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The publications of the Museum of Zoology, University of Michigan, 
consist of two ser ies  -the Occasional Papers and the Miscellaneous 
Publications. Both ser ies  were founded by Dr. Bryant Walker, Mr. 
Bradshaw H. Swales, and Dr. W. W. Newcomb. 

The Occasional Papers,  publication of which was begun in 1913, 
serve as  a medium for original papers based principally upon the col- 
lections of the Museum. The papers a r e  issued separately to libraries 
and specialists, and, when a sufficient number of pages has been printed 
to make a volume, a title page, table of contents, and index a r e  supplied 
to libraries and individuals on the mailing list  for the entire series.  

The Miscellaneous Publications, which include papers on field and 
museum techniques, monographic studies, and other contributions not 
within the scope of the Occasional Papers, a r e  published separately, 
and a s  it is not intended they will be grouped into volumes, each num- 
ber has a title page and, when necessary, a table of contents. 
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THE FROGS OF THE HYLID GENUS 
PHRYNOHYAS FITZINGER, 1843 * 

THE neotropical hylid frogs a r e  extraordinarily diverse, and only in the las t  
decade has sufficient material become available to  make possible a cri t ical  
analysis of the relationships and distribution of certain groups. This paper 
deals with the group commonly referred to the speciesn Hyla venulosa 
(auctorum). This name, proposed nearly 200 years  ago, has been sub- 
jected to misapplication and nomenclatural confusion ever since i t s  f i rs t  
use. Taylor (1944), who has shown that the Mexican populations a r e  com- 
posite, recognized three species, for which he used the generic name 
Acrodytes. While trying to allocate the Mexican specimens in the Univer- 
sity of Michigan Museum of Zoology to the various species of Acrodytes 
and attempting to determine the status of the South American specimens, 
I became aware of the complexity of the situation and the need for  system- 
atic revision. 

The results of the study as presented in this paper a r e  the clarification 
of the status of the name Hyla venulosa, the characterization of the group 
under consideration as a distinct genus of hylid frogs, the establishment of 
the correct  generic name for  the group, the definition and description of the 
component species, and the analysis of the variation, distribution, and re -  
lationships of those species. 

Many of the hylid genera a r e  poorly defined and a r e  of questionable sta- 
tus. This i s  due chiefly to the fact  that they a r e  based on superficial char- 
acters. In very few forms have gross  anatomical structures been studied; 
also the ecology and modes of life history remain unknown for  most species. 
The genus Hyla a s  now defined is a heterogeneous assemblage of species, 
many of which upon further study will fall into groups of related species. 
Whether o r  not these groups, like the one defined here, should be considered 
genera, subgenera, o r  Artenkreise, can be settled only after a great many 
more species have been adequately studied. 
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MATERIALS AND METHODS 

During the course of this study 532 alcoholic specimens have been ex- 
amined, and the data on certain others have been made available by various 
museum curators. Nearly every specimen in North American herpetological 
collections was examined, a s  were those in the British Museum (Natural 
History) and the Institute de La Salle, Colo'mbia. 

Eight measurements were taken on every suitable specimen; from these 
six proportions were calculated. The mean and range for each measure- 
ment and proportion were determined, and when the samples were of ade- 
quate size the standard e r ror  of the mean (62) was also calculated. The 
body length is the direct line distance from the tip of the snout to the pos- 
terior edge of the vent. The tibia length is the straight length of the tibia. 
The foot length is the distance between the proximal edge of the inner meta- 
tarsal tubercle and the tip of the longest (fourth) toe including the disc. The 
head width is  the greatest width of the head at the position of the tympani. 
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The head length is the straight line distance between the posterior edge of 
the jaw articulation and the tip of the snout. The interorbital distance is 
essentially the width of the frontoparietals between the orbits. The inter- 
narial distance is that between the median borders of the external nares. 
The tympanum length is the greatest horizontal distance between the outer 
edges of the tympanic ring. The number of vomerine teeth is the total for 
both vomers. 

All of the skeletal and cleared preparations were made from alcoholic 
specimens in the University of Michigan Museum of Zoology (UMMZ). The 
skeletons were cleaned by dermestids, and the cleared material was stained 
with alizarin red. The sections of the skin were cut a t  seven microns and 
stained with Mallory's Triple Stain. 

GENUS PHR YNOHYAS FITZINGER, 1843 

Phrynohyas Fitzinger, Systema reptilium, 1843, p. 30 (type Hyla zonata Spix by monotypy). 
? Acrodytes Fitzinger (nomen dubium), loc. cit. (type "Hyla venulosa, Daudin" by mono- 

typy = R a m  venulosa Laurenti [nomen dubium]). 
Acrodytes (sensu Fitzinger), Cope, Nat. Hist. Rev., 5 (17) (1865): 109; Taylor, Univ. Kans. 

Sci. Bull., 30 (6) (1944): 64. 
Scytopis Cope, Proc. Acad. Nut. Sci. Phila., 14 ( 9 )  (1862): 354 (type Scytopis hebes Cope 

by monotypy). 

Historical Account 

Fitzinger (Systema Reptilium, 1843) listed 11 generic names under the 
family name Hylae. One of these is Phrynohyas. Under it a r e  placed four 
generic names a s  follows: 

Cephalophractus Fitz. - Cephalo. galeatus Fitz. 

Trachycephalus Tschud. - Trachy. nigromaculatus Tschud. 

Phrynohyas - Hyla zomta Spix 

Acrodytes - Hyla venulosa Daudin" 

In reviewing the status of the names given above, it was found that both 
Cephalophractus and C. galeatus a re  nomina nuda. The other names a r e  
tenable. Trachycephalus, with type species T .  nigvomaculatus Tschudi 
(1838), applies to a valid genus, for reasons given below. Phrynohyas has 
a s  its type species Hyla zomta Spix, a species occurring in the Amazon 
Basin. The type species of Acrodytes i s  Hyla venulosa Daudin which equals 
R a m  venulosa Laurenti. Neither of these names applies to hylid frogs. 

The reasoning involved in determining the status of Hyla venulosa Dau- 
din and R a m  venulosa Laurenti is as  follows. It is evident from the exam- 
ination of Fitzinger's work that the person's name following each specific 
name is usually the authority for the current generic and specific word 
combination, rather than the original describer of the species. Thus, since 
Daudin f i rs t  used the combination Hyla venulosa, his name appears after 
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the specific name instead of that of  the original describer of venulosa, 
namely, Laurenti. Although Daudin, both in 1802 when he referred venulosa 
to the genus R a m  and in 1803 when he referred it to Hyla, described and 
figured (1802) a hylid frog with paired lateral vocal sacs behind the angles 
of the jaws, he considered the specific name as that of Laurenti (1768). 
Laurenti based his description on a plate in Seba (1734, I:  115, P1. 72, .Fig. 
4). This figure cannot, by any exercise of the imagination, conceivably be 
that of a hylid frog. There are no webs or toe discs (Pl. I ,  Fig. 1); further- 
more, there is a dorsolateral fold! Daudin was in error, therefore, when 
he used Laurenti's name venulosa for a hylid frog with paired lateral vocal 
sacs. Unfortunately, this error has been perpetuated through the litera- 
ture for the past 150 years. Since the name R a m  venulosa Laurenti can- 
not be applied to any hylid frog, and since neither the figure nor the de- 
scription gives any possible clues to the identity of the frog figured by 
Seba, the name R a m  venulosa must be considered a nomen dubium. It 
follows that the generic name Acrody tes (with R a m  venulosa Laurenti 
[ =  Hyla venulosa Daudin] the type species by monotypy) also must be con- 
sidered a nomen dubium. Thus, Phrynohyas (type species Hyla zonata Spix 
by monotypy) is  the correct generic name for those hylid frogs with paired 
lateral vocal sacs behind the angles of the jaws and without the skin of the 
head co-ossified with the skull. 

Cope (1865: 109) was the f irs t  subsequent systematist to use the name 
Acrodytes, when he placed uvenulosa" in it, in Fitzinger's sense. The 
name Acrodytes was not used again until 1944, when Taylor applied it to 
three species of Mexican frogs (A.  inflata, A. modesta, and A. spilomma). 

Cope (1862: 354) erected the genus Scytopis (type hebes) characterized 
by the large parotoid glands on the anterior part of the back, a character 
that is  common to Phrynohyas. Scytopis is  here considered a synonym of 
Phrynohyas, and hebes, the type species, a member of the genus Phryno- 
hyas. 

Hyla tibiatrix Laurenti, which customarily is carried as a synonym of 
Hyla venulosa, likewise should be treated as a nomen dubium. Laurenti's 
description of  Hyla tibiatrix (1768: 34) also is based on a plate in Seba 
(1734, I ,  P1. 71, Figs. 1-2). These figures show a frog with paired lateral 
vocal sacs and possibly a casque head. Daudin considered this species as 
a variety of "Hyla venulosa," although actually the name tibiatrix would 
have been much more credibly applied to his account of venulosa. Seba's 
figure shows no color pattern, the locality is  given only as America, and 
the ambiguous figure might apply to any one of several species of  frogs 
recognized in this paper. It is most logical, therefore, to consider Hyla 
tibiatrix Laurenti a nomen dubium and to apply only those specific names 
which can be assigned with reasonable certainty. 

Generic Diagnosis 

This genus of large, neotropical tree frogs may be distinguished by the 
following combination of characters: the males having paired, lateral, ex- 
ternal vocal sacs formed by a posterolateral extension of the submaxillaris 
muscle and situated behind the angles of  the jaws; skin not co-ossified with 
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the skull; skin of nape and shoulder region thickened by well-developed 
glands producing a volatile secretion that i s  irritating to mucous mem- 
branes (of humans, a t  least); teeth spatulate in form and bifid; adults with- 
out a frontoparietal fontanelle. 

Frogs  of this genus a r e  widely distributed in the New World tropics. 
They a r e  present in lowland a reas  f rom Tamaulipas and Sinaloa southward 
on both coasts of Mexico and Central America as f a r  south a s  Nicaragua, 
beyond which in Central America they a r e  found only on the Pacific side. 
In South America they occur along the Caribbean coast, in the Orinoco 
Basin, throughout the lowlands of the Guianas, in the Amazon Basin a s  f a r  
west a s  Bolivia and Ecuador, and southward into Paraguay and northern 
Argentina. They a r e  also found on the islands of Trinidad and Tobago. 
Recently, a single specimen was collected on the Pacific coast of Ecuador. 

Although this study deals only with those frogs previously known as 
Hyla venulosa, there a r e  other species in South America that may be con- 
generic with Phrynohyas. These a r e  Hyla imilatrix Miranda-Ribeiro, H. 
mesophaea Hensel, H. quadrangulum Boulenger, and H. uerrucigera Peters .  
H. buckleyi Boulenger and H. leprieuri Dum6ril and Bibron may also be 
associated with this group. The genus Trachycephalzcs i s  close to Phryno- 
hyas, f rom which it differs by having the skin of the head co-ossified with 
the skull to form a casque. Additional material for  dissection and skeletal 
study i s  needed before the generic affinities of these frogs can be determined. 

ANATOMICAL CONSIDERATION 

Osteology 

In studying the osteological characters of these frogs, two dried skele- 
tons and one cleared and stained specimen of Phrynohyas spilomma and 
one dried skeleton of Phrynohyas modesta were used. 

Phrynohyas has a broad, solidly roofed skull with no frontoparietal fon- 
tanelle. The nasals a r e  large and in broad contact along the mid-line. The 
ethmoid is extensive and forms a flange laterally. A supraorbital cartilage 
encircles the orbit f rom the ventral edge of the nasals dorsally and then 
posteriorly to the anterior process of the squamosal. Near the anterior 
end of the orbit there i s  a calcified bar  in the cartilage; this extends la ter-  
ally f rom the ethmoid (Fig. 1). The anterior process of the squamosal 
does not reach the maxillary, thus leaving an incomplete arch; a quadra- 
tojugal i s  present. The teeth a r e  spatulate and bifid (Fig. 2). 

The omosternum i s  calcified, ovoid, and longer than wide. The xiphi- 
sternum i s  calcified with a shallow indentation anterolaterally and a deep 
notch posteriorly. The sac ra l  diapophyses a r e  expanded; the anterior edge 
of the diapophysis i s  nearly a t  right angles to the vertebral  column, but the 
posterior edge i s  strongly flared backward. 

The swollen thumb region in the males i s  supported by a large bony 
prepollex; the spine, however, is  not extruded a s  in Plectrohyla. 
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Fig. 1. Dorsal view of the skull of an adult male Phrynohyas spilomma. 

Throat Musculature and Hyoid Apparatus 

The frogs that comprise the genus Phrynohyas a re  characterized by 
paired, lateral vocal sacs  behind the angles of the jaws in the males. Since 
the throat musculature of hylids with paired, lateral vocal sacs has never 
been described, I shall discuss the muscles and hyoid in detail. The follow- 
ing discussion is based upon dissections of two males and one female 
Phrynohyas spilomma. 

The M. submentalis lies in the anterior angle of the lower jaw. It is 
quite thick and consists of transverse fibers extending between the dentary 
bones. The M. submaxillaris is a very thin muscle that ar ises  from the 
whole of the inner surface of the lower jaw, except for the anterior angle 
occupied by the submentalis. Medially, it is attached to the hyoglossus 
and the geniohyoideus, which a r e  dorsal to it. Posteriorly it folds slightly 
and is attached to the sternoradialis of the pectoral girdle (Fig. 3). The 
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Fig. 2. Maxillary tooth of an adult male Phrynohyas spilomma , show- 
ing characteris t ic  bifid condition. 

Fig. 3. Superficial throat musculature of an adult male  Phrynohyas 
spilomma. 
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vocal sacs in the males a r e  formed by a posterolateral extension of this 
muscle. The muscle forms a tube along the inner margin of the jaw and 
extends posteriorly behind the angle of the jaw. Here it expands into a 
pocket with many folds, the vocal sac. Dorsally, the vocal sac is attached 
to the muscles of the suprascapular region. A broad fan of connective tis- 
sue connects this part of the submaxillaris with the posterior part of the 
depressor mandibulae, and it also covers a considerable part of the latissi- 
mus dorsi (Fig. 5). In the females there is a narrow band of fascia extend- 
ing posteriorly from the submaxillaris to the suprascapular region. 

The M. hyoglossus is a paired median muscle that has its insertion in 
the fleshy tongue. The fibers bundle dorsally to the submentalis and ex- 
tend posteriorly along the mid-line. In the throat region this muscle is 
attached ventrally to the submaxillaris. In a line approximately equal to 
the position of the angle of the jaw, the two halves of the muscle split and 
angle laterally. They pass ventrally to the geniohyoideus and dorsally to 
the sternohyoideus to attach on the inner side of the posterior part of the 
posterior bony cornu of the hyoid The geniohyoideus arises on either side 
of the hyoglossus. The inner part of the muscle arises slightly above the 
submentalis, and the lateral part arises from the inner surface of the an- 
terior part of the dentary. These flat muscles pass posteriorly, parallel 
to the hyoglossus. In the throat region they a r e  connected by thin tissue 
to the submaxillaris. At a line equal to the posterior edge of the openings 
of the Eustachian tubes, the two components a r e  separated by the intrusion 
of the sternohyoideus. The lateral part continues posteriorly and attaches 
on the ventral surface of the posterolateral cornu of the hyoid; the median 
p'art passes dorsally to the hyoglossus to insert on the inner surface of the 
bony posterior cornu (Fig. 4). 

Fig. 4. Deep throat musculature of an adult male  Phrynohyas 
spilomma. AC = anterior  cornua of hyoid, GH = geniohyoideus, HG = 

hyoglossus, SH = sternohyoideus. 
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Fig. 5. Superficial shoulder musculature of an adult Phrynohym 
spilomma, showing the location of the vocal sacs .  DM = depressor 
mandibulae, LD = latissimus dorsi, VS = vocal sac.  

The sternohyoideus is partly divided. The mesial part is firmly attached 
by connective tissue to the ventrolateral surface of the mesosternum; the 
lateral part is continuous with the rectus abdominus. The muscle passes 
ventrally to the hyoglossus and divides the geniohyoideus to insert on the 
ventrolateral surface of the hyoid plate. This insertion covers the edge of 
the plate from near the base of the posterolateral cornu to the ventral sur- 
face of the proximal part of the anterior cornu. Arising from the fascia on 
the back part of the skull, the petrohyoideus inserts on the lateral edge of 
the hyoid plate and the lateral edge of the proximal part of the anterior 
cornu. The omohyoideus arises from the inner, anterior surface of the 
scapula and passes anteromesially, partly dorsal to the sternohyoideus, 
to insert on the ventral surface of the hyoid plate between the bases of the 
posterolateral cornu and the posterior cornu (Fig. 6). 

The hyoid plate is thin; in a male with a body length of 74 mm. it is 6 
mm. wide and 4 mm. long. Nearly all of the posterior part of the plate 
and also parts of the anterior a r e  calcified (Fig. 7). The bony posterior 
cornua (thyrohyales) extend backward and laterally a t  an angle of approxi- 
mately 30' from the mid-line. These processes a re  about 10.5 mm. in 
length; however, the bony part measures only 8 mm. The posterolateral 
processes extend backward from the bases of the anterior cornua and 
measure only 3 mm. in length. There is  a slight amount of calcification 
in the middle sections of these cornua. The anterior cornua extend +most 
directly forward for about 7 mm. from the anterolateral parts of the hyoid 
plate. They then loop laterally and extend posterolaterally to the angles of 
the jaws where they turn dorsad and attach to the posterior surface of the 
prootic. 

Several other hylids were compared with P. spilomma. In most of them 
the submaxillaris arises from the inner surface of the lower jaw and com- 
pletely covers the throat region. It is attached posteriorly to the deeper 
muscles of the throat and pectoral girdle. This is true in Hyla boans, H. 
crepitans, H. versicolor, Agalychnis dacnicolor, and Pternohyla fodiens, 
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Fig 6. Hyoid apparatus of an adult male Phrynohyas spilomma, 
showing areas  of muscle attachment. GEN-I = attachment of me- 
dian component of the geniohyoideus, GEN-L = attachment of 
lateral  component of the geniohyoideus, HYO = attachment of the 
hyoglossus, OM0 = attachment of the omohyoideus, PET = petro- 
hyoideus, ST = attachment of the sternohyoideus. 

of those forms examined. A different situation is found in Smilisca baudini. 
In this form the vocal sacs a r e  also paired, but they lie in the throat region. 
The submaxillaris is the same a s  in the forms mentioned above, except that 
there is  a connection medially to the deeper throat musculature. There is 
considerable folding of the thin tissues of the submaxillaris to form the 
paired vocal sacs in the throat region. They a re  separated from each other 
only by the medial connection with the deeper throat muscles. 

The hyoids of Agalychnis dacnicolor and Smilisca baudini were compared 
with that of Phrynohyas spilomma. The hyoid of Agalychnis consists of a 
very long plate with comparatively short posterior cornua, whereas that of 
Smilisca is similar to Phrynohyas but has a slightly wider plate and shorter 
posterior cornua. Trewavas (1933) discussed and illustrated the throat 
musculature and hyoids of two other American hylids -Hyla rubra and 
H .  versicolor. 

Dermal Glands 

Many workers have mentioned the extremely heavy parotoid glands in 
these hylids. Whether or  not the glandular development is homologous with 
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Fig. 7. The structure of the hyoid apparatus in an adult male 
Phrynohyas spilomma. The ossified areas  a r e  darkened. 

Fig. 8. Dorsal view of the body of an adult Phrynohyas, show- 
ing the a r ea  of normal parotoid development. 
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the parotoids of the bufonids is not known. Although the center of develop- 
ment is in the occipital region, the area covered is larger than that in Bufo. 
There is considerable variation in the development of the parotoids among 
the different species of Phrynohyas. Typically, the skin shows a thickened, 
glandular condition on the head between the orbits, in the occipital region, 
and in the supratympanic region. The glandular development continues 
posteriorly on the dorsum for a short distance (Fig. 8). 

Sections of the skin from the neck of Phrynohyas spilomma show that 
there is a great development of the granular poison glands. These a r e  
much larger and much more numerous than the mucous glands. The small 
pustules on the dorsum of these frogs show the same type of glandular de- 
velopment. The skin between the pustules and away from the parotoid areas 
is much thinner and has fewer poison glands and more mucous glands. 

Sections of the dorsal skin of Agalychnis dacnicolor and Smilisca bau- 
dini were compared with the sections from Phrynohyas. In neither of these 
two forms were the poison glands as  well developed or a s  numerous. Phi- 
salix (1922: 18) illustrated elongated, dorsolateral parotoid glands in Phyl- 
lomedusa bicolor. 

The poisonous secretion of Phrynohyas has never been analyzed chem- 
ically, although that of a closely related genus, Trachycephulus, has been 
studied (Vellard, 1929). Lutz and Kloss (1952: 657) compared the effects 
of the secretions of "Hyla venulosa" and H. imitatrix. The effects of the 
volatile poison, which is apparently quite strong, a r e  discussed under 
Phrynohyas spilomma and P. zonuta. 

SYSTEMATIC ACCOUNT OF THE SPECIES OF PHRYNOHYAS 

Phrynohyas hebes (Cope) 

Scytopis hebes Cope, Proc. Acad. Nat. Sci. Phila., 14 (9) (1862): 354-55. 
Hyla venulosa, Peracca, Bol. Mus. 2001. Anat. Univ. Torino, 10 (195) (1895): 29; Boulenger, 

Ann. Mus. Genova, 19 ( 2 )  (1898~):  126; MGhely, Ann. Mus. Nac. Hungarici, Jl (1904): 
226; Miller and Hellmich, Wiss. Ergeb. Deutsch. Gran Chco-Exped. Amphib. and 

Rept., I (1936): 80-83; Lutz, Copeia, 3 (1946): 153; Vellard, Acta. 2001. Lilloanu, V 
(1948): 149-50; Cochran, Bull. U. S. Nut. Mus., 206 (1955): 62. 

Type.-USNM 5837 listed from Paraguay. This specimen i s  one of 
many different species collected during a lengthy exploration of the Para- 
guay and Parana river systems. No definite locality can be given, but since 
the party was known to have collected in the vicinity of AsunciGn, Paraguay, 
I propose that the type locality be restricted to that place. 

Since the type specimen is a badly faded female, one must depend largely 
upon Cope's original description, which I believe is applicable to the frogs 
under consideration. 

Range.-This species occupies the southern extremities of the range of 
the genus, being found from the Rio Sgo Francisco in Minas Gerais, Brazil, 
southward and westward through Paraguay and into northern Argentina 
(Map 1). 

Description.-This moderate-sized species averages about 80 mm. in 
body length; the tibia is less than 50 per cent of the body length. There is 
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Map 1. Locality records for Pkrynokyas kebes, P .  ingens, and P. zonata. 

no tarsal fold, and the subarticular tubercles a r e  rounded. The inner meta- 
tarsal tubercle is roughly elliptical, the distal end slightly pointed, and the 
proximal end blunter. The discs of the toes a r e  smaller than those of the 
fingers, which a r e  equal to the diameter of the tympanum. The head is 
broad and flattened, and the snout is  short and blunt. The canthus rostralis 
is rounded, and the loreal region is decidely concave, The lips a r e  flared. 
The tympanum is  approximately three-fourths the diameter of the eye and 
i s  separated from it by a distance nearly equal to the diameter of the tym- 
panum. The vomerine teeth range from 12 to 16 and average about 14. 
They a re  situated on two slightly curved ridges between the relatively 
large internal nares. The tongue is broadly cordiform and barely free 
behind. 

The toes a r e  webbed to the base of the disc, except for the fourth, which 
has the last two phalanges free. The fingers a re  webbed for about one- 
third of their length, but the web between the f i rs t  and second digits is ru- 
dimentary. There is a well-developed parotoid in the head and neck region. 
The glandular development extends laterally to form a heavy fold above the 
tympanum, which it partly conceals. There a r e  scattered pustules on the 
back; the throat, belly, and posterior surfaces of the thighs a r e  granular. 



WILLIAM E. DUELLMAN 

TABLE I 

SUMMARY OF MEASUREMENTS AND PROPORTIONS 
OF EIGHT ADULT PHRYNOHYAS HEBES 

Coloration.-There is a tawny brown patch that begins on the eyelids and 
continues posteriorly. This is usually outlined in a darker brown. The 
snout is  either cream or light tan, a color that persists a s  a dorsolateral 
band on either side of the dorsal dark patch (Pl. I, Fig. 2). Just anterior ' 

Character 

Number of specimens 
Body length 
Tibia length 
Pe r  cent tibia/body length 
Foot length 
Head length 
Pe r  cent head/body length 
Head width 
Pe r  cent head width/body length 
Interorbital distance 
Per  cent interorbital/head width 
Internarial distance 
Per  cent internarial/head width 
Tympanum length 
Pe r  cent tympanum/head length 
Vomerine teeth 

to the tympanum there begins a lateral dark brown band that passes over 
the tympanum and onto the flank. In some specimens there a r e  spots of 

Range 

darker brown in the lighter dorsolateral band. There a r e  transverse bands 
on the limbs that a r e  about twice the width of the interspaces. The color 

6' 

3 
73.0-86.0 
34.0-40.0 
46.5-47.6 
27.5-35.0 
22.0-24.5 
28.5-30.1 
24.0-28.5 
32.3-33.1 

6.5- 9.0 
24.5-31.6 

5.0- 6.5 
20.8-23.2 

4.0- 5.5 
18.2-22.4 

12-16 

Mean 

of the bands is the same a s  that of the dorsal patch, and the color of the in- 
terspaces is the same a s  that of the dorsolateral band. There a r e  dashes 
or  dots of dark brown in the light interspaces. The belly and other under- 

? 
5 

68.0-84.0 
34.0-39.5 
45.2-50.0 
27.0-34.0 
22.0-26.5 
28.7-32.4 
23.0-28.5 
30.5-34.5 

6.5- 9.0 
27.5-32.1 

5.0- 6.0 
17.9-22.2 
5.0- 6.0 

20.8-23.1 
14-16 

3 

3 
80.3 
37.7 
46.9 
32.2 
23.7 
29.5 
26.3 
32.8 

7.3 
27.7 

5.7 
21.6 

5.0 
21.0 
13.3 

surfaces a r e  cream or sometimes tinged with tan. 
Remarks. -One immature individual from Patino, Paraguay, is tenta- 

9 
5 

80.3 
37.8 
47.2 
32.0 
24.9 
31.1 
26.4 
32.9 

7.8 
29.5 

5.4 
20.5 

5.5 
22.1 
14.8 

tively referred to this species. The specimens described by Miiller and 
Hellmich (1936: 80-83) from the Gran Chaco resemble those that I have 
examined Unfortunately, their specimens were destroyed during World 
War 11. 

Affinities.-This species is very close to P. zonata, and it is given 
specific rank only because of the absence of intermediate specimens. Three 
specimens from Chapada, Mato Grosso, Brazil (BMNH 1903.3.26.54-6), 
somewhat resemble P. hebes in their dorsal color pattern, but in most 
other respects they are like P. zonata. I have considered them P. zonata. 

Specimens examined.-9, as  follows: 
BRAZIL: M i m s  Geruis: pirapor inha-USNM 98536-7. 
ARGENTINA: USNM 73523. 
PARAGUAY: AMNH 19916-7, 19919, USNM 5837 (holotype); Asun- 

ci6n-BMNH 94.3.14.168; Patino-CNHM 10799; Puerto 14 de Mayo, Bahia 
Negra-BMNH 98.6.3.19. 
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Phrynohyas inflata (Taylor) 

Hyla uenulosa, Oliver, Occ. Papers Mus. 2001. Uniu. Mich., No. 360 (1937): 7. 
Acrodytes inflata Taylor, Univ. Kans. Sci. Bull., 30, 1 ( 6 )  (1944): 63-68, P1. M, Smith and 

Taylor, Bull. U. S. Nut. Mus., No. 194 (1948): 74; Peters, Occ. Papers Mus: 2001. 
Uniu. Mich., No. 554 (1954): 7. 

Type.-EHT-HMS No. 17890 from near La Venta, Guerrero, collected 
by E. H. Taylor. 

Range.-Known only from a few localities along the Pacific coast of Mex- 
ico from Colima to central Guerrero. It is quite probable that the species 
ranges northward into Nayarit, southward into Oaxaca, and possibly into 
Chiapas. It may also occur in the Balsas Basin (Map 2). 

NIap 2.  Locality records for Phrynohyas inflata, P. latifasciata, and P.  modesta.  

Description.-This is a large species, the males attaining a body length 
of 95 mm. The hind limbs a r e  comparatively short; three large males have 
an average tibia/body length ratio of 44.97 per cent. One smaller male 
from Colima, however, with a body length of 70 mm. has a tibia/body length 
ratio of 51.4 per cent. Thus, it seems safe to assume that in this species 
a s  in P. spilomma the smaller individuals have on the average a proportion- 
ately longer tibia than do the larger individuals. There is no distinct tarsal 
fold. The inner metatarsal tubercle is large and flat, and the subarticular 
tubercles a r e  large, flattened, and subelliptical. In four males the hind feet 
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average 33.4 mm. in length. The head i s  broader than long and is flattened, 
its width averaging 32.7 per cent and its length 30.2 per cent of the body 
length. The snout is rounded and blunt, and there is an abrupt slope down- 
ward from the nostrils to the tip of the snout. The canthus rostralis is 
rounded but distinct. The loreal region is very noticeably concave, and 
the upper lips a r e  distinctly flared. The tympanum is quite small, being 
about one half the diameter of the eye. It is separated from the eye by a 
distance less  than the diameter of the tympanum. The eyes do not appear 
to be a s  large a s  they a r e  in most of the species in this genus; their diam- 
eter is approximately equal to their distance from the nostrils. 

The vomerine teeth normally range from 12 to 22, with a mean of 17.5, 
and a r e  situated on two highly projecting ridges at the level of the posterior 
border of the internal nares. The ridges a r e  widely separated in the mid- 
line with the medial parts of the ser ies  slightly posterior to the lateral 
parts. In one specimen, UMMZ 104814, the vomerine projections a r e  broad 
and a r e  not separated in the mid-line. The medial part is anterior to the 
lateral parts. There a r e  24 teeth, most of which a r e  situated in one long, 
curved row, but medially there a r e  four teeth in a cluster posterior to the 
primary row. There is also a secondary row of teeth paralleling the left 
wing of the primary row. In all of the specimens the tongue is circular, 
barely notched behind, and only slightly free along its posterior border. 

The fingers a r e  less than half webbed. The web between the thumb and 
f i rs t  finger is vestigial; that between the f i rs t  and second fingers connects 
them a t  the position of the proximal subarticular tubercles. Between the 
second and third fingers the web i s  better developed, connecting them a t  
the second subarticular tubercles. The webbing of the foot is well devel- 
oped. All of the digits a r e  webbed to the disc except the fourth toe, which 
i s  webbed to the base of the penultimate phalanx. The skin above is rather 
thick and has many large, round, flat pustules on the back, especially pos- 
teriorly. The development of the parotoid glands, not so  extensive as  in 
P. ingens, P. spilomma, and P. zonata, is found only in the neck and 
shoulder regions. There is a heavy fold extending posteriorly from the 
eye, above the tympanum, and terminating a t  a point above the vocal sacs. 
The skin on the ventral surfaces of the body i s  granular, a condition which 
is especially pronounced in the throat region. The posteroventral surfaces 
of the thighs a r e  also granular; otherwise, the ventral surfaces of the limbs 
a r e  smooth. 

Coloration.-As described by Taylor (1944: 66), the ground color above 
i s  usually reddish brown, fading to a lighter tan color on the limbs. Super- 
imposed upon this ground color posteriorly is a dark patch, which extends 
from the vent to the sacral  region and laterally onto the flanks. This pos- 
terior patch is separated by a broad band of ground color from an anterior 
patch, which begins on the upper eyelids and extends posteriorly with nearly 
straight sides. This anterior patch may or  may not be solid brown. In 
some specimens there a r e  small spots of ground color interrupting the 
continuity of the dark patch. There a r e  scattered darker flecks on the 
reddish brown ground color, and there is a weakly defined dark bar extend- 
ing posteriorly from the eye to the vocal sac. This bar is interrupted by 
the tympanum, which is light reddish brown. 



F R O G S  O F  THE HYLID GENUS PHRYNOHYAS 2 1 

There a r e  two transverse dark bands on the thighs, two on the tibia, two 
or  three on the tarsus, and usually one on the foot. These bands a re  dark 
brown or  dark reddish brown and are  slightly wider than the interspaces. 
They may or  may not be outlined with a darker color. In some individuals 
the interspaces a r e  marred with a few dark flecks. One o r  two bands of 
similar nature a r e  on the arms, and usually there is  a narrow, incomplete 
band on the hand. The bands on the a rms  a re  narrower than the interspaces. 
The vocal sacs a re  brownish gray. Ventrally the color is a dirty cream, 
the undersurfaces of the limbs being slightly lighter than that of the belly. 
The undersurfaces of the feet a r e  colored like the belly. 

UMMZ 104814 from Michoacb shows basically the same color pattern, 
but it differs decidedly from the preceding description. The ground color is 
a yellowish gray.  he dorsal patches and the transverse leg bands a re  
gray and a r e  outlined in black. All of the dark markings have superimposed 
upon them fine reticulations of black. There a re  a few scattered black flecks 
on the dorsal ground color. The under parts a re  cream, and the vocal sacs 
a r e  dark gray. The eye in life showed a black horizontal bar, separating a 
dorsal and a ventral dark field with vivid golden markings (Pl. 11, Fig. 1). 

Remarks. -Only males of this species a re  known. Taylor gave the length 
of the body of the type specimen a s  95 mm., and the specimens examined by 
me a re  all quite large and robust. It is to be assumed that the females may 
be considerably larger and may possibly attain a greater size than the fe- 
males of P. ingens, the largest known member of the genus. 

The distribution of this species appears to be restricted to the subtrop- 
ical forests of the Pacific coast of Mexico. Taylor found the type ser ies  in 
a forest. Oliver (1937: 7) reported a specimen from the vicinity of the 
city of Colima a s  found &about forty feet above the ground at the base of a 
palm frond in a coconut tree." I found one individual in the Barranca de 
Bejuco near the mouth of the Rio Nexpa in Michoackn. It was on a horizon- 
tal limb about seven feet above the ground in a tropical deciduous forest, 
composed of, among others, Castilla, Licania, Monstera, Plumeria, and 
many Leguminosae. Reptiles and amphibians collected a t  the same locality 
include Bufo horribilis, Bufo marmoreus, Anolis nebulosus, Ctenosaura 
pectinata, Sceloporus siniferus siniferus, Ameiva undulata sinistra, and 
Cnemidophorus guttatus immutabilis. Taylor found his specimens calling 
in rain pools a t  night. 

Affinities.-Phrynohyas inflata is quite distinct from all other Central 
American and Mexican forms of this genus. Only by the South American 
species, P. ingens and P. zonata, is it rivaled in size. The character of 
the broad band of ground color separating a large posterior and a large 
anterior dorsal patch, plus the small size of the tympanum, combined with 
the over-all large size, a r e  sufficient to identify this species. Geographi- 
cally, P. inflata is situated between p. latifasciata to the north in Sinaloa 
and P. modesta to the southeast in Chiapas. There is a possibility that P. 
inflata and P. latifasciata a r e  subspecifically related, but unless interme- 
diate specimens a re  found they should be considered as  distinct species. 
To the south and east the range of P. inflata may overlap that of P. 
modesta. These frogs a r e  dissimilar in their coloration and in certain 
structural characters. 
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Specimens examined.-5, a s  follows: 
MEXICO: Colima: 1 mi. N. Colima-UMMZ 80018; Paso del Rio- 

UMMZ 108019; Guerrero: near La Venta-EHT-HMS 17889, 17891 (para- 
types); ~ ichoacdn:  Barranca de Bejuco-UMMZ 104814. One other speci- 
men, the type, EHT-HMS 17890 from near La Venta, Guerrero, was not ex- 
amined by me. 

Phrynohyas ingens, new species 

(Pl. 11, Fig. 2) 

Ho1otype.-UMMZ 55570, an adult female from La Fria,  Pueblo Nuevo, 
Depto. Zulia, Venezuela, collected April 20, 1920, by H. B. Baker. 

Paratopotypes.-UMMZ 55567-55569 collected with the holotype. 
Range. -Known only from three closely approximated localities in the 

lowlands south of Lake Maracaibo in northern Venezuela (Map 1). 
Diagnosis.-A gigantic member of the genus characterized by a compar- 

atively small head, a high number of vomerine teeth, relatively long legs, 
and a dull brown dorsal coloration. 

Description of ho1otype.- A female measuring 105 mm. in body length; 
tibia 54.5 mm., being 51.9 per cent of the body length; length of foot 44 mm.; 
foot/body length ratio 41.9 per cent; head width 33.5 mm.; head width/body 
length ratio 31.9 per cent; head length 30.0 mm.; head length/body length 
ratio 28.6 per cent. Snout short and rounded; canthus rostralis rounded, and 
loreal region slightly concave; internarial distance 7 mm.; interorbital 
distance 9 mm.; eyes comparatively small, being equal to their distance 
from the nostrils; tympanum large, 6.5 mm., two-thirds the diameter of 
the eye, and separated from the eye by a distance less  than the diameter 
of the tympanum. A heavy supratympanic fold extends from the posterior 
edge of the eyelid above the tympanum and then downward behind it. The 
parotoid glands a r e  very heavy in the neck region; the skin of the back has 
a leathery texture. The fingers a r e  only slightly webbed; the web between 
the f i rs t  and second digits is vestigial, whereas those between the second 
and third and the third and fourth digits connect them for about one-third 
their length. The toes a r e  more completely webbed; the membrane extends 
to the base of the disc of the first, second, third, and fifth toes, but the dis- 
tal and penultimate phalanges of the fourth toe a r e  free. The discs of the 
fingers a r e  slightly larger than the tympanum, but the discs of the toes a r e  
only about half as  large. There is no tarsal  fold; the subarticular tubercles 
of the fingers and toes a r e  rounded but not flattened. The distal subarticu- 
la r  tubercles on the fourth finger and fifth toe a r e  bifid. There a r e  19 vo- 
merine teeth situated on two nearly straight ridges at the level of the pos- 
terior edge of the internal nares. The ridges a r e  only narrowly separated 
in the mid-line. The tongue is rounded, shallowly notched posteriorly, and 
only slightly free behind. The skin dorsally is heavy and smooth; that of 
the belly and throat is granular. 

Coloration. -The dorsal color is a dusky brown, which becomes lighter 
on the flanks, and tannish cream on the belly. The throat is pinkish buff. 
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TABLE I1 

SUMMARY OF MEASUREMENTS AND PROPORTIONS 
OF S M  ADULT PHRYNOHYAS INGENS 

There a r e  small, scattered, darker brown dots on the back,cespecially pos- 
teriorly. On the flanks these form interrupted vertical and longitudinal 
streaks. There is  a dark brown band extending from the posterior edge of 
the tympanum onto the flank. The dark brown spots a r e  especially apparent 
on the dorsal surfaces of the hind limbs, where some of them a r e  fused into 
dark streaks. The posterior parts of the thighs a r e  light tan (Pl. 11, Fig. 2). 

Variation.-In the other known specimens of P. ingens the belly color 
i s  more of a dirty cream, a color that is slightly lighter than that described 
for  the holotype. The dorsal color pattern is essentially the same in all  of 
the specimens. One male is  lighter than the others, the color on the flanks 
being a light gray. In this specimen the dots on the legs have formed better 
developed transverse streaks, and in this respect it resembles the species 
with the transverse limb bands. In three of the specimens the dark band 
behind the tympanum is very indistinct o r  lacking. The vocal sacs  in the 
males a r e  dark brown. 

One paratype, UMMZ 55567, a female, has a body length of 112.5 mm. 
This huge individual has discs on the fingers 8 mm. in diameter. Two spec- 
imens do not have the distal subarticular tubercles of the fourth finger and 
fifth toe showing a bifid condition. 

Remarks.-In his field notes Baker made the following statements con- 
cerning the type series,  which he collected at  La Fria: 'Two pairs of these 
big frogs were copulating in a peccary wallow pond near a big tree. The 
male makes a loud noise like dropping a rock into a vessel partially filled 
with water. After heavy rains eggs on surface (of water) formed films two 
o r  three feet across." These interesting but meager notes constitute the 
total amount of information available concerning the life history and hab- 
itat of the species. 

Affinities.-Undoubtedly, P. ingens i s  closely related to P. zonata, from 
which it differs principally by having a more o r  less  unicolor dorsum and 

Character  

Number of specimens 
Body length 
Tibia length 
P e r  cent tibia/body length 
Foot length 
Head length 
P e r  cent head/body length 
Head width 
P e r  cent head width/body length 
Interorbital distance 
P e r  cent interorbital/head width 
Internarial  distance 
P e r  cent internarial/head width 
Tympanum length 
P e r  cent tympanum/head length 
Vomeride teeth 

Mean 

6' 

4 
84.0 
39.5 
47.0 
33.4 
24.6 
29.4 
26.1 
31.1 

6.8 
25.9 

5.3 
20.1 

5.3 
21.3 
18 

Range 

0 
2 

108.8 
55.5 
50.9 
45.3 
31.0 
28.5 
35.3 
32.4 

9.0 
25.6 

7.0 
19.9 

6.8 
21.8 
19 

@ 

4 
75.0-88.0 
36.0-41.5 
45.9-48.0 
31.0-35.0 
23.5-25.5 
27.8-31.3 
24.0-27.0 
30.0-32.0 

6.5- 7.0 
24.5-27.1 

5.0- 5.5 
18.9-20.8 
4.5- 6.0 

18.4-24.0 
17-19 

9 

2 
105.0-112.5 

54.5- 56.0 
49.8- 51.9 
44.0- 46.6 
30.0- 32.0 
28.4- 28.6 
33.5- 37.0 
31.9-32.9 

9.0 
24.3- 26.9 

7.0 
18.9- 20.9 

6.5- 7.0 
21.7- 21.9 

19 
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by being of a greater size. P. ingens probably differentiated from P. zo-  
nuta through isolation in the Maracaibo Basin. 

Specimens examined.-6, a s  follows: 
VENEZUELA: Trujillo: Savana de Mendoza-UMMZ 57397; Zulia: 

La Fria, Pueblo Nuevo-UMMZ 55567-70 (type series); Orope-CNHM 2604. 

Phrynohyas latifasciata, new species 

(Pl. m, Fig. 1) 

Hyla vemlosa, Boulenger, Ann. Mag. Nut. Hist., se r .  5, X (1882): 327-28; Gadow, Proc. 
2001. Soc. London, 1905, p. 207; Kellogg, Bull. U. S. Nut. Mus., 160 (1932): 176-79. 

Ho1otype.-BMNH 83.2.7.1, an adult male collected at Presidio, Sinaloa, 
Mexico, in 1882, by Alphonso Forrer.  

Paratype.-BMNH 83.4.5.5, from Presidio and presumably collected with 
the holotype. 

Range.-At present known only from the type locality. It probably ranges 
along the west coast of Sinaloa and possibly into Nayarit, where it may o r  
may not intergrade with P. inflata (Map 2). 

Diagnosis.-A small frog characterized by the presence of three large 
brown spots on the anterior part of the back, very wide transverse bands 
on the hind limbs, black vocal sacs, and relatively smooth, nongranular skin. 

Description of ho1otype.- A male measuring 68 mm. in body length; tibia 
30 mm., o r  44.1 per cent of the body length; length of foot 28.5 mm.; foot/ 
body length ratio 41.9 per cent; head width 22 mm.; head length 20.5 mm., 
o r  30.1 per cent of the body length. Head blunt and rounded, snout slightly 
pointed; canthus rostralis rounded but distinct; internarial distance 4 mm.; 
interorbital distance 6 mm.; eyes large, twice the diameter of the tympanum 
and equal to their distance from the nostrils. A well-defined, but not ex - 
cessively heavy supratympanic fold extends backward from the posterior 
edge of the eyelid, above the tympanum, to a point above the protrusion of 
the vocal sacs. The development of the parotoid glands is restricted to the 
head and nuchal region. The fingers a r e  only slightly webbed, the web be- 
tween the f i rs t  and second fingers being rudimentary, whereas those be- 
tween the second and third and the third and fourth connect the fingers for 
about one-third of their length. The toes a r e  more completely webbed, the 
web extending to the base of the distal phalanx (disc) of the first, second, 
third, and fifth toes; the last two phalanges of the fourth toe a r e  free. The 
discs of the fingers a r e  a s  large a s  the tympanum; those of the toes a r e  
scarcely half as  large. There is no tarsal fold, and the subarticular tuber- 
cles of the fingers and toes a r e  rounded and flat. Sixteen vomerine teeth 
a r e  situated on two slightly curved ridges a t  the level of the posterior edge 
of the internal nares. The median part of tne vomerine ser ies  is slightly 
anterior to the lateral parts, and the ridges a r e  separated in the mid-line. 
The tongue is rounded and very slightly notched behind; the posterior edge 
is barely free. Dorsally the skin is smooth except for a few indistinct pus- 
tules posteriorly. The ventral surfaces of the belly and thighs a r e  slightly 
granular; the granular condition i s  more pronounced on the throat. 
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The dorsal ground color is a pinkish buff. On the back between the vocal 
sacs  is a large square patch of chestnut brown. Posterior to this but ante- 
rior to the sacral hump a r e  two smaller, elongated brown spots separated 
in the mid-line by a strip of ground color in which there a r e  three small 
dashes of brown in a longitudinal row. The posterior part of the trunk is 
covered with a large brown patch, which is slightly lighter than the smaller 
anterior patches. There is a dark brown band extending posteriorly from 
the eye, narrowing above the tympanum, and ending just back of the vocal 
sacs. There a r e  two wide brown bands on the thighs and one nearly the 
whole extent of the tibia. These a r e  separated by narrow interspaces of 
cream. There is one wide dark band on each segment of the forelimbs. 
The vocal sacs  a r e  black, and the belly and other undersurfaces a re  cream. 

Remarks.-The paratopotype i s  a young specimen 46 mm. in body length; 
tibia 20.5 mm.; foot 16 mm.; head width 15.5 mm.; head length 15.5 mm. 
There a r e  14 vomerine teeth. The dorsal ground color is faded, but there 
a r e  visible spots a s  described in the holotype. The limb bands a r e  not 
quite a s  wide a s  those in the holotype, and, a s  is true of all  small individ- 
uals of this genus, the skin is very pustulate. 

Boulenger (1882a: 327-28) gave a description of the living specimen here 
designated as  the holotype. This was brought to him from Presidio by 
Forrer.  The description is a s  follows: 

Upper surfaces light brown, with large chestnut-brown spots; these occupy entirely the 
hinder part of the back and the hind limbs; upon the latter the lighter ground-colour appears 
in the form of transverse lines; on the flanks the spots a r e  bordered with pure white; lower 
surfaces of a rather dirty white, the throat with brown vermiculations. The eye is  very 
beautiful, the i r i s  being goldeh with black reticulations, and a vertical and a horizontal 
black bar, forming a cross. The vocal bladders a r e  black, they cannot be retracted, a s  
in the Ranae with external vocal sacs; and when empty they hang on each shoulder like a 
cutaneous lobe. 

Concerning the secretion of this species Boulenger stated (1882a): 
It is  by no means shy, but, when handled, exudes a great  quantity of poisonous fluid, 

more s o  than any Batrachian I have had before. Besides, this fluid, of a milky appear- 
ance, coagulates instantaneously, sticking to the fingers in a very disagreeable manner; 
it has a strong odour, resembling that of peaches, and affects very disagreeably the 
mucous membrane of the nostrils, causing a strong itching. 

Affinities.-This species is closest geographically to P. inflata, the 
northernmost record for which i s  Colima, Colima. It differs from inflata 
in being of smaller size, having a dorsal pattern anteriorly of brown spots 
instead of the large brown o r  gray blotch. The skin is without the well- 
developed pustules of inflata, and the ventral surfaces a r e  relatively smooth, 
not highly granular a s  in most other species of Phrynohyas. The vocal sacs  
a r e  black, not brown o r  gray a s  in P. inflata. 

Specimens examined.-2, a s  follows: 
MEXICO: Sinaloa: Presidio-BMNH 83.2.7.1, 83.4.5.5. 

Phrynohyas modesta (Taylor and Smith) 

Hyla venulosa, Nieden, Das Tierre ich  - Anura, I (1923): 244-45; Kellogg, Bull. U. S. Nut. 
Mus., 160 (1932): 176-79. 

Acrodytes  modesta Taylor and Smith,' Proc .  U. S. Nut. Mus., 95 (1945): 594-96, P1. 27, Fig. 
2, P1. 28, Figs. 2 - 3; Smith and Taylor, Bull. U .  S. Nat. Mus., 194 (1948): 74. 

Hyla modesta,Mertens, Abhand. Senck. Naturf. Gese l l . ,  487 (1952): 30, P1. 10. 



2.6 W I L L I A M  E. D U E L L M A N  

Type. -USNM 115013 from Cruz de Piedra near Acacoyagua, Chiapas, 
Mexico, collected by Hobart M. Smith. 

Range.-Known from scattered localities along the Pacific slopes from 
El Salvador through Chiapas. It occurs in the Atlantic drainage only in the 
region of the Isthmus of Tehuantepec in the states of Oaxaca and Veracruz, 
Mexico (Map 2). 

Description. -This is a rather small species. The largest individual 
examined is a female measuring 80.5 mm. in body length. The average 
length is considerably less, 63 mm. The tibia is rather long and is  nearly 
50 per cent of the body length in adults. The variation in measurements 
and proportions is given in Table 111. There is  no tarsal fold. The inner 
metatarsal tubercle is rounded and subelliptical; the subarticular tubercles 
a r e  rounded The discs of the fingers a r e  larger than those of the toes and 
a r e  equal to the diameter of the tympanum. The head is broad, and the 
snout is short and rounded The canthus rostralis is  rounded; the loreal 
region is slightly concave. The lips tend to be flared. The tympanum is 
about two-thirds the diameter of the eye and is separated from it by a dis- 
tance less than the diameter of the tympanum. The eyes are rather large, 
and are  greater in diameter than their distance from the nostrils. The vo- 
merine teeth range from 10 to 23 and average about 16. They a re  situated 
on two highly projecting ridges at the level of the posterior borders of the 
internal nares. The ridges a r e  narrowly separated in the mid-line. The 
tongue is cordiform, only slightly notched posteriorly, and barely free be- 
hind. The toes a r e  webbed to the base of the disc, except the fourth toe 
which is  enclosed to the base of the penultimate phalanx. The fingers a r e  
half webbed; the membrane between the thumb and the first  finger is vestigial. 

TABLE 111 

SUMMARY O F  MEASUREMENTS AND PROPORTIONS 
O F  TWENTY-SEVEN ADULT PHRYNOHYAS MODESTA 

Character 

Number of specimens 
Body length 
Tibia length 
Pe r  cent tibia/body length 
Foot length 
Head length 
Pe r  cent head/body length 
Head width 
Pe r  cent head width/body length 
Interorbital distance 
P e r  cent interorbital/head width 
Internarial distance 
P e r  cent internarial/head width 
Tympanum length 
P e r  cent tympanum/head length 
Vomerine teeth 

Mean 

13 
63.7 
31.0 
48.7 
25.5 
19.5 
30.6 
20.8 
32.6 

5.6 
27.1 

4.7 
22.8 

4.2 
21.7 
14.7 

$ 9 3  
14 

63.5 
31.7 
49.9 
26.5 
19.5 
30.8 
20.9 
32.9 

5.8 
28.0 

4.8 
22.9 

4.3 
22.2 
16.7 

- + 20: Range 

13 
3.03 
1.38 
.83 

1.27 
.86 
.64 

1.01 
.46 
.30 
.79 
.22 
.85 
.28 

1.27 
1.69 

8 
13 

54.0-69.5 
25.5-33.5 
46.8-51.2 
20.5-29.0 
16.5-22.5 
28.8-32.6 
17.5-23.0 
31.4-34.3 
4.5-6.5 

25.6-30.6 
4.0-5.0 

19.2-23.9 
3.5- 4.5 

19.4-24.2 
12-23 

P 
14 

4.66 
2.38 
1.16 
1.99 
1.20 

.81 
1.47 

.55 

.36 
,94 
.28 

1.34 
.33 

1.00 
1.77 

P ,  
14 

52.0-80.5 
26.0-40.0 
46.8-55.9 
21.5-32.5 
17.0-23.0 
28.6-32.8 
18.0-26.0 
31.2-35.1 

5.0-7.0 
25.5-32.4 

4.0-5.0 
19.0-26.5 
3.5- 5.5 

18.2-24.4 
10-21 
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The dorsal surface is  covered with scattered, small, round pustules. The 
development of the glandular condition of the skin is considerably less than 
in P.  ingens, P. spilomma, and P. zonata; it is  restricted to the neck re- 
gion and the fold above the tympanum. The skin of the throat, belly, and 
posterior surfaces of the thighs is granular. 

Coloration.-In preservative the dorsal ground color is  a medium brown 
to a lavender brown. The ventral surfaces a r e  a dirty cream or  a light 
brown. Dorsally there a re  scattered black dots on the back. On the limbs 
these dots usually form thin, broken, transverse lines. Five specimens 
from Mazatenango, Guatemala, display a coloration somewhat different 
from that of specimens from Mexico. Three of the specimens a r e  very 
heavily dotted dorsally. The dots on the limbs extend onto the feet and 
even to the discs. In two of the individuals the dots form short, thin, bro- 
ken, dorsolateral lines. In all of the Mexican specimens the venter is un- 
spotted, but four of the specimens from Mazatenango have the ventral sur- 
faces of the hind limbs spotted. One of these also has the throat and belly 
heavily spotted. There may or  may not be a dark line bordering the upper 
edge of the tympanum, which is colored like the dorsum. The vocal sacs 
a r e  brown (Pl. III, Fig. 2). 

Remarks.-Six juveniles collected in the autumn of 1937 in the vicinity 
of Escuintla, Chiapas, Mexico, range in body length from 26 to 33 mm. 
(average 29.6). They a re  colored like the adults save for the lack of black 
dots on the dorsal surfaces that a r e  characteristic of the larger individuals. 

Several specimens of P. spilomma superficially resemble this species. 
Most of these a r e  badly faded individuals in which the dorsal dark patch is 
not readily apparent. 

There is little known of the habitat and habits of this species. Males 
collected at Mazatenango, Guatemala, on July 29, 1924, a r e  in breeding con- 
dition and have brown, horvy nuptial rugosities on the thumbs. Taylor and 
Smith (1945: 596) stated: "During the wet season in Chiapas specimens 
were found calling at night in a t ree  about 12 feet above the ground. The 
call is a loud, raucous, grinding noise that lasts perhaps a second. It is  
sometimes repeated twice o r  thrice, and then follows a long period of 
silence." 

Affinities.-Although structurally P. modesta closely resembles P.  spi- 
lomma, they must be regarded a s  distinct species. The ranges of the two 
forms overlap on the Pacific slopes from the Isthmus of Tehuantepec to 
Guatemala. In coloration P. modesta resembles the brown form of P. 
zonata from the upper Amazon Basin. The latter, however, can easily be 
distinguished from P. modesta by the shorter tibia and lack of black dots 
dorsally. 

Specimens examined.-37, a s  follows: 
GUATEMALA: Suchitepeque: Mazatenango-CAS 69726-30. 
MEXICO: Chiapas: Colonia Soconusco-USNM 115024-5; Cruz de 

Piedra-USNM 115013- 19, 115021-3; Escuintla-UMMZ 88270 (10); La Es- 
peranza-UMMZ 87849-50, USNM 115010- 12; Oaxaca: Tuxtepec- USNM 
46917; Veracruz: Jesds Carranza-UK 27392-4; Minatitlan-AMNH 52147. 

Mertens (1952: 30) reported two specimens of this species from La- 
guna de Jocotal, San Miguel, El Salvador. They were not examined by me. 
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Phrynohyas spilomma (Cope) 

Hyla lichenosa Giinther, Cat. Batr. Sal., 1858, p. 102, P1. 8, Fig. c; Brocchi, Miss. Sci. 
Mex. L'Amer. Cent., 3 ( 2 )  (1881): 33; Sumichrast, La Naturleza, 6 (1882): 81. 

Hyla spilomma Cope, Proc. Amer. Phil. Soc., 17 (1877): 86; Brocchi, op. cit., 1881, 
pp. 39-40; Boulenger,Cat. Batr. Sal., 18826, pp. 402-3; Sumichrast, op. cit., 1882; Cope, 
Bull. U. S. Nut. Mus., 29 ( 1 8 8 7 ~ ) :  15; Giinther, Biol. Cent. Amer., 1901, pp. 282-83; 
Nieden, Das Tierreich - Anura,I (1923): 247. 

Hyla pae?zzdlata Brocchi, Bull. Soc. Philom. Paris, 7 ,  111 ( 1 )  (1879): 21; Brocchi, op. cit., 
1881, pp. 45-46. 

Hyla nigropunctata Boulenger, op. cil., 1882b, p. 366; Garman, Bull. Essex h s t . ,  16 (1884): 
45; Ferrari-Perez,  Proc. U. So Nat. Mus., 9 (1886): 198. 

Scytopis uenulosus, Cope, op. cit., 1887a, p. 12. 
Hyla venulosa, Ginther, op. cit., 1901, pp. 272-73; Gadow, Proc. 2001. Soc. London, 1905, 

p. 207; Nieden, op. cit., 1923, pp. 244-45; Kellogg, Bull. U. S. Nut. Mus., 160 (1932): 
176-79; Dunn and Emlen, Proc. Acad. Nat. Sci. Phila., 84 (1932): 24; Stuart, Misc. 
Publ. Mus. Zool. Univ. Mich.,No. 29 (1935): 39; Gaige, Carnegie Inst. Wash. Publ., 
457 (1936): 293-94; Smith, Occ. Papers Mus. 2001. Univ. Mich., No. 388 (1938): 12; 
Smith, Chicago Nut., 4 ( 2 )  (1941): 38. 

Acrodytes spilomma, Taylor, Univ. Kans. Sci. Bull., 30, 1 (6)  (1944): 64; Taylor and 
Smith, PYOC. U.S. Nat. Mus., 95 (1945): 593-94; Smith and Taylor, Bull. U. S. Nat. 
Mus., 194 (1948): 75; Taylor, Univ. Kans. Sci. Bull., 33, 1 (2 )  (1949): 176; Reese and 
Firschein, Trans. Kans. Acad. Sci., 53 (1)  (1950): 52; Werler and Smith, Texas Joumz. 
Sci., 4 (4)  (1952): 552. 

History.-Giinther (1858: 102) based his description of Hyla lichenosa 
on ten specimens, seven of which were young or  half-grown individuals from 
Mexico; the other three were noted a s  USouth America, Amazons, A m e r i ~ a . ~  
He failed to designate a type, and I assume that they all represent syntypes. 
The figured specimen (1858, Pl. 8, Fig. c.) also is not designated. Bou- 
lenger (1882b: 366) described Hyla nigropunctata on the basis of the seven 
Mexican syntypes of lichenosa, plus two others from the same country. By 
using Giinther9s Mexican syntypes of H. lichenosa a s  part of his type ser ies  
of H. nigropunctata Boulenger thus by inference restricted the name liche- 
nosa to the South American specimens. The other three syntypes of H. l i -  
chenosa a re  listed under H. venulosa in Boulenger's catalogue, and he placed 
Hyla lichenosa in part a s  a synonym of Hyla venulosa and in part a s  a syno- 
nym of Hyla nigropunctata. Prior  to this, however, Cope (1877: 86) had 
described Hyla spilomma from an immature specimen collected at Cosa- 
maloapam, Veracruz, by Sumichrast. His description fits the frogs found 
in eastern Mexico a s  well a s  do the descriptions of Hyla lichenosa and Hyla 
nigropunctata. Smith and Taylor (1948: 75, footnote 32) explicitly restricted 
the name lichenosa to the South American frogs by designating the specimen 
listed by Giinther from UAmazonsn a s  the lectotype. It was supposedly col- 
lected by Bates and was presented to the British Museum (Natural History) 
by Giinther. I have examined this specimen, which has been reregistered 
under the number BMNH 1936.12.3.119, and find it to be an immature Phry - 
nohyas zonata; therefore, Hyla lichenosa is, in part, a synonym of both 
Phrynohyas spilomma and Phrynohyas zonata, Alice G. C. Grandison com- 
pared recent Veracruz specimens with the existing syntypes of Hyla lichen- 
osa and Hyla nigropunctata and has kindly informed me that they are  identi- 
cal in their diagnostic characters. The same conclusion was reached by 
Kellogg (1932: 176-77), who examined the syntypes of H. lichenosa and H. 
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nigropunctata and considered them conspecific with the species found in 
Veracruz, which he called Hyla venulosa. Of the three names that a r e  ap- 
plicable in their descriptions to the species occurring in eastern Mexico, 
the specific name spilomma must be applied. 

Type.-Apparently lost (fide Kellogg). It is not on record in the Academy 
of Natural Sciences of Philadelphia o r  in the United States National Museum. 
According to Cope (1877: 86) it was collected a t  Cosamaloapam, Veracruz, 
Mexico, by Francis Sumichrast. 

Range. -Savannas and tropical forested areas from sea level to an eleva- 
tion of 4,000 feet, southern Tamaulipas and San Luis Potosf southward and 
eastward into the Yucatin peninsula,' through the lowlands of El Pet&, 
Guatemala, and eastern Honduras, terminating in the coastal lowlands of 
eastern Nicaragua; on the Pacific coast from the Isthmus of Tehuantepec 
southward along the coastal lowlands of Oaxaca and Chiapas to Guatemala 
(Map 3). 

Description.-This is a medium-sized member of the genus, with an av- 
erage body length of 68 mm., although a few much larger individuals occur, 
the largest having a body length of 87 mm. Such large specimens a re  rare,  
however, a s  most adults range from 60 to 75 mm. The legs a r e  rather long, 
the tibia/body length ratio averaging 47.5 per cent. The head is broader 
than long; the head width/body length ratio averages 32.5 per cent. The 
snout is short and blunt. The canthus rostralis is rounded and usually is 
distinct. The loreal region may be noticeably concave and, therefore, gives 
the lips a flared appearance, or  there may be merely a straight slope from 
the canthus to the mouth. The nostrils a r e  well separated and a r e  situated 
near the tip of the snout. There is  an abrupt downward slope from the nos- 
trils to the tip of the snout. The eye is large and its diameter i s  equal to 
o r  slightly exceeds its distance from the nostrils. The tympanum is  also 
large and is  equal to two-thirds the diameter of the eye. This ratio is not 
constant, as  many females and most juveniles seem to have proportionately 
smaller tympana. The length of the tympanum is always equal to o r  greater 
than the distance of the tympanum from the eye. 

There is no tarsal fold. The inner metatarsal tubercle is large and el- 
liptical in shape. The webbing of the foot is  well developed; the membrane 
extends to the base of the distal phalanx (disc) of the first, second, third, 
and fifth toes and to the base of the penultimate phalanx of the fourth toe. 
There is little variation in the webbing of the feet; an occasional specimen 
may have all of the toes webbed to the distal phalanx; in another a toe other 
than the fourth may possess two free phalanges. The fingers have less 
webbing than the toes. The web between the thumb and f i rs t  finger is rudi- 
mentary. In most of the specimens examined the other fingers a re  webbed 
for approximately one-third their length. In several individuals the mem- 
brane extends a s  far  a s  the middle of the penultimate phalanx of the third 
digit; in a few, the digits a re  not webbed for  even one-third their length. 
The subarticular tubercles of the feet a re  flattened and slightly elliptical 

' Ferrari-Perez (1886) reported two specimens from ~ez iu t l an ,  Puebla, a record which 
seems improbable on the basis of altitude alone (6500 feet); the specimens probably orig- 
inated in the lowlands to the east. 
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Map 3.  Locality records for Phrynohyas spilomtna.. 

in shape; those of the hands a r e  round and less flattened. In some individ- 
uals the distal subarticular tubercle of the fourth digit of the hand is slightly 
bifurcated but still round in general shape, so that it appears heart-shaped. 
The discs of the fingers, slightly smaller than the diameter of the tympa- 
num, a r e  larger than those of the toes. 

The number of vomerine teeth ranges from 9 to 22 and averages about 15. 
They a r e  situated on two transverse projections between the inner nares 
and at a level with the posterior border of the nares. The ridges may be 
rather rounded o r  quite thin and long, the latter condition being the most 
common. They are  usually broadly separated in the mid-line, although OC- 

casional specimens show no separation whatsoever. The ridges may be 
straight, but normally they a r e  somewhat curved, their lateral parts being 
slightly posterior to the median parts. The internal nares a r e  rather tri-  
angular in shape with the inner posterior angle a t  nearly 90'. The tongue 
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is  thick and either round or  slightly elongated. There is a slight notch in 
the posterior border, which is  barely free. 

The skin above is  pustulate. In young individuals these pustules a r e  
round and high and close together, giving a definite warty appearance. In 
the larger individuals the pustules a r e  flattened and a r e  well developed 
only on the back. The greatest concentration of pustules is always poste- 
rior to the sacrum, and in many individuals none is present elsewhere; 
Usually, however, they a r e  scattered over the dorsal surface, with a few 
on the flanks. The skin is  granular on the throat, belly, and posteroventral 
surface of the thighs, but the rest of the ventral surface is smooth. The 
parotoid glands a re  well developed. The skin of the head, neck, and shoulder 
region is thickened by the glandular development, which may extend half- 
way down the back. There is  a heavy fold that extends from the eye to a. 
point above the insertion of the forearm. In many individuals this fold ob- 
scures part o r  all of the tympanum. 

Coloration.-Although the coloration varies extensively, there is  a gen- 
eral  basic pattern. As in most other forms, the limbs a r e  banded. The dor- 
sal pattern consists of a middorsal dark blotch which may extend solidly 
from the eyelids to the vent, o r  may be broken up longitudinally or  trans- 
versely. It may be solid dark brown or  grayish brown and outlined with 
darker brown o r  black. The dorsal patch may give way posteriorly to fine 
black spotting, or  it may be well defined. The dark transverse limb bands 
may be solid, o r  they may be brown outlined with a darker brown, a color 
which intrudes upon the band a s  small flecks. The ventral surfaces a re  
usually a cloudy cream, but sometimes may be pure cream. As often a s  
not the venter is speckled with small black dots, and in some individuals 
there a r e  fine brownish o r  grayish reticulations on the throat. Bordering 
the dorsal dark blotch on either side is a reddish brown, yellowish brown, 
o r  fawn-colored stripe. This extends from the head, which is  the same 
color a s  the stripe, and continues to the flank. Behind the eye is another 
dark band which goes through the tympanum and continues to the axilla. In 
occasional individuals, however, this stripe stops a t  the protrusion of the 
vocal sacs or  continues farther posteriorly onto the flanks. 

Thirty specimens from the vicinity of La Libertad, Guatemala, may be 
described a s  follows: Dorsally the color pattern consists of some form of 
dark patch extending from the eyelids to the vent. It may be either contin- 
uous or  broken by a wavy transverse band of ground color. The dorsal 
patch may be chocolate brown, reddish brown, or  grayish brown. The dark 
markings a r e  superimposed upon a ground color of yellowish tan o r  pinkish 
tan. The ground color becomes lighter on the sides, fading to a buff, cream, 
o r  white on the belly, throat, and underside of the thighs. There a re  dark 
transverse bands on the limbs, usually two on the femur, two on the tibia, 
and three on the tarsus; there is usually one band on each segment of the 
forearm. The bands a r e  slightly wider than the interspaces of ground color. 
In nearly half of the specimens the dorsal patch and dark limb bands a re  not 
a solid color, but instead a r e  outlined by a darker color and show a stippled 
or  dashed effect. This is particularly evident on the transverse limb bands.. 
There may be a small dark spot in front of the eye, but usually a dark bar 
extends from the eye, above the tympanum and vocal sac, to the axilla (Pl. 
N, Fig. 2). 
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In comparison, nine specimens from Potrero Viejo, Veracruz, may be 
described thus: Dorsally there is a patch of dark brown o r  blackish extend- 
ing from the eyelids to the vent. In s ix individuals this dark patch is split 
anteriorly by an intervening wide longitudinal stripe of ground color. In 
two others the patch is nearly separated posteriorly by a transverse intru- 
sion of ground color. In the other individual there is a square of ground 
color in the sacral region that is completely surrounded by the dark color 
of the dorsal patch. The dorsal ground color is a light reddish brown to 
fawn, becoming a dirty cream on the ventral surfaces. There a r e  dark 
transverse bands on the limbs; these bands a r e  usually slightly wider than 
the interspaces. All of the bands a r e  brown, but superimposed upon them 
a r e  small black flecks, giving the limb bands a stippled appearance. All 
nine specimens have a dark brown band, either solid o r  stippled, extending 
from the eye to the axilla. In five of the specimens this band extends onto 
the flanks, Five individuals a r e  spotted posteriorly on the flanks, three 
have the ventral surfaces of the thighs spotted with black, and two a r e  
heavily spotted over the entire ventral surface (Pl. IV, Fig. 1). 

Variation.-In color pattern the specimens from the ~ u c a t i n  Peninsula 
most closely resemble those from La Libertad, Guatemala, Honduras, and 
Nicaragua. None of these shows any ventral spotting, a character which 
seems to be more prevalent in central Veracruz, but even there it i s  absent 
a s  often as  present. The west coast specimens most closely resemble 
those from Veracruz, but lack the black stippling on the belly, although 
some have the brown throat reticulations, again a character that is most 
prevalent in individuals from central Veracruz. In color and pattern indi- 
viduals from San Luis ~ o t o s i a n d  Tamaulipas closely approach the ones 
from central Veracruz. 

TABLE IV 

SUMMARY OF MEASUREMENTS AND PROPORTIONS 
OF 194 ADULT PHRYNOHYAS SPILOMMA 

Character 

Number of specimens 
Body length 
Tibia length 
Pe r  cent tibia/body length 
Foot length 
Head length 
Pe r  cent head/body length 
Head width 
Pe r  cent head width/body length 
Interorbital distance 
P e r  cent interorbital/head width 
Internarial distance 
P e r  cent internarial/head width 
Tympanum length 
P e r  cent tympanum/head length 
Vomerine teeth 

Mean 

fl 
109 
68.7 
32.8 
47.8 
27.9 
20.7 
30.1 
22.2 
32.4 

6.1 
27.5 

4.9 
22.0 

4.3 
20.6 
14.6 

P 
85 

67.7 
32.6 
47.7 
27.8 
20.7 
30.4 
22.3 
32.6 

6.1 
27.3 

4.9 
21.9 

4.1 
20.0 
16.0 

+ 2 6? - 
8 

109 
1.33 

.61 

.32 

.52 

.36 

.23 

.38 

.27 
'.06 
.43 
.10 
.30 
.09 
.32 
.51 

Range 

P 
85 

1.97 
.64 
.44 
.58 
.43 
.28 
.41 
.33 
.15 
.53 
.10 
.37 
.09 
.37 
.41 

fl 
109 

48.0-87.0 
22.5-40.0 
44.1-51.6 
19.0-35.0 
16.0-26.0 
27.9-33.3 
16.0-27.0 
29.1-36.4 

4.0-8.0 
23.8-33.3 

3 .5 -6 .5  
19.1-26.1 

3 .0 -6 .0  
16.7-27.3 

9-22 

P 
8 5 

56.0-86.5 
27.0-41.0 
42.9-52.5 
22.5-34.5 
16.5-27.0 
27.0-33.1 
19.0-27.0 
29.2-36.0 

5.0-7.5 
22.2-34.3 

3.5-6.0 
18.2-26.3 

3 .5 -5 .5  
15.9-23.9 

10-22 
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There is also considerable variation in the measurements and propor- 
tions of the specimens examined (Table N); however, no definite trend in 
the variation of any one character or  combination of characters has been 
detected. For example, the average number of vomerine teeth in adult 
males from Honduras is 18, the same a s  for those from Tamaulipas. Those 
from La Libertad, Guatemala, the Yucatgn Peninsula, and San Luis Potosi 
average 15; those from central Veracruz average 13. Likewise, the lowest 
tibia/bo@ length ratio is found in specimens from Honduras and San Luis 
potosi; the ratios in specimens from Guatemala, Yucatsn, Veracruz, and 
Tamaulipas a re  close to one another but slightly higher than those from 
Honduras and San Luis Potosf. The largest specimens a r e  from San Luis 
~ o t o s i  and ~ u c a t a n .  Those from La Libertad, Guatemala, average slightly 
larger than those from Veracruz and Honduras, but a r e  much smaller than 
those from Yucatsn. 

Growth and sexual dimorphism.-This is the only species of the genus 
for  which there is sufficient material to justify statistical analysis. All of 
the measurements, counts, and proportions were compared for the two sexes, 
and only in the number of vomerine teeth was there found to be a significant 
difference (at the 95 per cent level); the females have an average count of 
16.1 and the males 14.6. 

There is a definite ontogenetic change in tibia/body length ratio. Only 
in the small adults and juveniles does the tibia exceed 50 per cent of the 
body length (Fig. 9). As mentioned previously, the pustules on the dorsum 
are  much more evident in juvenile specimens, in which they are  high, 
round, and close together, presenting a definitely warty appearance. 

B O D Y  L E N G T H  

Fig. 9. Body length plotted against tibia length (in mm.) for  147 Phrynohyas spilomina 
f r o m  central  Veracruz,  Mexico. 
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Remarks.-This is one of the few forms of the genus for  which there is 
information concerning habits and habitat. Taylor and Smith (1945: 594) 
told of finding this species in bromeliads and banana plants during the dry 
season, and Smith (1941: 38) said it was commonly found in bromeliads. A 
ser ies  from Potrero Viejo, Veracruz, was taken from banana plants in 
March, 1949. Dr. Archie Ca r r  (in litt.) stated that he had found P. spi- 
lomma in Honduras in mesic woodlands of edaphic origin - the gallery for- 
ests such a s  river fringe woodland and ravine forest. Stuart (1935: 39) 
found this species in patches of bushes on the savannas in El Pet&, Guate- 
mala, after the f i rs t  rains of the season, and later at breeding pools there. 
The one specimen from the Pacific Coast of Guatemala was found about 
ten feet above the ground in a palm tree. Dr. Walter Dalquest, who col- 
lected many of the specimens that a r e  now in the collection of the Univer- 
s ity of Kansas, stated (in litt.): 

P. spilomma i s  rarely found on the ground o r  level, except for  the horizontal leaves 
of bananas o r  other plants. At night one usually finds them on vertical surfaces of trees, 
cliffs, o r  buildings, and usually less  than ten feet above the ground. . . In the daytime 
they hide on a vertical surface and under cover. I found most of my specimens under the 
loose, outer leaves of banana trees,  and especially the red  banana, Platino morado, a s  it 
i s  called in Veracruz. I also found the frog common in the tufts of thread-like roots sus- 
pended from the ends of the aer ia l  roots of Ficus. I have also found them under loose 
pieces of bark, under roofing tiles when these a r e  almost vertical, in caves and crevices, 
under layers of moss on cliffs, in bromeliads, and in similar places. The hiding places 
a r e  always dark, damp, and with vertical o r  almost vertical  walls . . . It is  quite a soli- 
tary species. Usually one finds only one frog in a certain daytime hiding spot, and al- 
most always they a r e  alone a t  night . . . The general habitat of this species is  the trop- 
ical forest. In Veracruz they a r e  most abundant at  1700 to 4000 feet elevation, but along 
r ivers  where there a r e  woods, they go down to sea  level. 

Dalquest also stated that Smilisca baudini is almost always found with P. 
spilomma. 

Near La Libertad, Guatemala, Stuart found P. spilomma breeding on 
June 1, 1933; previous to that date he collected specimens from trees  at the 
same locality. Two transforming individuals were also found there on July 
8. One specimen with a rudimentary tail has an over-all length of 31 mm., 
with a body length of 15 mm. The other individual has a body length of 14 
mm. Dalquest (in litt.) stated that in Veracruz P. spilomma comes to 
the breeding pools late in the season. Bryce C. Brown found the species 
calling at dusk from the main lower branches of strangler figs along a river 
bank near Valles, San Luis Potos'i, on June 24, 1942. The males collected 
during the breeding season have well-developed horny rugosities on the pol- 
lex. The vocal sacs  a r e  very distended and when filled, they extend later- 
ally and dorsally. 

The volatile, poisonous secretion of this species has been noticed in par- 
ticular. The secretion appears f i rs t  on the nape a s  a white slime; if the 
frog is irritated, the fluid is secreted from the entire back but always more 
profusely from the nape. Reports from various collectors indicate that the 
secretion produces effects very much like hay fever, causing a severe 
irritation of the mucous membranes of the eyes and nose. Sometimes 
temporary blindness may result. Certain people have developed a rash 
after handling these frogs. Smith (1941: 38) stated: 
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When picked up these frogs (P. spilomma) invariably secreted a white, viscous sub- 
stance that quickly came off on our hands and dried. Our relation with them did not end 
a s  they were placed in the bag, for  the secretion on our hands, finding its way after a 
time to our nostrils, caused a violent catarrh lasting four o r  five hours. Some of the 
men with us became s o  sensitive to these secretions that they began to sneeze a s  soon a s  
they became within a few feet of the frogs. This peculiar, poisonous characteristic 
accounts for  the fact that our collection contains few of the offending species, even 
though we found many of them. Not only did the frogs themselves make our lives mis- 
erable, while we collected and carried them in the field, but the very sacks in which 
they were carried could not be used again for  several  days without causing violent 
sneezing and much blowing of the nose. 

Unfortunately, the peculiar volatile poison has never been analyzed chem- 
ically. 

Affinities.-Doubtless this frog is closely related to P. modesta, from 
which it differs primarily in coloration. The relationship of P. spilomma 
with P. zonata is not certain; they a r e  very similar in their general color 
pattern. 

Specimens examined.-298, a s  follows: 

GUATEMALA: El pet&: La Libertad-CNHM 27082-3, MCZ 21457, UMMZ 75301-9 
(28), 75336 (2), USNM 25141-2; Retalhuleu: Hacienda Casa Blanca-UMMZ 107996; Caballo 
Blanco-CNHM 1813. 

HONDURAS: Comayagua: La  Mision, 3-1/2 mi. N. Siquatepeque-AMNH 54910, MCZ 
26426; 8 km. above La Mision-MCZ 26450; Cortez: Rancho Agua Azul-AMNH 54915-6; 
El  Paraiso, Valle de Jamastran-AMNH 54799. 

MEXICO: Campeche: Becan-UMMZ 76116; Champoton-MCZ 21450, UMMZ 73170-1 
(4); T re s  Brazos-EHT-HMS 12694, UI 25373; Chzapas: Lake near Acacoyagua-USNM 
115020; Oaxaca: Tepanatepec-MCZ 15771-3; San Luis ~ o t o s i .  Pujal-LSUMZ 531; 1 km. 
E. Naranjo-UMMZ 107997-8; R;O Coy near Pujal-USNM 114979; Tamazunchale-UMMZ 
80954; 4 km. N. Tamazunchale-UMMZ 104040; 8 mi. S. Valles-BCB 6011-7; 10 mi. S. 
Valles-AMNH 52954; Tabasco: Frontera-BMNH 1901.12.19.57-9; Tenosique-USNM 
115009; Tamaulipas: Ria Sabinas, + 5 mi. NE. G6mez Farias-UMMZ 104096; Tampico- 
BMNH 1901.12.19.48-52; ~ e r a c r u z ,  5 km. SW. Boca del Rio-UI 25079, 28083-6; 
Cordoba-USNM 38264, 38303; Cuautlapam-EHT-HMS 24664-5, UI 25376, UK 25942-92, 
UMMZ 85460-3 (50); Hacienda El Potrero-MCZ 24738-9; Jalapa-BMNH 81.10.31.20 
(syntype of Hyla nigropunctata ); La  Laja-UI 3627-46, 3648-9; 4 mi. W. Martinez de l a  
Tor re  on Nautla-Tezuitlan Rd.-UI 3650; Misantla-BMNH 1901.12.19.53-6 (5); Panuco- 
MCZ 9761; Para je  Nuevo-UMMZ 85459, 85464 (15); Paso del Macho-UMMZ 88796 (4); 
Potrero Viejo-CNHM 38663, UI 25374-5, UK 25920, 25922-8, 25941, UMMZ 88797 (5), 
88798, 89283 (7), 102061 Rodriguez Clara-EHT-HMS 1430; Tier ra  Colorado-EHT- 
HMS 1426, UI 25372; Toxtlacuaya-EHT-HMS 1427, 1429; Veracruz-AMNH 6300; Yucat& 
ChichGn Itzs-CNHM 26929-33, 36558, UMMZ 83914 (2). 

NICARAGUA: Bluefields: Wounta Haulover-ANSP 15430. 

Phrynohyas zonata (Spix) 

Hyla zonata Spix, Species novae test. et ranarum, 1824, p. 41, P1. 12, Fig. 1; Peters, 
Akad. Wiss. Berlin, 1872a, p. 219. 

Hyla bufonia Spix, op. cit., 1824, p. 42, P1. 12, Fig. 2; Peters ,  1872a, op. cit. 
Hyla venulosa, Dum6ril and Bibron, Erpktologie ginkrale, 8 (1841): 560-63; Guichenot, 

Animaux noveawc, 1855, p. 84; Lichtenstein, Nomenc. Rept. et Amphib., 1856, p. 37; 
Giinther, Cat. Batr. Sal., 1858, p. 104; Steindachner, Novara-exped., 2001. Theil., Bd. 
I (1867), Amphib., pp. 58-59; Peters ,  Akad. Wiss. Berlin, 1872b, p. 771; Boulenger, 
Cat. Batr. Sal., 18826, pp. 364-65; Boettger, Kat. Batr. Mus. Senck. Naturf. Gesell., 
1892, p. 40; Boulenger, Ann. Mus. Genovu, 19 (2) (18986): 133; Stejneger, Proc. U. S. 
Nut. Mus., 24 (1248) (1901): 180; Peracca,  Bol. Mus. 2001. Anat. Univ. Torino, 19 (465) 
(1904): 37; Baumann, 2001. Jahrb., 33 (2) (1912): 103-5; Proctor, Ann. and Mag. Nat. 
Hist., 8 ( 7 )  (1921): 189-92; Nieden, Das Tierreich - Anura, I(1923): 244-45; Mirando- 
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Ribeiro, Gymnobatrachios (Anura) Brasilieros, 1926, pp. 76-77, Fig. 43; Cott, Puoc. 
Zool. Soc. London, 1926, pp. 1164-68, P1. 4; Roux, Ann. Soc. Zool. Suisse, 33 (4) 
(1926): 97; Lutz, Mem. Oswaldo Cruz, 20 (1) (1927): 64-65; Maria, Rev. Soc. Colombi- 
ana Cien. Nut., IV (105)(1930): 53, ibid., (106): 104; Parker ,  Trop. Agric., 10 (1) 
(1933): 6; Santos, Anfzibios e ~ i p t e i s  do Brasil, 1942, pp. 102-4, Figs. 29-30; Beebe, 
Zoologica, 37 (13) (1952): 174; Lutz and Kloss, Mem. Inst. Oswaldo Cruz, 50 (1952): 
655-57; Cochran, Bull. U. S. Nut. Mus., 206 (1955): 62. 

Hyla vermiculata Dumiril  and Bibron, ~rp i to log ie  ginirale, 8 (1841): 563. 
Phrynohyds (= Hyla zonata) Fitzinger, Systema reptilium, 1843, p. 30. 
Hyla lichenosa Giinther, Cat. Batr. Sal., 1858, p. 102, P1. VIII, Fig. c; Brocchi, Miss. Sci. 

Mex. et Amer. Cent., 3 (2) (1881): 33. 
Scytopis venulosus, Cope, Journ. Acad. Nut. Sci. Phila., new ed., 6, Pt.  I (2) (1866): 85; 

Cope, Bull. U. S. Nut. Mus., 32 (1887~): 12. 
Hyla coriacea Peters,  Akad. Wiss. Berlin, 1867, p. 711; Boulenger, Cat. Batr. Sal., 18823, 

p. 367; Mole and Urich, Journ. Trinidad Field Nut. Club, 2 (3) (1894): 89; Nieden, Das 
Tierreich -Anura,I (1923): 309. 

7 Hyla pardalis, (non Spix) Garman, Bull. Essex Instit., 19 (1887): 16. 
Hyla resinifictrix Goeldi, Proc. Zool. Soc. London,1907, pp. 135-40, Figs. 56-59; Baumann, 

Zool. Jahrb., 33 (2) (1912): 105-7, P1. 4, Fig. 4; Nieden, Das Tierreich - Anura, I 
(1923): 303. 

Acrodytes venulosa, Taylor, Univ. Kans. Sci. Bull., 35, Pt. 1 (5) (1952): 799-801. 

History.-The paucity of material from the vast reaches of tropical 
South America and the wide variation displayed by the existing specimens 
pose a vexatious problem for the systematist. The great amount of varia- 
tion is reflected in the number of names that have been proposed by earlier 
workers. The synonymy shows that no fewer than s ix specific names have 
been attributed to different variants of "Hyla venulosa" in tropical South 
America. 

The variation shown by the specimens included under the name Phryno- 
hyas zonata is  a s  great a s  that displayed by all the other members of the 
genus. Only the southernmost specimens from South America- Minas 
Gerais in Brazil, Paraguay, and Argentina - and those from the Maracaibo 
Basin of Venezuela possess sufficiently stable characters to entitle them 
to consideration a s  specific taxonomic units. To the former the name P. 
hebes (Scytopis hebes Cope, 1862) has been applied, and for the latter the 
name P. ingens has been proposed. Spix's specific name zonata has been 
used for the remaining specimens from South America, because it is the 
earliest available name with an accompanying description which adequately 
applies to the majority of the specimens examined. Spix's plate (bearing 
the name Hyla zonalis) is typical of the frogs from the Amazon Basin of 
Brazil, the region from which he obtained his material. 

Doubtless there is more than one form represented in the material here 
lumped under one name, but in working with such a small amount of pre- 
served material it has not been possible to delimit the variants; therefore, 
the various names that have been proposed and their possible application 
to the frogs in question will be discussed. 

Hyla bufonia was described by Spix in 1824 from Ecga (=Eta), Amazonas, 
Brazil. This locality is near the Rio ~ e f f b  where it empties into the Rio 
Solimdes. Specimens resembling the description and plate of Hyla bufonia 
a re  found in the upper Amazon Basin in Bolivia, Peru, and Brazil. Typical 
P. zonata are  found in the same localities, and intermediate specimens a r e  
also found there. 
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Hyla vermiculata ~ u m & i l  and Bibron was based upon a single specimen 
given to the authors by Harlan. ~ u m g r i l  and Bibron believed it to be a 
North American form (~rpbtologie  gbnirale, 8: 563). Jean Guibe- has ex- 
amined the type of this species (Museum National d'Histoire Naturelle, No. 
4797), and f rom his description, added to that given by Dum6ril and Bibron, 
it is most likely that the f rog came from eastern Venezuela o r  the Guianas, 
since several  specimens f rom that a rea  show characterist ics that a r e  es-  
sentially those of Hyla vermiculata. 

G i t h e r  described Hyla lichenosa from several juvenile specimens, one 
of which is f rom Amazonas, Brazil  (BMNH 1936.12.3.119), and has been 
designated a s  the lectotype for  that name by Smith and Taylor (1948: 75, 
footnote 32). 

Hyla coriacea of Pe te r s  appears to have been based upon a ra ther  faded 
specimen of "Hyla vermiculata" DumGril and Bibron. I have examined only 
one specimen that was previously designated a s  H. coriacea (BMNH 70.3. 
10.69 f rom Surinam). It is  s o  poorly preserved that the color characters 
a r e  unusable. For  the time being the name should be considered a synonym 
of P. zonata. 

Goeldi described Hyla resinifictrix from Par$ Brazil, principally upon 
his assumption that these frogs were unique in building "nests* in hollow 
trees.  This fact  has never again been demonstrated.' Since nothing i s  
known of the breeding habits of P. zonata, and since H. resinifictrix i s  
morphologically identical with P. zonata, they should be considered the 
same  species. 

Type.-Originally deposited in the Munich Museum but now apparently 
lost. Dr. Cochran informed me that although she examined many Spix types 
a t  Munich, that of Hyla zonata was not among them. Dr. Hellmich informed 
me  that he does not know the type. The type locality was given a s  "in ar -  
bustis e t  arboribus adflumen ~ e f f 6 , "  and i s  here  restricted to Lago TeffB 
a t  the mouth of the Rio Teffe; where it empties into the Rio Solimdes, 
Amazonas, Brazil. 

Range.-The Pacific coastal lowlands f rom Costa Rica southward through 
P a n a m i  and along the coast of Venezuela and Colombia, the Rio Magdalena 
drainage of Colombia, the islands of Trinidad and Tobago, B.W.I. It ranges 
also into the Orinoco Basin, the Guianas, and the Amazon Basin a s  f a r  west 
a s  southern Colombia and Ecuador and south into Bolivia and Mato Grosso, 
Brazil  (Map 1). A specimen has recently been found on the Pacific coast 
of Ecuador. 

Description.-The following discussion i s  based upon specimens that 
a r e  here considered to be typical Phrynohyas zonata f rom the lower Ama- 
zon Basin. In this moderate- to  large-sized species the males average 69.3 
mm. in body length and the females average 74.9 mm. The tibia/body 
length ratio averages 46.6 per cent. The head is relatively narrow, and 
the snout is  blunt but rather rounded. The nostri ls  a r e  widely separated, 
and the canthus ros t ra l is  is  distinct and rounded; the loreal region is 
slightly concave, and the upper lips a r e  flared. The tympanum i s  large, 

 e el lard (1948: 150) mentioned that "Hyla venulosa" takes refuge in cavities in trees 
in the Argentine Chaco. 
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being equal to one-half to two-thirds the diameter of the eye, from which 
it is separated by a distance less  than the diameter of the tympanum. The 
diameter of the eye is equal to its distance from the nostril. There is  no 
tarsal fold; the inner metatarsal tubercle is large and elliptical, the proxi- 
mal end being very blunt, the distal more pointed. The subarticular tuber- 
cles a re  hemispherical, except for the distal tubercles of the fourth finger 
and fifth toe, which a r e  flattened and may be bifurcate. There is a rudi- 
mentary web between the f i rs t  two digits of the hand, but the other digits 
a r e  webbed for nearly half of their length, the membrane extending to the 
distal subarticular tubercle of the third digit. The toes a r e  webbed to the 
base of the disc, except for the fourth toe, which is enclosed only to the 
distal subarticular tubercle. The skin of the head and shoulder region is 
thickened by the well-developed parotoid glands. These form heavy ridges 
from the posterior edge of the eye above the tympanum and down to a point 
above the position of the vocal sacs. The heavy ridge often conceals part 
of the tympanum. There a re  pustules scattered over the dorsum; the skin 
of the belly and throat is highly granular. The vomerine teeth range from 
12 to 24 and average 16.7. They a re  situated on rather stout, highly pro- 
jecting ridges between the inner nares. These a r e  normally widely sepa- 
rated medially, but in some individuals they a r e  only narrowly separated 
o r  a r e  in contact. The tongue is heart-shaped and only slightly free 
behind. 

Coloration.-There is a dark brown to blackish dorsal patch beginning 
on the eyelids and extending for the length of the body. Posteriorly, it 
extends onto the flanks, and it may be broken by patches of lighter ground 
color. The snout is  a lighter brown. Extending posteriorly and laterally 
along the sides of the dorsal dark patch a r e  lighter brown bands beginning 
on the eyelids and passing onto the flanks. There is a dark bar extending 
from the eye through the tympanum and to the axilla. The width of the dark, 
transverse limb bands is approximately equal to the width of the lighter 
interspaces. The bands a re  outlined with a still darker brown. There may 
be dashes or  a network of darker color in the interspaces. The ventral 
surfaces a r e  a dirty cream; the vocal sacs a r e  grayish brown to dark 
brown. 

Through the courtesy of James A. Peters I was able to examine a living 
specimen of this species which he collected at Hacienda San Miguel, Milagro, 
Guayas Province, Ecuador. The specimen, a large adult male, had a dorsal 
ground color of golden brown; the dorsal dark patch was light chocolate 
brown tending toward a dark chocolate brown on the edges. The ground 
color of the limbs was somewhat darker than that of the dorsum; the trans- 
verse limb bands were dark chocolate brown. A dark brown postorbital 
bar  reached the axilla. The throat was cream, and the belly, a dirty cream. 
The tympanum was golden brown; i r is  flecked with golden. 

Variation.-The only large ser ies  of this species available is from 
Trinidad, and the variation in measurements and proportions in this ser ies  
is given in Table V. 

The frogs on the Caribbean coast and on the islands of Trinidad and 
Tobago a r e  essentially the same a s  those from the Amazon Basin (Pl. V, 
Fig. 1). Some of the individuals from the Guianas and Trinidad have the 
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dorsal dark patch narrowed, especially anteriorly. This condition is most 
extreme in certain individuals from Costa Rica and Panama, in which the 
dorsal patch is narrowed until it is only a longitudinal line (Pl. V, Fig. 2). 
These frogs also have a lighter ground color, yellowish tan to pinkish tan. 
They average larger in body length, 79.3 mm., and the tibia/body length 
ratio is higher, 49.1 per cent. The average number of vomerine teeth is 
19.6. These frogs possibly represent an undescribed subspecies, but until 
additional material is available not only from Costa Rica and Panam;, but 
also from Colombia, their systematic status cannot be determined. 

Six specimens from Caicara, Venezuela, and four others from scattered 
localities in Venezuela and the Guianas a r e  here considered to be what 

TABLE V 

SUMMARY OF MEASUREMENTS AND PROPORTIONS 
OF THIRTY-ONE ADULT PHRYNOHYAS ZONATA FROM TRINIDAD, B.W.I. 

~ u m e r i l  and Bibron describepd a s  Hyla uermiculata. These a r e  relatively 
smaller frogs than the typical P. zonata and a re  distinguished by the vermi- 
culated condition of the dorsal patch and transverse limb bands (Pl. VI, Fig. 
2). Intermediate specimens from the Guianas and Venezuela indicate that 
uermiculata may be only a color phase of P. zonata, although extensive 
ser ies  might establish their specific identity. Since typical P. zomta has 
been collected with P. uermiculata the latter cannot be considered a sub- 

Character 

Number of specimens 
Body length 
Tibia length 
P e r  cent tibia/body length 
Foot length 
Head length 
P e r  cent head/body length 
Head width 
P e r  cent head width/body length 
Interorbital distance 
Pe r  cent idterorbital/head width 
Internarial distance 
P e r  cent internarial/head width 
Tympanum length 
P e r  cent tympanum/head length 
Vomerine teeth 

species of that form. 
The most striking variant is a smaller, brown form with its center of 

distribution in the upper Amazon Basin. This is probably what Spix de- 
scribed as  Hyla bufonia. In nearly every character it is distinct from P. 
zonata, yet several specimens a re  intermediate. Since typical zonata has 
been taken with this brown form, they cannot be considered a s  two sub- 
species (Map 4). They a r e  thus considered a s  variants. This smaller 
frog is characterized by a slightly more pointed snout, a larger tympanum, 

Mean 

d 

25 
74.9 
36.0 
48.1 
2 9 8  
22.4 
29.9 
23.2 
31.0 
6.7 

28.9 
5.3 

22.7 
4.8 

21.5 
16.1 

0 
6 

67.8 
33.9 
50.1 
27.8 
20.1 
29.6 
20.7 
30.5 

5.8 
28.3 

4.8 
23.0 

4.2 
20.7 
15.7 

- + 2 6  

d 

25 
1.34 

.53 

.50 

.62 

.45 

.45 

.52 

.46 

.22 

.65 

.16 

.53 

.18 

.69 
1.14 

Range 

0 
6 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

d 

25 
67.0-82.0 
33.0-38.5 
45.7-49.7 
27.0-33.0 
21.9-25.0 
28.0-32.1 
21.0-26.5 
29.2-33.6 

5,5- 8.0 
25.0-31.8 

4.5-6.0 
20.8-26.1 

4.0-6.0 
17.4-24.0 

12-20 

0 
6 

65.0-72.5 
32.5-36.0 
46.9-52.9 
26.0-29.0 
19.5-21.0 
27.5-31.5 
19.5-21.5 
29.0-31.6 

5.0- 6.0 
24.4-30.8 

4.0-5.0 
19.5-24.4 
4.0-4.5 

19.0-23.1 
13-18 



40 WILLIAM E .  DUELLMAN 

and a lower number of vomerine teeth than has typical P. zonata in the 
lower Amazon Basin. The dorsum is unicolor tawny brown, and the venter 
is cream. On the flanks a r e  fine black vermiculations, which often extend 
onto the thighs (Pl. VI, Fig. 1). 

Map 4. Distributional records of two color varieties of Phrymhyas zonata in the 
upper Amazon Basin. Circles = small  brown variety, squares = typical zonata, triangles = 
intermediate specimens; numbers in symbols refer  to the number of specimens of each 
type from that locality. 

Remarks. -Information concerning the habits and habitat of this species 
was supplied by Mr. Edwin H. McConkey, who collected a large ser ies  on 
Trinidad. On April 26, 1952, and again on June 10, he heard them calling 
in a shallow ditch. Only one clasping pair was found. McConkey described 
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the voice as  a deep moan when heard at a distance, but the voice of a single 
individual singing close by sounded more like the bleating of a sheep. Ela- 
chistocleis ovule was found chorusing with P. zonata. Kloss (in Lutz and 
Kloss, 1952: 656) stated: Hyla venulosa [ =  Phrymhyas zonata ] seems 
quite frequent on the Upper Amazonas and the ~tacoa; They a re  called 
'boatman frogs' because their croaks imitate the tapping of the oars against 
the side of the canoes, which a r e  used by the Indians to maintain the rhythm 
of the stroke when rowing. . . Our three specimens were all collected at 
night on branches of trees on the banks of a small stream." 

This species has well-developed parotoid glands. McConkey (in litt.) 
related his experiences with their secretion: "The secretion is very heavy. 
The bag in which I collected the twenty was stiff a s  a board a day or  so 
later when the stuff had time to dry. It is white and sticky when fresh, and 
if there is a lot of it, gives you the urge to sneeze, even though you do not 
get closer than two feet to it." Kloss (1952: 656) stated: UWhen seized 
they [P. zonala] release a milky secretion all over the body which becomes 
brown after drying and is very difficult to remove. I passed a hand over an 
eye while some of this secretion was sticking to my hands. Ten minutes 
later the eye was inflamed and I was unable to see. This continued all night 
and was followed the next day by a terrific headache." Vellard (1948: 150), 
however, stated that the formidable cutaneous secretion from these frogs 
lines the cavities in trees where "Hyla venulosa" seeks refuge and is valued 
by quack doctors for the curing of headaches and neuralgia! 

Affinities. - Phvynohyas zonata is here considered to be composed of 
several varieties, the relationships of which a r e  obscure. The typical form 
found in the Amazon Basin and along the Caribbean coast of South America 
has differentiated slightly on the Pacific coast of lower Central America, 
giving r ise  to a population that may be worthy of subspecific designation. 
The small, vermiculated form in Venezuela and the Guianas and the small, 
unicolor form in the upper Amazon Basin may represent distinct species, 
but at the present time there is too little material to justify such conclu- 
sions. Lying adjacent to the range of P. zonata a re  P. hebes and P. ingens. 
The former quite likely is only a subspecies of P. zonata, whereas the lat- 
t e r  certainly appears to be specifically distinct. 

Specimens examined.- 175, a s  follows: 

BOLNA: Beni: Esperanza-BMNH 1920.11.29.15-16; La Paz: Ixiamas-MCZ 10087, 
UMMZ 57529 (4), 57530 (3); Rurrenabaque-UMMZ 57528, 57531 (2); Santa Ana de Movi- 
mas-BMNH 98.6.9.38; Santa Cruz: Buenavista-BMNH 1927.8.1.85-6, CM 2582, 3828, 
3892, 3971, 3974, 3986, 4467-8, UMMZ 60526, 63960 (2), 66559-60; Santa Cruz-BMNH 
1904.10.29.177, 1967.10.31.72, 1927.8.1.87, CM 2514. 

BRAZIL: San Goncallo-MCZ 1531; Amazonas: BMNH RR1936.12.3.119 (lectotype of 
Hyla lichenosa); Lower Amazonia-USNM 28926-7; Manaos-AMNH 51755, UMMZ 66647; 
Rio Jurua-BMNH 1904.11.4.12;Santarem-BMNH 56.3.25.14 (2); Mato Grosso: B a r r a  do 
Tapiripe, Rio Araguaya-SU 12304-12; Chapada nr. Cuyaba-BMNH 1903.3.26.54-6; San 
Luis de Caceres-SU 12298-9; Villa Murtinho-UMMZ 56770; Mims Gerais: Manga Rio 
S2o Francisco-UMMZ 108894; pa&: Belem-SU 12390-3; Bosqus-BMNH 1926.5.26.4; 
Liveramento-SU 12383-7; Marajo Island-BMNH 1923.11.9.26; P~&-BMNH 45.8.25.143, 
96.1.7.2; Pernambuco: BMNH 58.11.28.48; Bonita-MCZ 4998. 

BRITISH GUIANA: Better  Hope-BMNH 80.11.22.5-6; Georgetown-MCZ 2618, UMMZ 
80495; Kaieteur-AMNH 23128; Santa Rosa Island, Moruka River-UMMZ 55834. 
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BRITISH WEST INDIES: Tobago: Milford Bay-MCZ 4087; Whim-BMNH 1926.1.19.1; 
Trinidad: CNHM 41683, MCZ 3517, 5971; Oarino River-BMNH 1929.11.25.4; Churchill- 
Roosevelt Highway-AMNH 55712-5 (16), 55717-9 (6); Fyzabad-BMNH 1929.11.25.5-6; 
Imp. Coll. Trop. Agric.-BMNH 1932.9.16.41; Mt. Harris-CNHM 49701; Mt. Thabor-CM 
5257; St. Augustine-AMNH 55716. 

COLOMBIA: Caqueta: ~orelia-A'NSP 25313; Cundinamarca: Honda-ILS 1-2; Mag- 
dalena: Barranquilla-ILS 3; Fundaci6n-UMMZ 48263; Norte d e  Santander: R ~ O  Zulia N. 
of Cucuta-ILS 4. 

COSTA RICA: Bebedero-BMNH 94.11.15.31; Las  Huecas, Guanacaste, Nicoya Penin- 
sula-UMMZ 71211; Palmar-UK 31862-3. 

ECUADOR: USNM 14054; Quayas: Hac. San Miguel, Milagro-James A. Peters; Napo- 
Pastaza: Montalvo, Ria Bobonaza-SU 10318-9. 

FRENCH GUIANA: Cayenne-BMNH 53.2.4.89-90. 
NICARAGUA: USNM 13975-6. 
PANAMA: Punta Paitilla-MCZ 10160; Tapia-AMNH 18927; Cocli:  Santa Clara- 

CNHM 57535; Canal Zone: MCZ 15283; Ancon-ANSP 23154; La Pita-MCZ 17377; Rio 
Chagres, Madden Dam-SU 9743. 

PERU: Ucayali: Orellana-USNM 127168-9, 127180; Pevas-SU 12622; R<o Ucayali- 
CNHM 3562, UMMZ 48210; Roaboya-AMNH 43316, 43534. 

SURINAM: BMNH 70.3.10.68-9, USNM 14618; Paramaribo-AMNH 4009, ANSP 2161-70, 
BMNH 1946.4.2.24-5, MCZ 7662, USNM 13820-1. 

VENEZUELA: Las Canales-USNM 128792; Amzoatequi: Carapa-USNM 80612; 
A r a g m :  Maracay-EHT-HMS F1383; Distrito Federal: La Guaira-USNM 22545, 27797; 
Monagas: Caicara-AMNH 16904-6, 16911-12, USNM 36377. 

Through the courtesy of Dr. Walter Hellmich I have had available the 
data and photographs of two other specimens: Munich Museum 23/1924 - 
Brazil, Amazonas, Manacapur6 on the Rio SolimBes, and Munich Museum 
120/1911 -Brazil, Par& Cachoeira on Marajo Island. 

DISCUSSION OF THE RELATIONSHIPS OF THE SPECIES 

The various species described above can be segregated into different 
groupings on the basis of several characters. P. spilomma and P. modesta 
a re  similar in most of their morphological characters, but differ consider- 
ably in color pattern, modesta showing a reduction. As stated previously, 
P. zonata and P. hebes a re  similar in many respects and may be subspe- 
cifically related. That P. spilomma and P. zonata are  not too distantly 
related is shown by their similar color pattern and development of the 
parotoid glands. They occupy separate ranges, one in northern Central 
America and Mexico, and the other in extreme lower Central America and 
South America. Possibly they differentiated at the time of the conjectured 
open sea portal in lower Central America in Miocene or Pliocene time. 
P. ingens probably differentiated from a stock resembling zonata through 
isolation in the Maracaibo Basin, whereas P. inflata possibly diverged from 
an early spilomma stock and became isolated on the narrow Pacific low- 
lands of Mexico, where it gave r i se  to P. latifasciata in the northern part 
of its range. My idea of the relationships of the species of Phrynohyas is 
given in Figure 10. 

The origin of the group still remains a problem. I consider the paired, 
lateral vocal sacs behind the angles of the jaws in the males to be an ad- 
vanced specialization. To determine the affinities of the genus, it is  nec- 
essary to take into consideration the other known hylids with similarly 
situated vocal sacs. The frogs of the genus Trachycephalus a re  most 
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similar to Phrynohyas. These frogs possess paired, lateral vocal sacs 
that a re  essentially the same a s  those of Phrymhyas. There is a slight 
gular extension of the sacs, however, which may indicate that Trachy- 
cephalus is  closer to the frogs with paired gular vocal sacs. Trachycephalus 
also has well-developed parotoid glands. On the basis of these characters 
I believe that Phrymhyas and Trachycephalus evolved from a common 
ancestral stock; Trachycephalus developed a casque head, Phrynohyas did 
not. Because the development of the casque head changes with ontogeny 
and shows sexual dimorphism, the disposition of the vocal sacs seems to 
be a more stable character in determining relationships. 

PROTOTYPE 

Fig. 10. Relationships of the various species of Phrynohyas. 

The ancestral stock may have had paired subgular vocal sacs much like 
those found in Smilisca. It is doubtful that Smilisca is related to this an- 
cestral stock. Smilisca has a frontoparietal fontanelle, a bony squamosal- 
maxillary arch, small nasals not meeting in the mid-line, and a postorbital 
extension of the frontoparietal. All of these characters a r e  unlike those in 
Phrymhyas. 

KEY TO THE IDENTIFICATION OF ADULT PHRYNOHYAS 

. . . . . . . . . . . . . . . . .  1. Dorsal ground color brown; no darker central patch 2 
Dorsal color not uniform brown; usually some form of a darker central patch with 

. . . . . . . . . . . . . . .  lighter dorsolateral bands; limbs with transverse bands 4 

2. Large; females attaining a length of 110 mm.; skin of dorsum thick-and glandular 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ingens 

. . . . . . . . . . . . . . . . .  Smaller; skin of dorsum less  glandular and thinner 3 

3. Usually many scattered, small  black dots on dorsum and upper surfaces of thighs 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  modesta 

Upper surfaces uniform brown; no black dots; fine reticulations on flanks . . zonata 
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4. Usually one continuous dark patch (wide o r  narrow) from the eyelids o r  occiput to 
vent; transverse limb bands not more than !:vice the width of the interspaces. . . .  5 
Dorsal dark patch interrupted by a transverse band of ground color; limb bands 
more o r  less  than twice the width of the interspaces . . . . . . . . . . . . . . . . .  7 

5. A light tan o r  cream band from the upper eyelids onto the flanks; interspaces be- 
. . . . . . . . . . .  tween solid transverse l i x b  bands with dark dashes o r  dots hebes 

Dorsal color pattern not a s  above, o r  if so, no dark dashes in the interspaces be- 
tween limb bands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

6. Some form of dark patch on dorsum bordered on either side by a lighter color; 
limb bands usually outlined with a darker color (Costa Rica southward). . . .  zonata 
As above, but limb bands solid, or if outlined with a darker color, they a r e  stippled 
with the same color (Mexico and northern Central America). . . . . . . .  spilomma 

7. Size large; an anterior dark patch separated from a posterior one by a band of 
. . . . . . . . . . . . . .  ground color in the sacra l  region; tympanum small  .inflata 

Size smaller; anterior dark patch broken into two o r  more smaller spots; limb 
bands three times the width of the interspaces . . . . . . . . . . . . . . .  latifasciata 

LITERATURE CITED 

Baumann, F. 
1912 Brasilianische Batrachier des Berner Naturhistorischen Museums. Zool. 

Jahrb., 33(2): 87-172, Pls. IV-VI, 4 text figs. 
Beebe, William 

1952 Introduction to the Ecology of the Arima Valley, Trinidad, B. W. I. Zoologica, 
37(13): 157-83, Pls.  I-V. Figs. 1-5. 

Boettger, Oskar 
1892 Katalog der  Batrachier-Sammlung im Museum de r  Senckenbergischen Natur- 

forschenden Gesellschaft in FranMurt am Main. Frankfurt. Pp. 73. 
Boulenger, George A. 

1882a Description of a New Genus and Species of Frogs of the Family Hylidae. Ann. 
and Mag. Nat. Hist., s e r .  5, lO(33): 326-28, 1 fig. 

1882b Catalogue of the Batrachia Salientia s. Caudata in the Collection of the British 
Museum, 2d. ed. Pp. i-xvi + 1-503, Pls. I-XXX, text figs. 

1898a A List of Reptiles, Batrachians, and Fishes Collected by Cav. Guido Baggiani 
in the Northern Chaco. Ann. Mus. Genova, 19(2): 125-27. 

1898b A l ist  of the Reptiles and Batrachians Collected by the Late Prof. L. Balzan in 
Bolivia. Ibid., pp. 128-33. 

Brocchi, Paul 
1879 Sur divers batrachiens anoures de L'Amerique Centrale. Bull. Soc. Philom. 

Paris,  s e r .  7, 3(1): 19-24. 
1881 Mission scientifique au Mexigue e t  dans 1'Amerique Centrale, recherehes 

zoologiques, Pt. 3, Sec. 2 - Etudes su r  les  batrachiens. Par is .  Pp. 1-122, 
Pls. I-XXIV. 

Cochran, Doris M. 
1955 Frogs of Southeastern Brazil. Bull. U. S. Nat. Mus., 206: i-xvi + 1-423, Pls. 

1-34, Figs. 1-26. 
Cope, Edward D. 

1862 Catalogue of the Reptiles Obtained During the Explorations of the Parana, 
Paraguay, Vermejo, and Uraguay Rivers, by Capt. Thomas L. Page, U. S. N.; 
and Those Procured by Lieut. N. Michler, U. S. Top. Eng., Commander of the 
Expedition Conducting the Survey of the Atrato River. Proc. Acad. Nat. Sci. 
Phila., 14: 346-59. 

1865 Sketch of the Pr imary Groups of the Batrachia Salientia. Nat. Hist. Rev., 
5(17): 97- 120. 



FROGS O F  T H E  HYLID GENUS PHRYNOHYAS 4 5 

1866 On the Structures and the Distribution of the Genera of the Arciferous Anura. 
Journ. Acad. Nat. Sci. Phila., new ser., 6, Pt. l(2): 6?-112, P1. XXV. 

1877 Tenth Contribution to the Herpetology of Tropical America. Proc. Amer. 
Philos. Soc., 17(100): 85-98. 

1887a Catalogue of the Batrachians and Reptiles of Central America and Mexico. 
Bull. U. S. Nat. Mus., 32: 1-98. 

1887b Synopsis of the Batrachia and Reptilia Obtained by H. H. Smith in the Province 
of Matto Grosso, Brazil. Proc. Amer. Philos. Soc., 24: 44-60. 

Cott, Hugh B. 
1926 Observations on the Life-Habits of Some Batrachians and Reptiles from the 

Lower Amazon; and a Note on Some Mammals f rom Marajo Island. Proc. 
2001. Soc. London, pp. 1159-78, Pls. I-V. 

Daudin, Franqois M. 
1802 Histoire naturelle des rainettes, des grenouilles, et  des  crapauds. Paris.  Pp. 

1-71, Pls. I-XXXVIII. 
1803 Histoire naturelle, gehkrale e t  particuliere des reptiles. Paris.  8: 1-439, 

Pls. I-VIII. 
~ u m g r i l ,  AndrQM. C., and G. Bibron 

1841 Erp6tologie g6n&rale ou histoire naturelle compl6ttc das reptiles. Paris.  8: 
i-iii + 1-792. 

Dunn, Emmett R., and J. T. Emlen, Jr. 
1932 Reptiles and Amphibians from Honduras. Proc. Acad. Nat. Sci. Phila., 84: 

21-32. 
Ferrar i -Perez ,  Fernando 

1886 Catalogue of Animals Collected by the Geographical and Exploring Commission 
of the Republic of Mexico. III. Reptiles. Proc. U. S. Nat. Mus., M: 182-99. 

Fitzinger, Leopoldo 
1843 Systema Reptilium. Vienna. (1): i-ix + 1- 106. 

Gadow, Hans 
1905 The Distribution of Mexican Amphibians and Reptiles. Proc. Zool. Soc. 

London, Pt. 11: 191-244. 
Gaige, Helen T. 

1936 Some Reptiles and Amphibians from Yucatan and Campeche, Mexico. Carnegie 
Inst. Wash. Publ., 457(18): 289-304. 

Garman, Samuel 
1884 The North American Reptiles and Batrachians. Bull. Essex Inst., 16: 1-46. 
1887 West Indian Batrachia in the Museum of Comparative Zoology. Ibid., 19: 13-16. 

Goeldi, Emil A. 
1907 Description of Hyla resinifictrix Goeldi, a New Amazonian Tree Frog Peculiar 

for  i ts  Breeding Habits. Proc. Zool. Soc. London, pp. 135-40. 
Giinther, Albert C. L. G. 

1858 Catalogue of the Batrachia Salientia in the Collection of the British Museum. 
London. Pp. i-xvi + 1-160, Pls. I-XII. 

1885- Biologia Centrali-Americana, Reptilia and Batrachia. London. Pp. i-xx + 1- 
1902 326, Pls. 1-76. 

Kellogg, Remington 
1932 Mexican Tailless Amphibians in the United States National Museum. Bull. 

U. S. Nat. Mus., 160: i-iv + 1-224, P1. J, Figs. 1-24. 
Laurenti, Josephi N. 

1768 Specimen medicum exhibens synopsin reptilium emendatum cum experimentis 
cerca venema e t  antidota reptilium austriacorum. Vienna. Pp. 1-214, Pls. 
I- v. 

Lichtenstein, M. Hinrich 
1856 Nomenclatura reptilium e t  amphiborum Musei Zoologici Berolinensis. Berlin. 

Pp. i-iv + 1-48. 
Lutz, Adolpho 

1927 Notes on Batrachians from Venezuela and Trinidad. Mem. Inst. Oswaldo Cruz, 
20(1): 51-65, Pls. 8-15. 



46 WILLLAM E. DUELLMAN 

Lutz, Bertha 
1946 A Notable Frog Chorus in Brazil. Copeia (3): 153-55. 

Lutz, Bertha, and Gertrude R. Kloss 
1952 Anfhios anuros d-o alto Sollmoes e Rio Negro. Mem. Inst. Oswaldo Cruz, 50: 

623-78. 
Maria, Niciforo 

1930a Los reptiles de ~ i l l av i cenc io  en e l  Museo de l a  Salle. Rev. Soc. Colombiana 
Cien. Nat., 4(105): 40-54. 

1930b Los reptiles y batracios de Honda (Tolima) en e l  Museo de l a  Salle. Ibid., 106: 
96-104. 

Mehely, L. V. 
1904 Investigations on Paraguayan Batrachians. Ann. Mus. Nac. Hungarici, 2: 207- 

32, P1. 13. 
Mertens, Robert 

1952 Die Amphibien und Reptilium von El Salvador. Abhand. Senck. Naturf. Gesell., 
487: 1- 120, Pls. 1- 16, 1 map. 

Miranda-Ribeiro, Alipio de 
1926 Notas para  servirem ao estudo dos gymnobatrachios (anura) Brasil ieros.  Rio de 

Janeiro. Pp. 1-227, Pls. 1-22, Figs. 1-110. 
Mole, R. R., and F. W. Urich 

1894 A Preliminary List of the Reptiles and Batrachians of the Island of Trinidad. 
Journ. Trinidad Field Nat. Club, 2(3): 77-90. 

Miiller, Lorenz, and Walter Hellmich 
1936 Wissenschaftliche Ergebnisse der  Deutschen Gran Chaco-Expedition-Amphi- 

bien und Reptilien. I. Amphibien, Chelonia, Loricata. Stuttgart. Pp. i-xvi + 
1-120, 8 pls., 3 figs., 2 maps. 

Nieden, Franz 
1923 Das Tierreich, Amphibia, Anura I. Akad. Wiss. Berlin. Berlin and Leipzig. 

Pp. i-xxxii + 1-584, 380 figs. 
Oliver, James  A. 

1937 Notes on a Collection of Amphibians and Reptiles f rom the State of Colima, 
Mexico. Occ. Papers Mus. Zool. Univ. Mich., 360: 1-28, P1. 1, Fig. 1, Map 1. 

Parker,  H. W. 
1933 A List  of the Frogs  and Toads of Trinidad. Trop. Agric., lO(1): 3-7. 

Peracca, M. G. 
1895 Viaggio del dott. Alfredo Borelli nella Republica Argentina e nel  Paraguay. 

Boll. Mus. Zool. ad Anat. Comp. Univ. Torino, lO(195j: 1-32. 
1904 Viaggio del Dr. Enrico Fes ta  nellVEcuador e regioni vicine. Ibid., 19(465): 

1-41. 
Peters,  James  A. 

1954 The Amphibians and Reptiles of the Coast and Coastal S ier ra  of ~ i c h o a c h ,  
Mexico. Occ. Papers Mus. 2001. Univ. Mich., 554: 1-37. 

Peters,  Wilhelm 
1867 6 b e r  Flederthiere und Amphibien. Monats. Akad. Wiss. Berlin, pp. 703- 12. 
1872a Sitzung de r  physikalische-mathematischen Klasse. Ibid., pp. 196-227. 
18726 6be r  Hrn. Dr. 0. Wuscherer's Batrachiersammlung aus Bahia. Ibid., pp. 768- 

76, 1 pl. 
Phisalix, Marie 

1922 Animaux venimeux e t  venins. Paris: Masson e t  Cie. Ik i-xii + 1-864, Pls. I- 
XIII. Figs. 1-289. 

Proctor, Joan B. 
1921 On a Small Collection of Reptiles and Batrachians Made by Mr. Goodfellow in 

E. Bolivia (1918-19). Ann. and Mag. Nat. Hist., ser .  9, 7: 189-92. 
Reese, Robert W., and I. Lester Firschein 

1950 Herpetological Results of the University of Illinois Field Expedition, Spring 
1949. II. Amphibia. Trans. Kans. kcad. Sci., 53(1): 44-54. 

Roux, Jean 
1926 Notes d'erpgtologie Sud-americaine. Ann. Soc. Zool. Suisse, 33(4): 291-99. 



FROGS O F  T H E  HYLID GENUS PHRYNOHYAS 4 7 

Santos, Eurico 
1942 ~ n f i b i o s  e r g ~ t e i s  do Brasil. Rio de Janerio: F. Briquiet y Cia. Pp. 1-279, 

9 pls. Figs. 1-57. 
Seba, Albertus 

1734 Locupletissimi rerum naturalium thesauri accurata descriptio, et  inconibus 
artificissimis expressio, per  universam physices historiam. Amsterdam. I: 
i-xxxiv + 1- 178, Pls. ECXI. 

Smith, Hobart M. 
1938 Notes on Reptiles and Amphibians from Yucatan and Campeche, Mexico. Occ. 

Papers Mus. Zool. Univ. Mich., 388: 1-22. 
1941 Snakes, Frogs, and Bromeliads. Chicago Nat., 4(2): 35-43. 
1945 Categories of Species Names in Zoology. Science, 102(2643): 185-89. 

Smith, Hobart M., and Edward H. Taylor 
1948 An Annotated Checklist and Key to the Amphibia of Mexico. Bull. U. S. Nat. 

Mus., 194: 1-118. 
Spix, J. B. de 

1824 Animalia nova sive species novae testudinum e t  ranarum. Monachi. Pp. 1-53, 
Pls. I-XXII. 

Steindachner, Franz 
1867 Reise der  Osterreichischen Frigatte Novara um die Erde in den Jahren 1857, 

1858, 1859. Zoologischer Theil, Pt. I. Amphibien. Wien. Pp. 1-70, Pls.  I-V. 
Stejneger, Leonard 

1901 An Annotated List of the Batrachians and Reptiles Collected in the Vicinity of 
La Guaira, Venezuela, with Descriptions of two New Species of Snakes. Proc. 
U. S. Nat. Mus., 24(1248): 179-92. 

Stuart, Laurence C. 
1935 A Contribution to a Knowledge of the Herpetology of a Portion of the Savanna 

Region of Central pet&, Guatemala. Misc. Publ. Mus. 2001. Univ. Mich., 29: 
1-56, Pls. I-IV, 1 map. 

Sumichrast, Francis 
1882 Enumeration de 10s batracios observados en l a  parte oriente y meridional de 

l a  Republica Mexicana. La Naturaleza, 4: 78-84. 
Taylor, Edward H. 

1944 The hylid Genus Acrodytes with Comments on the Mexican Forms. Univ. Kans. 
Sci. Bull., 30, Pt. I(6): 63-68, P1. M, Figs. 1-4. 

1949 A Preliminary Account of the Herpetology of the State of San Luis Potosc 
Mexico, Ibid., 33, Pt. I(2): 169-215. 

1952 The Frogs and Toads of Costa Rica. Ibid., 35, Pt. I(5): 577-942, Figs. 1-69. 
Taylor, Edward H., and Hobart M. Smith 

1915 Summaries of the Collections of Amphibians made in Mexico under the Walter 
Rathbone Bacon Travelling Scholarship. Proc. U. S. Nat. Mus., 95(3185): 521- 
613, Pls. 18-32. 

Trewavas, Ethelwynn 
1933 The Hyoid and Larynx of the Anura. Trans. Royal Philos. Soc. London, Ser. B, 

222: 401-527, Figs. 1-82. 
Tschudi, Johann J. 

1838 Classification der  Batrachier. Neuchatel. Pp. 1-99, Pls. I-ITI. 
Vellard, J. 

1929 Sobre a s  propiedades das secrecoes cutaneas de algurnas hylidae dos arredores 
do Rio de Janeiro. Bol. Inst. Vital. Brazil, 8: 1-38, Figs. 1-6. 

1948 Batracios del Chaco Argentino. Acta Zool. Lilloana, V: 137-174, Fig. 1. 
Werler, John E., and Hobart M. Smith 

1952 Notes on a Collection of Reptiles and Amphibians from Mexico, 1951-1952. 
Texas Journ. Sci., 4(4): 551-73, Figs. 1-23. 



WILLIAM E. DUELLMAN 

PLATE I 

Fig. 1. Copy of the figure upon which the description of Rana venulosa was based 
(Seba, 1734, Vol. I, P1. 72, Fig. 4). 

Fig. 2. Phrynohyas hebes (Cope). USNM 98536 from Piraporhina, Mato Grosso, 
Brazil; 9 body length 82.5 mm. 
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Fig. 1. Phrynohyas inflata (Taylor). UMMZ 104814 from Barranca de Bejuco, 
Michoack, Mexico; dbody length 93 mm. 

Fig. 2. Phrynohyas ingens, new species. Holotype, UMMZ 55570 from La Fria, 
Venezuela; 9 body length 105 mm. 
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Fig. 1 

Fig. 2 
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PLATE 111 

Fig. 1.  Phrynohyas latijasciata, new species. Holotype, BMNH 83.2.7.1 from Presidio, 
Sinaloa, Mexico; 3 body length 68 mm. 

Fig. 2. Phrynohyas modesta (Taylor and Smith). UMMZ 88270, $from Escuintla, 
Chiapas, Mexico; body length 64 mm. 



PLATE III 

Fig. 1 

Fig. 2 
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PLATE IV 

Fig. 1. Phrynohyas spilomma (Cope). UMMZ 102061, dP from Potrero Viejo, Vera- 
cruz, Mexico; body length 71 mm. 

Fig. 2. Phrynohyas spilomma (Cope). UMMZ 75308, c? from La Libertad, Guatemala; 
body length 75 mm. 
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Fig. 1 

Fig. 2 
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PLATE V 

Fig. 1. Phrynohyas zonata (Spix) UMMZ 55834, Q from Santa Rosa Island, British 
Guiana; body length 93 mm. 

Fig. 2. Phrynohyas zonata (Spix) UK 31862, 9 from Palmar, Costa Rica; body length 
81 mm. 
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Fig. 1 

Fig. 2 
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PLATE VI 

Fig. 1. Phrymhyas zonata (Spix) UMMZ 57530, @from Ixiamas, Bolivia; body length 
73 mm. 

Fig. 2. Phrymhyas zonuta (Spix) USNM 36377, $! from Caicara, Venezuela; body 
length 74 mm. 
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