
A NEWSTREAMBREEDINGFROGFROMOAXACA, MEXICO
(ANURA, HYLIDAE)

By Ian R. Straughan 1 and John W, Wright 2

Abstract: A new species of hylic! frog is described from a

series of adults, juveniles and larvae from the Sierra Madre del

Sur of Oaxaca, Mexico. This new species is assigned to the Hyla
bistincta species group and differs most distinctively from other

members of the group in the total absence of webbing between fin-

gers and in its unique color and color pattern.

The hylic! frog fauna of Mexico and Central America is characterized by

numerous species with relatively limited geographic ranges. Eight stream

breeding species of the Hyla bistincta species group have been described from
a relatively small area of southern Mexico between the transverse volcanic belt

and the Isthmus of Tehuantepec. In southwestern Oaxaca we collected a series

of frogs, referable to this group, from a high mountain stream in the Sierra

Madre del Sur, within 50 km of localities for two other species of the group

(H. bistincta and H. pentheter, Duellman, 1964, and Adler, 1965). As this

distinctive frog represents a previously unknown species, we propose

Hyla bogertae sp. nov.

Figs. 1-5

Holotype: LACM44400; adult female (Fig. 1) collected from a tribu-

tary of the Rio Atoyac, below Vivero El Tapanal at 8,700 ft. (2652 m), one

mile (1.6 km) south of La Cofradia, district of Sola de Vega, Oaxaca, Mexico.

Collected by I. R. Straughan and J. W. Wright, September 28, 1968.

Allotype: LACM44401; adult male (Fig. 5); collection data as for

holotype.

Paratypes: LACM44402-14; two adult females (Fig. 2), nine juveniles

(Fig. 3), nine larvae (Fig. 4), and one recently metamorphosed juvenile

(reared from stage 30 larva in laboratory). All are topoparatypes.

Diagnosis: Hyla bogertae is allocated to the Hyla bistincta species group

which is distinguished from other frogs from Mexico by the following com-
bination of characters: absence of quadrato-jugal element, vocal slits, and

webbing between fingers; presence of both finger and toe discs, a non-protrud-

ing prepollex; toes fully webbed except fourth, which is webbed to distal

subarticular tubercle.
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Figure 1. Hyla bogertae sp. nov. Holotype (LACM 44400). Left, dorsal view; right,

ventral view.

As a member of the bistincta group, it is distinguished from the remaining

members as follows: from H. bistincta Cope by complete absence of webbing
between fingers, relatively smaller tympanum, weaker tarsal fold, weaker
fringe of web along penultimate phalanx of fourth toe, and absence of

elongated cloacal flap; from H. charadricola Duellman by less extensive web-

bing on fourth toe, complete absence of webbing between fingers, and absence

of axillary membrane; from H. chryses Adler by more extensive webbing on

fourth toe, absence of axillary membrane, presence of distinctly darker flanks

with yellow spots; from H. robustifemora Taylor [?=H. crassa (Brocchi)] by

complete absence of webbing between fingers, less extensive webbing on fourth

toe, absence of strong tarsal fold, and presence of a single bony element in the

prepollex; from H. pachyderma Taylor by obvious tympanum, less extensive

webbing on fourth toe, absence of strong tarsal fold, absence of spines on

nuptial pads of breeding male; from H. pent he ter Adler by absence of strong

tarsal fold, absence of elongated cloacal flap, and more extensive webbing on

fourth toe; from H. robertsorum Taylor by complete absence of webbing

between fingers, absence of spines on nuptial pads of breeding male, venter

immaculate white without dark and light spots; and from H. siopela Duellman
by absence of rostral keel, complete absence of webbing between fingers,

presence of distinctly darker flanks with yellow spots. The diagnoses within the

H. bistincta group are summarized in Table 1.

Description of Holotype: Adult female (Fig. 1), snout-vent length 50.1

mm. Habitus stout, limbs strong, hind limbs relatively long —tibio-tarsal

articulation reaches to eye. Snout rounded, truncate in profile. Canthus
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Figure 2. Hyla bogertae sp. nov. Two adult female paratypes. Left, LACM44403, at

extreme of darkening; right, LACM44402 at opposite extreme of color change.

rounded, loreal area concave, nostril not protruding, closer to tip of snout

than to eye. Tympanum small, rounded, upper margin hidden in supratym-

panic fold, one-third to one-half diameter of eye, separated from eye by a

distance of 1.5 times own diameter. Tongue rounded, barely notched poste-

riorly, free for one-fifth of length behind and with free fringe along anterio-

lateral margins. Vomerine teeth on small rounded ridges, anterior margins

between choanae and posterior margin behind level of posterior edge of

choanae. Forearm thick. Wrist fold weak. Fingers entirely without webbing,

in order of length 1<2<4<3. Discs moderate, twice width of narrowest

part of finger. Disc of third finger completely covering tympanum. Subarticular

tubercules minute, flat and rounded. When tibiae adpressed to femora, heels

barely overlap. Tarsal fold not continuous, marked by a line of barely raised

white crenatures. Inner metatarasal tubercle small and oval, outer indistinct.

Palmar tubercles minute, rounded, in a single row along metacarpals. Super-

numerary tubercles minute, rounded and in single rows along proximal part of

digits. Toes almost fully webbed, in order of length 1<2<3 = 5<4. Webbing
to discs of all toes except fourth, which has penultimate phalanx free with a

weak fringe to disc. A narrow flap of skin on inner edge of first toe folded

towards ventral surface. Cloacal opening above level of middle of thigh.

Cloacal flap transverse. Skin smooth to finely shagreen on all dorsal surfaces,

granular on venter.

Dorsal surface of body and limbs olive green (gun metal gray in alcohol)

with extensive silver to pale bronze reticulation, largely maintained in alcohol.

Light bar above level of cloaca continuous with dorsal reticulation on left
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Figure 3. Three juvenile paratypes of Hyla bogertae sp. nov.

side, broken with dot on right. Posterior surface of thigh darker olive, with two
cream (white in alcohol) spots below cloaca at beginning of ventral granularity.

Ventral surface of body white with yellow wash along flanks. Limbs mainly
darker with yellow in groin area, around heels, upper arm, and elbow. Throat
darker olive with large yellow spots and minute creamy pustules.

Description of Allotype: Adult male (Fig. 5), snout-vent length 45.1 mm.
Non-spinose, black nuptial pad on prepollex, with a separate small oval pad
on penultimate phalanx of first finger. Bony element of prepollex single, curved

and conical. Wrist fold entirely lacking.

Color darker than in holotype with essentially the same pattern, but

slightly less development; throat color darker and more extensive than in

holotype. In all other characters allotype agrees with holotype.

Description of Paratypes: Two adult females, slightly smaller than the

holotype, agree closely with the holotype except for color details (see Fig. 2).

Coloration in the type series including juveniles varies in the degree of reticula-

tion and changes in life with the degree of hydration and temperature (Figs.

2 and 3). The variation ranges from almost completely silver with scattered

small dark spots to almost completely dark olive with indistinct reticulation,

and outstanding dark flanks with bright yellow spots. Spots below cloaca may
be elongated or broken into smaller units. Spots on throat may be smaller than

in holotype, imparting a speckled effect. Measurements of type series are

tabulated below (Table 2).

Description of Tadpoles: At stage 30 (Gosner, 1960) the tadpoles have a

typical mountain stream habitus (Fig. 4, middle) —streamlined bodies, long

muscular tails with low tail fins and a large suctorial mouth. Anal tube right of

tail fin. Spiracle high on left side, just visible from below. Eyes slightly closer

to margin of head than to midline. Nostrils within line projected from eyes
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Figure 4. Hyla bogertae sp. nov. Top, larva at stage 25, lateral view; middle, larva

at stage 30, lateral view; bottom, mouth parts of larva at stage 30. The bar below

each illustration is 1 cm.
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to tip of snout. Tail nearly twice as long as body. Tail muscles heavy but taper-

ing acutely. Mouth (Fig. 4, bottom) surrounded by two rows of oral papillae,

with one additional row dorsal and two rows ventral. Clusters of papillae in

angle of mouth. One complete tooth row and one divided dorsally; three com-
plete ventrally, middle longest. Head and body heavily pigmented dorsally,

tapering to an anteriorly directed dark wedge from eyes to between nostrils.

Paler laterally with scattered melanophores and golden chromatophores. Tail

muscles pale, myotomes distinct, marked off by lines of melanophores. Tail

fins translucent with large clusters of melanophores. Total body and tail length

from 52 to 57 mmin four specimens preserved at stage 30. At stage 25 (Fig. 4,

top) tadpoles are from 30 to 32 mm(3 specimens) in total length, closely

resembling stage 30 tadpoles, except that the mouth parts are represented by
a single row of papillae enclosing mouth. The number of tooth rows are not

reduced but are not fully developed in the number of teeth. Snout-vent length

at metamorphosis (one specimen in laboratory) 20.2 mm.
Habitat: All individuals were collected from a system of small and medium

sized streams flowing down steep slopes through pine-fir forest. Adults and

juveniles were encountered sitting on rocks or piles of detritus deposited by

flood. The main stream consisted of small pools (two to three m wide) with

sandy bottoms partially covered with leaf litter, and small water falls and

rapids (one-half to one and one-half m wide). When disturbed, the frogs

jumped into the water and remained submerged for a short period before

re-emerging. Water temperature at time of capture of frogs was 14° C. Tad-

poles were found in the larger pools resting on the bottom in quieter water.

Distribution: Known only from the type locality.

Relationships: Hyla bogertae is the tenth species to be allocated to the

bistincta group. Duellman reviewed the five known members of the group in

1964. He examined the single known specimen of both H. crassa (female from

“Mexico”) and H. robustifemora (male) and concluded that they were con-

specific, although he noted some clear differences. Wehave not examined H.

crassa, but in view of the difficulties of specifically associating females with

males within this group and the fact that H. crassa and H. robustifemora differ

in significant ways, we conclude that H. crassa should be regarded as a nomen
dubium until such time as it can be clearly associated with an extant population.

Duellman (1968) commented on the relationships within the bistincta

group. He divided the group into three series, and suggested that the four

species in his crassa subgroup (hereinafter referred to as the robustifemora

subgroup)

—

crassa {^^robustifemora ) ,
pachyderma, robertsorum and siopela

—might be subspecies of a single species. As defined, H. bogertae is allocated

to this subgroup, and represents its most distinctive member. Four of the mem-
bers of this subgroup ( bogertae , robustifemora, pachyderma and siopela

)

have

been described from at best a small series of specimens from single widely

separated localities, and one ( robertsorum ) is known only from a series of



1969 Oaxacan Stream Breeding Frog 9

five proximal localities relatively close to the locality of siopela. Hyla siopela

is so superficially similar to robertsorum that they could be considered to

belong to the same species population; however, in addition to the rostral

keel (difficult to ascertain in preserved specimens), radiograms reveal that the

bony prepollex element in siopela is more than twice as large as in robertsorum.

More extensive collecting in intermediate areas will be necessary before an

objective analysis of status of the members of this subgroup can be made.
Duellman grouped the remaining four species into two groups, bistincta

and pentheter, characterized by having long cloacal sheaths, and charadricola

and chryses, characterized by having axillary membranes and lacking nuptial

excrescences. We present below a key which emphasizes the diagnostic

characters discussed.

Key to the Members of the Hyla bistincta Species Group

la. Toes fully webbed (to disc of 4th toe) 2

lb. Toes not fully webbed (penultimate phalanx of 4th toe

or more free of web) 3

2a. Wrist fold present 9

2b. Wrist fold absent charadricola

3a. Tympanum completely concealed pachyderma
3b. Tympanum distinct 4

4a. Axillary membrane obvious chryses

4b. No axillary membrane 5

5a. Prominent, narrow, elongate cloacal flap or sheath 6

5b. Cloacal flap broad, transverse, not protruding posteriorly 7

6a. Black dorso-lateral band from tip of snout to

groin (may be broken along flanks) pentheter

6b. No dark dorso-lateral band bistincta

7a. Prominent rostral keel present siopela

7b. No rostral keel 8

8a. Venter brown with creamy white flecks robertsorum

8b. Venter immaculate white bogertae

9a. Tympanum distinct robustifemora

9b. Tympanum hidden crassa

Remarks: Although H. bogertae is here allocated to the Hyla bistincta

species group as defined by Duellman ( 1964) and broadened by Adler ( 1965)

and Duellman (1968) because of the absence of a quadrato-jugal element and

the presence of a non-projecting prepollex, there remains some question as to

its proper generic allocation. Seemingly the only difference between the

bistincta group and members of the genus Plectrohyla is in the degree of

development of the ossified prepollex element (or elements) . The large number
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Figure 5. A. Hyla bogertae sp. nov. Allotype (LACM 44401), radiograph of left

hand with drawing of prepollex based on composite X-rays.

B. Hyla robustifemora holotype (UIMNH 25050), radiograph of left hand with

drawing of prepollex based on composite X-rays.

of similarities in habitus of adults and tadpoles, breeding habits and habitat,

argues for the inclusion of the entire H. bistincta species group with the genus

Plectrohyla. The question as to whether this assemblage (as well as other

similar groups of stream breeding frogs in Mexico and Central America) is a

phylogenetic unit or the result of parallel development is currently under

investigation.

Specimens Examined

Hyla bistincta Cope. MEXICO: Guerrero: between “Puerto Chico” and

“Asoleadero,” ca. 63-65 km (rd) SW“Casa Verde” (20 mi WNWof Chilpan-

cingo), 2440-2500m (UMMZ 125376). Jalisco: Sierra de Autlan, ±15 mi

SE of Autlan, 7000' (UMMZ 102076). Michoacan: Uruapan: Los Conejos,

4 mi WSWof Uruapan (UMMZ94238-40); Cerro San Andres, Wslope,
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Table 2

Measurements of type series of Hyla bogertae in mm

LACMNO. Sex
Snout-vent Tibia

length length

Head
length

Head
width

Eye Tympanum
diam. diam.

44400 a 9 50.1 27.0 14.4 18.0 5.4 1.8

44401 "
$ 45.1 22.8 11.8 16.5 4.7 1.9

44402 9 49.3 25.8 14.6 17.3 5.0 2.0

44403 9 43.3 24.0 13.0 16.6 5.0 1.9

44404 juv. 32.5 15.1 8.7 10.2 3.6 1.2

44405 juv. 31.7 15.5 9.1 10.6 3.2 1.1

44406 juv. 29.9 15.1 8.4 9.7 3.4 1.3

44407 juv. 29.0 15.1 8.5 9.7 3.3 1.2

44408 juv. 28.0 13.2 8.3 9.6 3.2 1.1

44409 juv. 28.7 13.2 8.2 9.5 3.1 1.0

44410 juv. 25.7 12.1 7.3 8.8 2.6 indistinct

44411 juv. 25.7 12.1 7.1 9.0 2.8 indistinct

44412 juv. 26.5 11.6 7.1 9.0 2.7 0.8

44413 ° juv. 20.2 9.8 5.5 7.2 2.6 indistinct

aHoIotype.
^Allotype.
c Metamorphosed in laboratory ( 1-1-1969) from tadpole collected at stage 30.

±11 mi WNWof Ciudad Hidalgo, 7800' (UMMZ102075) ; Parque Nacional,

5500' (UMMZ 115233, 121515). Veracruz: Cumbres near Acultzingo on

Puebla side in Veracruz (FMNH 105482-83).

Hyla bogertae sp. nov. MEXICO: Oaxaca: tributary of the Rio Atoyac,

below Vivero El Tapanal at 8,700 ft (2652m), one mile (1.6 km) south of

La Cofradia, district of Sola de Vega (LACM 44400-14).

Hyla charadricola Duel! man. MEXICO: Puebla: 3.6 mi WAcaxochitlan

on Pachuca-Tuxpan Road (UMMZ 104032); 9 mi W of Huachinango,
±7400' (UMMZ 118166); 7.3 mi SWof Huachinango (UMMZ 121567).

Hidalgo: Lago Tejocotal, 7 mi E of Acaxochitlan, 7300' (UMMZ 118165).

Hyla chryses Adler. MEXICO: Guerrero: between “Puerto Chico” and

“Asoleadero” ca. 63-65 km (rd) “Casa Verde” (20 mi WNWof Chilpan-

cingo), 2440-2500m (UMMZ125373, 125375).

Hyla pachy derma Taylor. MEXICO: Veracruz: Pan de Olla (USNM
115026-29).

Hyla pentheter Adler. MEXICO: Oaxaca: ca. 23 mi (rd) N of San

Gabriel Mixtepec, 1700m (UMMZ 125377-80).

Hyla robertsorum Taylor. MEXICO: Hidalgo: El Chico National Park

(FMNH 100124, 75786), (UMMZ 92462); El Chico Parque Nacional,

2700m (UMMZ106401, 106443).

Hyla robustifemora Taylor. MEXICO: Oaxaca: Cerro San Felipe

(UIMNH 25050).
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Hyla siopela Duellman. MEXICO: Veracruz: from a small stream on

the west slope of Cofre de Perote, elevation 2500-2550m (UIMNH 57693,

57697, 58207-08).
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SUMARIO

Una nueva especie de rana, Hyla bogertae es aqui descrita basada en series

de adultos, juveniles y estados larvarios colectados en la Sierra Madre al Sur de

Oaxaca, Mexico. Esta nueva especie ha sido asignada al grupo especifico de

Hyla bistincta; la diferencia mas marcada, de otros miembros de este grupo,

es la ausencia total de membranas entre los dedos y la distribution de su

coloration que es unica.
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