
e 2000 by The îlerpetologist;-" Loagvie, Icit. 

A NEW SPECIES OF HYLA (ANURA: HYLIDAE) FROM THE 
SIERRA MIXES, OAXACA, MEXICO, WITH COMMENTS ON 

ONTOGENETIC VARIATION IN THE TADPOLES 

PAUL C. USTACH,' JOSEPH R. MENDELSON III,' ROY W. MCDIARMID,^ AND 

JONATHAN A. CAMPBELL^ 

''Departmen I of BUilopj. VUih Sttiie Univernitij, Lafiiw, UT H4333-5305, USA 
^Division of Atiipiiibidii^ tmd MeptiU'i; Niitioiiiil MiKCtim of Nciliinil iiiaionj, \\'ciAÍúti<rtim, DC 20560. í.'ÍJA 

'^Departiiwnt aj Bùdngij, Univenity of Texa^ at AHingtoti. Arlinglou, TX 76019, USA 
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IN Hi S monograph on hylid frogs of 
Middle America, Duellman (1970) includ- 
ed only nine species in the Hyla histincta 
group. In the three decades since this ina- 
jor work, additioTial specimens have been 
collected and existing mateñal has been 
criticiilly re-examined, bringing the total 
number of species in the group to 15 
(Mendelson and Toal, I9ÖG; Toal and 
Mendelson, 1995). Most of the species in 
the H. histincta group have restricted dis- 
tjibutions in the Mexican highhinds north- 
west of the Isthmus of Tehuantepec, with 
ranges from southwestern Durango, east- 
ward to Puebla, and southward to the Pa- 
cific versant of Oaxaca (Duellman and 
Campbell, 1992- Totü and Mendelson, 
1995). Several species are knowTi only 
from the tj/pe-lticality. In this paper, we 
describe another member of the H. his- 
tincta group lfnü\vn only from the Atlantic 
versant of die Sierra Mixes of Oaxaca, 
Mexico. 

While exploring a separate taxonomic 
(piestion concerning species within the 
Hyla histincta grtjup, we examined avail- 
able .îpeciraens catalogued as H. pentheter 
and H. histincta. Currently, populations of 
H. pentheter are known only frtnn the Pa- 
cific versant of the Sierra Madre del Sur 
(Duellman, 1970). Among specimens cat- 
alogued as H. pentheter in the collections 

at The University,' of Texas at Arhngtiîn 
(UTA) is a series of frogs frtjm the Adantic 
versant of the Sierra Mkes t!iat we deter- 
mined to represent an undescribed spe- 
cies. 

MATERIALS ANT:) METHODS 

Measurements (in inillimeters) were 
made using a dissecting microscope and 
dial calipers (0.0.'5 mm accuracy) and were 
rounded to the neLuest 0.1 mm; measure- 
ments, ratios, and terminology follow 
those of Duehman (1970). Sex of speci- 
mens was determined by presence or ab- 
sence of nuptial excrescences or by direct 
observation of the gunads. Museum acro- 
nyms follow Levitón et id. (1985). Web- 
bing formulae follow Myers and Duellman 
(1982), Snout-vent length is abbreviated 
SVL throughout. Because of small sample 
sizes for females, morphometric compari- 
sons (f-test, ANCOVA) were only made 
among males. Color pattern in life was tak- 
en from field notes and color transparen- 
cies, Data for collecting; sites were con- 
verted to metiic equivalents where ncc- 
essaiy. A list of specimens examined is ^v- 
en Appendix I. 

S^'STEMATK^S 

Hyla calihula sp. nov. 
Hoiotype.•VTk A-5S85 (original field 

no. JAC 3546), an adult male from Mexico: 
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Fit;, 1.•lit/In iiilüutlii ill I i If. Adiill iiuilf {UTA A-5fJfJ3) From Sierra Mixc. Totontepec. 179S in. Oaxaca, 
Mi'xifo: S\'t, r>5.tJ mm. iMiiiin- ii-produtf-tl IVoiii UTA < lolfir Trarispsm'iin- 15154, pliotographcd I>v ). \. 
tJaiiiplit^lU snt'L'inii'ii (fiilft'U'd \ry J. A. C^ainpboll, 

Oaxaca; Siemi Mixf.s, T{)ti)nte[>fC: ob- 
tained by ]. A. Cainpliell on S April 1978. 

Parattjpes.•All adults from Otixaca, 
Mexico; Sierm Mixo-N, Totontepee (UTA A- 
57KS, 5M7fi-H4, 5886, fi929-32, 8508-09, 
13369); Sierra Mixes. E side Totontepec 
(UTA A-13370-71). 

Refarrcil spccbnens.•Adiilt.-i: fnjm Oa~ 
xacti, Mexictt: Sierra Mixes, Totontepec 
(UTA A-7fi3fi. 7951); tadpoles (lots) and 
metLiinorpb.s: IVoiii Oaxaca, Mexico: Sierra 
Mixes, Totontepec (UTA A-58SS. 6168. 
27804-^34, 44990, 44999, • 15000). 

Di(i<s^ti(>si.<i.•A larj^e, robnst tree frog 
tentatively referred to t!ie genus Hijlfi and 
to the H. hhtiiicla f^ronp sensu Diiellman 
(1970) and Toal antî Mendelson (1995); 
see Remarks. Hi/la caiiludd may be distin- 
guished iVoni species in the genus Pk-ctro- 
¡iffla In lacking projecting prepollical 
spines in males and from Phnjnolujas tc- 
nulosü by ba\Tiig .stnootlier skin doiSLiJly, 
lucking vocal slits in males, and by lacking 
webbing on the hands. Hijla calf hula may 

be distinguished JVom the \^^despread spe- 
cies SiiiiliSTif hau (fin a bv- lacking vocal slits 
in males and by being sniiiller [SVL in 
male //, cal (I mía to 56.1 mm versvis SVL 
in male S. haiidinii 75.9 nini (Duellman, 
1970)]. Ht/la cult hula, with its large size 
and distinctive, b<jlil color pattern (Figs. 
1-.3), cannot be confused uitb any other 
knowTi species oi Htjla in Mexico, wdth the 
exception of the supcrficialh- simiKir- spe- 
cies H. poiihelcr and H. hiftîincîa. Con- 
.seqtiently, •we have limitetl our detailed 
comparison ni diagno.stic characters to 
these two species. The adults of //. raltlni- 
la (Fig. 1) are must similar in appearance 
to H. pcitflicfer and may be distinguished 
lVi)m the latter species !">y reaching a larger 
.size (males to ¡56,1 mm SVL, females to 
61.3 mm SVL in H. caltlutlu versus males 
to 51.1 mm SVL, femtdes to 55.5 mm SVL 
in H. penfhctcr), bv having a smaller tym- 
panum (diameter t)l tympanum approxi- 
mately 35% diameter ol' eye in male H, 
raithtila versus approximately 50% diam- 
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éter of eye in male H. pentketer-. Table 1; 
Fig. 2), bv baving more webbing on tbe 
feet (II•2II2•2V4III1•2y2lV2'á•IV in 
H. caithula versus 12•2y2Ïl2•3III2• 
3IV3•2V in H. pentketer), by ha\dng a 
different color pattern on the lateral sur- 
faces of tbe Ijody, lips, and rear of thiglis 
(black markings distinctly .separating dorsal 
and ventral coloration in H. caiihiita versus 
black markings separated from tiorsal col- 
oration above by tliin, wbitish tan line antl 
fading ventrally into yellow coloration in 
U. ptmiheten Fig. 3), and by having more 
extensive nuptial excrescences {more ex- 
tensive on Finger II and usually present 
on Finger III in H. caltfuda versus less ex- 
tensive on Finger II and absent on Finger 
III ill H. pentheter). Hyln caithula may be 
easily distinguished from the widespread 
H. bistiitctd by tbe lack f)f vocal slits in 
males, which also are absent in H. pen- 
theter. Hyla caithula further differs from 
H. histincia by liaving different webbing 
formvila on the feet (II•2II2•2y^IIIl• 
2y2lV2i/à•IV in IJ. caithula versus II• 
21ll•iy2lU2V2 •1IV2•TV in H. bistinc- 
ta) and a thfTferent color pattern (bold dark 
markings on the kireal and tv'^mpanjc re- 
gions, nearly uniform dark markings on 
lateral surfaces of body and posterioi' sur- 
faces of thighs in H. caithula versus no 
dark markings on loreal and tympanic re- 
gions, dark marldiLgs forming distinct re- 
ticulated pattern on lateral surfaces of 
body and posterior surfaces of thiglis). 

Description of holoUjpe.-•Adult male, 
measTirements (in mtn): SVL 53,7; tibia 
length 28.5; foot length 25.1; head length 
17.2; head width 19.6; snout length 6.6; 
diameter of t\^mpanum IS; diameter of 
eye 5.1; interorbital distance 61; eye•tym- 
panum distance 3.0; body robust; head 
wider than long; snout truncate in profile, 
bluntly rounded in dorsal view, vidtliout 
rostral keel; cantbus rostralis distinct, 
rounded; loreal region concave; lips not 
flared; nostrils teardrop-shaped, not pro- 
tuberant, directed poste rod ors ally; inter- 
nariLil region concave. Top of head fiat; in- 
terojbital region 31% width of bead; di- 
ameter i)f eye 26% \\'idth of head. Supra- 
tympanic fold distinct, thick, extending 
poster ove ntrally from posterior margin of 

orbit, becoming indistinct at level of inser- 
tion of foreann; tympanum distinct, round; 
t),T:npaiiic aniudus distinctly raised anteri- 
orly, indistinct ventrally and posteriorly, 
obscured by supratyinpanic fold dorsally; 
diameter of tympanum 35% diameter iif 
eye; diameter of tympanum 60% eye•tym- 
paniun distance. 

Axillary membrane absent; thoracic fold 
and dermal fold on wiist absent; fingers 
long, slender, with narrow lateral fringe, 
bearing large, ovoid terminal discs; relative 
lengths of fingers: I < II < W < III; discs 
on Fingers II•IV equal in size, as «dde as 
tympanum; disc on Finger 1 smaller tlian 
discs on other fingers, witlth approximately 
60% diameter of tympanum; subarticular 
tubercles large, diameter about one-hiiif 
viidth of terminal disc on same finger, 
rounded, elevated, none bifid; supernu- 
merary tubercles ïew, small, indistinct; 
prepollical tubeicle distinct, large, ellipti- 
cal; palmar tubercle bifid, large, diffuse; 
nuptial excrescences finely granular, 
brown, covering dorsal and medial .surfac- 
es of prepollex and medial surfaces of Fin- 
gers II and III; ulnar tubercles absent; 
webbing on hands vestigi;.d. Heels of ad- 
pres.sed hindlimbs overlap, tibiotarsal ar- 
ticulation extending to eye; tarsal fold dis- 
tinct; tibia length 53% SVL; foot length 
47% SVL; inner metatarsal tubercle dis- 
tinct, large, ovoid; outer metatarsal tuber- 
cle barely evident, low, diffuse; subarticu- 
lar tubercles distinct, large, diameter about 
one-half width of terminal disc on same 
toe, rounded, low; supernumerary tuber- 
cles few, restricted to phalangeal areas; 
toes long, slender, with broad lateral 
fringe, bearing ovoid terminal discs ap- 
proximately same size as discs on fingers; 
webbing thin, formula: II•2II2•- 
2y4lIIl•2i^IV2y2•IV (Fig. 4). 

Cloacal opening directed ventrally at 
lower level of thigh; cloacal sheath long. 
Skin on all dorsal surfaces smooth; skin on 
venter granular; skin on ventrtJ surfaces of 
hmbs smooth; tongue large, round, barely 
free posteriorly: vocal shts absent; voiner- 
ine dentigerous processes with eight teeth 
on left side, four (jn right side, dentigerous 
processes transverse, situated at midlevel 
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10 mm 

B. 
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of chosmae, narrowly separated medially^ 
clitJLinae round, ^videly separated. 

Culo ration of holotype.•In presei^va- 
tive, dorsuTH of body, limbs, and head, and 
lateral surfaces of head steel gray; nine 
small, distinct black markings scattered 
over posterior half of dorsum; distinct 
black lateral stripe extending from anterior 
margin of upper lip, through narial and or- 
bital regions, following the supratympanic 
fold, extending to insertion oí hindlitnb, 
margins of stiipe smooth in all regions, ex- 
cept undulating on the flank; lateral sur- 
face of ftjreaiTn and shank with distinct, 
smooth-edged black stripe; tympanum 
black; thstinct suborbital bar extending 
veTitrally from margin of orbit to margin t)f 
upper Up, Ventnd surfaces of body, fore- 
limbs, and hands dull cream; ventral sur- 
faces of hindhinbs and feet dull gray; 
throat area dull cream with five diffuse 
pale gray markings; flank region below lat- 
eral stripe dull cream. 

Coloration in life.•(Fig. 1: UTA A- 
5SS3, male, paratype; from UTA color 
transparency 16154) Dorsum of body, 
limbs, head, and lateral surfaces of head 
yellowish tan; nine .small, distinct black 
mai'kings scattered over posterior half of 
dorsum; distinct black lateral stripe ex- 
tenthng from anterior margin of upper Up, 
through narial and orbital regifjus, follow- 
ing the supratympanic ftïld, extending to 
insertion of hindliinb, margins of stripe 
smooth in all regions, except undulating on 
the flank; lateral surface of forearm and 
shank with distinct, smooth-edged black 
stripe; tympanum black; distinct suborbital 
bar extending ventraUy from mturgin of or- 
bit to margin of upper lip; iniirgin of upper 
lip narrowly edged with black; distal por- 
tion oi digits and upper surface of discs 
dull gray; axillary and inguinal areas below 
black flank stripe bright yello'w; venter 
mostly cream; iris gold, heavily reticulated 
with black. 

Variation.•Morphometric variation 
among adults is surrnnarized in Table 1. 

^y^J-7<Li'^iy^/-"^.-.X;?'j'-]-l!i'/.l^f;.;.i,J.,'J.!-lM>. 
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Flu, 3.•Luttrul iiiiirldiigs üf Htfla culunda (top) 
(UTA A-1337I) and H. pcntheter (KU 136S73) (bot- 
toTn). 

Most (13/21) individuals have 10-16 chs- 
tinct, black markings scattered over pos- 
terior half of dorsum and distinct black 
flecks scattered over anterior half of dor- 
sum and on the dorsal surface of the tibia. 
The black lateral stripe on the flank is in- 
terrupted po.steriorly in some specimens, 
and tlie suborbital bar tliat extends ven- 
traUy from tîie margin of the orbit to the 
margin of upper lip is absent in some spec- 
imens. Most individuals (19/21) have 
brown mtirkings scattered over die ventral 
surfaces of the body. These marks vary 
from faded gray to bold brown (may be an 
artifact of presei-vation). Nearly half of the 
specimens (10/21) have a ring of brown 
pigment around the pectoral region. The 
markings on the throat area var)' from pale 
gray to daik brown. Nearly half of the 
specimens (10/21) have scattered markings 
on tlie flank region beloAv the lateral stripe; 
these marks also vaiy^ from pale gray to 
dark brovni. The cfmcentration of the mi- 
nute s pin ules forming the nuptial excres- 
cences varies from dense to light. A few 

FIG. 2.•(A) Dorstii aiid profile aspects of tlie head dL A nvAe ilijia caliluäu [UTA A-58S5, lioloh^ie) and 
(B) profile ota male H. peutiie.ler (KU 136873) for coiiiparison. 
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TABLE 1,•Comparison of moriihometric variiition aiiion^ adnîts of Hijhi cfíhhida and U. pentheter. Mean ± 
Sn ;ibriv(? liinge (in pitvrntlicsisl; ;ill inc ¡liiircitic'iits il! linn 

Miilps I'Vrii ilps 

H. caltbula H. veiílht'U-1- /•/ caífíuilfí }î   /.icuíílí-ti-r 
Variahle 11 = Id ,:= :U II - :i Ji   -  2 

Snnut•vent letigllr'' .öa..-] ± 1.9 45.0 ± 2.6 .^9.2 ± 2.7 53.S ± 2.3 
(40,5^(1.1) (39.0-51.1) (36.1-61.3) (52.2-55.5) 

Tibia leaglht 28,0 ± 1.4 23,7 ± 0.9 31.5 ± 1.0 29.9 ±  L.l 
(26.4--3L8) (21.9-26,1) (30.9-32,7) (29,1-30.6) 

Foot length f 24.9 ± 1.4 20,0 ± 1.2 27.9 ± 0,5 25.6 ± 0.2 
(21,0-27.4) (Ití.6-23.7) (27.4-28.3) (25..5-25.S) 

He;xcl lengtht 17,2 = 0.8 14,3 ± 1,3 19,3 ± 1,6 18.0 ± 0.7 
(15.7-18.,5) (10.8-16.9) (17,7-21.0) (17.,5-18.5) 

Head width t 19 .S ± 1.0 17.0 ± 1.3 22.2 ± 0.7 21.5 ± 0.7 
(1S.1-21.Û) (14.2-20.0) (21,4-22.8) (21.0-22.1) 

Tyinpflniim diametert 2,0 ± 0.1 2,7 ± 0.3 2.5 ± O.S 2.8 ± 0,3 
(1,7-2.2) (2.1-^.4) {].7-^.2) (2.R-3.0) 

Eve diLiirieteri 5.ÍÍ ± 0.4 5.1 ± 0,4 6.6 ± 0.7 5.5 ± Q.S 
(4,9-6.3) (4.2-e.O) Í6.0--7.4) (4.9-(-i.I) 

Snout len^tlii 6.7 ± i).3 5.S ± 0.3 7.5 ± 0.1 7,4 ± 0.1 
(6,3-7,2) (5.2-fi,.5) (7,S-7,6) (7.3-7,5) 

t ANCOV.'L (maies iinWK f 
I Anv.nv.\ (iTi;ili's (mivi, r 

1,=;; (' = o.üooi; jr = 
= (I.Ü(KH; dl"= 3. 

45, 

specimens that have íL light concentration 
of minute spinules also lack any on the 
third digit. 

Distribution and ecology.•The type-lo- 
cality-, Totontepec, lies at the headwaters 
of tlie Rio de la Lana, at ahout 1830 m on 
the Atlantic versant of the Sierra Mixes. 
One of us (J. A. Campbell) found the ho- 
lotype at night in secondaiy cloud forest 
habitat. We collected tadpoles at night, in 
pools oí a small stream formed from 
springs emanating from a grassy hillside; 
the water temperature was approximately 
15 C. We Lilso saw them by day hiding un- 
der large boulders. Other amphibians 
found by us in the immedate \T.cinit\'' of 
these .springs were ElcutkerorlactyUt^ hfír- 
kenhiischii and Fseudoeurijcea belli. 

Tadpole.•The format of the tadpole 
description follows that of McDiarmid and 
Foster (1981) and the terminnlogv^ follows 
that of Altig (1970, 1987). The'tadpoles 
described were presewed in 10% buffered 
formalin. An ontogenetic series was ob- 
tained by raising tadpoles in the field 
through complete metamorphosis. Diag- 
nostic cornparisons of tadpoles were made 
against Hyla pentheter, a similar-looking 
species of the H. hisfincta group (Duell- 
man, 1970). Tadpoles were staged accord- 
ing to Gosner (1960). 

Knowledge of the tadpoles of the 15 
species in the Hyla bistincta group is in- 
complete. Larvae of H. calüicollina. H, 
cetiibni, H. charüdricola, H. chryses, H. la- 
bedactyla, H. utyhter, H. pachijdenna, and 
H. Sabrina are unknown; descriptions of 
tadpoles of the remaining species were 
presented by DueUnian (1970) antl Cald- 
well (1974).' 

The tadpole of Jlyln cnlthula is similar 
to other known tadpoles of the H. bi-stiucta 
group (i.e., occur in cold mountain 
streams, continuous fringing papillae on 
the upper lips, and expanded labia with 
one or more lows of large submarginal pa- 
pillae iTiedial to the fringing papillae; 
Dneîlman, 1970; Duellman and Campbell, 
1992; To^d antl Mendelson, 1995), One of 
us (J. A. Campbell) collected 1ÜÜ tadpoles 
in Stages 26^6 at the iype localitv. This 
description is based on a .single tadpole 
(UTA A-27805; Stage 36). 

Measurements (in mm); total length 
66.6; body length 17,9; tail length 48.7; 
height of tiül muscle (at base of tail) 7.9; 
width of tail muscle (at base of tail) 7.0; 
maximum height of dorsal Rn 4.2; (at point 
27.6 posterior to body terminus); maxi- 
mum height of ventral fin 4.1 (at point 
29.5 posterior to body terminus); body 
width 12.2; body height 12.5; eye diameter 
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Fie. 4.•Ventrd íispect of tlie tiíind .in<l t'ncit a\' Hiti liolotype of Hrjla calíhuia; (UTA A-58S5). 

2.0; pupil diameter 0,6; interorbital tlis- 
tímce 7.1; iiLifiaJ diameter 0,4; íntemarial 
distance 4,6; snout-naris distance 1,3; 
snout•eye distance 6.6; snout•spiracle dis- 
tance 10.8; naris•eve distance 3.1; ora] disc 
diameter (transverse) 6.1. 

Body bluntly tivoid in dorsal vievv, wid- 
est at about rnidptjint, taller than wide, 
bullet-shaped in lateral view; nenromasts 
visible; snout nearly .seiuicircnlar in dor.sal 
profile,   rounded  in  lateral  profile;   eye.s 

moderate, not part of dorsal profile, di- 
rected laterally, separated by distance 
about 3,5 times eye diameter; nostrils 
large, directed liitertJly, cIo.ser to eye Üian 
tip of snout. Spiracle sinistral. short, open- 
ing near midbody slightly below niidJine, 
directed posterodorsally at about 45*^, lat- 
eral wall slightly shorter tlian inethtd wtdl, 
forming round aperture. Vent tube destral. 
Caudal musculature robust, highest at 
base, gradually tapering to pointed tip, ris- 
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A- 

B. 

C. 

D. 

FIG. 5.•(A) Lateral view of the ttidpole o£ liijhi ciilthiila ¿md (B) a scheiiititit- of tlie dorsal view; Stage 36 
(UTA A-2TS15), (C) Lateral \new of Staf^e 27 H. calthtda and (D) a schematic of the dorsal \'ie\v, shfjvvniig 
différencie in L'olor pattern üIKI body shupe; tUTA A-27829). 

ing slightly near tip. Caudal fin well de- 
veloped, extending 2.3 mm onto body 
from base of caudal niTisciiIature, tip 
rounded; dorsal fin slightly higher than 
ventral fin, talle.st about one-third its 
length froiTi body; ventral fin shalltjwest 
near body but t)f nearly et^nal height 
throughout its length (Fig. 5). 

Oral disc moderate in size, tuiteroventral 
in position, \vidth about 1.2 times distance 
between eyes, not emargiiiate, completely 
bordered by two rows of small. tiiiTicate 
lateral marginal papillae; approximately 30 
larger, lobate .sirbmarginal papillae at lat- 
eral tips of tooth row.s from which arises a 
single row of submai'ginal papillae medial 
to the marginal papilla on the anterior la- 
biurri; a single rtnv cciinpiised tjf apprfixi- 
mately 16 larger truncate submarginid pa- 
pillae present medial to the margimd pá- 
pula on the posterior labiuni. Ltibial tooth 

row formula 2(2)/3; A^ longest of all tooth 
rows, sHghtly longer than A,; V^-^¡^ shorter 
in lengtli than A^ \mÚí 'P{>'P^>V.¿ A¡, gap 
narro\v. Upper jaw wide, jaw sheath ser- 
rate, niechal part tjf seiTate edge weakly 
convex, lateral processes tapering abruptly 
postertjlaterally; lt>v\='er jaw wide, widtîi 
slightly greater than width of upper ja^v, 
jaw sheath serrate, weakly V-shaped (Fig. 
6). 

In preservative, dorsal surface of body 
imiformly pale brown with some small, 
darker spots laterally; ventral surface of 
body opaque with fevv, browTi spots; gut 
visible ventrally, slightly visible laterally. 
Throat transparent, with few^ brown spots- 
Caudal musculature creain with brown 
dorsal stripe, and large browii spots and 
blotches; dorsal and ventral tail fins 
opaque widr uiiifijnnly thstributed brown 
spots and blotches. 
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5 mm 
Fic. 6.•Mmithpiirts of tîie ttïtlpole oí Ihjla cdthuiü; St:ige 36 (UTA A-27S15) 

Ontogenetic variation.•\Ve initiallvcol- 
lected tadpoles (UTA A-5S88, 6168, 
27804-34) in the field tliat were at or near 
Stage 26. We preseived a sample of these 
in J.0% formalin within 2 h oí' capture. We 
brought remaining ttidpoles hack to camp 
and reared them in plastic containers (30 
cm by IS cm by 15 cm) and fed them Tet- 
ra Min®, a coinmercial fish food. We pre- 
served .samples representing subsequent 
stages through complete metarnoqihosis in 
10% buffered formalin. We collected a .se- 
ries of smaller tadpoles (UTA A-4499Ü. 
44999, 45000) at Stages 25 and 26 from 
the same locality' seven years later, Mor- 
phometric variation among tadpoles is 
summarised in Table 2. Specimens within 
specific stages are invariant with respect to 

major aspects of morphology and mor- 
pbometiy. Among-.stages variation exists in 
color pattern, body shape, the size of the 
eyes, and the number of submargmal pa- 
pillae at the lateral tips of the tooth ro^A/s. 
From Stages 25 to 34, the dorsal stripe of 
the caudal musculature is present, but 
there are TKí lai'ge, dark brouTJ spots or 
blotches on the lateral surface oí the mus- 
culature and tail fins. Rather, the tail fins 
and muscidature have brown flecks inter- 
spersed with faintly formed brown spots. 
In these younger stages, the body shape is 
also more ovoid in dorsal view and gkïb- 
ular in lateral view than in the later stages 
and the eyes are directed dorsolaterally 
rather than laterally (Fig. 5). Around Stag- 
es 35 and -36, the tadpoles assume the coi- 
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TAIíI^E 2.•Moiphometric variütion among tadpoles of Hyl^i catthut/i heíbif; und after Stage 35. 

Viiii.ilitr                                                                                     rj - .'iSJ                                                                    11 -^'M 

Tota! IcnsíEh 

Rocly Ifiigtíi 

Basal tail niLIscie lieiglit 

Maxi inn ni (IOIMíII fin liríght 

Maximum vpnlivil fin height: 

Eye diameter 

Ititerorbitiil disiajice 

50.7 ± 1.4.4 
(22.0-73.0) 
15.2 i 3.1 

{S.:3-1S,9) 
5.9 ± 1.8 
(2,3-8.5) 

33.3 i 0.8 
(1.6-4,4) 
2,9 ± 0.6 
(I.. 5-3.9) 
1,4 ± 0.3 
(0.6-2.5) 
5.0 ± 1,2 
(2,7-7.1.) 

71.3 ± 4.0 
(fi4,I-7a.5) 
líl.t) ± i.3 
(17.S-22.ß) 
8.2 ± 0.5 
(6.8-9.1) 
5.1 ± 0,5 
(4J^i.O) 
4.1 ± 0.5 
(3.2-5.1) 
2.5 ± 0.2 
(1.8-2.8) 
7.2 ± 0.5 
(6.1-f3,2i 

or pattern, body shape, and eye position 
described for the specimen above. Tlie 
spots and blotches become increasingly 
darker with each successive stage thereaf- 
ter Tudpole.s at, or below. Stage 26 and 
less til an approximately 12 min body 
length are indistingiii.shable froin tadpoles 
of HtjUi pentheter. Tatlpole.s le.ss than, or 
equal to, 12 mm body length have approx- 
iniately 12•16 siibniarginal papillae at the 
lateral tips of the totjth rows. Tadpfjle;; 
>12 mm body lengdi fitive approximately 
30 suhîTiargina] papilhie at the lateral tips 
of die tootli rows. At approximatelv Stages 
41 and 42, the tooth rows are still com- 
plete, brit the denticle length is noticeably 
smaller and the jaw sheaths are gone. At 
approximately Stages 42 and 43 the tail fin 
begins to resorb and the tooth rows are 
absent. One tadpole (UTA A-61fi8) at 
Stage 43 has all four limbs emerged and a 
SVL of 23.6 mm and a tail length of 18.7 
mtn. One .specimen (UTA A-6168) at 
Stage 44 has a SVL of 22.2 mm and a tail 
length of 8.4 trtm. A Stage 45 speciinen 
(UTA A-6168) has a SVL of 26.8 mm and 
a tail bud. T^vo .specimens at Stage 46 have 
SVLs of 23,2 mni and 26.4 iriîn. 

The ontogenetic variation observed in 
this series of a species from the Hijla his- 
tincta group is important to note when 
considering the tadpole illustrations pre- 
sented by Strauglian and M-^right (1969) 
and Duellman (1970) from the same 
group. Straughan arul Wright (1969) illus- 
trated and  described similar changes in 

shape and color pattern in a developmen- 
tal series oí H. hogertcie i=H. crassa) tad- 
poles. The four tadpoles of the H. histinci:a 
group ilhi-strated in Duellman (1970) show 
the same variation in color pattern and 
shape according to stage as we observed in 
this series of H. caltkidtí. Tadpoles of IL 
p&ntheter, H. bistincta, tmd H. robertso- 
nnn illustrated by Duellman ( 1970) are all 
earher than Stage .34 and exhibit the same 
color pattern that we observed in tadpoles 
of H, calthula earlier than Stage 34. More- 
over, tadpoles of H. pentheter at or earlier 
than Stage 26 and <]2 mm body length 
arc indistiriguishable from tadpoles of H. 
cali huid- The tadpole of H. .iii}pehi illus- 
trated by Duellman (1970) is at Stage 36 
and exhibits the saine dark .spots and 
blotches and streamlined [itidy shiipe as 
observed in H. calthula in the same stage. 
Based on diese sirnilañtie.s, there is reason 
to su.spect that odier tadpoles in the H. 
histincta group may exliibit similar onto- 
genetic variation, altlnjtigh no study has 
adthe.ssed tins i.ssue. Consequently, we 
suggest that these tadpoles may be difficult 
to identify' when they cannot be positively 
associated with kno\vn adults. 

Etymology•The specific epithet, cal- 
thida, is derived from a Latin novm and 
means "vellow robe" in allusion to the dor- 
sum o( (his bog ^vliich is set off dramati- 
cally from the black border on the flanks. 

Remarks.•One of us (J. R. Mendelson 
111) visited the tyj^ie lottility in 1992 and 
found virtually no remaining forest in the 
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region. It is unlikely that this species per- 
sists in this area, antl we are unaware oí 
anv other populations. 

The genus Hyla is demonstrably para- 
phyletic (da Silva^ 1998), and our referral 
of this species to this genus is necessarily 
tentative. Duellinan (1964, 1970) referred 
several Mexican species of treefrogs to the 
phenetic H. histincta group, and this name 
has heen used frequently in the systematic 
literature (e.g., CaJdwell, 1974; Duellinan 
and Campbell, 1992). The monophyly of 
this group has nut been established, and 
thus its content and definition (based on 
syiiapomorphies) are unclear (see Toal and 
Mendelson, 1995). We tenatively refer H. 
calthuki to the IL bi.stincta group because 
it has been confused with H. pentheter (a 
metnber of the H. histincta group: Duell- 
man, 1970) and hears superficial similarity 
to other members of the group. However 
we agree with TotJ tmd Mendelson ( 1995) 
and da Silva ( 1998) that recognition of the 
H. histincta group and other species 
groups in H y la, are acts of taxonornic con- 
venience and tradition, pending a com- 
plete phylogenetic analysis of these frogs. 
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APPEMniX 1 

Specimens Examined 

Adulta 
Hijta hhtinctu.•y\ZX\CCi; GUERRERO: 4.5 km 

i£ El Limon. 1525 m (KU .14(>..12t)-2;3); 3.3 km N San 
Vicente, 920 m (KU S7117); MICIIOACAN: 14 mi. 
122.5 knij iVom rt. 15 on Valle de Bravo rd. (KU 
I4S653): Lruapan, 5500 ft, [1676 in] (KU fiS077-78): 
Urnapan, 5500 ft, [lß7R m] (UMMZ 112838^9, 
115a32-.13): Dos Aguas (LMMZ 119]9;U34); OA- 
XACA: 5.6 km V\SW Thixiaco (UTA A-36.^2); :íS,l 
kn: E Teotitlan on road to Huautla. 2118 in {UTA A- 
13148): li:i Tejoc«te (UTA Al 7133), 

Htfld pi:nth(;tv!-.•M\LX\C(:). CUEUaERÜ: 5.(5 km 
(bv road] NE Ytnbabnena, 21)00 m (KU l40/í24-2fi); 
CIÀXACA: 29 km SSE Juchatengo. 1980 m (KU 
8G9.36); .11 km N San Gabriel Mextepec. 1«6Ü m (KU 
K)09;î1-33);    0,2   km    N   Jalatengo,    1280    m    (KU 
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13ese3-71); 5,1 km S Jalatengo, 13ÖÜ in (KU 
1.^6872-77); 36.7 km N San Gabriel Mbitepec, 1690 
ni (KU 136S78); 32.9 kiTi N San Gabriel Mixtepet, 
1530 m (KU 136879^3, 136SS5); 37 kin M of Siin 
Gabriel Mixtepec fiibout 1Ü0 kni nirline SSW of Oa- 
xiit-a tk Jvi::mí7.J, 1700 iTi (UMMZ 125377-^1); PiitU 
(USNM 3Ü48eO). 

Ilyh calthula.•MEXICO. OAXACA: Sierra Mise. 
Totontepec, head waters uf Rio de la lAina, 6000 ft, 
[1829 m] (UTA A-57fi8, 5876-86. S50S-9); Sierra 
Mixe, Totontepec. 6220 i\. [1896 mj (UTA A'69â9- 
32); Sierra ML\e, Totontepec, 1798 m {UTA A- 
13369); Sierra Mixe, E side Totontepec, 1780 m 
(UTA A-13370-71). 

Lei rvíie 

Hijld poní/ieícr:•MEXICO: OAXACA: Futía, 25 
mi [40 km] N of, on Highway 125, 4480 ft. f J366 m\ 
(USNM 304934); San Gabrirl Mi^tepec, 36 km N of, 
on Oaxaca Rte. 131, 5440 ft, [1658 m] (USNM 
304945); San Gabriel Mktepec, 30 km N of. on (>a- 
Aaca lite. 131, 4590 ft. [1399 mj (USNM 304949); 
San Gabriel Mlxtepec. 37 km N of, on Oaxaca lite, 
131, .5:750 ft. [1692 m] (USNM .304950-1); 9.3 km S 
Sola de Vega (UTA A-27538). 

H,jla caltfwlfj•M KXICO- OJ\X^VCA: Sierra Mix- 
es, Totontepee, (UTA A-5SSS, 616S, 27S04-.34, 
44990, 44999, 45000). 


