ ,  llew spctirs. Mexico: 0.-\XI\<:.\:  ( ; I .  35 kin. N S:in (:;~briel hI is-  

tc,l)c.e (11 MZ I z:is2-n0). 
I-'lyc.l~ol~yla r.. t , ~ ~ l l ~ y s t t ~ ~ o / t ~  Kcllogg. Mexico: C:IlI,\l'f\S: C;~\ t : r rat l ;~,  30 l a m  1.V Cilte- 

1jcc ( I  IA1 Rl% SiS', 1-52); ( : l ~ i c . o ~ ~ l r ~ \ e l o  (I lhl AIL !)I I.'!<) 10); 1)isl. Soco~~usco ,  (lei-1-0 
Ov:r~ltlo (I I RIRIZ SSS53-54). 
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Plycl~ol~yltr igr~icolor. l )ue l l~nan .  Mexico: OilSilCf\: 33.6 km S I'alle N:icionnl 
(UMMZ 123327 [2]); 35.5 km S Vallc Nacional (UMMZ 124842 [7]). 

Z'lyrl~oliyln 1eo1zlrti1-tlsclr~~llzei Alrl. Mexico: GUI'.RRERO: ca. 1.6 km SE Sail 
A~ldt.i.s tle la Crux (IJRIMZ 125583--8-1[3]). OAXACA: 8.9 km S \/alle Nacional (UMMZ 
115514-15): 11.7 km S \';~llc Nacio~lal (UMRIX 124840[5]); 32.5 kni S Valle Nacional 
(IIMMZ 124841); \'ist;r I-le~mosa (UMMZ 119604). 

Plyc/ro/r)rl(i sc/ri~ritlto~ir~tr c:/ra~r~~u~ne U u c l l l ~ ~ a ~ r .  Mexico: CHIi\I'AS: 15-18.6 km N 
Puebla Nuevo (IJMMZ 123322-26[31]). 

I'l~~clrol~:ylrr .\. . s c l ~ ~ ~ ~ i t l t o r i ~ ~ ~ ~  Stuart. Mexico: CH1Al1f\S: l:i~rca 1rl;tntla (UMMZ 
I05429 -30). 

I'lyc~lrol~yltr .~,birril)ollrx S ~ l ~ ~ n i t l t .  Guatel~lala:  ilL'T.1 VEKi\I',\%: Finca Los Alpes 
(UMMZ 90873, 90874131). BAJA VERAl'fl%: Sarlta Elena (UMMZ 98119). PRO- 
GRESO: 1:illc.a 13r1c;tral (IIMMZ 10(i783[3J, S-1292). 

S~~rili.scn htrrltliiri I)r~~ni.r i l  & I3il)ro11. Mexico: OAX/lC/\: Tap;~n;'trepec (UMMX 
115183). 

S r ~ ~ i l k c u  plicreottr c~yo~ro.sLicln Smith. Mexico: OAXA(:A: 10.4 kt11 5 Villle Nacional 
(IIMMX 12 1838[81). 

I wish to tl1;111k (;uy (;. I\/lussel' ar~tl  ,J;lnles H. Brown, nly ficlcl co~rl- 
l x~~ l io l~ s ,  I'or 17iaking the sumnler a n  enjoyable one and for assistallcc in 
collec~ing. (:h:ulcs 1;. \/V;~lker, Dale I,. Hoyt, Douglas J. Fuluyma, :uld 
George I< .  %r~g  ol tllc University ol. Riliclliga~l ~ l l s k u n  ol. Zoology 
(CJMMZ) kindly 1.evicwct1 the rnallttscril)~ for me. 

'Z'hc il lr~stl . ;~~ions are the pains~aki~lg wo1.k 01' 1)avicl R/1. 1)ellllis; tlic 
w;~iercolo~,s were pain~etl  l '~ .o~n ICodachrome l~llotograljhs, sul,l,lc- 
~ncnted I)y c.olor lroles taken in 111c field. Sr. l<otlolI'o 13ern:indez Corzo 
of the S?c:re~aria tle Agricul~ura y C;:ui:~tleria tle Mi.xico kindly supplied 
our collcc.ting perlnits. Irving J .  Ca11~~;111 ant1 Theotlore H. Hubbcll 
itlentiliecl tlie sto~n;~cll colllellcs. l-lob:~rt M. Slliilll ;111d Jo1111 1). Ly11c11 
of  the Univel.siiy of' Illinois Muscrllrl or Natural History (UTMNH) 
1o;lllecl sonic co~~lp;~r;tt ive rn;rirl-i;~l. '1'0 a11 of these I ;Iln gr:~teI'ul. 

I ) I I I<I . I .~IAN,  \ \~I I . I . I : \~I  F.. 
I!)li3 A ~.cvie\v 01' l l ~ e  Mitltllc ,1\111cri(i111 I1.w frogs of the ~ C I I I I S  Pt).~lrolryl;l. IJniv. 

1Catisas I'ubl. Mos. Nat. Hist., 15:297-349, 8 pls., 7 figs. 
19(i4 A revic~v of t l ~ c  frogs of ihc Hyl:t I~islincta group. Ibid., 15:4fl)-91, figs. 

M I I ~ S E I ~ ,  C:UY (;. 
I!)(ifl Notes 011 g c o g ~ ; ~ l > l ~ i c  t l is l l - i l )r~t io~~,  Ir;~l)itaL, and L ~ Y O I I O I I I Y  of SOIIIC i\Ic~icatr 

man~lnnls. Occ. I'ap. MIIS. Zool. IJniv. RIitlligan, G36:I-22, I lig. 
s l',\lCItt:l'l', ~ ' I ~ I s c I I , I ~ A  

1960 A retlefinition of the ~ C I I L I S  S~t~ilisca. Copeia, l960(4):300-304, 3 figs. 



PLATE I 

A: EIylu rlrry.tcs, <:rierl.ero, 37.8 nlm snout-vent length 
( U M M Z  125373, 6) 

B: Hyla t lro~ecles ,  Oauaca, 31.7 nlln ( I J M M Z  12538.1, $ )  

D :  Hyla pentlrelcr., O;~r;lca, 45.1 m m  (UhIRIZ 125378, $ )  

1:: Hyla per~lllc,lcr-, O;~sac.a, 57.8 rnln (UMRIZ 125377, 9) 










