Caribbean Journal of Science, Vol. 27, No. 1-2, 1-22, 1991
Copyright 1991 College of Arts and Sciences
University of Puerto Rico, Mayagiiez

New Ecuadorean Colostethus (Amphibia, Dendrobatidag) in the
Collection of the Nationa Museum of Natural History,
Smithsonian Institution

JuaN A. RIVERO

Department of Biology, University of Puerto Rico,
Mayagiiez, Puerto Rico 00708

ABSTRACT. — Ten new species of Colostethus deposited at the National Museum of Natural History, United
States, are described from Ecuador. The new species include seven members of group |X, one of group VI,
one of group IV and one of group L This elevates the number of described Ecuadorean Colostethus to 23

species.

REsuMEN. — Se describen diez especies nuevas de Colostethus de Ecuador depositadas en el Museo Na-
cional de Historia Natural de los Estados Unidos. Las nuevas especies incluyen siete miembros del grupo
I1X, uno del grupo VI, uno del grupo IV y uno del grupo |I. Esto eleva el namero de Colostethus descritos

de Ecuador a 23 especies.

INTRODUCTION

Among the Colostethus species from Ec-
uador studied by the author in the collec-
tions of the National Museum of Natural
History (USNM) there are ten new Sspecies,
seven of which are from the Amazonian
region and the eastern slopes of the Andes,
two from the Pacific coastal area and the
western slopes and from the interandine
valley of Quito.

Miyata (1982) listed 16 species of Coloste-
thus from Ecuador, but C. pratti (Boulen-
ger), one of the listed species, is not likely
to occur in that country, and C. taeniatus
(Andersson) and C. pulchellus (Jiménez de
la Espada) may be synonyms. The Coloste-
thus fauna of Ecuador is thus elevated here
to about 23 species (nine more have been
mentioned but not described by Edwards,
1974b). Group IV (Rivero, 1988) which was
known from only one species and was
thought to be restricted to the northwest-
ern part of Ecuador, is increased by one
species, from the same general area. An-
other species from Cuenca is being de-
scribed elsewhere.

The new species include seven members
of group IX, one of group VI, one of group
IV and one of group I. A few annotations
are made, however, on C. kingsburyi and its
closest allies in Ecuador.

Most of the species described here were
collected by James A. Peters, to whose ef-
forts we owe much of the knowledge about
Ecuadorean herpetology. A species from
the areas of the capital city is dedicated to
his memory.

M ATERIALS AND M ETHODS

All measurements were made with a He-
lios caliper with an accuracy of 0.005 mm
and following Rivero’'s (1961) “Explana-
tion of Terms and Measurements’ except
that description of webbing follows Myers
and Duellman (1982). The foot was mea-
sured from a point between the two meta-
tarsal tubercles to the tip of the fourth toe
while the third disk was measured be-
tween the two broadest points. Length of
first finger in relation to the second was
not determined by direct measurement but
by pressing the two fingers in the middle
and determining which one extended be-
yond the other.

Proportions such as “head broader than
long” or “tympanum %: the eye diameter”
are not given as they can be easily deter-
mined from the measurements. Natural
history information was extracted from the
collector’s field notes.

The shape of the tongue varies with the
degree of contractedness, and the inden-
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tation or undulation on its free end may
or may not show up. The choanae are small
and dlightly oval in practicaly all Coloste-
thus, and the outer metacarpal and meta-
tarsal tubercles are usually rounded, flat,
and larger than the inner, which are usu-
ally elongated and more prominent than
the outer. The subarticular tubercles are
generally moderate in size and degree of
prominence. When they are not, it will be
pointed out.

The species are not considered in apha
betical order but in the order considered
best for permitting comparison of the var-
ious figures. Groups are, however, consid-
ered in sequential order, starting with
group IX which is the most speciogenic.

Drawings of hands and feet were made
from photographs and are accurate for
comparing the length of the digits, the ex-
tension of the web and the size of the disks
in relation to the width of the digital seg-
ments. They may not be accurate in other
details.

Diagnoses are short, concise, as they only
serve to distinguish the described species
from the other members of the group to
which it belongs. If a species has two pec-
toral spots, it belongs to group | and there
is no reason to distinguish it from those
species that lack pectoral spots. When spe-
cific comparisons are required they are giv-
en under Relationships.

Relationships and distribution of the
various species and groups are discussed
in a separate, forthcoming paper.

Description of Species

Colostethus jacobuspetersi sp. nov.
(Fig. 1A-D)

Holotype. —USNM 282893, adult female
from Quito, Barrio Villa Flora, S. part of
the city, 2800 m, Provincia de Pichincha.
Collected 31 May 1959 by J. A. Peters and
R. Copping. Paratypes. —USNM 282889-92,
282894-9 and 282900-09, al with the same
data as the holotype.

Etymology. —Jacobus, from the Latin for
James, in honor of James Peters, one of the
collectors of the species, former Curator of
Herpetology at the National Museum of
Natural History and distinguished student
of the Ecuadorean herpetofauna.

Diagnosis. —A large Colostethus (n = 72
27.0-33.2, ¥ 30.38; n=148 26.9) belonging
to group IX, with no dorsolateral or ven-
trolateral stripes but with a narrow, not too
distinct lateral stripe extending from eye
to groin, whitish dots on thighs, first finger
shorter than second, a short basal web be-
tween toes, disks not broader than distal
digital segments and greenish yellow ven-
ter, usually with some infuscation on the
throat, chest and anterior belly and some-
times with greenish tan dots.

Description of Holotype. —Head elongate-
subovoid; tip of snout almost truncate; con-
vex when seen in profile; nostrils antero-
lateral, not protruding; eyes not protrud-
ing above head; canthus rostralis angular,
not too sharp; loreal region almost vertical,
slightly concave; tympanum large, covered
by skin on dorsal and posterior margins;
palmar surfaces smooth, with a dlight ridge
extending halfway along its outer edge;
first finger shorter than second; second
shorter than fourth; fingers with thick, not
too distinct lateral fingers;, finger disks nar-
row, not broader than distal digital seg-
ments; disk of third finger considerably
smaller than tympanum; tarsal fold very
distinct, extending to inner metatarsal tu-
bercle and along outer edge of first toe, to
disk; outer metatarsal tubercle conical,
prominent, inner tubercle oval, sharp;
plantar surfaces with a few indistinct tu-
bercles, toes with a short but distinct basal
web that does not extend to base of first
tubercle in any toe except last; toe disks
not broader than distal digital segments;
heel of adpressed hind limb extending an-
teriorly to tympanum.

Dorsal, ventral and lateral surfaces
smooth; forelimbs without a line of tuber-
cles aong posterior edge of forearm; a line
of four tubercles between angle of jaw and
arm.

Dorsal color dark greenish brown with
indistinct, darker, markings, a dark canthal
streak; flanks brown with numerous
brownish or tan flecks that become lighter
near the groin; a thin, light greenish-brown
or tan oblique lateral stripe extending from
eye to groin above the brown lateral area;
posterolateral aspect of dorsum (upper
groins) and thighs with numerous cream
or greenish-tan flecks, some of which may



NEW COLOSTETHUS FROM ECUADOR 3

form transverse lines on the dorsal aspect;
thighs with several narrow, brown, irreg-
ularly margined, transverse bars, no dark
longitudinal streaks along anterior or pos-
terior borders of arm or thigh.

Ventral surfaces greenish yellow, with a
slight infuscation on the throat and heavi-
er infuscation on chest and sides of the
belly; limbs greenish yellow.

Measurements of Holotype (mm). —Snout-
vent 31.0; head length 9.8; head breadth
10.0; eye-nostril 2.8; eye-tip of snout 4.2;
eye diameter 2.9; tympanic diameter 1.8;
upper eyelid 2.2; interorbital space 2.8;
thigh 13.9; tibia 12.6; foot 14.3; disk third
finger 0.5.

Natural History. —“Taken in old, aban-
doned, irrigation ditch above river, which
in several places goes through tunnels, and
has abundant frog life closer to water. Call
as usual, is a single beep.”

Variation. —The basal web is always pres-
ent but may extend to the base or to the
middle of the first subarticular tubercle.
The heel does not reach beyond the tym-
panum in most specimens but may extend
to the posterior corner of the eye in a few.
The first finger is shorter than the second
in al individuas, but it may be only barely
shorter.

The dorsal color is uniform or amost so
in most individuals, and the light colored
dots of the flanks may be very scarce, but
this is seldom the case and even when they
are scarce on the flanks they are usually
abundant on the thighs. In some cases the
thighs have the appearance of being mot-
tled with brown and white but the trans-
verse bars are always present. In some cases,
the brown lateral area, together with its
light flecks, may penetrate into the lateral
portions of the belly and may even cross
it at the anterior end. In some individuals
the anterior part of the venter may be dot-
ted with whitish or tan on a darker back-
ground, but the pattern described for the
holotype, in various degrees of intensity,
is the most common.

Relationships. —Colostethus jacobuspetersi is
very similar, and is undoubtedly related,
to a species collected by Edwards (1974b:
244) in Aldag, South of Quito. It is distin-
guished from that (undescribed) species by
the presence of a short web, by the appar-

ently larger size (the largest of Edwards
52 gspecimens was 28.0 mm), by having the
disks narrower than the fingers and by
having a distinct fringe on the fourth toe.

Colostethus jacobuspetersi does not have
pectoral spots. Yet, it is similar to species
of the sylvaticus-elachyhistus group, which
have pectoral spots and belongs to group I.
Its ventral coloration, particularly, is very
similar to the ventral coloration of an un-
described species from the region of Za-
mora, in the Province of Zamora-Chin-
chipe (Edwards, 1974b:257). In addition to
the lack of pectoral spots, C. jacobuspetersi
is distinguished from the Zamora species
by the presence of a short web, by the dif-
ferently shaped head and by having dif-
ferently colored thighs.

Colostethus marmoreoventris sp. nov.
(Fig. 2A-D)

Holotype. —USNM 282979, an adult male
from Rio Negro, 4100 ft (1225 m), Provincia
Tungurahua. Collected July 6, 1962 by M.
Oldla and J. Spilley.

Etymology. —From the Latin marmoreous,
marbled, and ventris, venter, in reference
to the ventral color of this species.

Diagnosis. —A medium sized Colostethus
belonging to group IX, without dorsolat-
eral, oblique lateral or ventrolateral stripes,
a marbled abdomen, free toes, disks broad-
er than distal digital segments and a short,
transverse tarsal fold.

Description of Holotype. —Tip of snout
bluntly triangular, convex when seen in
profile, and well projected beyond mouth;
nostrils anterolateral, situated well behind
tip of snout, protuberant; vocal slits large,
elongated; canthus rostralis rounded, an-
gular; lorea region vertical, concave; tym-
panum large, covered dorsally and poste-
riorly by skin; palmar surfaces smooth, with
no apparent ridge along outer edge; first
finger equal in length to second; second
shorter than fourth; fingers without lateral
fringes; finger disks slightly broader than
distal digital segments, disk of third finger
considerably smaller than tympanum; tar-
sal fold a short transverse ridge, not ex-
tending to inner metatarsal tubercle; sub-
articular tubercles of toes not too
prominent, relatively indistinct; plantar
surfaces smooth, with no apparent ridge
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along outer edge; toe disks broader than
distal digital segments; heel of adpressed
hind limb extending anteriorly to anterior
corner of eye.

Dorsal, ventral and lateral surfaces
smooth; no tubercles along posterior sur-
face of forearm; one small tubercle be-
tween angle of jaw and arm or between
tympanum and arm; a distinct external vo-
cal sac.

Dorsal color solid brownish black; no
dorsolateral, oblique lateral or ventrolat-
eral stripes; lower flanks with a row of
whitish spots (left side only); limbs brown-
ish black; ventral surfaces brownish black,
solid on the throat and chest, boldly mar-
bled on the belly; a white stripe along the
posterior ventral aspect of the arm; a white,
tranverse, elongated spot along the pos-
terior ventral aspect of the thigh and a
smaller spot distally from this; a white
streak along the posterior ventral aspect of
the tibia and two or three whitish spots
on the tarsal segment.

Measurements of Holotype (mm). —Snout-
vent 21.8; head length 3.4; head breadth
2.6; eye-nostril 2.0; eye-tip of snout 3.9;
eye diameter 3.1; tympanic diameter 1.6;
upper eyelid 1.9; interorbital space 3.5;
thigh 10.0; tibia 10.2; foot 10.0; disk of third
finger 0.5.

Relationships. —The distinct ventral
markings combined with the lack of any
kind of longitudinal stripe distinguishes
C. marmoreoventris from all other members
of group IX and, in fact, from all other
Ecuadorean Colostethus. Its closest relatives
are, perhaps, C. whymperi Boulenger and
an undescribed species from Aldag men-
tioned by Edwards (1974b) but in both of
these species there are distinct oblique lat-
eral stripes.

Colostethus torrenticola sp. nov.
(Fig. 3A-D)

Holotype. —USNM 282603, an adult fe-
male from 5 km N. Pallatanga, at waterfall
and Saint Mary Sanctuary, 2450 m, Provin-
cia Chimborazo. Collected 14 Feb. 1959 by
J. A. Peters and A. J. Peters. Paratypes. —
USNM 282604-29, same data as holotype.

Etymology. —Torrenticola, from the Latin
torrens, torrent, and incolo, an inhabitant,
in reference to the habitat of this species.

Diagnosis. —A medium sized Colostethus
(n =12 ¢, 20.6-26.3, ¥ 22.6; n = 3817.4-
19.8, ¥ 18.6) belonging to group IX, with a
distinctly mottled venter on an orange
background, no dorsolateral or ventrolat-
eral stripes, a not too contrasting oblique
lateral stripe from eye to groin, a dark
brown stripe margining the lateral streak
above, a brown flank, with light colored
flecks, disks only slightly broarder than
the distal digital segments, and with a dis-
tinct tympanum and free fingers and toes,
without lateral fringes.

Holotype. —Habitus of Elachistocleis; snout
subovoid; tip of snout triangular, not trun-
cate, dlightly concave when seen in profile;
nostrils anterolateral, little protruding;
canthus rostralis not too sharp, almost
straight between eye and nostril; loreal re-
gion little inclined, not concave; tympa-
num indistinct, only the anterior and low-
er rims exposed; palmar surfaces smooth,
with no apparent ridge along outer mar-
gin; first finger slightly shorter than sec-
ond; second equal to fourth; fingers with-
out lateral fringes; finger disks small,
slightly broader than distal digital seg-
ments; first disk smaller than others; disk
of third finger nearly % size of tympanum;
tarsal fold distinct, extending to inner
metatarsal tubercle; plantar surfaces
smooth, with a slight ridge along outer
edge; toes free, without lateral fringes; disks
of toes slightly broader than distal digital
segments; first and last disk smaller than
others; heel of adpressed hind limb ex-
tending anteriorly to tympanum.

Dorsum, flanks and venter smooth; no
tubercles along posterior aspect of arm or
between tympanum and arm.

Dorsal color grayish brown, with ob-
scure, longitudinal, darker spots;, an oblique
lateral stripe, slightly lighter than the dor-
sum, from eye to groin, above the lateral
streak, a black streak from behind eye to
groin; flanks brown with lighter dots; a
canthal streak; loreal region brownish; an-
terior aspect of arm with a black, longi-
tudinal streak; posterior aspect of arm
without a well defined longitudinal streak;
anterior aspect of thigh with an undulat-
ing, dark, longitudinal streak; thighs with
three or four crossbars, posterior aspect of
thighs with brown spots on a whitish back-
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ground; tibia, tarsus and foot with dark
brown crossbars. Ventral surfaces orange-
yellow, with distinct brownish black mot-
tling on the anterior and lateral portions
of the belly; throat and chest with greenish
tan dots on a brownish background, the
brown being more intense on throat than
on chest. The background ventral color of
the living animal was described as “bright
orange in the belly.”

Measurements of Holotype (mm). —Snout-
vent 25.5; head length 8.2; head breadth
8.1; eye-nostril 1.9; eye-tip of snout 3.9;
eye diameter 2.1; tympanic diameter 1.0;
upper eyelid 3.2; interorbital space 2.6;
thigh 10.3; tibia 10.8; foot 10.8; disk of third
finger 0.8.

Natural History. —“Collected around a
small pool at foot of waterfall. Active dur-
ing day. Small-chorus voice a single beep.”

Variation. —Only in one specimen is the
first finger equal in length to the second;
in al the others it is shorter, but it can be
slightly to more considerably shorter. The
tympanum may be amost totally covered
or exposed on the anterior margin. The
heel may extend anteriorly to the eye in a
few specimens, especially the young ones.

Whatever markings exist on the dorsum,
they are obscure and not easily detected
when the specimens are out of liquid. They
consist, sometimes, of elongated spots on
the anterior part of the back but there may
be spots all over the dorsum, centrally
placed, paired spots or no spots at al, al-
though this is unusual.

The oblique lateral stripe is never white
or whitish; it is lighter than the dorsal col-
or but sometimes not much lighter. The
black streak above the light oblique lateral
stripe may start behind the eye or a a dis
tance behind the eye, but it usualy widens
as it approaches the groin.

The crossbars on the thighs may not ex-
tend to their posterior aspect, which may
be marbled or spotted, on a background
color which may vary from whitish to
brownish.

The ventral coloration shows the great-
est amount of variation. Practically all
specimens are distinctly mottled with dark
brown but the mottles may be limited to
the anterior and lateral portions of the bel-
ly and the borders of the limbs, or cover

almost the entire belly, although a small
immaculate area is aways left on the pos
terior third. When the mottles are very close
together, the anterior part of the belly of-
fers the appearance of being brownish
black with greenish flecks. Yet, the dark
color never extends to the chest and throat
and there is always a distinct separation
between the belly color and the throat and
chest.

The throat and chest are greenish with
brown mottles or brownish with greenish
specks, but the mottles or specks are aways
smaller than those of the belly.

The three males available are consider-
ably smaller than the females but apart from
this, there is little sexual dimorphism.
However, two of the males are amost im-
maculate on the belly, a condition not seen
in any of the females.

Relationships. —Colostethus torrenticola is
most closely related to a still undescribed
species collected at 3700 m on the road
from Guaranda to Riobamba (Edwards,
1974b: 121). According to Edwards, the first
finger of this form is longer than the sec-
ond, the disk of the fourth toe is not wider
than the diameter of the toe, there is a
lateral fringe on the fourth toe and the
ventral color is sexually dimorphic, the
ventral color of the male being black with
green flecks and of the female grayish yel-
low to dull orange with green flecks.

For comparison with C. torrenticola the
author had two specimens from Guaranda,
3800 m (USNM 282662-63, see Fig. 4) and
22 from Pilald, 3200 m. Pallantanga, 2450
m, the type locality of C. torrenticola is south
of Guaranda while Pilalé is north of Gua-
randa, at about double the air distance
between Pallantanga and Guaranda.

The Pilalo specimens were collected
“under rock in open, shrubby, swampy
ared’; the Guaranda specimens come from
“well above tree line, in paramo, under
rocks on bank of rapidly flowing mountain
stream.” There is no data on the Guaranda
specimens reported by Edwards but they
are undoubtedly from the paramo.

The most noticeable difference between
the Pilalo-Guaranda specimens (which may
correspond to Edwards form, although the
first finger is shorter and not longer than
the second, as stated by him) and C. tor-
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renticola is the color of the venter (see Figs.
3, 4). In C. torrenticola the black mottles or
black area with greenish specks starts
sharply at a line just in back of the pectoral
area and extends posteriorly toward the
hind portion of the belly, but do not reach
the posterior end, leaving an immaculate
or almost immaculate, semilunar area of
variable extension on the posterior third
or half. In the Guaranda-Pilalé material
the throat and belly colors are not sepa-
rable (except in two or three individuals)
and the impression one gets is that of a
general infuscation with green flecks.

Apart from this, the disks of C. torrenti-
cola are higger and the tympanum less dis-
tinct than in the Guaranda-Pilalé material.
No transverse bars are noticeable on the
thighs of the latter form.

It is possible that these two forms (C.
torrenticola and the Guaranda-Pilalé pop-
ulations) may qualify as subspecies of each
other, C. torrenticola being the lower ele-
vation form of the species, but until more
is known about their respective ranges and
the Guaranda form is described, a specific
status is preferred.

The indistinct lateral stripes, the small
disks, the brown lateral coloration and the
indistinct tympanum relate C. torrenticola
to C. jacobuspetersi, which is also a member
of group IX. It can be distinguished from
that species by the different ventral col-
oration, smaller size and shorter snout. The
ventral color of C. jacobuspetersi is similar,
however, to the Guaranda-Pilaldé material
and al of them may be found to belong to
the same artenkreis.

Colostethus tergogranularis sp. nov.
(Fig. 5A-D)

Holotype. —USNM 282638, an adult fe-
male from Faldas, S. of Sumaco, Provincia
Nape. Collected June 1952 by Jorge Olalla.
Paratypes. —USNM 282637, 282639-43, all
adults with the same data as the holotype,
and USNM 282644-45, all adults from Lo-
reto, Provincia Nape, Ecuador, collected by
Jorge Olala in June 1952.

Etymology. —Tergogranularis, from the
Latin tergum, the back, and granulus, small
grain, granule.

Diagnosis. —A small Colostethus (n = 8¢
16.9-20.7, % 18.4; n=3317.05-18.0, x 17.4)

belonging to group IX, with a granular and
tubercular dorsum, no dorsolateral or ven-
trolateral stripes, a cream, oblique lateral
stripe from eye to groin, above the cream
stripe; a black dorsolateral stripe that meets
the contralateral stripe at the tip of the
urostyle, and with the first finger equalling
or slightly longer than the second.

Description of Holotype. —Head narrow;
tip of snout almost truncate, inclined in-
wards towards the lip when seen in profile;
nostrils anterolateral, slightly protuberant;
eyes moderately protruding; canthus ros-
tralis sharp, angular, almost straight be-
tween eye and nostril; loreal region ver-
tical, barely concave; tympanum large,
distinct, its dorsal and posterior margins
covered by skin; palmar surfaces smooth,
with a dight ridge along outer edge; subar-
ticular tubercles small; first finger equa in
length to second; second slightly longer
than fourth; fingers without lateral fring-
es; finger disks a little broader than distal
digital segments; disk of third finger con-
siderably smaller than tympanum; tarsal
fold a triangular lappet continuing as an
indistinct line to inner metatarsal tubercle;
plantar surfaces smooth, with a dlight ridge
along outer edge; toes with an insignificant
web not extending beyond base of first tu-
bercle in any toe except last; third toe with
a lateral fringe; toe disks small, but broader
than distal digital segments; heel of ad-
pressed hind limb extending anteriorly to
tympanum.

Dorsal surfaces granular and tubercular,
the tubercles limited to a couple just be-
hind each eye and a few on the post-sacral
area and hind limbs; eyelids granular; up-
per flanks granular; three small tubercles
along posterior aspect of forearm; belly
finely granular.

Color above light brown or tan, with a
large, indistinct spot behind the eyes, a
central, elongated, diamond-shaped mark-
ing at the level of the arms, two or three
rounded, post-sacral spots and small dark
brown spots crowning the post-ocular tu-
bercles; a dark dorsolateral streak from
scapular region to tip of urostyle, meeting
the contralateral streak at urostyle; a cream,
oblique lateral stripe from tip of snout and
along margin of upper eyelid to groin; up-
per eyelids blackish; a black cantha streak
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continuing in back of the eye to the level
of the arms, where it becomes less distinct,
especially along the lower margin; loreal
and lower temporal area, including most
of the tympanum, white, immaculate; low-
er flanks light brown with cream areas and
spots; anterior and posterior surface of arms
and anterior surface of thighs, with a black,
longitudinal streak; dorsal aspect of thighs
with dark markings on a lighter back-
ground and with abroad, longitudinal pos-
terodorsal streak; hind limbs with dark,
transverse spots. Ventral surfaces whitish
or cream, immaculate except for an indis-
tinct line margining the lower jaw.

Measurements of Holotype (mm). —Snout-
vent 20.6; head length 7.5; head breadth
6.6; eye-nostril 1.7; eye-tip of snout 3.2;
eye diameter 2.2; tympanic diameter 1.3;
upper eyelid 1.9; interorbital space 2.6;
thigh 9.2; tibia 8.8; foot 8.8; disk third fin-
ger 0.5.

Variation. —The dorsum is granular in all
specimens but the amount of tuberculation
varies and in some specimens the tubercles
may cover the whole body; the venter, on
the other hand, may be distinctly granular,
imperceptibly granular or non granular (n
= 4). One of the two maes is smooth and
the other imperceptibly granular below.

The first finger may be shorter than the
second, the heel may reach to the eye, and
the tarsal fold may have a fairly distinct
extension to the inner metatarsal tubercle.

The dorsum may be tan or light brown
and the dorsal pattern may vary from elon-
gated, diamond shaped spots to elongated
streaks, inverted V's or irregular spots.

There seems to be some degree of ventral
sexual dichromatism. The two males are
darker on the throat and anterior belly than
the females and one of them has grayish
brown, ventral specks. There are specks in
one of the females but in much less abun-
dance and restricted to the anterior part of
the throat.

Relationships. —Colostethus tergogranularis
has the size and general appearance of some
members of group Il (brunneus) but it dif-
fers from all members of that group by
lacking a dorsolateral stripe and a black
lateral band and by having a complete
oblique lateral streak that extends from
groin to eye (actualy to nostril). The gran-

ular and tubercular dorsum and the usu-
ally granular belly are distinctive features
of C. tergogranularis.

So far, C. tergogranularis is one of the only
two members of group IX found in low-
land Amazonia. Colostethus taeniatus is also
a member of group IX but it occurs at high-
er elevations and is distinguished by the
smooth dorsum and venter, the usually
spotted venter and, in most cases, by hav-
ing paralel dark streaks along the back.

Colostethus ranoides, from Villavincencio,
Colombia has a granular and tubercular
dorsum and may have a granular venter
but it has a more ovate snout, a more ex-
tensive web and a spotted or marbled ven-
ter.

Colostethus cevallosi sp. nov.
(Fig. 6A-E)

Holotype. —USNM 282648, an adult male
from Palanda, E. of Sarayacu, Rio Bobonaza
(around 700 m), Prov. Pastaza. Collected
March 1948 by Ramoén Olalla

Etymology. —Cevallosi, in honor of Don
Gabriel Cevallos, distinguished Ecuador-
ean writer and thinker, and great student
of the history of his country.

Diagnosis. —A small Colostethus (n = 18
18.2 mm) belonging to group IX, with com-
plete oblique lateral and ventrolateral
stripes, inconspicuous, incomplete, dor-
solateral stripes, toes amost free and with-
out lateral fringes, non granular dorsum
and venter, a very large tympanum, and
with disks broader than distal digital seg-
ments.

Description of Holotype. —Tip of snout al-
most truncate, convex when seen in pro-
file; nostrils anterolateral, not protuberant;
canthus rostralis sharp, angular, almost
straight between eye and nostril; loreal re-
gion vertical, barely concave; tympanum
very large, distinct, its dorsal and posterior
margins covered by skin; palmar surfaces
smooth, without an apparent ridge along
outer edge; subarticular tubercles relative-
ly small, larger in first two fingers; fingers
long, the first shorter than second; second
shorter than fourth; fingers without lateral
fringes; finger disks slightly broader than
distal digital segments, disk of third finger
considerably smaller than tympanum; tar-
sa fold an oblique lappet continuing as an
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indistinct ridge to inner metatarsal tuber-
cle; plantar surfaces smooth, with no ap-
parent ridge along outer edge; toes, with
a rudimentary web, without lateral fringes;
toe disks broader than distal digital seg-
ments; heel of adpressed hind limb ex-
tending anteriorly to middle of eye.

Dorsal surfaces shagreened, with scat-
tered tubercles on posterior half; two tu-
bercles between tympanum and arm; no
distinct tubercles along posterior border of
arm; venter smooth.

Color above brown with scattered whit-
ish spots; a canthal streak; a not too well
defined dorsolateral stripe from midbody
to groin; a cream, oblique lateral stripe from
tip of snout and along margin of upper
eyelid to groin; a white, narrow, ventro-
lateral stripe; loreal region creamish; flanks
brown, uniform; a black streak along an-
terior and posterior aspects of forearm; no
black streak along anterior aspect of thighs;
thighs with a few dark spots, one of them
elongates, forming a longitudinal streak
along the center; rest of hind limbs with
indistinct, transverse spots. Ventral surfac-
es brownish, immaculate.

Measurements of Holotype (mm). —Snout-
vent 18.2; head length 6.7; head breadth
6.2; eye-nostril 1.8; eye-tip of snout 3.4,
eye diameter 2.5; tympanic diameter 1.4;
upper eyelid 1.65; interorbital space 2.6;
thigh 8.6; tibia 10. 1; disk of third finger
0.5.

Relationships. —Col ostethus cevallosi is very
similar and is closely related to C. tergo-
granularis, from which it can be distin-
guished by the” presence of a ventrolateral
stripe and by the non granular dorsum.
The dorsolateral stripe of C. cevallos is rath-
er ambiguous and it is not evident on the
anterior part of the back. If it is found to
be present in al individuals, it will serve
as another distinguishing feature of the
species, as very few Colostethus have the
full compliment of stripes (dorsolateral,
complete oblique lateral and ventrolater-
al). Colostethus cevallosi can aso be distin-
guished by its shorter snout and by the
better defined and more uniformly col-
ored, brown lateral band. The absence of
a well defined dorsolateral stripe and the
presence of a complete oblique lateral stripe

that extends to the nostril separates C. ce-
valloss from members of group II.

Colostethus parcus sp. nov.
(Figs. 7-9)

Holotype. —USNM 282819, an adult male
from Limén and Gualaceo, on trail be-
tween Agua Rica and San Juan Bosco, 6800
ft (1981 m), Provincia Zamora-Santiago.
Collected 19 Aug. 1962 by P. D. Spoecker.
Paratypes. —USNM 282818, with the same
data as the holotype, and USNM 282532-
36, from Plan de Milagro, a tambo on the
trail between Limén and Gualaceo, ca. 10
km WSW of Limoén, 5600 ft (1707 m), col-
lected 18 Aug. 1962 by P. D. Spoecker.

Etymology. —Parcus, from the Latin par-
cus, little, moderate, thrifty, frugal, slight,
in reference to the small size of this spe-
cies.

Diagnosis. —A small Colostethus (n = 4¢
20.3-25.3, ¥ 22.46; n =2 & 18.5-20.0) be-
longing to group IX, without dorsolateral
or ventrolateral stripes but with an indis-
tinct oblique lateral stripe of variable ex-
tension, digital disks broader than the
distal digital segments, free toes without
lateral fringes and males with a distinct,
blackened vocal sac on each side of the
throat.

Description of Holotype. —Tip of snout al-
most truncate; inclined inwards towards
lip when seen in profile; nostrils antero-
lateral, slightly protruding; vocal slits well
separated from mandible; canthus rostralis
not too sharp, angular, slightly curved
between eye and nostril; loreal region ver-
tical, a little concave; tympanum large, cov-
ered posterodorsally by skin; palmar sur-
faces smooth, with no apparent ridge along
outer edge; subarticular tubercles of fin-
gers large, distinct; first finger much short-
er than second; second shorter than fourth;
fingers without lateral fringes;, finger disks
broader than distal digital segments; disk
of third finger considerably smaller than
tympanum; tarsal fold a short oblique ridge;
plantar surfaces smooth, with no apparent
ridge along outer border; toes free, without
lateral fringes, toe disks broader than distal
digital segments; heel of adpressed hind
limb extending anteriorly to anterior cor-
ner of eye.
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Dorsal skin mostly smooth; one or two
tubercles and rugosities scattered over dor-
sal surfaces; two or three tubercles between
tympanum and forearm; hind limbs mostly
smooth; ventral surfaces smooth; a pair of
external vocal sacs.

Dorsal color dark brown with obscure
darker markings between and behind the
eye and in the scapular and sacral areas;
dorsolateral and ventrolateral stripes ab-
sent; an indistinct oblique lateral stripe
fusing with the basic dorsal color anterior
to the forelimbs, a dark canthal streak; lo-
real region brownish; hind limbs with black
cross-bars followed by white or whitish
bands; flanks black, with distinct white dots
on the lower side; throat and anterior chest
blackened, especially along the sides. The
ventral coloration of the living animal was
described as bright reddish orange.

Measurements of Holotype (mm). —Snout-
vent 20.0; head length 7.1; head breadth
6.3; eye-nostril 1.7; eye-tip of snhout 3.2;
eye diameter 2.5; tympanic diameter 1.4;
upper eyelid 1.3; interorbital space 2.9;
thigh 9.0; tibia 8.7; foot 8.0; disk of third
finger 0.5.

Variations. —In the only other male avail-
able (USNM 282533), the throat and chest
are also much darker than the belly, es-
pecialy aong the sides, and there are two
indistinct oblique lateral stripes that do not
seem to extend anteriorly beyond the level
of the arms.

Females in the 282534-36 series are sim-
ilar in appearance: very dark brown above
and with indistinct oblique lateral stripes
that do not extend anteriorly beyond the
level of the arms. In USNM 282534, how-
ever, the stripes extend to the eyes (Fig.
9A). In all specimens there are whitish spots
or areas on the flanks and thighs and trans-
verse spots on the tarsal segments and feet.
The throat and chest are spotted or mar-
bled in all specimens but one, where only
the lower jaw is margined with brown. In
all specimens the tarsal fold is a distinct
oblique ridge but in most there is an in-
distinct extension to the inner metatarsal
tubercle. The posterior ventral aspect of
the thighs is granular, but not the belly,
and the first finger may be shorter or equal
to the second.

USNM 282818 from the same locality as
the holotype, is a little different from the
other females in that the dorsal color is
lighter and there are distinct darker brown
markings (Fig. 8A). The canthal stresk con-
tinues behind the eye, narrowing and be-
coming less conspicuous as it passes the
level of the forearm. The flanks are brown-
ish, without white spots or areas and the
venter is immaculate except for a slight
infuscation on the chin. The oblique lateral
stripe is very inconspicuous, it is margined
dorsally along the posterior two thirds by
a blackish streak, and fuses with the dorsal
color a mid-flank. The hind limbs are light
brown, almost tan, with darker markings.

Relationships. —Colostethus parcus is very
closely related to C. anthracinus and females
of the two species are not easily distin-
guished (see Figs. 7-10). There is no prob-
lem with the males, however. Those of C.
anthracinus are solid black or brown above,
and the throat, chest and % to % of the
belly are also black (gray in young indi-
viduals).

Characters distinguishing females are not
absolute, and all of them have to be used
for proper identification. The following
comparison may be helpful (C. anthracinus
in parenthesis).

The color of the face (loreal region) is
brown, sometimes very dark brown, but
USNM 282818 is an exception (cream,
sometimes with a light brown infuscation,
well separated from the color above and
extending posteriorly to the forearm); the
oblique lateral stripes are indistinct and do
not usually extend to the eyes (well de-
fined and extending to the eyes), usually
there is spotting or marbling on the throat
and chest (throat and chest almost always
immaculate except for a fine line margin-
ing the lower jaw); the dorsal color is usu-
aly very dark brown, amost black (usualy
greenish brown).

The disks of C. parcus are larger than in
C. anthracinus and definitely broader than
the distal digital segments, while in C. an-
thracinus they are not broader or are only
slightly broader than the distal segments.

USNM 282661 is a 21.5 mm female from
3353 m between Sevilla de Oro and Mén-
dez (Prov. Azuay), and thus, well within
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the range of C. anthracinus. It differs from
that species, however, in that the finger
disks are very narrow, not broader than
the distal digital segments, an oblique lat-
era stripe is only evident on the left side,
the loreal region is brown and the venter
is light orange brown, somewhat darker
on the throat.

Colostethus pumilus sp. nov.
(Fig. 11A-D)

Holotype. —USNM 282816, an adult fe-
male from 3 km W. (by road) of San Vi-
cente, dlightly south of W. of Limén, and
ca. 35 km E. (by road) of Gualaceo, 9800 ft
(2987 m), Provincia Azuay. Collected 27
Aug. 1962 by J. A. Peters, P. D. Spoecker,
R. K. Mullen and M. Oldla. Paratypes. —
USNM 282812-15, adults with same data
as holotype.

Etymology.—Pumilus, from the Latin pu-
milus, dwarf, small, in reference to the small
size of this species.

Diagnosis. —A very small Colosthetus (n =
4 ¢,124 166; n =18, 16.8) belong-
ing to group IX, with a dlight dorsolateral
fold but no dorsolateral, ventrolateral, or
oblique lateral stripes, toes free and with-
out lateral fringes, first finger shorter than
second, tubercular tibiae and tarsii, and
smooth dorsum and venter.

Description of Holotype. —Tip of snout
truncate; slightly convex when seen in
profile; nostrils anterolateral, slightly pro-
truding; eyes moderately protuberant; can-
thus rostralis angular, sharp, slightly
curved between eye and nostril; tympa-
num large, flushed with the surface; pal-
mar surfaces smooth, with no apparent
ridge along outer edge; subarticular tuber-
cles of fingers large, distinct; fingers short,
the first shorter than second; second short-
er than fourth; fingers without lateral
fringes; finger disks small, not broader than
dista digital segments; disk of third finger
considerably smaller than tympanum; tar-
sal fold distinct, extending to inner meta-
tarsal tubercle; a distinct tubercle opposite
the upper end of tarsal fold; outer meta-
tarsal tubercle conical, prominent; plantar
surfaces smooth, with no apparent ridge
along outer edge; toes free, without lateral
fringes; disks of toes narrow, not broader
than distal digital segments; heel of ad-

pressed hind limb extending anteriorly to
tympanum.

Dorsal surfaces mostly smooth; three flat
tubercles on sacral area; a pair of dorsolat-
eral folds margining the upper eyelids and
continuing posteriorly to above groin; tib-
ial segment with a few scattered tubercles
on distal end; flanks smooth. Ventral sur-
faces smooth; no distinct tubercles along
posterior margin of arm; one small tubercle
between angle of jaw and base of arm.

Dorsal color light brown, with an exten-
sive, darker spot between and behind the
eyes, a roughly triangular marking behind
this and an obscure streak from the trian-
gle to the sacral area; no light colored dor-
solateral, oblique lateral or ventrolateral
stripes, but the dorsolateral fold may be
dlightly lighter than the dorsal color; a nar-
row, dark streak margining the dorsolat-
eral streak below; lower flanks brownish,
lighter than dorsal color; a canthal streak
continuing behind eye to level of shoul-
ders; loreal area and tympanum brownish;
a black longitudinal streak along posterior
border of arm and another along anterior
border of thigh; thighs brownish, becom-
ing lighter toward anterior border; two or
three rounded, dark spots on distal end of
tibiae. Ventral surfaces immaculate on bel-
ly; some brown specks along margin of
lower jaw and in center of throat; posterior
aspect of thighs mottled with brown.

Measurements of Holotype (mm). —Snout-
vent 18.1; head length 5.65; head breadth
5.7; eye-nostril 1.5; eye-tip of snout 2.9;
eye diameter 1.7; tympanic diameter 1.4,
upper eyelid 1.3; interorbital space 2.8;
thigh 7.5; tibia 7.8; foot 7.7; disk of third
finger 0.5.

Variation.—The slight dorsolateral fold
is present in al specimens but may not be
lighter than the body color. In those cases
it can best be located by the clear separa
tion existing between the dorsal color and
the black streak occurring below the fold.
The tarsal tubercle opposite the tarsal fold
is not apparent in all specimens.

All animals are light brown above and
al have the dark spot between and behind
the eyes, but markings on the dorsum may
simulate a Y (with a prolonged, posterior
branch) or a large X. Some markings on
the throat are present in all individuals
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and all have tubercles and spots or bars on
the posterior half of the tibial segments.
USNM 222813 and 222814 are males. They
seem to be dightly darker and more speck-
led on the throat than females, but the dif-
ference is not significant.

Relationships. —Colostethus pumilus seems
related to C. tergogranularis but it can be
immediately distinguished by its smaller
size, smooth dorsum, presence of dorso-
lateral folds and absence of an oblique lat-
eral dstripe. The same characters distinguish
C. pumilus from members of group Il (brun-
neus).

Females of C. anthracinus are very similar
to C. pumilus but they are larger (20-21 mm),
have a well defined oblique lateral stripe,
and lack an ill defined dorsolateral fold
and a dark streak along the anterior border
of the thigh (not too well defined in some
C. pumilus). The ventral color of the males
is totally different. Both C. pumilus and C.
anthracinus occur sympatrically in the re-
gion of San Vicente.

Colostethus citreicola sp. nov.
(Fig. 12A-C)

Holotype. —USNM 282687, an adult male
from the immediate environs of Limén
(General Plaza), 3600 ft (1097 m), Provincia
Azuay. Collected 15 Aug. 1962 by J. A. Pe-
ters and R. K. Mullen. Paratype. —USNM
282686, femae, same data as holotype but
collected by P. D. Spoecker.

Etymology. —Citreicola, from the Latin ci-
treum, lemon, and incolo, to inhabit, in ref-
erence to the type locality (El Limon = The
Lemon) of this species.

Diagnosis. —A medium sized Colostethus
belonging to group VI, with amost fully
webbed toes, uniform, very dark dorsal
coloration, no dorsolateral or ventrolateral
stripes, an incomplete, oblique lateral
stripe, large finger disks, the third of which
is as large as the tympanum and male with
a blackish ventral coloration.

Description of Holotype. —Tip of snout a
very open triangle; almost truncate, in-
clined inwards towards the lip when seen
in profile; nostrils anterolateral, slightly
protruding; vocal slits present; canthus
rostralis sharply angular, curved between
eye and nosdtril; loreal region vertical, con-
cave; tympanum moderately distinct, pos-

terodorsally covered by skin; palmar sur-
faces with a few small supernumerary
tubercles on inner side; no apparent ridge
along outer edge of hand; first finger much
shorter than second; second shorter than
fourth; third finger broad at the base; fin-
gers without lateral fringes; finger disks
large, much broader than distal digital seg-
ments; disk of third finger as large as tym-
panum; tarsal fold indistinct, not promi-
nent; plantar surfaces smooth, with no
apparent ridge along outer edge; toes fully
webbed except fourth, where three pha-
langes are free; unwebbed portions of toe
IV with distinct lateral fringes; disks of toes
smaller than those of fingers, heel of ad-
pressed hind limb extends anteriorly to be-
tween eye and nostril. Dorsum and upper
flanks slightly shagreened; venter smooth;
no tubercles along posterior border of arm
or between tympanum and arm.

Dorsal color very dark brown, almost
black; no dorsolateral or ventrolateral
stripes; a short, barely evident, oblique lat-
eral stripe from groin to level of arm (left
side only); loreal and temporal areas in-
cluding exposed part of the tympanum,
grayish white; limbs uniformly dark
brown; no noticeable dark streaks along
anterior or posterior aspect of arms or
thighs. Venter blackish on throat, chest and
limbs; lighter gray on belly.

Measurements of Holotype (mm). —Snout-
vent 22.7; head length 8.6; head breadth
8.2; eye-nostril 2.1; eye-tip of snout 3.6;
eye diameter 3.0; tympanic diameter 1.2;
upper eyelid 1.5; interorbital space 2.5;
thigh 11.9; tibia 12.6; foot 10.6; disk third
finger 1.2.

Natural History. —“Found under rocks
and logs, either on the immediate bank of
river or very close, in grassy, swampy
meadow. ”

Variation. —The only paratype is a 21.3
female in which the ventral color is green-
ish gray on the throat, chest, anterior part
of the belly and limbs and grayish cream
on the belly. The oblique latera stripes are
more distinct than in the holotype and ex-
tend to the level of the shoulders. There
are dark transverse bars on the thighs, fol-
lowed by brownish white areas, and ob-
scure dark spots on the rest of the hind
limbs.



12 J. A.RIVERO

Relationships. —The extensive toe web-
bing, the distinctly short first finger, the
lack of dorsolateral and ventrolateral
stripes, the presence of a short, oblique lat-
eral stripe and the absence of those char-
acters that distinguish other groups, easily
identifies this species as a member of group
V1. In Eastern Ecuador, the only other
members of this group are C. fuliginosus (Ji-
ménez de Espada) (and C. bocagei in case
they are not synonyms), C. sauli Edwards,
C. nexipus Frost, an undescribed species
from Rio Azuela collected by Edwards
(1974b:117), and a species from Puyo being
described elsewhere by Rivero.

The name C. fuliginosus as currently
known, probably includes several species.
Specimens vary from fully webbed to about
% webbed, but it is not known if the
amount of webbing shows individual vari-
ation within a species or if it corresponds
to two or more species (in which case, C.
bocagei could be a vaid name). The most
distinctive feature separating C. citreicola
from C. fuliginosus is the presence of very
large disks and an indistinct tarsal fold and
from most C. fuliginosus, the more exten-
sively webbed toes and the apparently
smaller size. Colostethus nexipus is a well
differentiated species with two short dor-
solateral streaks, while in C. sauli the toes
are only '3 webbed.

The undescribed species from Rio Azue-
la is extensively webbed, but the dorsum
is spotted or variegated, the limbs boldly
patterned, the tarsal fold well defined and
there is an ill defined oblique lateral streak
(not described by Edwards, 1974b).

The species from Puyo being described
by Rivero is only % webbed, the dorsum
is distinctly spotted, there is a vesicular
inflammation at the base of the third finger
and the tarsal fold is very distinct.

Colostethus fallax sp. nov.
(Fig. 13A-D)

Holotype. —USNM 282670, an adult male
from 3 km W. Pilald, on Quevedo-Lata-
cunga Rd., 1760 m, Provincia Cotopaxi.
Collected 19 Jan. 1979 by J. A. Peters. Para-
types. —USNM 282668-69, 282671-2, same
data as holotype.

Etymology. —Fallax, from the Latin fallax,

deceptive, for the deceptive similarity of
this species to an undescribed species from
Quevedo, Ecuador (Edwards, 1974b:150).

Diagnosis. —A small Colostethus (n = 2¢
16.9-18.7, ¥17.8;, n=3216.6 -17.5, ¥ 17.2)
belonging to group IV, with no dorsolat-
eral or ventrolateral stripes but usually with
a short, incomplete, oblique lateral stripe,
free toes without lateral fringes and disks
about as broad as distal digital segments.

Description of Holotype. —Tip of snout a
very open triangle, almost truncate; con-
vex when seen in profile; nostrils antero-
lateral, slightly protruding; vocal slits well
separated from mandible; canthus rostralis
angular, not too sharp, curved between eye
and nostril; loreal region vertical, flat; tym-
panum large, flushed with the surface on
posterior half; palmar surfaces smooth, with
no apparent ridge along outer edge; first
finger shorter than second; second shorter
than fourth; third finger swollen; subar-
ticular tubercles of fingers not too distinct;
fingers without lateral fringes;, finger disks
small, not broader or barely broader than
distal digital segments; disk of third finger
considerably smaller than tympanum; tar-
sal fold moderate, extending to inner meta
tarsal tubercle; outer metatarsal tubercle
conical, prominent; plantar surfaces
smooth, with no apparent ridge along out-
er edge; subarticular tubercles of toes not
too prominent or distinct; toes free, with
slight lateral fringes; disks of toes not
broader or barely broader than distal dig-
ital segments; heel of adpressed hind limb
extending anteriorly to middle of eye.

Skin above, below and on flanks, smooth;
a line of tubercles along posterior border
of arm; no apparent tubercles between an-
gle of jaw and arm; a few scattered tuber-
cles on tibial segment; a pair of small, in-
distinct tubercles between and in back of,
metatarsal tubercles.

Dorsal color light brown with two darker,
obscure, longitudinal streaks along the
center of the back; a dark brown, narrow
lateral stripe from behind eye to groin;
dorsolateral and ventrolateral stripes ab-
sent; a short, whitish, oblique lateral stripe
extending inside the brown stripe, from
groin to level of sacral hump; lower flanks
marbled brown and tan; an ill-defined
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blackish streak on the anterior border of
arm; posterior aspect of thighs with whit-
ish dots;, anterior color of thighs well sep-
arated from whitish ventral color; limbs
not noticeably barred except on tarsii and
feet; venter immaculate except for a few
indistinct specks on the throat and chest
and a few more distinct ones on outer bor-
ders of belly.

Measurements of Holotype (mm). —Snout-
vent 17.5; head length 6.4; head breadth
5.5; eye-nostril 1.4; eye-tip of snout 2.7,
eye diameter 2.3; tympanic diameter 1.4;
upper eyelid 1.9; interorbital space 2.1;
thigh 8.2; tibiae 8.1; foot 7.7; disk of third
finger 0.5.

Variation. —The paratypes are very sim-
ilar to the holotype in morphology but the
oblique lateral stripes are absent in two
specimens and is only apparent on one of
the flanks of another. In USNM 282671 the
flecks on the throat are more intense and
those on the sides of the belly extend more
into the belly, producing a marbled or
spotted whitish on brown pattern. USNM
282669 has distinct whitish points on the
lower flanks and USNM 282672 is almost
immaculate below.

In USNM 282672 there are two elongat-
ed X's on the dorsum, the most anterior at
the level of the scapular region and the
more elongate and ill-defined one, poste-
rior to this. The two females in the group
(USNM 282668 and 282669) are equal to
the males in coloration but their third fin-
ger is not dilated.

Natural History.—Collected “in a small
chorus, calling by day. Voice is a single
sharp peep.”

Relationships. —Colostethus fallax is very
similar to a species belonging to group IV
reported by Edwards (1974b:146) from an
elevation of 140 m near Quevedo, in W.
Ecuador. Pilald, the type locaity of C. fal-
lax, is on the road from Quevedo to Lata-
cunga, but 1620 m higher than Quevedo.
It is possible that the two forms may be
found to be nonspecific, C. fallax being de-
rived from the Quevedo form, from which
it can be distinguished by the presence of
an incomplete, oblique lateral stripe (com-
plete, and extending from eye to groin in
the Quevedo form).

Colosthetus peculiaris sp. nov.
(Fig. 14A-D)

Holotype. —USNM 282664, an adult fe-
male from Pailas, a tambo between Sevilla
de Oro and Méndez, on E or NE facing
slope, 7200 ft (2195 m), Provincia Morona-
Santiago. Collected 6 Aug. 1962 by J. A.
Peters and P. E. Spoecker. Paratype. —
USNM 282665-67, same data as holotype.

Etymology. —Peculiaris, from the Latin pe-
culiar, distinct, in reference to the presence
of a short web between the fingers of this
species.

Diagnosis. —A medium sized Colostethus
(n=2929.0-29.8, ¥ 294; n= 14 26.5)
belonging to group I, with a very dark and
uniform dorsal coloration, no dorsolateral,
ventrolateral or oblique lateral stripes, ex-
tensively webbed toes with distinct lateral
fringes and a short web between fingers Il
and IIl.

Description of Holotype. —Tip of snout
truncate; vertical when seen in profile;
nostrils antero-lateral, very slightly pro-
truding; canthus rostralis angular, not too
sharp, slightly curved between eye and
nostril; loreal region vertical, concave;
tympanum large, covered dorsally by skin;
palmar surfaces rugose, with one or two
flat, indistinct warts and without a ridge
or fold aong outer edge; a short, but dis-
tinct basal web between fingers Il and llI;
first finger shorter than second; second
shorter than fourth; fingers flat and with
a lateral fringe; finger disks large, much
broader than distal digital segments; disk
of third finger about 2/3 size of tympanum;
tarsal fold distinct, extending to inner
metatarsal tubercle and continuing to disk
of first toe; three metatarsal tubercles, the
central tubercle more proximal than oth-
ers; plantar surfaces smooth, with no ap-
parent ridge along outer edge; toes about
% webbed (from first to fifth, with the fol-
lowing webbing formula: | 1-2%4 Il 1Y4-3
[ 2-3% IV 3%-2 V) and with distinct lat-
eral fringes; toe disks broader than distal
digital segments; heel of adpressed hind
limb extends to tympanum.

Dorsal, ventral and lateral surfaces,
smooth; no apparent tubercles along pos-
terior surfaces of forearm; a tubercle be-
tween tympanum and arm.
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Dorsal color dark brown, amost black;
no apparent dorsolateral, ventrolateral or
oblique lateral stripes; loreal and temporal
regions, including tympanum, brown; no
dark streaks along anterior or posterior as-
pect of arms; flanks dark brown, slightly
darker than dorsum; a light colored ring
around base of arm; a series of indistinct,
dark spots along anterior surface of thighs;
rest of thighs dark brown with obscure,
lighter markings; rest of limbs brown.
Ventral surfaces brownish yellow with
brown marbling and spotting on throat and
anterior part of belly; two extensive pec-
toral spots.

Measurements of Holotype (mm). —Shout-
vent 29.8; head length 10.2; head breadth
9.5; eyetip of snout 5.1; eye diameter 3.3;
tympanic diameter 1.7; upper eyelid 1.8;
interorbital space 3.2; thigh 15.2; tibiae 13.5;
foot 12.6; disk third finger 1.3.

Natural History. —“Collected in fairly
heavy forest.”

Variation. —USNM 282666 is a 29.0 mm
female with a more or less uniformly in-
fuscated anterior portion of the ventral
surfaces, but the large pectoral spots are
noticeable when the animal is submerged.
USNM 282667 is a 26.5 mm male, very sim-
ilar to the holotype in dorsal and ventral
coloration. In USNM 282665, an immature
145 mm specimen, the anterior part of the
venter is not appreciably infuscated and
the pectoral spots are very distinct.

Relationships. —Colostethus peculiaris is a
member of group | but the short web be-
tween fingers 1l and IlIl, the lack of lon-
gitudinal stripes and the extensively
webbed toes make it a very unique and
easily distinguishable member of that
group. The ventral coloration is similar to
that of an undescribed member of the same
group collected by Duellman (Edwards,
1974b:257) near Zamora, but there is no
web between the fingers in that species,
the toes are only dightly webbed and there
is an oblique lateral stripe.

Colostethus kingsburyi (Boulenger) 1918
and its Allies

Soecimens Examined (all from Ecuador). —
USNM 282492-95 (4), 2 km S. Sucua, 2700
m, Prov. Morona-Santiago. USNM 282495-
500 (6), Méndez, 1900 m, Prov. Morona-

Santiago. USNM 282500 (1), Plan Grande
and Rosario, trail between Méndez and Li-
moén, 3000-3700 ft (914-1127 m), Prov. Mo-
rona-Santiago. USNM 282501-09 (9), Li-
mén (Gral. Plaza), immediate environs of,
3600 ft (1097 m), Prov. Morona-Santiago.
USNM 286457 (1), Veracruz, ca 9 km SE
of, along the Rio Puyo, 950 m, Prov. Pas-
taza USNM 282510 (1), Puyo, 25 km SE
of, 3200 ft (975 m), Prov. Pastaza. USNM
282511 (1), Veracruz, ca. 10 km E of Puyo,
3300 ft (1006 m), Prov. Pastaza. USNM
282512 (1), Rio Pindo, Prov. Pastaza. USNM
282513-22 (10), Rio Negro, 4100 ft (1249
m), Prov. Tungurahua.

Colostethus kingsburyi (Boulenger, 1918)
was based on four specimens from El Topo,
4200 ft (1296 m). Silverstone (1971) thought
that two species were represented among
the syntypes and restricted the name to the
three specimens with webless feet and a
ventrolateral stripe. The specimen with
basal webbing, a complete diagonal stripe
and a fat body did not fit Boulenger's de-
scription and was considered a separate
species. Since then, only two more speci-
mens have been referred to C. kingsburyi:
one from Rio Pastaza described under the
name of Phyllobates intermedius (Andersson,
1945) but referred to C. kingsburyi by Ed-
wards (1971, 1974b), and another from Cor-
dillera de Dué, above Rio Coca, 1150 m
(Edwards, 1974b).

Boulenger described the presence of
dorsolateral and ventrolateral but no
oblique lateral stripes in C. kingsburyi. The
lower parts were described as “white, uni-
form on the throat and breast mottled with
greyish brown.” However, Edwards (1974b:
203) states that there is an oblique lateral
stripe in the only specimen, a female, avail-
able to him. Although his description is
apparently based on the Dué specimen, he
claims to have examined two specimens,
one from Dué and one from Rio Pastaza
(p. 360).

The latter is the holotype of Phyllobates
intermedius Andersson, a male specimen
with a “whitish brown venter. ” No men-
tion is made by Andersson of a ventrolat-
eral or an oblique lateral stripe but Ed-
wards (1974a) examined the type and claims
it has ventrolateral stripes and a creamy
yellow venter.
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Edwards (1974b:264) also mentions a
species from Cochabamba, Bolivia, 260 m,
and one from Veracruz, Ecuador, 970 m (p.
146). He only had one male and one femae
of the Bolivian form and no reference is
made to a black or blackish ventral color,
although the species is described as having
ventrolateral and oblique lateral stripes (the
latter in only one of the specimens). The
Veracruz form was webless, had “solid dark
infuscation on the belly,” and lacked ven-
trolateral and oblique lateral stripes.

All the above mentioned specimens have
a dorsolateral stripe and they al belong to
group Il (Rivero, 1988). Yet, Edwards never
compared his proposed species with C.
kingsburyi, its probably closest relative.

The USNM Morona-Santiago specimens
reported here have a ventrolateral stripe,
no oblique lateral stripe and a yellowish
venter. There are several males in the group
but no black or blackish color can be de-
tected in any of them. Specimen 282508, a
female, shows a slight infuscation of the

throat but nothing that can be described
as black or even gray. All of them have
“perfectly free feet” and agree in all re-
spects with Boulenger’s description of C.
kingsburyi.

Boulenger's “mottled breast” may have
referred to the other species among the
syntypes, or perhaps to C. kingsburyi, but
considering the ventral coloration of the
twenty specimens reported here, this seems
unlikely.

MCZ has a number of specimens (MCZ
91611-17, 99058-59) from the neighbor-
hood of Puyo and Rosario Yacu (around
920 m), on Rio Pastaza. Most of them are
males and black or blackened on the ven-
tral surfaces. They do not have a ventro-
lateral stripe, but four out of nine have an
oblique lateral stripe. In all probability
they represent the species from Veracruz
reported by Edwards, and so do USNM
286457 from Veracruz and USNM 282510,
from Puyo, both females without ventro-
lateral or oblique lateral stripes. Veracruz

—

Fic. 1. USNM 282893, holotype of Colostethus jacobuspetersi. A. Dorsa view, B. Ventral view. C. Hand. D.
Foot.

Fic. 2. USNM 282979, holotype of Colostethus marmoreoventris. A. Dorsa view. B. Ventral view. C. Hand.
D. Foot.

Fic. 3. USNM 282603, holotype of C. torrenticola. A. Dorsal view. B. Ventral view. C. Hand. D. Foot.

Fic. 4. USNM 282663, Colostethus sp. from 20 km E. Guaranda, on road from Rio Bambato, Guaranda, 12,500
ft. A. Dorsal view. B. Ventral view. Compare with C. torrenticola above.

Fic. 5. USNM 282638, holotype of Colostethus tergogranularis. A. Dorsal view. B. Ventral view. C. Hand. D.
Foot

Fic. 6. USNM 282648, holotype of Colostethus cevallosi. A. Dorsal view. B. Lateral view. C. Ventral view.
D. Hand. E. Foot.

Fic. 7. USNM 282819, holotype of Colostethus parcus. A. Dorsal view. B. Ventral view. C. Hand. D. Foot.

Fic. 8. USNM 282818, a female Colostethus parcus from Plan de Milagro, between Limén and Gualaceo,
Provincia Morona-Santiago, to show uncommon dorsal pattern of females.

Fic. 9. USNM 282534, a female Colostethus parcus from Plan de Milagro, between Limon and Gualaceo,
Provincia Morona-Santiago, to show common dorsal pattern of females (athough dorsolateral stripes do not
usually extend anteriorly beyond the level of the arms).

Fic. 10. Colostethus anthracinus A. USNM 281933, female from Limon and Gualaceo, trail between Sapote
and Suro Rancho, 8600 ft to show common dorsal pattern of females. B. Ventral view of USNM 281994, female
from San Vicente, 10,200 ft to show uncommon ventral pattern of females (2 in 22) but most common ventral
pattern in C. parcus (3 in 5). C. USNM 281935, male from same locality as USNM 281933, to show common
dorsal pattern of males. D. Ventral view of USNM 281935 to show common ventral pattern of males. E.
Ventral view of female USNM 281933 to show general ventral pattern of females.

Fic. 11. USNM 282816, holotype of Colostethus pumilus. A. Dorsal view. B. Ventral view. C. Hand, D. Foot.
Fic. 12. USNM 282687, holotype of Colostethus citreicola. A. Dorsal view. B. Ventra view. C. Hand. D. Foot.
Fic. 13. USNM 282670, holotype of Colostethus fallax. A. Dorsal view. B. Ventral view. C. Hand. D. Foot.
Fic. 14. USNM 282664, holotype of Colostethus peculiaris. A. Dorsal view. B. Ventral view. C. Hand. D. Foot.
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is midway between Puyo and Rosario Yacu
and all these localities are relatively close
together.

Phyllobates intermedius Andersson, is aso
from Rio Pastaza. Its whitish brown venter
(black aive?) and apparent absence of ven-
trolateral or oblique lateral stripes militate
in favor of considering this species iden-
tical to the Veracruz-Puyo-Rosario Yact
species (but see Edwards, 1974a, opinion,
as expressed above) in which case, the name
Colostethus intermedius (Andersson) would
be the proper one to use.

USNM 282513-22 from Rio Negro, al-
most exactly from the same elevation as
the holotype of C. kingsburyi and from very
close to its type locality, and USNM 282511
and 282512 from Veracruz and Rio Pindo,
respectively, are very similar to C. kings-
buryi but they have a short, distinct, basa
web. They all have dorsolateral and ven-
trolateral, but no oblique latera stripes. The
ventral color of the males is not blackened.

As other specimens from Veracruz and
Puyo lack webs, it appears, either that C.
kingsburyi is variable in respect to the pres-
ence or absence of web or that there are
three closely related species aong the same
river system; one with a black or blackish
venter (males), usually with no ventrolat-
era stripe and occasionaly with an oblique
lateral stripe, which has been reported from
up to 970 m, (C. intermedius or undescribed),
C. kingsburyi, which has a yellowish venter,
a ventrolateral stripe and no oblique lateral
stripe, and which has been reported from
1296 m aong the Pastaza River System and
up to 2700 m in “the Provincia de Morona-
Santiago, and a webbed form with dorso-
lateral and ventrolateral but no oblique lat-
eral stripes and a yellowish venter, which
is sympatric with both of them aong the
Pastaza River System between 900 and
1250 m.

Edwards Dué specimen is difficult to al-
locate. It is a female (it is not known if the
venter of the male is blackish) and it has
a ventrolateral stripe (like C. kingsburyi) and
an oblique lateral stripe (unlike all the C.
kingsburyi known so far). If it is C. kingsburyi,
as the presence of a ventrolateral stripe

seems to indicate, then C. kingsburyi may
occasionally show an oblique lateral stripe.

The Bolivian species with yellow venter,
a ventrolateral stripe and, in one specimen,
an oblique lateral stripe, would fit the de-
scription of C. kingsburyi (if an oblique stripe
is found to be present in some specimens
of that species) but the elevation of the
locality where it was collected is not right
for that species. As suggested by Edwards,
it may represent a new Sspecies.
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