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A New Species of the Craugastor rugulosus Series (Anura: Craugastoridae)
from West-Central Panama
Mason J. Ryan1, Jay M. Savage2, Karen R. Lips3, and J. Tomasz Giermakowski1
We describe a new species of anuran from the Cordillera Central, El Copé, Coclé Province, Panama. The species is
assigned to the Craugastor rugulosus species series of Neotropical stream-dwelling frogs, which contains 33 species and
which ranges from Mexico to central Panama. The new species differs from all other members of the C. rugulosus species
series by the combination of the absence of vocal slits and nuptial pads, and the presence of strong toe webbing and a
large flap-like tarsal fold. This species experienced population declines in central Panama in 2004 and no remaining
populations are known.
Describimos una especie nueva de Craugastor de la Cordillera Central, El Copé, Coclé, Panamá. Esta especie pertenece a la
serie Craugastor rugulosus de ranas neotropicales que abarca 33 especies y está distribuida desde México hasta Panamá.
Esta nueva especie se distingue de todos los otros miembros de la serie C. rugulosus por la combinación de la ausencia de
hendiduras vocales y cojinetes nupciales pulgares, patas con membranas digitales bien definidas y tubérculo tarsal
grande y plegado. Las poblaciones de esta especie disminuyeron en Panamá central durante 2004 y no conocemos
ninguna población restante.

T

HE frog genus Craugastor is a mainly Middle American clade containing 112 species (Crawford and
Smith, 2005; Hedges et al., 2008; IUCN et al., 2009).
The largest clade within the genus is the C. rugulosus species
series, which contains 33 species of medium- to largebodied, robust, riparian frogs (Campbell and Savage, 2000).
This species series was formerly referred to as the E. rugulosus
group, but Hedges et al. (2008) resurrected the older name
‘‘punctariolus’’ for this clade. Frogs of this series comprise a
formerly conspicuous component of the riparian anuran
fauna at many sites (Campbell, 1998; McCranie and Wilson,
2001; Savage, 2002; Ryan et al., 2008), are moderate to large,
robust riparian species with short to moderately long limbs,
and vocal slits and/or nuptial pads present or absent in adult
males, a distinct tympanum, and toes webbed at least basally
(Savage, 1975; Campbell and Savage, 2000). However, recent
population declines have left 26 of 33 species critically
endangered, endangered, or vulnerable to extinction (IUCN
et al., 2009). The strong riparian habitat association of the
members of the C. rugulosus species series evidently increases
their susceptibility to population declines associated with
chytrid fungus outbreaks (Lips et al., 2003; Ryan et al.,
2008). Currently, two species in the C. rugulosus series have
small but stable populations: C. ranoides in northwestern
Costa Rica (Puschendorf et al., 2005) and C. laevissimus in
Pacific lowlands of Honduras (Ryan, pers. obs.).
During a long-term mark–recapture study (May–August,
1999–2004) of a population of stream-dwelling C. punctariolus on the Atlantic versant of the Serrania Tabasará in
Parque Nacional G. D. Omar Torrijos, central Panama,
several individuals of a distinctive syntopic form were
collected. Although superficially resembling C. punctariolus
in appearance and habits, further study indicated that this
form represents a previously undescribed species of the
genus Craugastor Cope, 1862. The new form is assigned to
the Craugastor punctariolus species series (‘‘E. rugulosus
group’’ sensu Savage, 1975; Campbell and Savage, 2000;
Crawford and Smith, 2005) and is described below.
1

MATERIALS AND METHODS
Adult specimens were collected by hand during nighttime
surveys in Parque Nacional General de División Omar
Torrijos Herrera, known as El Copé. The park is located at
the eastern end of the Serranı́a de Tabasará or Cordillera
Central of Panama, where it straddles the continental divide
(Fig. 1). The vegetation of the park is primarily tropical
moist forest, with the greatest precipitation on the Atlantic
slope, cloud forest forming at mid-elevations, and drier
conditions on the Pacific slope. Specimens were fixed in
10% formalin and maintained in 90% ethanol. Institutional
abbreviations are as listed at http://www.asih.org/codons.
pdf. In addition to the material that we examined we relied
on Savage (1975) and Campbell and Savage (2000) for
comparative purposes.
The terminology for morphological descriptions mainly
follows Savage (1975) and Campbell and Savage (2000). All
external measurements were taken on preserved specimens
with a dial vernier caliper to the nearest 0.1 mm. Standard
measurements for frogs are abbreviated as follows: standard
length (snout–vent), SL; head length (snout to articulation
of jaw), HL; head width (widest portion of head), HW;
width of upper eyelid, EW; interorbital distance, IOD; eye
length (horizontal), E; tympanum length (horizontal
diameter), TYM; crus length (tip–tip of tibia), CRUS. Color
in life is based on field notes and photographs of
specimens. Ecological notes are based on observations
during long-term ecological monitoring at El Copé (Lips
et al., 2006).
Craugastor evanesco, new species
Figures 2–4, Tables 1–2
Holotype.—USNM 572840, adult male, Panama, Coclé
Province, Parque Nacional G. D. Omar Torrijos H. (El Copé),
headwaters of Rio Guabal, 8u39.599N, 80u35.339W, 709
m.a.s.l. elevation, July 2002, M. J. Ryan and K. R. Lips.
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adult female, CH 5256, adult male, La Tabila, Quebrada La
Tabila, 8u52.219N, 80u21.199W, 24 July 2001, R. Ibáñez; CH
5022, adult male, Rı́o Indio Arriba, Quebrada La Guinea,
8u39.329N, 80u07.239W, 14 May 2001, F. Soliz and R. Ibáñez.
Non-type material.—Panama, Coclé Province: USNM 572841,
CH 5119, P. N. G. D. Omar Torrijos H.; Colón: CH 5286,
Cerro Miguel de Donoso; CH 5199, 5200, Cuatro Callitas.

Fig. 1. Map of Panama showing distributions of Craugastor evanesco
(closed circles) and C. rugulosus (hatched area; adapted from Campbell
and Savage, 2000). Localities where both species were known to be
sympatric are labeled.

Paratypes.—Panama, Veraguas Province: USNM 572838,
adult female, 572839, adult male, Santa Fe, Quebrada Tigre,
8u30.839N, 81u6.8629W, 709 m.a.s.l. elevation, July 2002, K.
R. Lips and M. J. Ryan; Panama, Coclé Province: CH 5254,

Diagnosis.—The new species differs from all other members
of the C. rugulosus series by the combination of absence of
vocal slits and nuptial pads in adult males, presence of a
large flap-like tarsal fold, and strong toe webbing (Table 1).
Craugastor evanesco superficially resembles C. ranoides in its
lack of male secondary sexual nuptial pads and vocal slits.
Craugastor ranoides has more toe webbing, only a keel on the
toes, no flap-like tarsal fold and small yellow spots on the
posterior thigh (strong toe webbing, toe fringes, a flap-like
tarsal fold and large yellow spots on the posterior thigh in
the new species). Craugastor catalinae, C. punctariolus, and C.
rhyacobatrachus are distinguished from C. evanesco by the
presence of nuptial pads and vocal slits in adult males and
by different posterior thigh colorations. The posterior thigh
is marked by large regular yellow spots in C. evanesco. In C.
catalinae and C. ranoides the thigh pattern is of small yellow
spots; C. punctariolus has irregular large pale yellow spots

Fig. 2. Photograph of Craugastor evanesco in life. This specimen was not collected, but was released as part of a population monitoring project.
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Fig. 3. Dorsal (A) and ventral (B) photographs of the holotype of Craugastor evanesco, USNM 572840, adult male.

and or mottling, and C. rhyacobatrachus has a mottled
pattern. Craugastor evanesco is further distinguished from C.
punctariolus, C. ranoides, and C. rhyacobatrachus by having
less extensive toe webbing. It is further distinguished from
the latter two forms in having a flap-like tarsal fold with a
free margin. Craugastor punctariolus has a very strong to
nearly flap-like tarsal fold, but adults have a white venter
(pale yellow in C. evanesco) and a sharp canthus rostralis
(concave in C. evanesco).
Description of holotype.—Snout acuminate in dorsal view;
loreal region slightly concave; canthus rostralis concave;
snout profile sub-elliptical; head wider than the body and
longer than wide; head length 43% of SVL; the lower eyelid

Fig. 4. Holotype of Craugastor evanesco, USNM 572840, adult male.
Ventral views of foot (A) and hand (B). Horizontal line equals 5.0 mm.

non-reticulate; upper eyelid covered with numerous cream
spots; supratympanic fold present, extending posteriorly
from behind the eye to 3/4 distance to axial region; two
white rictal tubercles posterior to tympanum; tympanum
round with distinct annuli and membrane, many times larger
than finger and toe pads; nuptial thumb pads absent; disks on
fingers barely expanded, approximately 1.25 times the size of
the digit on fingers III and IV; fingers display weak to
moderate keels; thenar tubercle elongate; palmar tubercle
chordate; accessory palmar tubercles two; supernumary
tubercles on the fingers are absent; finger III and IV have
two subarticular tubercles; fingers I and II have one
subarticular tubercle; distal subarticlar tubercle on each finger
round and obtuse; second subarticular tubercle on fingers III
and IV oblong and globular; toe-disks expanded, even, and
truncate; tip of toe V does not reach subarticular tubercle of
toe IV; toes I and II each have one oblong, globular
subarticular tubercle; toes III and IV have two tubercles,
distal tubercle is round and globular, basal tubercle is
elongate and globular; toe IV has three subarticular tubercles,
distal subarticular tubercle is round and globular, basal
tubercles are elongate and globular; inner tarsal fold flaplike, extending almost two-thirds the distance to the heel;
outer metatarsal tubercle small and round; inner metatarsal
tubercle elongate with inner margin raised; underside of tibia
reticulate; heel smooth; toes have weak to moderate keels;
fleshy toe fringe present; toe disks expanded twice the width
of the digit; toes webbing moderate; toe webbing formula I
13/4–2 II 11/2–3 III 3–2+–31/2 IV 33/4–2 V; vocal slits absent;
vomerine teeth triangular, widely separated; choanae large;
tongue ovoid, longer than wide; posterior edge of tongue
scalloped, not adherent to mouth; lips barred; venter smooth,
immaculate; skin on dorsum rugose, light brown heavily
spotted and blotched; posterior thigh with large yellow spots
on dark bluish background; groin immaculate.
Measurements of holotype.—USNM 572840 (male): SVL 5
49.7; HL 5 21.2; HW 5 18.9; E 5 7.17; IOD 5 3.5; TYM 5
4.7; CRUS 5 27.7; EW 5 5.7. Paratypes: USNM 572838
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Table 1. Comparison of Selected Morphological Features among Frogs of the Craugastor punctariolus Group that Can Be Confused with
C. evanesco.

Species of Craugastor
Character

ranoides

Vocal slits/
2/2
nuptial pads
(2/+: absent/
present)
Toe condition Keel
Toe webbing
Moderate
Tarsal Fold
Strong
Adult venter
color
Posterior thigh
condition

Pale yellow to
yellow gold
Discrete small
light spots

evanesco

obesus

catalinae

punctariolus

rhyacobatrachus

2/2

+/+

+/+

+/+

+/+

Fringe
Strong
Flap-like

Fringe
Extensive
Very strong

Fringe/flange
Moderately strong
Very strong

Pale yellow

Yellow

White to cream

Fringe
Extensive
Very strong to nearly
flap-like
White

Distinct small
yellow spots

Irregular large pale spots Mottled with pale
and/or mottling
yellow and brown

Large yellow Black with small
spots
yellow spots

(female): SVL 5 64.3; HL 5 26.5; HW 5 26.0; E 5 7.9; IOD 5
6.6; TYM 5 3.8; CRUS 5 36.3; EW 5 6.7; USNM 572839
(male): SVL 5 50.2; HL 5 21.0; HW 5 19.9; E 5 6.5; IOD 5
5.1; TYM 5 4.8; CRUS 5 28.0; EW 5 4.4; CH 5022 (male):
SVL 5 36.9; HL 5 14.4; HW 5 13.9; E 5 4.8; IOD 5 2.5; TYM
5 3.3; CRUS 5 19.7; EW 5 4.2; CH 5254 (female): SVL 5
63.5; HL 5 29.8; HW 5 25.2; E 5 7.6; IOD 5 4.3; TYM 5 2.6;
CRUS 5 35.7; EW 5 7.0
Color of holotype in preservative.—The dorsum is dark brown
with scattered cream colored flecks and spots. The dorsal
surface of the arms is pale brown with one darker brown
band on the forearms. The anterior of legs and calf are pale
brown with darker brown bands that extend to the feet. The
posterior thigh is uniform dark brown with many large
white flecks. The ventral surface of the chin has a dirty white
ground color with numerous small brown specks. The venter
and ventral surface of arms and legs are immaculate white.
Hands and feet are dark brown. The ventral surface of the
tibia is white bordered by light brown.
Color of holotype in life.—The dorsum and flanks display clear
moderately sized dark brown spots on a lighter brown
ground color. The dorsal limb surfaces are the same color as
the dorsum and flanks. The ventral surface of the chest,
belly, and underside of limbs are immaculate pale yellow.
The throat ground color is dirty white, with many large,
irregular gray-brown blotches. The groin and flanks are
uniform white with no pigmentation. The posterior surface

Fringe
Extensive
Strong
Pale yellow

of the thigh is pale chocolate brown with scattered, large
bright yellow spots. The ventral surface of tibia and leg is
white medially, and barred along margins.
Variation.—Some individuals have a smooth dorsum with a
bluish brown coloration. Some individuals possess a yellow
to orange broad mid-dorsal line that extends from the snout
or the top of the head to the vent. Two specimens (CH 5252
and CH 5256) possess dark narrow chevrons posterior to the
eyes that extend posteriorly about one-third down the
dorsum. The tympanum of males is 52% of EW and 42% of
EW in females. The tympanum of females is oval and round
in males. Variation in body proportions is evident (Table 2).
In males (n 5 6), EW is 119% of IOD while TYM is 52% of E,
CRUS is 55% of SVL, head is 92% as wide as long (HW/HL),
HL is 41% of SVL, and IOD is 23% of HW. In females (n 5 3),
EW is 124% of IOD, while TYM is 43% of E, CRUS is 56% of
SVL, head is 94% as wide as long (HW/HL), HL is 42% of
SVL, and IOD is 20% of HW.
Ecology.—Little is known about this terrestrial, riparian
species. The following information is based on observations
during population monitoring of transects at El Copé.
Individuals were observed at night perched on boulders in
a similar fashion to the sympatric C. punctariolus. These two
species were both found in the same headwater streams in El
Copé, but C. evanesco occurred at lower density with 27 total
captures compared to 952 for C. punctariolus between 2002–
2005. The two species also occupied different substrates in

Table 2. Means and Standard Deviations of Morphometric Measurements for Males and Females of Craugastor evanesco. Ranges in parenthesis; all
measurements in millimeters.

Morphological character
Snout–vent length
Head length
Head width
Eye length
Width upper eyelid
Interocular distance
Tympanum length
Crus

Males (n = 6)
41.1
17.1
15.7
6.9
4.3
3.6
3.6
22.9

6
6
6
6
6
6
6
6

7.5
3.5
3.0
3.5
0.7
1.3
1.0
4.0

(31.7–50.2)
(14.01–21.2)
(13.1–19.9)
(4.5–13.8)
(3.6–5.7)
(2.4–5.3)
(2.5–4.8)
(18.4–28.0)

Females (n = 3)
61.1
25.8
24.2
7.4
6.2
5.0
3.2
34.2

6
6
6
6
6
6
6
6

4.8
4.4
2.4
0.6
0.9
1.4
0.6
3.0

(55.5–64.3)
(21.1–29.8)
(21.5–26.0)
(6.8–7.9)
(5.2–7.0)
(4.2–6.6)
(2.6–3.8)
(30.7–36.3)
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the stream, with 26 out of 27 captures of C. evanesco along
the bank or gravel beds as compared to the streambed
boulder perches favored by C. punctariolus (Ryan et al.,
2008). One individual of C. evanesco was found during the
daytime hidden under accumulated leaf litter in a bromeliad
that was approximately three feet above the stream attached
to the trunk of a tree. Two of the streams were first order
streams that drained into the larger Rı́o Guabal that flowed
into the Atlantic Ocean. All streams where this species was
collected were characterized by deep pools alternating with
riffles and runs with occasional boulder outcrops and
waterfalls.
Geographic distribution.—This species is known from the
Tropical Premontane Rainforest zone in the Serranı́a de
Tabasará from El Copé, Coclé Province east to Rı́o Indio
Arriba on the Atlantic versant.
Etymology.—The name evanesco is based on the Latin verb
‘‘vanish,’’ and is in regard to the vanishing of many species of
frogs of the C. punctariolus series throughout Central America.
Remarks.—The known frog fauna of Panama now consists of
198 species (IUCN et al., 2009), up from 145 recorded by
Ibáñez et al. (2001). Members of the genus Craugastor make
up a large part of this diversity with 29 species, or 14% of the
known frog fauna of the country. Craugastor evanesco is the
seventh species of the C. rugulosus series known from Panama,
and is the second known species of the series from lower
Central America in which males lack vocal slits and nuptial
pads; C. ranoides is the other (Campbell and Savage, 2000).
Craugastor evanesco occurs sympatrically with C. punctariolus
at El Copé and Rio Indio Arriba in the Serranı́a de Tabasará
but is less abundant than that species. It is unknown how
these two C. rugulosus series species interact and coexist in
these headwater streams. The nature of this coexistence and
the life history of these species are likely to remain unknown.
The amphibian populations in the Serranı́a de Tabasará have
rapidly declined, and many species have gone locally extinct
(Lips et al., 2006), including C. punctariolus (Ryan et al., 2008)
and possibly C. evanesco. We know of no surviving populations of either species west of the Panama Canal, but there are
some individuals of both species in captivity at Zoo Atlanta
and C. punctariolus at the EVACC Center in El Valle Panama (J.
Mendelson, pers. comm.)
MATERIAL EXAMINED
Craugastor punctariolus (n 5 15): Panama, Coclé: CH 5090,
5101, 5107, San Miguel; CH 4988, 5021, 5023, 5024, 5032,
5033, 5034, Rı́o Indio; CH 4424, 5137, 5141, 5142, P. N. G.
D. Omar Torrijos H.; Colón: CH 5168, La Sargenta.
C. ranoides (n 5 2): Panama, Bocas del Toro, Cerro Alto de
Coco: CH 1565, 1759.
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illustrations. We thank R. Ibáñez and C. Jaramillo for access

409

to specimens at STRI. We thank J. McCranie for helpful
comments on this paper. This work was funded by Sigma Xi,
ASIH Gaige Fund, and IdeaWild (to M. Ryan), and by the
National Science Foundation (DEB 0213851, 0234386,
0130273, 9996355) and the Bay and Paul Foundation (to K.
Lips). Mason Ryan was funded by National Science Foundation (DEB 0844624 to S. Poe) while writing this manuscript.
LITERATURE CITED
Campbell, J. A. 1998. Amphibians and Reptiles of Northern
Guatemala, the Yucatan, and Belize. University of Oklahoma Press, Norman, Oklahoma.
Campbell, J. A., and J. M. Savage. 2000. Taxonomic
reconsideration of Middle American frogs of the Eleutherodactylus rugulosus group (Anura: Leptodactylidae): a
reconnaissance of subtle nuances among frogs. Herpetological Monographs 14:186–292.
Crawford, A. J., and E. N. Smith. 2005. Cenozoic
biogeography and evolution in direct-developing frogs
of Central America (Leptodactylidae: Eleutherodactylus) as
inferred from a phylogenetic analysis of nuclear and
mitochondrial genes. Molecular Phylogenetics and Evolution 35:536–555.
Hedges, S. B., W. E. Duellman, and M. P. Heinicke. 2008.
New World direct developing frogs (Anura: Terrarana):
molecular phylogeny, classification, biogeography, and
conservation. Zootaxa 1737:1–182.
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