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Abstract

Three new species of rainfrogs of the genus Pristimantis are described from a large mesa (tepui), the Wokomung Massif,
of the Pakaraima Mountains in west-central Guyana. Pristimantis dendrobatoides n. sp. is known from 1385–1411 m, P.
jester n. sp. from 1411–1650 m, and P. saltissimus n. sp. from 698–1560 m elevation. The three species are syntopic at
elevations around 1400 m in cloud forest. All three taxa are unusual among species of Pristimantis in the production of
malodorous and distasteful skin secretions when handled, conditions that are atypical for the genus. Two of the new spe-
cies (P. dendrobatoides, P. jester) also have bright, red skin coloration, and the third (P. saltissimus) is either cryptically
colored or brightly colored.

Key words: Guyana, Wokomung, South America, Ayanganna, Eleutherodactylus, Pristimantis, Pakaraima, tepui, frog,
systematics, Guayana Highlands

Introduction

The Guayana Highlands in northeastern South America comprise approximately 100 mesas, some rising to
more than 3,000 m in elevation, that represent the remnants of an ancient and eroding landform (Berry et al.
1995). This poorly explored group of table mountains (called tepuis) lies on basement rocks of the Guiana (or
Guayana) Shield (Huber 1995) of Venezuela, Brazil, and Guyana. Herpetological expeditions to the summits
of many of the larger tepuis have been mounted by helicopter (McDiarmid and Donnelly 2005), but few bio-
logical explorations of any kind have been made along elevational transects through the rich rainforests and
cloud forests that grow on the slopes of tepuis. The Wokomung Massif in Guyana is a huge tepui (11.5 X 31
km) that has multiple summits, the highest of which is called Little Ayanganna (1,650 m).

 In July and August 2003, one of us (DBM) collected frogs and reptiles along an elevational transect on a
newly cut botanical trail made by David Clarke (2004) up the NE flank of the Wokomung Massif. In Decem-
ber 2006, DBM cut a new transect up the SW flank of the Wokomung Massif to the round-top summit called
Mt. Kopinang. These surveys resulted in the discovery of three new species of rainfrogs of the genus Pristi-
mantis Duméril and Bibron, 1841, that were collected in cloud forest habitats between 698 and 1650 m.

An inclusive genus Eleutherodactylus comprises almost 500 species of brachycephalid frogs distributed
throughout the warmer regions of the Neotropics including the southern United States, Central and South
America, and the Caribbean (Frost 2002). All but one ovoviviparous species of this group exhibit direct devel-
opment, whereby their eggs hatch directly into small frogs, thus completely bypassing the tadpole stage (Han-
ken et al. 1997). Recently, a DNA sequence analysis of a significant fraction of eleutherodactyline diversity
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revealed three large radiations of species (Heinicke et al. 2007). The South American Clade is geographically
isolated from the Caribbean and Middle American clades, and is basal to both of them. Heinicke et al. (2007)
restricted the name Eleutherodactylus to the members of the Caribbean Clade and resurrected the available
name Pristimantis Jiménez de la Espada 1871 for members of the South American Clade. Hereafter we follow
Heinicke et al. (2007) in recognizing Pristimantis for all native species of South American “Eleutherodacty-
lus.” In order to reduce ambiguity, we have used the name Pristimantis throughout this paper when referring
to South American species and species groups formerly placed in Eleutherodactylus (e.g. Lescure and Marty,
2000; Lynch and Duellman, 1997).

Methods

Specimens were collected by hand after dark, often during rainfall, euthanized in 20% isopropanol and either
preserved in 10% commercial formalin (2003 Wokomung expedition) or euthanized in 10% ethanol and fixed
10 minutes later in 70% ethanol (2006 Wokomung expedition). For long-term storage, specimens were trans-
ferred to 70% ethanol. Immediately upon capture, each specimen was sniffed for malodorous substances and
its dorsal skin was licked to detect foul-tasting secretions. All specimens were deposited in the herpetological
collections of the United States National Museum (USNM). Under an agreement with the Guyana Environ-
mental Protection Agency, some of the specimens will be returned to the Centre for the Study of Biological
Diversity at the University of Guyana after study.

Description of morphology follows the standards for the genus in Savage (1987) and Lynch and Duellman
(1997) with a modification of the terminology of the digital discs as detailed in Savage et al. (2004). Measure-
ments were taken as described by Lynch and Duellman (1997) and Campbell (1994) and are abbreviated as
follows: standard length, SL; head length, HL; head width, HW; width of upper eyelid, EW; interocular dis-
tance, IOD; eye length, E; tympanum width, TY; crus length, C; foot length, FL. Sex was determined by
examination of the gonads. We compared our specimens with published descriptions of other Pristimantis.

Descriptions

Pristimantis dendrobatoides new species.
(Figs. 1, 2, 3.)
Mimic Rainfrog

Holotype. USNM 563662, an adult male from the Wokomung Massif, near Falls Camp, Potaro-Siparuni Dis-
trict, west-central Guyana; 05° 05’ 25” N, 59° 50’ 18” W, 1385 m; collected 2 hours after dark at 8:30 p.m. on
28 July 2003 by D. B. Means (field collection DBM-3152; CPI 10181).

Paratopotype. USNM 563661, a juvenile female collected 3 hours after dark at 9:30 p.m. on 22 July
2003 by D. B. Means (field collection DBM-3152; CPI 10180).

Other paratypes. ROM 43317, a female from N slope of Mt. Wokomung, Potaro-Siparuni District, west-
central Guyana; 05° 05’ 33” N, 59° 50’ 35” W, 1411 m; collected 3–5 November 2004 by R. MacCulloch, A.
Lathrop, and S. Khan. USNM 564161-564162, two adults from the Potaro-Siparuni District, west-central
Guyana; 05° 00’ 08” N, 59° 52’ 47” W, ca. 1540 m; collected 7 December 2006 by D. B. Means (field collec-
tion DBM-3372; CPI 10353 & 10354). USNM 564163, an adult from cloud forest near the top of Mt. Kopi-
nang, SE part of the Wokomung Massif, ca. 500 m W of Kamana Falls, Potaro-Siparuni District, west-central
Guyana; ca. 05° 00’ 08” N, 59° 52’ 47” W, ca. 1570 m; collected 10 December 2006 by D. B. Means & M.
Kalamandeen (field collection DBM-3376, CPI 10355). USNM 564164, an adult from Guyana, Potaro-
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Siparuni District, cloud forest at top of Kamana Falls on Mt. Kopinang, SE part of the Wokomung Massif; 05°
00’ 08” N, 59° 52’ 47” W, ca. 1570 m; collected 10 December 2006 by D. B. Means and M. Kalamandeen
(field collection DBM-3377, CPI 10356).

Diagnosis. A small species (SL 28.5–31.0 mm), unassignable to any of the species groups of Pristimantis
recognized by Lynch and Duellman (1997) or Savage (2002). It resembles members of the Pristimantis unis-
trigatus group (about 250 recognized species) in having Finger I shorter than Finger II, a coarsely areolate
venter and narrow head (37–42% of SL). However, unlike members of that group, the tip of Toe V reaches 1/
3 the distance between the penultimate and distal subarticular tubercles when adpressed to IV and that of Toe
III when adpressed to Toe IV reaches to the distal margin of the penultimate subarticular tubercle on Toe IV.
In the unistrigatus group Toe V is relatively much longer and reaches to the distal subarticular tubercle on Toe
IV and Toe III reaches to the midpoint of the penultimate subarticular tubercle on Toe IV when adpressed to
that toe. The new form is further distinctive in the combination of the following features: dorsum verrucose,
tympanum distinct, toes without webs, dorsum purplish black with several large red spots, and venter and
undersurfaces of limbs bright red in life (Fig. 1).

FIGURE 1. Pristimantis dendrobatoides new species; a = USNM 563662, holotype, at moment of discovery on the leaf
of a melastome; b = USNM 563661, paratopotype, side view; c = USNM 563661, dorsal view; d = USNM 563661, ven-
tral view. 

Myers and Donnelly (1996, 1997) described two species from highlands in Venezuela, Pristimantis pruin-
atus of Cerro Yavi (a tepui) at 2150 m and P. cavernibardus of Pico Tamacuari at 1160–1200 m, that also have
a relatively short Toe V that is longer than Toe III. Pristimantis dendrobatoides most obviously differs from P.
pruinatus in having truncate finger and toe discs with those on the outer fingers much larger than those on the
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toes versus round finger discs that are smaller than the round toe discs in the latter. Pristimantis cavernibardus
has deeply emarginate finger discs while those of the new form are even or at the most retuse. Neither of the
Myers and Donnelly species have red dorsal spotting or the ventral surfaces red in life.

Etymology. The name dendrobatoides refers to the general resemblance of these frogs to toxic members
of the genus Dendrobates (Greek dendron = tree + bates = one who walks) and Greek oides = resembling.
That the new species is malodorous and likely has noxious or toxic skin secretions (see Discussion) adds
weight to the selection of this name.

FIGURE 2. Hand (left) and foot (right) of Pristimantis dendrobatoides new species, USNM 533652 holotype. Black
bars = 5.0 mm.

General characteristics. Head relatively narrow; HW/HL = 87–97%; snout subovoid in dorsal outline,
snout profile round. Canthus rostralis slightly concave. Loreal region concave, upper lip not flared in cross-
section; postrictal area with a glandular swelling. Choanae elliptical, not concealed by maxillary arch, larger
than oblique and widely separated vomerine tooth patches, lying posterior but internal to choanae; ostia pha-
ryngea present. No vocal slits or sac. Surface of head, upper eyelid, dorsum, and flanks covered with large
smooth, glandular tubercles. EW/IOD = 88–110%. Tympanum distinct, annulus tympanicus prominent,
slightly obscured by skin dorsally, width slightly less than horizontal diameter of eye; TY/E = 57% in male,
53% in female; no definite supra- or post-tympanic fold. Upper surfaces of arm and thigh smooth; upper sur-
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faces of crus granular, those of lower limb and foot smooth. Finger II much longer than Finger I when
adpressed together; relative finger lengths III>IV>II>I. No nuptial pads. Disc cover on Finger I small, slightly
wider than finger. Disc covers on Fingers II to IV truncate, at least one slightly retuse. Discs on Fingers III–IV
about equal in size, larger than disc on Toe II; width of disc on Finger III equal to horizontal width of tympa-
num; disc pads broadened on all fingers. No fringes, ridges, or webbings on fingers. Subarticular tubercles
under fingers and toes round, even to globular in profile; no supernumerary tubercles; thenar tubercle low and
elongate; palmar tubercle cordate; five or six accessory palmar tubercles. Ulnar margin smooth, no tubercles
or fold. Heel tubercular like upper thigh surface. Toe discs much smaller than finger discs; disc on Toe IV
largest, smaller than disc on Finger II; disc covers truncate, even; disc pads broadened. Relative toe lengths
IV>V>III>II>I; Toe V longer than Toe III when adpressed against Toe IV, reaching 1/3 the distance between
penultimate and distal subarticular tubercles; Toe III reaching to midpoint of penultimate subarticular tubercle
when adpressed to Toe IV. No fringes, ridges or webbings on toes. No supernumerary tubercles under toes;
plantar surface smooth; inner metatarsal tubercle large, elongate; outer metatarsal tubercle tiny, round; no tar-
sal fold or tubercle (Fig. 2). No inguinal gland; venter coarsely areolate; throat and under surfaces of limbs
smooth. Legs relatively short, heels slightly overlapping when legs folded at right angles to sagittal plane. C/
SL 57–67%. See Table 1 for summary statistics.

TABLE 1. Measurements (in mm) and proportions of adult Pristimantis dendrobatoides, P. jester, and P. saltissimus;
ranges followed by means and one standard deviation in parentheses. For abbreviations, see Methods.

Species: dendrobatoides (n=7) jester (n=5) saltissimus (n=15)

SL 28.1–32.2 19.4–22.8 16–27.1

(29.5 ± 1.33) (21.2 ± 1.29) (22.5 ± 3.63)

HL 11.1–12.9 9.0–9.7 7.5–11.8

(11.9 ± 0.61) (9.4 ± 0.26) (9.7 ± 1.51)

HW 10.2–11.5 8.0–8.7 6.2–10.8

(10.8 ± 0.49) (8.4 ± 0.26) (8.6 ± 1.23)

EW 2.9–3.3 2.2–3.1 1.6–3.3

(3.03 ± 0.15) (2.8 ± 0.35) (2.5 ± 0.52)

IOD 2.8–3.3 1.8–2.3 2.1–3.2

(3.0 ± 0.19) (2.3 ± 0.32) (2.5 ± 0.32)

E 4.8–5.5 4.2–4.7 3.2–5.1

(5.2 ± 0.28) (4.5 ± 0.23) (4.2 ± 0.60)

TY 2.2–2.6 0–0 0.7–1.6

(2.4 ± 0.15) 0 (1.1 ± 0.29)

C 16.7–18.7 11.4–12.6 10.2–15.9

(17.6 ± 0.79) (11.9 ± 0.43) (12.9 ± 2.01)

FL 13.4–15.0 9.7–10.9 6.4–12.8

(14.3 ± 0.61) (10.2 ± 0.50) (10.2 ± 1.77)

HL/SL 0.37–0.42 0.42–0.48 0.40–0.47

HW/SL 0.36–0.37 0.37–0.40 0.35–0.44

HW/HL 0.87–0.97 0.86–0.92 0.83–1.06

C/SL 0.57–0.67 0.52–0.61 0.53–0.64

EW/IOD 0.88–1.10 1.08–1.30 0.73–1.50

TY/E 0.40–0.54 0 0.21–0.37
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FIGURE 3. Map of Guyana with the location of the Wokomung Massif in the Pakaraima Mountains (gray shading) and
in relation to some other teuis in Guyana. Map modified from one supplied by Philippe J. R. Kok. 

Coloration in life. Upper surfaces of head and body dark purple; head uniformly dark purple except for
one or two small interorbital bright red spots and three or four bright red lip spots present in USNM 563661
but absent in the holotype (USNM 563662); one distinct, bright red, round middorsal, suprascapular spot on
all seven specimens with 0–4 smaller, round, middorsal, suprasacral spots; upper arm bright red or dark purple
with several bright red spots; posterior of thigh bright red; lower arm and dorsal surface of hands, feet, and
toes dark purple with bright red spots, more prominent distally; hand red, finger discs purple; upper leg sur-
face purple with small red spots; three obscure reddish cross bands on crus; toe discs outlined by purple.
Undersurface of the skin over each dentary dark purple with four discrete, red spots; throat dark purple to
black, extending onto the anterior pectoral area as a small bib. Venter below the bib uniformly bright red or, in
some individuals, marked with a faint, irregular, mid-ventral suffusion of black pigment from bib to hind limb
insertions; in some of these, a faint black wash over red is present lateral to the mid-ventral darker pigment
(the mid-ventral and lateral dark wash becoming much more pronounced in preservative); underside of legs
sprinkled with tiny dark punctations, most heavily on crus; palmar and plantar surfaces dark purple. Iris black
with faint reddish punctations, but thin and continuously outlining the edge of the pupil. No color changes
were noted between day and night. Specimens found with dry skin (Fig. 1a) had a blue-gray cast to their dor-
sal skin as opposed to wet frogs (Fig 1.b).
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Coloration in preservative. Depending on the type of preservative and length of time in it, the dark pur-
ple changes to brown and the bright red color becomes dull white. Upper surfaces of head and body dark
brown; head uniform brown laterally except for three or four light lip spots; large, light, round, middorsal
suprascapular spots; upper arm lighter brown with light spots; hand light, finger discs brown; upper leg sur-
face brown with small light spots; two or three light cross bands on top of crus; toe discs outlined by dark.
Lower lip dark brown with four large light spots; throat/anterior pectoral area black; venter cream with sprin-
kling of tiny dark punctations or marked with irregular black midventral stripe and in some individuals black
lateral marbling present lateral to stripe; underside of legs suffused with dark punctations, most heavily on
crus; palmar and plantar surfaces dark brown. 

Measurements of holotype (in mm). SL 29.6; HL 12.2; HW 10.9; EW 2.9; IOD 3.0; E 5.5; TY 2.4; C
17.5; FL 14.5. 

Habitat and habits. USNM 563661 and 563662 were each found sitting on leaves of shrubs (Melasto-
mataceae) about two meters off the ground in cloud forest understory vegetation in the gully created by a
small, cascading mountain stream. Both were taken two to three hours after dark in heavy rains. USNM
564161-564164 (CPI 10353 to 10356) were also collected sitting on small leaves from 0.5–1.5 m off the
ground in cloud forest densely draped with moss and other epiphytes; these frogs were up to 40 m from any
stream. All specimens were collected as lone individuals 2–4 hours after full dark. This species did not
become active until later in the night. Some were caught during a hard rain, others during lulls in rainfall. In
every case, the frogs were sitting on small leaves, often not much wider than their bodies. When grasped, a
pungent odor was detected from the collector’s hand and frog’s skin. The dorsal skin was gingerly tasted and
found to be bitter. The front of the researcher’s tongue lost the bad taste shortly following expectoration, but
the back of the tongue became slightly numb for about five minutes.

Distribution. Known only from the Wokomung Massif in west-central Guyana (Fig. 3) in cloud forest
habitat (1385–1570 m). 

Two new species of the Pristimantis unistrigatus Group

The two new taxa described below are referred to the Pristimantis unistrigatus group as recognized by Lynch
and Duellman (1997) by having a coarsely areolate venter, Finger I shorter than Finger II, and Toe III much
shorter than Toe V, with the latter extending to the level of the distal subarticular tubercle on Toe IV when
adpressed to that toe. Ten recognized species of the Pristimantis unistrigatus group are known from the Gui-
ana Shield (Senaris and MacCulloch 2005), three are informally referred to as sp. 1, sp. 2, and sp. 4 by Les-
cure and Marty (2000), and two others are being described from Suriname (Savage, Watling, and Donnelly,
MS). The two new species differ from nine of these in lacking basal webbing on the toes which is present in P.
cantitans (Myers and Donnelly, 1996), P. inguinalis (Parker, 1940), P. marmoratus (Boulenger, 1900), P. ock-
endeni (Boulenger, 1912), P. yaviensis (Myers and Donnelly, 1996), sp. 1 and sp. 4 of Lescure and Marty
(2000) and the two as yet undescribed new Suriname species of Savage, Watling, and Donnelly (MS). 

Pristimantis jester n. sp.
(Figs. 3, 4, 5)
Jester Rainfrog

Holotype. USNM 563631, an adult male collected from the round-topped summit on the Wokomung Massif
called Mt. Wokomung, Potaro-Siparuni District, west-central Guyana; 05° 04’ 03.3” N, 59° 51’ 41.8” W, 1560
m; collected on 25 July 2003 by D. B. Means (field collection number DBM-3154, CPI-10327). 
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Paratopotype. USNM 563632, an adult male collected on 25 July 2003 by D. B. Means (field collection
number DBM-3154; CPI 10328).

Other Paratypes. USNM 563633, an unsexed adult collected on the flat-topped summit on the Woko-
mung Massif called Little Ayanganna, Potaro-Siparuni District, Guyana; 05° 04’ 54.7” N, 59° 50’ 25.5” W,
1650 m; collected on 28 July 2003 by D. B. Means (field collection number DBM-3155, CPI 10330). ROM
43303, N slope of Mt. Wokomung, Potaro-Siparuni District, west-central Guyana; 05° 07' 46" N, 59° 49' 16"
W, 1234 m; collected 27–31 October 2004 by R. MacCullough, A. Lathrop, and S. Khan. ROM 43306, N
slope of Mt. Wokomung, Potaro-Siparuni District, west-central Guyana; 05° 05' 33" N, 059° 50' 35" W, 1411
m; collected 3–5 November 2004 by R. MacCulloch, A. Lathrop, and S. Khan.

Diagnosis. A small species (SL 19.4–22.8 mm) that differs from all other Guayana Shield species of the
P. unistrigatus group in lacking both an auditory apparatus and toe webbing. Pristimantis avius (Myers and
Donnelly, 1997), P. marahuaka (Fuentes and Barrio-Amors, 2004), P. memorans (Myers and Donnelly, 1997),
P. pulvinatus (Rivero, 1968), P. saltissimus (see below), P. zimmermanae (Heyer and Hardy, 1991), and sp. 2
of Lescure and Marty (2000) also lack toe webbing but a tympanum and ostia pharyngea are present in these
taxa (Fig. 4). 

FIGURE 4. Pristimantis jester new species. a = USNM 563631, holotype; b = USNM 563632, paratopotype with mid-
dorsal orange stripe; c = ventral aspects of a and b, respectively; d = USNM 563633, paratype. 

Etymology. The name jester is to be treated as a noun in apposition. By implication the name refers to the
brilliant red and green dorsal coloration of this species that is reminiscent of the garb of a medieval court
jester.

General characteristics. Head relatively broad; HW/HL = 86–92%, snout subovoid in dorsal outline,
rounded in profile. Canthus rostralis concave. Loreal region concave, upper lip not flared in cross-section; low
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glandular postrictal area. Choanae round, not concealed by maxillary arch, much larger than the small, oblique
and widely separated vomerine tooth patches that lie posterior and internal to choanae. No vocal slits or sac;
no ostia pharyngea. Upper surfaces smooth. EW/IOD = 108–130%. No tympanum, or annulus tympanicus or
supra- or post-tympanic ridge. Finger II longer than Finger I when adpressed together; relative finger lengths
III>IV>II>I. No nuptial pads. Disc cover on Finger I small, slightly widened. Disc covers on Fingers II to IV
expanded, rounded, about equal in size and larger than disc cover on Finger II; width of cover on Finger III
less than half width of eye; pads broadened on all fingers. No finger ridges, fringes or webbings. Subarticular
tubercles under fingers and toes round, globular in profile; no supernumerary tubercles; thenar tubercle low,
round, smaller than subarticular tubercles; palmar tubercle larger, bifid; 5–6 small, low accessory palmar
tubercles. No well developed ulnar tubercles or fold. Heel smooth. Discs on most toes smaller than finger
discs; disc on Toe IV larger than disc on Finger III; disc covers rounded, even; disc pads broadened. Relative
toe lengths IV>V>III>II>I; Toe V longer than Toe III when adpressed against Toe IV reaching to base of dis-
tal subarticular tubercle on Toe IV; Toe III reaching slightly beyond the penultimate subarticular tubercle
when adpressed to Toe IV. No toe ridges, fringes or webbings; supernumerary tubercles under toes; plantar
surface with many small low tubercles; inner metatarsal tubercle elongate, much larger than small round
outer; no tarsal fold or tubercle (Fig. 5). No inguinal gland; venter coarsely areolate; throat and under surfaces
of limbs smooth; pericloacal area granulate. Legs relatively short, heels slightly overlapping when legs folded
at right angles to sagittal plane, C/SL = 52–61%. See Table 1 for summary statistics.

Color in life. Upper surfaces of head and body extremely variable with dark red, light green, and black
marbling. In some specimens the red predominates but in others the green and black are more extensive. In
one specimen (USNM 563632) a bold, wide, pure orange stripe runs from the tip of the snout to the cloaca;
another specimen (USNM 563633) was mostly yellow-green dorsally with four bright red lateral blotches;
head olive green, mottled green and black, or with a broad orange medial stripe. Upper lips with red and olive
green patches set off by thin yellow green vertical lines; upper arm olive green; lower arm with one or two red
and green equally wide crossbands; finger and toe discs dark red to dark gray; upper leg surface with 3 or 4
alternating red and olive green crossbands continuing onto the crus when legs are folded against the body;
lower lip not visible in lateral view; throat, belly, and ventral surfaces of arms and legs mottled in cream and
black except in the specimen with the bold middorsal stripe which had a cream colored, midventral longitudi-
nal stripe; upper 2/5 of iris blue-gray against the sclera, changing to metallic brown around and below the iris.
No color changes were noted between day and night. 

Color in preservative. Upper surfaces of head and body dark brown with faint, lighter brown streaks and
blotches. Upper arm uniformly dull white to tan; forearm with one or two broad dark brown bands alternating
with dull cream; hand and fingers similar but the bands narrower and more numerous; finger and toe discs
dark gray; upper and lower leg surfaces with three or four alternating dark and light bands, continuing onto the
crus when the legs are folded against the body. Lower lip and throat dark brown with dull white marbling or
specking, continuing onto the belly and undersurfaces of the legs; palmar surfaces similar to throat and belly,
but plantar surfaces uniformly dark gray. 

Measurements of holotype (in mm). SL 22.8; HL 9.5; HW 8.5; EW 3.0; IOD 2.3; E 4.2; TY 0; C 12.6;
FL10.9.

Habitat and habits. Dense cloud forest approaching tepui scrub forest (Huber et al. 1995). The trees
were no more than 10 m high with trunks, stems, and leaves densely covered with epiphytes ranging from
mosses and a gooey, slimy alga to bromeliads and large aroids. Forest included trees of the genera Podocar-
pus, Weinmannia, and Clusia. Weather during time of collecting was raining, alternating with cloudy skies
and blowing mists. USNM 563631 and 563632 were collected on the forested dome of the Wokomung Massif
(Mt. Wokomung) within 3 m of each other at about 2 m off the ground from a tangle of dense vines and moss
hanging from the low canopy. These two frogs were vocalizing contemporaneously (call unrecorded) with
two or three other individuals that were not located. USNM 563633 was collected from a Clusia forest on the
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summit of Little Ayanganna. When grasped, these bright little frogs emitted a foul odor and tasted bitter. The
odor persisted in the collector’s hand for five or 10 minutes following capture and could be smelled in the
plastic bag in which they were confined.

Distribution. Known only from the tops of the two highest summits (Mt. Wokomung and Little Ayanga-
nna) of the Wokomung Massif (Fig. 3) of west-central Guyana (1411–1650 m). 

FIGURE 5. Pristimantis jester new species. Hand (left) and foot (right). USNM 563631 holotype. Black bars = 5.0 mm.

Pristimantis saltissimus n. sp.
(Figs. 3, 6, 7)
Rocket Rainfrog

Holotype. USNM 563639, an adult female from the Wokomung Massif, near Falls Camp, Potaro-Siparuni
District, west-central Guyana; 05° 05’ 25” N, 59° 50’ 18” W, 1385 m; collected on 19–23 July 2003 by D. B.
Means (field collection DBM-3152; CPI 10335).

Paratopotypes. USNM 563634, an adult from the Wokomung Massif, summit of Mt. Wokomung,
Potaro-Siparuni District, west-central Guyana; 05° 04’ 03” N, 59° 51’ 42” W, 1560 m; collected on 25 July
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2003 by D. B. Means (field collection DBM-3154; CPI 10329). USNM 563635-563637, 563640, 563641,
563644, 563645, all from the Wokomung Massif, near Falls Camp, Potaro-Siparuni District, west-central
Guyana; 05° 05’ 25” N, 59° 50’ 18” W, 1385 m; collected on 19 July 2003 by D. B. Means (field collection
DBM-3152; CPI 10331-10333, 10336, 10337, 10340, 10341). 

Other paratypes. ROM 43302, from north slope of Mt. Wokomung, Potaro-Siparuni District, west-cen-
tral Guyana; 05° 07’ 46” N, 59° 49’ 16” W, 1234 m; collected 27–31 October 2004 by A. Lathrop, S. Khan,
and R. MacCulloch. ROM 43309 & 43310, from the base of the Wokomung Massif, Potaro-Siparuni District,
west-central Guyana; 05° 06’ 35” N, 59° 48’ 37” W, 698 m; collected 23–26 October 2004 by A. Lathrop, S.
Khan, and R. MacCulloch. ROM 43307, 43313, and 43314, from N slope of Mt. Wokomung, Potaro-Siparuni
District, west-central Guyana; 05° 05’ 33” N, 59° 50’ 35” W, 1411 m, collected 3-5 November 2004 by A.
Lathrop, S. Khan, and R. MacCulloch.

Referred material. USNM 563638, 563642-563643, 563646-563651, from near Falls Camp on the Wok-
omung Massif, Potaro-Siparuni District, west-central Guyana; 05° 05’ 25” N, 59° 50’ 18” W, 1385 m; col-
lected 19–23 July 2003 by D. B. Means (field collection DBM-3152; CPI 10334, 10338, 10339, 10342-
10347). USNM 564165 & 564166, vicinity of a small, first-order creek on a terrace of the southern slope of
Mt. Kopinang, SW part of the Wokomung Massif, Potaro-Siparuni District, west-central Guyana, 04° 04’ 50”
N, 59° 52’ 43” W, ca. 1385 m; collected 6 December 2006 by D. B. Means and M. Kalamandeen (field collec-
tion DBM-3371; CPI 10357 & 10358). USNM 564167-564169, cloud forest summit of Mt. Kopinang, SW
part of the Wokomung Massif, along a trail paralleling Kamana Creek for about 100 m west of the top of its
cascade off of the summit at the E end of the trail, Potaro-Siparuni District, west-central Guyana, 05° 00’ 08”
N, 59° 52’ 47” W, ca. 1538 m; collected 7 December 2006 by D. B. Means (field collection DBM-3372; CPI
10362, 10363, 10366). USNM 564170 & 564171, cloud forested summit of Mt. Kopinang, SW part of the
Wokomung Massif, along a trail paralleling Kamana Creek for about 300 m west of the top of its cascade off
of the summit at the E end of the trail, Potaro-Siparuni District, west-central Guyana, 05° 00’ 08” N, 59° 52’
47” W, ca. 1570 m; collected 8 December 2006 by D. B. Means (field collection DBM-3373; CPI 10377 &
10378). USNM 564172 & 564173, on leaves 0.3-1.3 m off the ground in cloud forested summit of Mt. Kopi-
nang, SW part of the Wokomung Massif, along a trail paralleling Kamana Creek for about 300 m west of its
cascade off the top of the summit at the E end of the trail, Potaro-Siparuni District, west-central Guyana, 05°
00’ 08” N, 59° 52’ 47” W, ca. 1570 m; collected 10 December 2006 by D. B. Means, M. Kalamandeen (field
collection DBM-3376; CPI 10384 & 10390). USNM 564174-564176, cloud forest summit of Mt. Kopinang,
SW part of the Wokomung Massif, in the vicinity of the top of Kamana Creek Falls, Potaro-Siparuni District,
west-central Guyana, 05° 00’ 08” N, 59° 52’ 47” W, ca. 1538 m; collected 10 December 2006 by D. B. Means
(field collection DBM-3377; CPI 10395, 10397, 103403). USNM 564177-564179, all found at night on
leaves 0.6-2.0 m off the ground in transitional forest (rainforest to cloud forest) next to a 300-m long trail on a
terrace of the southern slope of Mt. Kopinang, SW part of the Wokomung Massif, Potaro-Siparuni District,
west-central Guyana, 04° 04’ 50” N, 59° 52’ 43” W, ca. 1385 m; collected 11 December 2006 by D. B. Means
and M. Kalamandeen (field collection DBM-3378; CPI 10414, 10416 & 10417).

Diagnosis. A small species (SL 16.0–27.1 mm), one of eight Guiana Shield species in the P. unistrigatus
group having the auditory apparatus present but lacking toe webbing (Fig. 6). The principal features that dis-
tinguish P. saltissimus from these taxa are the character state of the tympanum and coloration in life as
detailed below (features of P. saltissimus in parentheses). Pristimantis avius (Myers and Donnelly, 1997), P.
memorans (Myers and Donnelly, 1997), P. pulvinatus (Rivero, 1968), P. saltissimus (see below), P. zimmer-
manae (Heyer and Hardy, 1991), and sp. 2 of Lescure and Marty (2000) have prominent, large tympana and a
distinct oticus tympanicus (indistinct tympanum and oticus tympanicus visible through the skin). P.
marahuaka (Fuentes and Barrio-Amorós 2000) of Cerro Marahuaka, Venezuela, has a small, indistinct tympa-
num with the oticus tympanicus visible through the skin but is uniform brown above with abundant miniscule
white spots, especially on the flanks and upper surfaces of the forearms and thighs, and the venter is pale yel-
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low or dirty white in preservative, without dark markings (dorsum with dark markings and venter usually
heavily marked with dark pigment). 

FIGURE 6. Pristimantis saltissimus new species. a = plain or slightly spotted morph (43% in a sample of 30); b = mid-
dorsally orange-striped morph (10%); c = dorsally tan morph (17%); d = thin, white-striped morph (10%); e = dorsal
views of the mottled morph (20%) and thin, white-striped morph; f = ventral views of same morphs as in e. Note that the
striping also occurs on the belly of the thin, white-striped morph. 

Etymology. The name is from the Latin salto (to jump) + the superlative issimus in reference to the
extreme jumping ability of this diminutive frog. In the field it was called the rocket frog.

General characteristics. Head longer than broad; snout subelliptical in dorsal outline; snout profile
acuminate. Canthus rostralis concave. Loreal region concave, upper lip not flared in cross-section; weak cloa-
cal tubercle present. Choanae round, not concealed by maxillary arch, small, about the same size as tiny
oblique patches of vomerine teeth lying posterior to and between choanae. No vocal slits or sac. Surface of
head shagreened, dorsum and upper limb surfaces shagreened with widely scattered dorsal pustules and/or a
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few short ridges. Upper eyelid with several large pustules. EW/IOD = 73–150%. Tympanum small, indistinct;
annulus tympanicus visible under skin, width less than horizontal diameter of eye; TY/E = 21–37%; tiny ostia
pharyngea present; no distinct supra- or post-tympanic fold. Finger II much longer than Finger I when
adpressed together; relative finger lengths III>IV>II>I. No nuptial pads. Disc pad on Finger I only slightly
wider than finger. Disc covers on Fingers II to IV expanded, even. Disc pads on Fingers III–IV about equal in
size to that on Toe IV; width of disc on Finger III equals width of tympanum; disc pads on all fingers broad-
ened. No fringes, ridges or webbings on fingers. Subarticular tubercles under fingers and toes low, round, and
globular in profile; no supernumerary tubercles; thenar tubercle low, elongate, smaller than bifid palmar tuber-
cle; several accessory palmar tubercles. No distinct ulnar tubercles or fold. Heel smooth or with very weak
tubercles. Toe disc pads moderate, disc on Toe IV slightly smaller to about same size as on Finger III; disc
cover expanded, even; disc pads broadened. Relative toe lengths IV>V>III>II=I; Toe V much longer than Toe
III when adpressed against Toe IV, reaching distal subarticular tubercle; Toe III extends to the penultimate
subarticular tubercle when adpressed against Toe IV. No fringes, ridges or webs on toes. No supernumerary
tubercles under toes; plantar surface with numerous, small low tubercles; inner metatarsal tubercle elongate,
outer metatarsal tubercle tiny, round; no tarsal fold or tubercle (Fig. 7). No inguinal gland; venter coarsely are-
olate; throat and under surfaces of limbs smooth; pericloacal area granular. Legs relatively short, heels barely
overlapping when legs folded at right angles to sagittal plane; C/SL = 53–64%. See Table 1 for summary sta-
tistics.  

Color in life. Dorsal color pattern extremely variable due to pattern polymorphism as well as metachrosis
(Fig. 6). Frogs may be darker or lighter overall, as a result of handling, background coloration, temperature, or
time of day. Upper surfaces of head and body light brown to tan with extremely variable dark brown markings
that range from small spots or irregular blotches (Fig. 6a), through single transverse suprascapular bar, to a
series of several oblique bars that extend laterally onto the flanks (Fig. 6e). Many specimens have an unbro-
ken, cream to light tannish orange colored middorsal stripe highlighted by a suffusion of black pigment later-
ally (Fig 6b, d, e); the stripe may be narrower than the width of a finger or half as wide as the interorbital
distance; others have a broad middorsal light tan field bordered laterally by a black margin (Fig. 6c), and a few
have the dorsum marked with slightly irregular dark and light longitudinal stripes. Head in many individuals
with a dark brown interorbital bar set off by tan color on snout (Fig. 6a, e); canthus rostralis usually marked
with a strong dark stripe; upper surfaces of arms and legs the same color as dorsum; finger and toe discs pink-
ish tan; upper and lower legs and crus on some specimens have a hint of three to four light gray and tan alter-
nating crossbands and on others there are three dark brown bands; throat of males white with black smudging
or mottling, often white in females; belly and undersurfaces of legs heavily marked with dark pigment some-
times mottled as on throat, but lighter overall (Fig. 6f); individuals with a middorsal stripe also have a mid-
ventral, off-white streak (Fig. 6f); upper two-fifths of iris dirty gold color, lower three-fifths dark brown to
black (Fig. 6f). 

Color in preservative. Upper surfaces of head and body light gray to light tan with dark brown to black
marks in various shapes from dashes to U’s, the dark marks paired on either side of the midline of the back in
individuals with a dirty white, narrow, black bordered, middorsal stripe; usually a black interorbital triangle
on the head set off by a tan rostrum; a prominent canthus rostralis with black stripe from eye to snout; upper
arm uniformly dirty white, sometimes with a few black specks; forearm with one or two wide, alternating
black and dirty white crossbands; hand and fingers with smaller black and white crossbands; finger and toe
discs with a dark gray center, lighter distally; upper leg surface with three or four alternating dark and light
bands, often faint or absent; crus, foot, and toes slightly banded as in the hands and fingers. Lower lip and
throat black with dirty white speckling; belly dirty white in some females, dirty white and mottled or speckled
with dark brown in males; posterior surface of thigh and inner surfaces of crus and legs uniformly rusty
brown; palmar and plantar surfaces light gray to black. 
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FIGURE 7. Pristimantis saltissimus new species. Hand (left) and foot (right). USNM 563639 holotype. Black bars = 5.0
mm.

Measurements of holotype (in mm). SL 26.6; HL 11.8; HW 10.8; EW 2.8; IOD 2.4; E 4.9; TY 1.3; C
17.5; FL 14.5.

Habitat and habits. Leafy shrubbery, branches, tree buttresses, exposed roots, and herbaceous ground
vegetation usually > 0.5 m off the ground to 2 m high, in dense cloud forest. The most productive sites were
the leafy banks of small cascades plunging down the steep sides of escarpments, often in the identical micro-
habitats of a species of arboreal toad, Oreophrynella sp. Vegetation near Falls Camp (05° 05.421’ N X 59û
50.296’ W) along the stream, which steepened its incline and became a rocky, mossy, tumbling, cascading
stream whose valley ran through huge sandstone boulders, covered in wet mosses and lichens. Also found on
the leaves of understory vegetation in the cloud forest away from streams and cascades. This little frog seems
to be a “leaf-sitter,” foraging for ants and insects on leaves off the ground. Individuals were seen within a few
meters of P. dendrobatoides, also sitting on leaves. During the 2003 expedition on the eastern portion of the
Wokomung Massif, every specimen of P. saltissimus had a distinctive stinky smell when handled, and a bitter-
sweet taste. The skin secretions also made the back of the collector’s tongue feel affected for some minutes.
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The sensation is difficult to describe, although numbness comes closest. During the 2006 expedition to the
SW side of the massif (on the slopes and summit of Mt. Kopinang), DBM made a special effort to collect
specimens of this species, smelling and tasting every one. Interestingly, individuals were quite variable in
degree of noxiousness. Some were neither malodorous nor distasteful, but others distinctly smelled and tasted
to varying intensities like those on the eastern side of the massif.

Distribution. Known only from the Wokomung Massif at elevations between 698 and 1560 m (Fig 3). 

Discussion

Explorations of the Pakaraima Mountains of west-central Guyana have yielded a number of undescribed spe-

cies of anurans since the turn of the 21st century (Noonan and Harvey 2000, Smith and Noonan 2000, Mac-
Cullogh and Lathrop 2002, Noonan and Bonnett 2003, Kok 2006, Kok et al. 2006, Lathrop and MacCullogh
2007). These mountains are the continuation of some of the famous tepuis of Venezuela such as Mts. Roraima
and Yuruani, whose eastern high elevations jut into Guyana. Southeast of Roraima, and entirely within Guy-
ana, runs a line of relatively unknown and unexplored tepuis culminating in the Wokomung Massif and, to the
north of Wokomung, Mt. Ayanganna, the highest mountain in Guyana (2,041 m) that is not shared with
another country. 

The highlands (>1200 m) of the Wokomung Massif and Mt. Ayanganna are isolated from each other by
lowlands (ca. 700 m) between them. The Wokomung Massif is further isolated from tepuis of the Roraima
chain to the west of Wokomung by lowlands surrounding the headwaters of the Ireng River, a tributary of the
Amazon River. Wokomung is geographically and biogeographically strategic because it straddles the drainage
divide between waters flowing off of it south into the Amazon River and waters flowing north into the Esse-
quibo River, which flows north into the North Atlantic Ocean. Warmer temperatures and seasonal aridity of
the lowland, seasonally wet, rainforests are physiological impediments to the dispersal of the cloud forest
biota of these tepuis (Rull and Nogu 2006). It should not be surprising, therefore, that undescribed biota iso-
lated on these large mountains have been awaiting discovery. What is surprising, however, is that both moun-
tains have yielded congeneric groups of new species, some not yet known from other tepuis. On Mt.
Ayanganna, MacCulloch and Lathrop (2002) found six species of treefrogs of the genus Stefania, three new to
science. They then found the same six species of Stefania on the Wokomung Massif (MacCulloch and Lathrop
2006). No other tepuis in Venezuela, Brazil, or Guyana are known to have so many species of Stefania (McDi-
armid and Donnelly 2005), although when the slopes, instead of the summits, of tepuis are better explored,
this may change. Our three new and unusual species of rainfrogs, genus Pristimantis, may also occur on Mt.
Ayanganna (Ross MacCulloch, pers. comm.). 

All three of the new Pristimantis species share an apomorphy that is unusual in the genus: when handled,
they secrete bitter-tasting, pungent, chemical substances from their skin. In addition to noxious skin secre-
tions, two of the three new Pristimantis described here (P. dendrobatoides and P. jester) possess bright, red
colors (Figs. 1, 3), and one species, P. saltissimus, has rampant variation in dorsal color pattern, some of
which is cryptic and some brightly colored (Fig 5). In P. saltissimus, disagreeable odors and bad taste were
found to vary among individuals. Specimens collected from the eastern half of the Wokomung Massif were all
malodorous and bad-tasting. In contrast, only about 30% were malodorous or distasteful among the 40 speci-
mens collected on the slopes of Mt. Kopinang, the southwesternmost summit of the Wokomung Massif. The
bad odors, disagreeable taste, and bright coloration in these frogs suggest a defensive mechanism similar to
that known in many poison frogs of the families Dendrobatidae, Mantellidae, Bufonidae, and Myobatrachidae
(Smith et al. 2004, Daly et al. 2005). If such a defensive function can be demonstrated for these frogs, they
will be the first examples in Eleutherodactylus, sensu stricto, heretofore the largest vertebrate genus (ca. 500
species, Frost 2002), and the family Brachycephalidae.

Generally, rainfrogs of the genus Pristimantis are not a common component of anuran assemblages
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known from tepuis (Barrio-Amorós and Molina 2006). Along an elevational transect (675–2735 m elevation)
up Mt. Roraima, DBM (in preparation) found only a few specimens of two species of Pristimantis. In con-
trast, along elevational transects (675–1700 m) up the Wokomung Massif, DBM (in preparation) found at
least seven species, the three named in this paper, and the rest under study. Most of the seven species were
syntopic at elevations around 1200–1500 m, and P. saltissimus was the most abundantly encountered frog.
The presence of many newly described species of animals (this paper, Cumberlidge 2007), high numbers of
syntopic species of Stefania and Pristimantis (MacCulloch and Lathrop 2006), and unusual defensive secre-
tions of some of its anurans point to the possibility that the Wokomung Massif—and possibly Mt. Ayanganna
to the north—are biogeographically distinct from other tepuis. Only further explorations and studies of the
biotas of tepui slopes, not summits, will tell.
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