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TI-IE TADPOLE OF H Y L A  XOBERTSORUA4,  W I T H  
COMMENTS ON THE AFFINITIES OF THE SPECIES 

ON August 16, 1952, in the course o l  field woik in the state of Hidalgo, 
Mexico, we collcttecl tadpoles o l  a llylid flog in El Chico Parque 
Nacional northeast of Pachuca. I n  vlew of their 3triking similarity 
to the streallllilletl tadl~oles of the genus Plecl?ohyla (EIartweg and 
Orton, 1941; Stuart, 1942), their description seems warranted. 

Fiom the accounts o l  Taylor (1940) and Taylor and Smith (1945), 
it is highly piobable th,it the type locality o l  Hyla tobet tsorum is the 
same a\ 01 veiy nc,u our collecting site. Here a narrow stlearn runs 
tl11ough an open sheep-gla/cd meadow bordered by fir forest at an 
elevation 01 2700 metcrl. The  width o l  the strearrl in many places 
was s ~ l t h  as to permit us to stcp horn one bank to the other. Its bottom 
was 01 diverse clla~actci, nluddy, sandy, ancl in places rocky. Along 
thc rockicr p ~ r t s  a shrubby mat-lorin of C z ~ p e s s u ~  grew on the banks 
and cxtendcd ovei the flowing watel. Thiee adult and two imnlature 
intlividuals ol Hyla lobrt f so l z~m weic collected, and other adults seen. 
All sought saiety in the stream wllen approaclled, and none was seen 
l<u tliei lrom the water ~ h a n  the stream banks. These obseivatiolls are 
genel'tlly in actortl with those o l  Taylor and of Taylor and Smith. 
Thew writers reported large series of H. ~obeitsolunz collected from 
tlie axils 01 plants bordering the stream in the cold of early morning, 
:tntl at  warmer tempciatures, the behavior noted above. We saw some 
r,~nitl tatlpoles ancl numelous ones of a hylld frog, presumably H. 
lobrt(tofunz,  in tlie quieter parts of the rushing \trealn. Seventeen of 
the latter were collected. 

I)ISCI<IPTION OF TADPOLES (Fig. I).-Body slightly depressed and 
elongate. Maximum body width a little greater than one-half of body 
Iellgth (f10111 snout to ventral end of body). Body width measured at 
level ol nostrils slightly greater than three-quarters of the maximum 
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body witlth. This feature, together wit11 the modelately tiuncatc snout, 
gives a very distinctive oblong appearance to the body when viewed 
tlorsally. Eye? small, dorsolateral in position and directed upward. 
Minimum interoibital width slightly greater than width of anterior 
dorsal musculature. Nostrils small, opening anterolaterally. Intclnarial 
width about the same as interoibital width in larger tadpoles, less in 
smaller taclpoles. Intelnaiial width less than width of lips. 

FIG. 1 .  I.aielal view of thc tndpolc of Hplrr 1obei ~ A O I I L I U .  

Tail fin about one and a hall times as long as body, slightly more than 
twice as long as deep, tapering very gradually to a rounded tip. Tail 
musculature not quitc reaching tip. Tail fin not extending onto body. 
Belly wall thin with no muscular modifications, although ventro- 
lateral niuscles present. Lateral line system wcll defined. Spiracle 
sinistral, about equidistant from end ol snout and ventral end of 
body. Vent dextral, the cloaca1 tube extending along ventral part of 
tail fin for a distance equal to about one-quarter o l  body length. 

Body color in formalin uniform dark gray, lightcning somewhat on 
venter. Superficial melanophores linear, deeper melanophores rounded. 
Tail fin light, translucent, darker above than below musculature. Tail 
musculature generally light, its dorsal bordcr hcavily pigmented. 
Scattered dark patches ot rounded mclanophores on tail fin. 

Lips moderately wide, thin, entirely bordered by small papillae, 
which usually lorm two irregular rows on lower lip and on central 
part of upper lip and are arranged as a single row elsewhere. A single 
row of larger papillae between upper lip and outer anterior tooth row, 
and a similar row between lower lip and outer posterior tooth row. 
Laterally, these rows givc way to patches of about 20 somewhat smaller 
and more rounded papillae (Fig. 2). 

Tooth rows 2/3. Anterior rows nearly equal in length, about twice 
as long as anterior beak, lateral end of inner anterior row closer to 
edge of lip than to edge of anterior beak. Inner anterior row inter- 
rupted medially by a distinct rounded notch. Posterior tooth rows 
very slightly shorter than anterior rows. Inner posterior row noticeably 
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turning outward laterally. Teeth 01 all rows ot about equal length, 
and dimini\hing in sire laterally on all ~o.c\ls. 1Iolny be,lhs wcll de- 
veloped, anterior one illoderately arched, postesior one deeply intlentcd, 
giving it a roundccl V-shape. Serrations of beaks peglike, u5ually slightly 
larger in posterior beak, but not strong in cithel. 

Table I gives ineasuleinents made with an ocular miciometer of 
typical tadpoles o l  four species. All tadpoles wele at approxilnately 
the same stage, with hind leg buds just beginning to appear cstcsnnlly. 

The  lolcgoing description was iiiainly b,15ed on tadl~oles 'tt this scagc 
in order to make it coinparable will1 tllc (lev i iptions ol Plec t7 olryln 
taclpoles by Hartweg and Orton and by SLL~,LIL. The  illust~ations likc- 
wise are in nearly the saine style used in their papcls. The  terminology 
used above lollows Stuart (1942). 

R E M R R K S . - T ~ ~ ~ O ~  (1940) records Hyln laf?c?~lzz ,  Hy ln  eu???rzn, and 
a lrog o l  the R n n a  pzpzelzs complcx lrom the type loc,~l~ty 01 N. toberl-  
solurn. Two tadpoles refelable to Rn?zn / I L / I L ~ ? ~ J  werc secured by us in 
collecting the hylid tadpoles described above. Ous tatll~oles ,IIC very 
diflerent froin a series ol pond-type tatlpoles ol H. rhz?trzn collectccl by 
Richard Etlleridgc near Huachinango, Puebla. The  tadpolcs o f  H. 
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exirnia cliller lroni ours in lacking a coinplete lringe ol papillae along 
the upper lip and large papillae between the edge ol the lips and tooth 
rows, in having morc pigment on thc tail fin, in having the tail fin 
well elevated just posterior to the body, with a pointed rather than a 
rounded tip. The  tadpoles ol Hyla lafrentzi are not available to us, 
but in view of the similarities of adult N. exinzia and H. lafrentzi (Tay- 
lor, 1939), it is unlikely that our tadpoles represent this species. There 

I .  3. Mor~tlip;rrts oC the tadpole of Flyla bisti~tcfn. 
(So~newhat  t1iagr;rrnmatic) 

remains, ol coulsc, a possibility that an uniecorded stie,rin-breeding 
species ol Hyln or perll,ips o l  Plecttolryla occuis at the type locality of 
11. ro1)crttorurn. 

]<I I ATION~HIPS.-I~~ body form and propoi tlons, and e\ en in thc 
dclincation 01 the lateral llne system, tllc tatlpoleq here ielerred to 
l l y ln  7 0 1 1 ~ 1  l\o?zrnz veiy closely iesemble specimen5 ~tlcntificd ,ts Pleri? o- 
I~yla tolzzcelzJls by Stuart (1951). I n  mouthpal ts arrangenlent they ale 
closest to tadpoles designated by Stu,ut as Plertlohyln gzlatemrrlenszr. 
r 7 I he mouthparts of P. cotzztenszs tatlpoles arc quite dilrerent, lacking 
lateral patches ol papillae, having shorter posterior tooth rows, and 
having sharply pointed, not pegl~ke, sell-at~ons on the beaks. Tllc tacl- 
poles ol P. gzraten~a/enrzr difl el- from those or Nyln 7 0 1 7 ~ 1  t ~ o l  21172 chiefly 
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in having a relatively chunky body with a conically tapering snout 
rather than a long body with a truncate snout. The  latter have a 
longer cloaca1 tube than any of the species they were compared with 
(Table I) and apparently are darker in pigmentation, though color 
differences are dificult to ascertain froin specimens preserved in 
various ways. 

We have examined the series of incompletely described tadpoles 
tentatively relerred to Hyla bistincla by Shannon (1951). They are 
generally similar to the tadpoles of H .  robertsol-urn, but are more 
like those of P. guatenznlensis in body form. We are fairly confident 
that the identification of this series as Hyla bistincta is correct, since 
the partly transformed spcciinens show no sign of the pollex becoming 
externally partially separable from the first finger, as it does in P. 
guatemalensis at this stage. The  terminal phalange in the pollex in 
these spccimens of I$. bistin,cta is cartilaginous, while colnparable indi- 
viduals of P. guatenznlensis havc this element clcveloped as a relatively 
bony, outwardly directed spine. Thc  nlouthpai-ts of the three species 
are very similar. The  main differences inay be seen in Figures 2 (H. 
rober/so~.unz) and 3 (H. bislinctn) and the figure in Stuart's paper (1942) 
of Plectrolzyla Form X, which is probably the saine as P. gunlenzalensis 
according to Stuart, in litt. The  dilferences are tabularly arranged herc: 

Fringing papillae, 
upper lip . . . . . . . . . . . . . . . . . . .  I>o~~l,le row Douhle row Double row 

lnedially 
Fringing papillae, 

lower lip . . . . . . . . . . . . . . . . . . .  Double row Triple r o l ~  Dor~ble row 

1,atcral papillac . . . . . . . . . . . . . .  Few Many Intermediate 

Anterior bcak cr~lvc . . . . . . . . . . .  Even Indented Even 

Notltringing papillae, Large, Lalge, Modelatc size, 
lower lip . . . . . . . . . . . . . . . . . . .  intcrmccliatc few many 

This should be considercd only a general, tentative guide since we 
know little about the constancy of these characters, particularly in 
H.  bistincta tadpoles, of which there were only threc in this series 
young enough to be compared with the other specics. The  lateral 
papillae, the posterior tooth rows bcing ol allnost equal length, the 
double row of fringing papillae, and the peglike serrations of the beaks 
distinguish these three species from Plectrolryla tadpolc "forms" B, Y, 
Z (and/or P. cotzicensis), and A (probably P. nzalildai, according to 
Taylor, 1942~). 
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The  213 tooth row formula, the circumoral fringing papillae, and 
the presence of at least some large papillae between the fringing 
papillae and the tooth rows suffice to separate the tadpoles of H. 
bistznrta and Ii. roberlsorunz and those of Plectrohyla from other 
known Mexican hylid tadpoles. 

Because of the similarity of the tadpoles of Hyla robertsorum and 
Plectrohyla we examined the adult characters of this species with 
reference to its generic allocation. Adults of 7 obertsorunz have a thick 
glandul,lr ckin, an indistinct tympanum, a supratympanic fold, patches 
of small hoiny spine-like excrescences on the thumb swelling and first 
and second fingers in breeding males, no external vocal sac in males 
fingers plactirally Gee of web, a moderate anal flap, no quadratojugal 
bone, and a large free terminal phalange in the pollex which does not 
pierce the skin and which is not indicated externally by any separa- 
tion of the thumb from the skin of the first finger, the thumb appearing 

instead as a large swelling alongside the first finger, as is common in 
many hylids. Dorsal ground color in adults is olive brown to gray, 
1isually with d,tik brown mottling; immature individuals are usually 
bright green in life. In respect to these characters, 7obe7tsorum may be 
distinguished from Plectrohyla, as presently known, only by the ter- 
minal pollex bone, which in Plectrohyla is oldinarily shaped as a 
apine outwartlly directed; externally the skin covering the spine is 
partly separated from the first finger (at least in adult males). 

H. 7obrttcor1rm is included in the "Hyla bzstrnctn group" by Smith 
and Taylor (1948). The  four specimens examined of another species 
of this group, H. f ~ n r h y d e ~ ~ n a ,  agree in all of the characteristics listcd 
above for N. lobet/sorurn. Coriespondent agreement is found in the 
descriptions and comparisonc of H .  robzlsto/enzo~a, H. robr7tsorum, 
and H .  pochydelnza of Taylor (1940, 19420). In the seven specimens of 
H. btrfincta examined, a quadratojugal is lacking, but the skin appears 
thinnel, the voral sacs are developed externally in males, the tympanum 
is lelatively distinct, ant1 the anal flap is more tlevcloped than in H. 
7obertro7un7. Two other iorm5, H. dnlqzresfi and El. cyclomaczllata, 
related to El .  hirlzncta according to Taylor (1948, 1949), agree with 
H. b / ~ / / n c / n  in at least the two last-mentioned characters, but diner 
from all of the above species by having the fingers partly webbed. 
We do not know the condition of the quadratojugal in these two 
sprcies. Thc  status 01 Cazlphzns crarszim Brocchi, which was placed in 
the H .  bzs/lntla group by Smith and Taylor (1948) and has been con- 
sidered as a Plectrohyla by Hartweg (1941) and by Stuart (1942), is 
uncertain. 
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CONCI.USI~NS.-From the foregoing it  may be seen that the adult 
characters of H. rohertsorum indicate that i t  is morphologically inter- 
mediate between Pleclrol.lyla and Hyla Distincta. T h e  close similarity 
o l  H .  pachyderma and H. roDustofemo7-a to H. roberlso7-unz indicates 
that they also occupy such a position. T h c  tadpoles of H. pnchyderma 
and II. ~obzrsto[enzo?-a arc unknown, but as described above, those o l  
H. bistin,cla, H. robertso7-zrnz, and soinc species of Plectroliyla are very 
similar, a condition we believe due to closeness of relacionship rather 
than to convergence in stream adaptations. I t  is not within the scope 
o l  this paper to discuss more critically the present placement of forms 
within the genus Plectrohyla and the "Hyla bistincta group." Future 
research may show the desirability of recognizing some part o l  the 
latter group as a genus close to Plectrohyla or of including some or all 
of its lorins in Plectrohyla. 
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SPECIMENS E X A M I N E D . - T ~ ~ ~ O ~ C S :  Hyla Distincta, USNM 123690 and 
123694 (G), San Lucas Camotlin, Oaxaca, Mexico; N. exinzia, UMMZ 
103307 (35), 3.5 mi. west of Huachinango, I'uebla, Mex.; F-I. robe7.t- 
s o ~ u n ~ , ,  UMMZ 106443 (17), El Chico Parque Nacional, northeast of 
Pachuca, Hidalgo, Mex.; Plect~t~ohyla cotzicensis, UMMZ 100518 (4) 
and 100519 (9), Maria Tucum, Totonicapin, Guatemala; P. guate- 
malensis, UMMZ 90219 (13), Finca Chichen, Alta Vcrapaz, Guat.; 
UMMZ 98337 ( 2 9  2 km. west of I'anajachel, Solola, Guat.; UMMZ 
98338 (6), Tacana, San Marcos, Guat.; ~ a n a  pipiens, UMMZ 106442 
(2), El Chico Parque Nacional, Hidalgo, Mex. 

Others: H. Distincta, UMMZ 91238-40, Los Conejos, 4 mi. wcst- 
southwest ol' Uruapan, Michoacin, Mex.; UMMZ 102076, 15 mi. south- 
east o l  Autlan, Jalisco, Mex.; UMMZ 102075, Cerro San Andres, 11 mi. 
westnorthwest of Ciudad Hidalgo, Michoacin, Mex.; UMMZ 85452-53, 
Uruapan, Michoacin, Mex.; H. paclzycle~.nza, USNM 115026-29, I'an dc 
Olla, Vcracruz, Mex.; H. robertso7-unz, UMMZ 92462 ant1 106401 (5), 
USNM 114762-85, El Cllico Parque Nacional, Hitlalgo, Mex.; UMMZ 
106432 (6) and S-1558, 10 mi. north o l  Agua Blanca, Hidalgo, Mcx.; 
Plectrolry la cotzicensis, UMMZ 95902-08, 2 km. northwest of Txchiguan, 
Sail Marcos, Guat.; P. guabemnle?lsis, UMMZ 95910, Moinoscenango, 
Totonicapin, Guat.; P. sagorrrnz, UR/IMZ S-836, Mount Ovantlo, 
Soconusco, Chiapas, Mex. 



No. 563 T h e  Tadpole of Hyla robertsol-urn 

I.ITEKhTURE CITED 

HIAIYI wr;c;, N. 1'. 
1911 Notes on the Gcntts Plcc.trohyla, with Descriptions of Ncw Spccies. Occ. 

Papers Mus. Zool. Univ. Mich., No. 437. 

I - ~ A K I  WE(:, N. I<., a n d  G.  ORTON 
1941 Notes o n  T;ldpolcs of thc Genus Plcclrohyla. Occ. I'apcrs Mus. Zool. Univ. 

Rbich., No. 438. 

SIIANNON, F. A. 
1951 Notcs on  a I-Icrpctological Colleclion iron1 Oaxaca and  Other Localities 

i l l  Mcsico. l'roc. U.S. Nat. Mus., 101:165-84. 

S R I I I I I ,  TI. hi., anti E. 11. TAYLOR 
1948 A n  At~nolatcd Chcrkli\t ant1 Key to tllc A n ~ p h i l ~ i a  of Mcxico. Bull. U.S. 

N.lt. M u s ,  194:iv+117. 

s1.uAlc.r, I.. C. 
1942 I)csc~.iplion o f  T w o  NCW Species of Pleclrol~yln BI-occhi ufitll Colnmcllts 

( J I I  Scvcval l7or1r~s of 'padpoles. Occ. Papel-s Mas. Zool. Ulliv. Mich., No. 
455. 

1951 7'hc I-Icrpctofau~l;~ ol the Gr~atcmalan I'latcau, xvith Special Reference 
to 11s Distribution on  the Sot~th~vcstern Highlands. Contrib. Lab. Vert. 
Biol. 1J1tiv. Mich., No. 49. 

TAYI,OR, I .  H. 
1939 Frogs of the Hyln esimia Group in  Mexico, with Descriptions of T ~ v o  

New Species. Univ. Kansas Sci. B1111. (1938), 25, No. 19:42145. 
3940 New Spccics of Mcxicnn Anura. Ibid., 26, No. 11:385405. 
I9.42n 7'adpoles of Mexican Anura. Ibid., 28, No. 3:37-55. 
19421) New Cautlata and Salierltia from Mexico. Ibid., 28, Pt. 2, No. 14:295-323. 
1948 A New Hylid Frog from Eastern Mexico. Univ. Icansas Publ .  Mus. Nat. 

I-list., 1, No. 15:259-62. 
1949 A NCW Hylid  fro^ fl-o~n CenLr;il Vcracvu~. Copcia, 1949, No. 4:272-74. 

''~AYI.OR, E. H., alld H. M. SRIITH 
1945 Sulr~mary of the Collections o l  Amphibians Made in  Mcxico Under the 

Waltcr R a t h b o l ~ e  Bacon Traveling Scholarship. P1.o~. U.S. Nat. Mus., 
95:521-613. 

lieceiued lor publication October 25, 1954 








