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specimens from the upper San Juan drainage averages 
34.2 mm (maximum 37.0 mm), and the first finger 
is shorter than the second. Posada (1869) said that 
the Indians extracted poison from P. chocoensis. The 
Choco Indians' today do not extract poison from D. 
histrionicus (Silverstone 1975). They do extract poison 
from P. bicolor; they call this species neara, one of 
the Indian names Posada applied to P. chocoensis 
(Wassen 1957; a herpetologist told Wassen to use the 
name Dendrobates tinctorius, but Wassen's neara is 
P. bicolor). Posada said that P. chocoensis lacked 
teeth, but he may not have used a microscope. Phyl­
lobates chocoensis Posada is a synonym of Phyllobates 
bicolor. 

Distribution and habitat (Fig. 14). -Reliable eleva­
tion records are from about 25 to 1525 m. P. bicolor 
is reported from Cuba and from the foothills of the 
upper Atrato and San Juan drainages, from the Rio 
Raposo, from the Serrania de Baudo, from both slopes 
of the Cordillera Occidental, and from the western 
slope and a central valley of the Cordillera Central 
(all in Colombia). Only the records from the upper 
Atrato and San Juan drainages and the Rio Raposo 
have been included on the map, because I distrust the 
other records. 

Barbour and Ramsden (1919:77, 113) noted that 
the type locality of Cuba is incorrect, and that de la 
Sagra shipped material from the Latin American main­
land to Paris with his Cuban collections. They thought 
that the type might have come from Mexico. P. bicolor 
never has been collected in Mexico, nor in Cuba sub­
sequent to de la Sagra's publication (1841). The type 
specimen resembles Colombian specimens and probably 
came from Colombia. Dunn (1957) and Liiling (1971) 
thought that the holotype probably was collected in 
Colombia by von Humboldt. 

I distrust the records from the Serrania de Baudo 
[exact locality unspecified], Medellin [Cordillera Cen­
tral, 1538 m], and the town of Andes [eastern slope 
of the Cordillera Occidental, 1357 m]. I collected 
near Andes and at eight sites in the northern and 
central Serrania de Baudo, but never found P. bicolor 
there. K. von Sneidern, the collector of the "Serrania 
de Baudo" specimen, has stated (see below) that he 
has collected P. bicolor only at Santa Cecilia and La 
Union. 

Specimens recorded from Popayan [1760 m, on the 
western slope of the Cordillera Central] (USNM 
137359-62, 137364-70) were collected by K. von 
Sneidern. According to von Sneidem (in Litt.), "All 
the P. bicolor I have collected are from Santa Cecilia 
[411 m] or La Union [451 m] .... one hour by horse­
back from ... Santa Cecilia . . . . The frogs come 
mostly from the hillsides between the two localities .... 
I have never seen any colorful Phyllobates or Dendro­
bates near Popayan; they do not exist here." Berthold's 
1845 record from Popayan (P. melanorrhinus) may be 
only a shipping point; this supposition is supported by 

his description in the same paper (and probably from the 
same shipment) of another Chocoan species, Dendro­
bates histrionicus, from "Popayiin." 

The most trustworthy Colombian locality records 
are in the western foothills of the Cordillera Occidental, 
e.g., Santa Cecilia on the upper Rio San Juan. The 
highest of these records is the headwaters of the Rio 
Sipi, which is 1525 m according to H.G.F. Spurrell's 
field notes at BM. 

Localities. -COLOMBIA. Risaralda: Santa Cecilia (FMNH 
54187, 54189, 54193-94, 54196, 54204--05, 54207, 54212, 
54221, 54233; USNM 147225-26; ANSP 25755; LACM 
60972, 61050); vicinity of La Union and Santa Cecilia (USNM 
137359-62, 137364-70). Chaco: headwaters Rio Sipi (BM 
1915.10.21.46-47); 120kmS Andagoya(USNM 139776-77); 
Rio San Juan (USNM 144994); upper Rio Atrato (ANSP 
25756; USNM 53168, 53170-71). Valle: virology field 
station, Rio Raposo (USNM 151381). 

DOUBTFUL RECORDS.-CUBA (MHNP 838) . CO­
LOMBIA. Cauca: Quintana, 3200 m (FMNH 54183); 
Popayan (Berthold 1845); Antiaquia: Andes (AMNH 
14028-29); Medellin (AMNH 13540, 39081); Chaco: 
Serrania de Baud6 (ANSP 25490). 

Cleared and stained material. -USNM 137360; 
LACM 60972. 

1857. 

1858. 

Phyllobates lugubris (0. Schmidt 1857) 
Lovely Poison-arrow Frog 

Figures 4A, SA 

Dendrobates lugubris 0. Schmidt: 12-13, five 
syntypes: KM 1016/1347 (now lost), road from 
Bocas de! Toro to Volcan Chiriqui, Panama. 
Dendrobates lugubris 0. Schmidt: 250, plate 2, 
fig. 14. 

1900-1902. Hylaplesia tinctoria (part). Giinther: 207. 
1921. Phyllobates beatriciae Barbour and Dunn: 159, 

1924. 
1926. 
1952. 
1968. 

1970. 

holotype: MCZ 8022, Finca Victoria near Zent, 
[Limon,] Costa Rica. 
Phyllobates lugubris. Duoo: 5. 
Hylaplesia tinctoria (part). Miranda Ribeiro: 224. 
Phyllobates lugubris. Taylor: 640-643, fig. 10. 
Phyllobates lugubris (part). Savage: 763-766, 
fig. 4F. 
Dendrobates lugubris (part). Cochran and Goin: 
19-21 (not the plate; in the synonymy, Den-
drobates lugubris 0. Schmidt and Phyllobates 
lugubris as used by Dunn and Taylor are P. 
lugubris; of the specimens examined, only USNM 
118231 is P. lugubris). 

Definition. - Teeth present; toes webless; dorsum 
black; complete gold, yellow, yellow-orange, or orange 
dorsolateral stripe; blue or white ventrolateral stripe; 
light proximoventral calf-spot absent; venter black 
with blue, greenish, white, or silver marbling. 

Diagnosis. -Phyllobates lugubris is a member of 
the bicolor group, differing from Phyllobates species 
and P. bicolor in smaller size and in having stripes, 
from P. aurotaenia in having ventral marbling, and 
from P. vittatus in smaller size (Table I) and in having 
narrower dorsolateral stripes. 
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Description. -Measurements are in Table I. The 
skin is slightly granular on the dorsum, the dorsal 
surface of the limbs, the belly, and the ventral surface 
of the thighs, and smooth on the rest of the venter and 
ventral surface of the limbs. Maxillary and premaxil­
lary teeth are present. The first finger is longer than 
the second. The toes are webless. 

In life, the iris is dark brown. The ground color of 
the entire body is black. A complete gold, yellow, 
yellow-orange, or orange dorsolateral stripe extends 
from the dorsal base of the thigh along the back, along 
the outer border of the upper eyelid, and along the 
canthus rostralis to the tip of the snout, where it meets 
its fellow. A gold, cream, whitish, or bluish stripe 
extends from the arm insertion along the upper lip, 
ending ventral to the eye. The dorsal surface of the 
limbs bears extensive gold, yellow, or yellow-green 
marbling. The ventral surface of the limbs, the belly, 
and sometimes the throat bear blue, greenish, white, 
or silver marbling, extending onto the side of the body 
as a ventrolateral stripe. 

An aberrant specimen from Turrialba, Costa Rica 
(Taylor 1952:641, 643), had the black ground color 
covered by a wash of pinkish on the dorsal surface of 
the thigh, of yellowish on the throat, and of yellow­
green on the belly. 

In preservative, the ground color is black; the stripes 
and marbling are white or gray. 

Breeding call. -The call is a "rasping trill, lasting 
four to six seconds, pause, repeat" (Savage 1968). 

Relationships. -Savage ( 1968) considered P. vit­
tatus, of the Pacific coast of Costa Rica, conspecific 
with P. lugubris. The central mountains of Costa Rica 
and western Panama separate the two forms. P. lugubris 
is smaller (Table I), usually has narrower stripes than 
P. vittatus, and has gold, yellow, or yellow-green 
mottling on the limbs, instead of blue-green mottling 
as in P. vittatus (Savage 1968). P. lugubris and P. 
vittatus resemble P. aurotaenia of the Chaco, but 
are separated from it by a distributional gap in eastern 
Panama. P. aurotaenia, P. lugubris, and P. vittatus 
may be conspecific, but it is best to recognize the 
three as distinct species until more data are gathered. 

Nomenclature. -P. lugubris is not the Dendrobates 
lugubris of Cochran and Goin (1970); that species is 
Dendrobates truncatus (Cope 1861); see Savage (1968: 
765). 

Distribution and habitat (Fig. 13).-Elevation rec­
ords are from sea level to 650 m (the type locality is 
higher, but see Savage 1968). P. lugubris inhabits the 
forests of the Caribbean drainage of Costa Rica and 
western Panama. 

Localities. -COSTA RICA. Heredia: junction Rios Sa­
rapiquf and Puerto Viejo (CRE 65, 68-69); Finca La Selva 
near Puerto Viejo (CRE 512); 16 km N Puerto Viejo (MCZ 
75323). Cartago: Turrialba (FMNH 174520; KU 24907, 
30414, 35488-89, 37017; CRE 32); Hacienda La Florencia 
near Turrialba (CRE 7195); Morehouse Finca, 6.4 km S 

Turrialba (KU 24908). Lim6n: Los Diamantes (FMNH 
JOIO'J7-99; KU 2490'J, 37018); Zent (MCZ 8022); Suretka 
(KU 36794-801); La Castilla, Rio Reventaz6n (ANSP 23588, 
23964); Talamanca (MCZ 9902-03); Baja Talamanca, Bambu 
(CRE 7182-83); Pandora (CRE 7188-89); 4 km W Guapiles 
(CRE 850). 

PANAMA.-Bocas del Toro: Almirante (MCZ 9873-75; 
FMNH 16102, 83468-70, 152016; USNM 118231; KU 
80054-70); 4.8-5 km W Almirante (KU 94813-21, 
115632-33, 116748-50; AMNH 81450-51); 10-12.8 km 
NW Almirante (FMNH 67971, 153659, 153756-57, 153762; 
KU 94822-26); Isla Escudo de Veraguas (KU 115634-38); 
Isla de Colon (KU 94827-30, 116753); Isla Bastimentos 
(KU 94831-34); Cayo Nancy (KU 94835); Cayo de Agua 
(KU 94836-38, 116751); Isla Pope (KU 94852, 116752); 
Isla San Cristobal (KU 94853-54); Peninsula Valiente, 
Bluefields (KU 94839-50); mainland NW Isla Split Hill 
(KU 94851). Col6n: Cerro Santa Rosa (FMNH 67970). 

Cleared and stained material. -JMS 1683. 

Phyllobates vittatus (Cope 1893) 
Golfodulcean Poison-arrow Frog 

Frontispiece I and Figure 4B 

1893. Dendrobates tinctorius vinatus Cope: 340, type 
locality: Buenos Aires, [Puntarenas,] Costa 
Rica. 

1900-1902. Hylaplesia tinctoria (part). Gunther: 207. 
1931. Phyllobates lugubris (part). Dunn: 392. 
1942. Dendrobates tinctorius auratus (part). Laurent: 

12. 
1952. Dendrobates tinctorius vittatus. Taylor: 582. 

Taylor said Cope's type could not be found at 
the USNM. 

1968. Phyllobates lugubris (part). Savage: 763-766 
(not the figure). 

Definition. -Teeth present; toes webless; dorsum 
black, sometimes with broken yellow median dorsal 
stripe; complete gold, orange, or red-orange dorso­
lateral stripe; white or pale blue-green ventrolateral 
stripe; light proximoventral calf-spot absent; venter 
black with white or pale blue-green marbling. 

Diagnosis. -Phyllobates vittatus is a member of 
the bicolor group, differing from P. lugubris in larger 
size (Table I) and in having broader stripes, from P. 
aurotaenia in having ventral marbling; and from 
Phyllobates species and P. bicolor in smaller size 
and in having stripes. 

Description. -Measurements are in Table I. The 
skin is slightly granular on the dorsum, the dorsal sur­
face of the limbs, the belly, and the ventral surface of 
the thighs, and smooth on the rest of the venter and 
ventral surface of the limbs. Maxillary and premaxillary 
teeth are present. The first finger is longer than the 
second. The toes are webless. 

In life, the dorsum is black, and sometimes bears a 
broken yellow median dorsal stripe (Frontispiece I). 
A complete gold, orange, or red-orange dorsolateral 
stripe extends from the dorsal base of the thigh along 
the back, along the outer border of the upper eyelid, 
and along the canthus rostralis to the tip of the snout, 
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where it meets its fellow. The side of the body is black. 
A white stripe extends from the arm insertion along 
the upper lip, ending ventral to the eye. The dorsal 
surface of the limbs bears numerous blue-green dots, 
almost obscuring the black ground color. The venter 
and the ventral surface of the limbs are black with 
white or pale blue-green marbling, extending onto 
the side of the body as a ventrolateral stripe from the 
groin to the arm insertion. 

In preservative, the color is entirely black, except 
for the dorsolateral and upper lip stripes, which are 
white, and the ventral marbling and the dorsal surface 
of the limbs, which are purplish gray. 

Breeding call. -P. vittatus has two kinds of breeding 
calls (D. Travis, personal communication). One call is 
a short, high-pitched chirping, consisting of two to 
five notes, successively dropping in pitch; it is emitted 
by the male when sitting next to the female or when 
the female is pursuing him. The other call is longer, 
a high-pitched trill lasting two to three seconds; it is 
emitted by the male when he is trying to attract the 
female to the site of oviposition. 

Tadpoles (Figs. 10, l2B).-Three lots have been 
taken from the backs of adult males in Costa Rica in 
July and August (Table 4). According to the CRE 
catalogue, one of these lots (CRE 903) came from 
small side pools, but A. Starrett, the collector, told 
me the tadpoles came from an adult's back, and were 
allowed to grow before preservation. Two other lots 
(CRE 7234 and 3152, in Stages 25, 28, and 37, taken 
in Costa Rica in June) are not from the backs of adults. 
A. Starrett told me he found tadpoles of this species 
in water in tree holes and fallen palm petioles, but 
not in streams or side pools. 

Unlike tadpoles of Dendrobates, tadpoles of P. 
vittatus are not aggressive toward each other (Polder 
1976). 

Measurements are in Table 3. 
Relationships. -Savage (1968) considered P. vit­

tatus conspecific with P . lugubris (see the relationships 
section in the P . lugubris account, above). 

Life history. -Polder (1976) witnessed intraspecific 
aggressive behavior (jumping on the back and pressing 
down) in P. vittatus. 

In captive animals (Polder 1976; D. Travis, personal 
communication), courtship lasts from one to seven 
days before oviposition. Courtship includes calling 
by the male, circling, shaking of the limbs, jumping 
on and sitting on the courting partner (done by either 
sex), and pursuing (the female follows the male). The 
male chooses the site of oviposition (usually on a bro­
meliad leaf, sometimes on a fem leaf, rarely on the floor 
of the terrarium) and attracts the female to the site by 
calling. 

There is no amplexus. The ovipositing posture is 
Type 2 (resembling that of the D. tinctorius group); 
while the female lays the eggs, the male usually re-

mains separated from her, facing her. D. Travis wit­
nessed six ovipositions: in two of these ovipositions, 
the male left and did not watch the female; in one, 
the male and female remained 3 to 6 mm apart; in 
one, their noses touched; and in two, they remained 
apart, except that, commencing 5 min after the start 
of oviposition and lasting I min, the male assumed 
the Type 3 posture; he lay on top of the female, almost 
at a 90° angle to her body with his hind limbs projecting 
off to one side, and rubbed his belly against her back. 
The female continued to lay eggs while the male lay on 
her. The male's cloaca did not approach e.ither the eggs 
or the female's cloaca. This behavior, which resembles 
that of Colostethus palmatus (Liiddecke 1974), may 
have a stimulating function, aiding the maintenance 
of a proper behavioral sequence; fertilization does not 
occur at this time. During oviposition, which lasts 
15 to 30 min, the female either turns from side to 
side (remaining l min in each position) or circles, 
apparently to distribute the eggs. After oviposition, 
the female deserts the eggs and never visits them again. 

Usually, as soon as the female leaves the eggs, the 
male sits on the eggs; fertilization probably occurs 
during this first visit. In four breeding cycles that 
Travis witnessed, the male always visited the eggs 
twice on the day of oviposition. His first visit began 
immediately after oviposition, and lasted 5 to 65 min. 
After an interval of about 30 min, he again sat on the 
eggs for 60 to 90 min. The male then deserted the 
eggs for one week. During the second week after 
oviposition, the male visited the eggs once a day and 
sat on them (perhaps to moisten them) for 5 min; the 
third week, he visited the eggs one to three times a day. 

Polder witnessed tadpole-carrying once. Polder's 
male sat on the jelly-mass and made stamping move­
ments; all 13 larvae wriggled onto the male's back. 
The male carried the larvae three days and then re­
leased them in stages (i.e., not simultaneously) into 
water in a plastic dish. Jerking movements by the male 
may have stimulated the larvae to leave his back. 

Travis witnessed tadpole-carrying twice. On the first 
occasion, Travis's male took up his tadpoles on the 
twenty-third day after oviposition (one week after hatch­
ing). The male apparently stimulated the tadpoles to 
wriggle onto his back by shaking his posterior end in 
three or four short bursts (four or five shakes per burst). 
Tadpole uptake lasted 10 min. He carried the six tad­
poles in two stages; in the first stage, he carried four 
tadpoles and retained them two days. After releasing 
them into a small pond in the terrarium, he returned the 
same day to the leaf axil, picked up the remaining two 
tadpoles, and released them the next day. On the second 
occasion, the male took up his tadpoles on the seven­
teenth day after oviposition (day of hatching unknown). 
He again carried the tadpoles to the pond in two stages 
(four tadpoles carried two days, the remaining four tad­
poles carried one day). 
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One of Polder's females laid eggs every one to two 
weeks over a three-month period (each of Travis's two 
females laid eggs every two weeks over a two-month 
period). Known clutch size is seven to 21. In captivity, 
the period from fertilization to hatching is 13 to 17 
days; the period from deposition to metamorphosis is 
40 days at 22 to 25°C. 

Stomach contents (one specimen).-From CRE 
7235 : HYMENOPTERA: Formicidae: Wasmannia 
auropunctata (Roger) (I), Smithistruma sp. (4), 
Dolichoderus sp. (I), Paratrechina sp. (2), Rogeria 
sp. (2), Pheidole sp. (l); COLEOPTERA: fragments; 
DIPTERA: Mycetophilidae?: fragments; COLLEM­
BOLA: Poduridae? (1). 

Diseases. -Polder (1976) has discussed diseases 
of captive P . vittatus. 

Distribution and habitat (Fig. 13).-Elevation rec­
ords are from 30 to 70 m. P. vittatus inhabits the wet 
forests of the Golfo Dulce region on the Pacific coast 
of Costa Rica. 

Localities. -COST A RICA. Puntannos: Rincon de Osa 
(MCZ 75322; CRE 705, 899, 3076, 3114, 6391, 7234); 
Rio Ferruviosa, 7.2 km S Rincon de Osa (CRE 7235); 4.5 
km W Rincon de Osa (KU 102161-63); Camp Seattle, 6.4 
km up Rio Rincon (CRE 757); Quebrada Boruca, Palmar 
Norte (KU 93924); 22 km E Palmar Norte (KU 65296-308); 
Rio Zapote, 8 km· E Palmar Norte (KU 93925-30, 93934-35); 
Buenos Aires (Cope 1893). 

Cleared and stained material.-JMS 1681-82. 

f emoralis group 

This group includes six species (Phyllobates anthonyi, 
P. boulengeri, P . espinosai, P. femoralis, P. tricolor , 
P. z.aparo) . 

Definition: snout-vent length of adults small to 
moderate (15.0-33.5 mm); basal webbing between 
toes II-III-IV; paired stripes lateral (Figs. 3F, 5A, 
D-F); light proximoventral calf-spot absent. 

Phyllobates anthonyi Noble 1921 
Anthony's Poison-arrow Frog 

Figures 5D, 7 A-B 

1921. Phyllobates anthonyi Noble: 5-6, fig. 5, holotype: 
AMNH 13739, Salvias, El Oro, Ecuador. 

Definition. -Teeth present; toes basally webbed; 
dorsum (in preservative) dark with light median dorsal 
stripe; complete light lateral stripe; light ventrolateral 
stripe; light proximoventral calf-spot absent; venter dark 
with light marbling or light with dark marbling. 

Diagnosis . -Phyllobates anthonyi is a member of 
the Jemoralis group, differing from P. boulengeri in 
having a light median dorsal stripe, fromP. espinosai in 
having a light median dorsal stripe and in having a com-

plete light lateral stripe (Fig. IB; incomplete in P. 
espinosai, Fig. I A), from P. femoralis and P. zaparo in 
having a light median dorsal stripe and in smaller size, 
and from P. tricolor in having white bones (green in P. 
tricolor) and in smaller size (Table I). 

Description. -Measurements are in Table I (the 
holotype is a 21.0 mm female). The skin is smooth or 
slightly granular on the dorsum (except on the posterior 
back, where it is tubercular) and smooth on the limbs 
and the venter. Maxillary and premaxillary teeth are 
present. The first finger is longer than the second. 
Basal webbing occurs between toes II-III-IV. 

The color in life is unknown. In preservative, the dor­
sum is dark brown with a complete gray or white me­
dian dorsal stripe, expanding anteriorly to cover the 
entire dorsal surface of the snout; the snout sometimes 
bears dark brown spots. The side of the body is dark 
brown. A complete gray or white lateral stripe extends 
from the groin to the upper eyelid, along the outer 
border of the upper eyelid, and along the canthus ro­
stralis to the tip of the snout, where it meets its fellow. 
A gray or white ventrolateral stripe extends from the 
groin to the forelimb insertion, above which it unites 
with the upper lip stripe; the latter joins the canthal 
stripe at the tip of the snout. The dorsal surface of the 
forelimb usually is gray or white; the anterior and pos­
terior surfaces of the forelimb bear dark brown longi­
tudinal stripes. The dorsal surface of the hind limb bears 
alternating gray and brown bands; the thigh bears a 
white oblong proximodorsal spot and sometimes (as in 
the holotype) a white longitudinal posterodorsal stripe. 
The venter sometimes is predominantly brown, and 
sometimes is predominantly gray or white; these varia­
tions occur in the same population. For example, in a 
series from Huasimal, Peru, the venter and the ventral 
surface of the limbs are dark brown with gray or white 
marbling in some specimens, and white with brown 
marbling in others. 

In a series from Alamor, Ecuador, the venter is dark 
brown with extensive white marbling in some speci­
mens; in other specimens, the marbling is reduced to 
small white spots. 

In a paratype (Fig. 7B) from Salvias, Ecuador, the 
venter and the ventral surface of the limbs are white, 
except for a few brown spots on the throat, on the sides 
of the belly, and on the distal portion of the thighs. 
In the holotype (Fig. 7 A), also from Salvias, the ventral 
marbling is about evenly divided between brown and 
white. 

Tadpoles. -One lot has been taken from the back of 
an adult male in Peru in April (Table 4). The head-body 
of each tadpole is 2.5 mm long; the tail is damaged. 
When captured among maidenhair ferns on the bank of 
the Quebrada Angostura, Pozo Azul, Peru, the male 
carried eight to 12 tadpoles in a dark, fluid-filled "blis­
ter" on his posterior dorsum (B. Barnett, letter of 25 
September 1931 to H.W . Parker at BM); since the tad-
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poles "were free in it, not in separate pits," the "blis­
ter" was not an unhatched egg mass. This "blister" is 
unknown in other dendrobatids, which carry their tad­
poles without a protective structure. 

Stomach contents (two specimens). -From AMNH 
16416: HYMENOPTERA: Chalcidoidea (I); ARACH­
NIDA: Pseudoscorpionida (I). 

From AMNH 16478: COLEOPTERA (2). 
Distribution and habitat (Fig. 14).-Elevation rec­

ords are from 153 to 1387 m. P. anthonyi inhabits 
southwestern Ecuador and northwestern Peru, west of 
the Andes. Salvias (1068 m) and Portovelo (6l0 m) are 
in the humid tropical zone, although most of the terrain 
near Portovelo is treeless and arid-appearing; Alamor 
( 1387 m) is on a ridge between heavy subtropical forest 
to the west and north and the humid tropical zone in the 
valleys below (Chapman 1926). P. anthonyi inhabits 
"fairly dense, very well-watered forest" at Pozo Azul, 
and "open country surrounded by much lighter forest 
country, subject to annual droughts" at Gramadal; both 
localities are between 153 and 305 m (B. Barnett, letters 
of 25-26 September 1931 to H.W. Parker at BM). 
Apparently, P. anthonyi is not found in arid habitats, 
but in a narrow tongue of humid tropical zone forests 
along the western slope of the Andes (Chapman 1926: 
plate I). 

Localities. -ECUADOR. El Oro: Salvias (AMNH 
13739-40); Portovelo (AMNH 13741-50, 13951-59). Loja: 
Alarnor (AMNH 16210, 16348, 16411-91, 16493-96, 16498-
518; UMMZ 89982); Catarnayo (GOV 9315, 9318-19). 

PERU.-Piura: near Huasirnal, Amotape mountains, on 
Cascadero trail (FMNH 9840-42, 9844-46, 9848-49, 
9853-56, 9859-60). Tlimbe1.: Pozo Azul, Quebrada Angos­
tura, north of Rio Twnbez, one hour ride [by horse] from 
Ecuadorian border (BM 1931.10.7.1); Grarnadal, Hacienda 
Casitas (sight record by B. Barnett, letter to H.W. Parker 
at BM). 

Cleared and stained material. -AMNH 16416, 16478. 

Phyllobates boulengeri (Barbour 1909) 
Marbled Poison-arrow Frog 

Figures 18, 5E, 7E 

1905. Prostherapis femoralis Barbour: IOI, 22 syntypes: 
MCZ 2422; USNM 52406, 118232-33; BM 
1947.2.13.92-93; UMMZ 48070, Isla Gorgona, 
[Nariiio,] Colombia. 

1909. Prostherapis boulengeri Barbour: 89. Replacement 
name for Prostherapis femoralis Barbour 1905, pre­
occupied by Prostherapis femoralis Boulenger 1883. 

1920. Phyllobates boulengeri. Barbour and Noble: 402. 
1957. Phyllobates boulengeri. Dunn: 78. 
1968. Colostethus boulengeri. Savage: 757. 
1970. Phyllobates boulengeri. Cochran and Goin: 38-40, 

plate 7A-F. 

Definition. -Teeth present; toes basally webbed; 
dorsum brown, often with darker or lighter spots or 

marbling; complete yellow or red lateral stripe; light 
proximoventral calf-spot absent; venter white with 
black marbling or black with white marbling. 

Diagnosis. -Phyllobates boulengeri is a member of 
thefemoralis group, differing fromP. anthonyi in lack­
ing a light median dorsal stripe, from P. espinosai in 
having a brown dorsum in life (red in P. espinosai) and 
in having a complete light lateral stripe (Fig. IB; incom­
plete in P. espinosai, Fig. lA), from P. femoralis in 
having light markings on the throat (usually entirely 
black in P. femoralis) and in smaller size, from P. tri­
color in lacking a light median dorsal stripe and in hav­
ing white bones (green in P. tricolor), and from P. 
zaparo in having a brown dorsum in life (red in P. 
zaparo) and in smaller size. 

Description. -Measurements are in Table I. The 
skin usually is entirely smooth (except the posterior 
back, which is tubercular in some specimens). In a few 
specimens, the dorsum is slightly granular. In one spec­
imen (GOV 9231), the entire dorsum bears scattered 
dark brown tubercles. Maxillary and premaxillary teeth 
are present. The first finger is longer than the second. 
The third finger is swollen in males and not swollen in 
females. Basal webbing occurs between toes II-III-IV. 

In life, in specimens from La Guayacana, Colombia 
(my notes), the iris was black. The dorsum was brown. 
The side of the body was black with a complete yellow 
lateral stripe. The upper lip and the proximodorsal 
surface of the upper arm were white. The dorsal sur­
face of the thigh was black with yellow spots or two 
yellow stripes. The digits were banded brown and 
white. The venter and the ventral surface of the limbs 
were black with white marbling. 

In specimens from the lower Rio Calima, Colombia 
(I. Cabrera, notes at USNM), the lateral stripe and 
the dorsal thigh markings were red. The venter was 
greenish or white with black markings. 

In preservative, the dorsum is light brown with dark 
brown spots and marbling. The side of the body is dark 
brown. A complete white lateral stripe extends from 
the groin to the upper eyelid. A white stripe extends 
from the forelimb insertion along the upper lip to the 
tip of the snout, where it meets its fellow. In most 
specimens, the dorsal surface of the limbs is orangish 
brown with broken dark brown transverse bands. In 
some specimens, the dorsal surface of the limbs is 
dark brown with narrow white transverse bands or an 
undulating white longitudinal stripe on the thigh. The 
proximodorsal surface of the upper arm is white. The 
proximal portion of the posterodorsal surface of the 
thigh is dark brown with a white hook mark. Dark 
brown longitudinal stripes adorn the anterior surface 
of the upper arm, the posterior surface of the upper arm 
and forearm, and the anterior surface of the thigh. The 
venter and the ventral surface of the limbs are white 
with dark brown marbling (Fig. 7E) or dark brown 
with white marbling. In a series from Imbili, Colombia, 
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both color patterns occur; in some of these specimens, 
the venter is white with small closely set dark brown 
spots. The throat may be predominantly white (Fig. 
7E) or predominantly dark brown; it usually has a 
white median longitudinal stripe. In the lmbili series, 
the posteroventral surface of the thigh is dark brown 
with white dots; in most specimens of this series, the 
rest of the ventral surface of the thigh is white with 
dark brown spots (sometimes reduced in number, e.g., 
Fig. 7E) or marbling. In one specimen from Imbili and 
another from La Guayacana, the ventral surface of the 
thigh is dark brown with two undulating white longitu­
dinal stripes. 

Tadpoles (Figs. I IA, 12A).-Two lots have been 
taken from the backs of adult males in Colombia in 
February (Table 4). Measurements are in Table 3. 

Savage ( 1968:757) placed P. boulengeri in the genus 
Colostethus. He considered it closely related to C. 
nubicola (Dunn 1924), and said (based on unpublished 
notes by E. R. Dunn) that the mouthparts of the tad­
poles of P. boulengeri are umbelliform, resembling 
those of the tadpoles ofC. nubicola. Tadpoles (USNM 
145248) from the back of an adult topotype of P. 
boulengeri, however, have mouthparts similar to 
those of other species of Phyllobates; the mouthparts 
are not umbelliform (Fig. 12A). 

Material of uncertain status. -Specimens from 
Tandapi, Ecuador, 1460 m, on the western slope of 
the Andes eastsoutheast of Santo Domingo de Ios Colo­
rados (KU 111529-61, 120665-68), belong to the 
femoralis group; they resemble Colombian specimens 
of P. boulengeri, except that the lateral stripe is not 
quite complete, the ventral marbling is yellow in life 
(notes by J. D. Lynch at KU), and the dorsum has light 
spots. Some specimens (GOV 9148-50, 9229-30) 
from the Chocoan lowlands of Ecuador (Rio Blanco and 
San Miguel de los Colorados) resemble the specimens 
from Tandapi. Provisionally, I have referred all these 
specimens to P. boulengeri, but I have excluded them 
from the map and locality list. 

Stomach contents (two specimens).-From USNM 
145253: HYMENOPTERA: Formicidae: Solenopsis 
sp. (5), Pheidole sp. (1), lridomyrmex sp. (1), 
Mycocepurus smithi (Fore!) (1), Mymaridae (1); 
COLEOPTERA (1). 

From KU 111529: HEMIPTERA: Aphididae (3). 
Nomenclature. -I designate BM 194 7. 2. 13. 93, a 

20.0 mm female from Gorgona Island, Colombia, 
collected between 19 June and 2 July 1904 by W.W. 
Brown, Jr., as the lectotype of Prostherapis boulengeri 
Barbour 1909. 

Distribution and habitat (Fig. 15).-Elevation rec­
ords (not including Tandapi) are from 10 to 1145 m. P. 
boulengeri inhabits the dense, wet forests of Isla Gor­
gona (about 32 km off the Pacific coast of Colombia) 
and the wet southern Chocoan region from the lower 
San Juan drainage of Colombia south to northwestern 

Ecuador. I. Cabrera found specimens in wet rain forest 
on the lower Rio Calima, Colombia; they jumped 
rapidly and were difficult to seize. 

Localities. -COLOMBIA. Nariiio: Isla Gorgona (MCZ 
2422; UMMZ 48070; BM 1947.2.13.92-93, 1926.1.20.123-
125; USNM 52406, 118232-33, 145248-300; AMNH 7494, 
50970-72); South Gorgona (AMNH 62894-98); Gorgonilla, 
a peninsula of Isla Gorgona, isolated at high tide (AMNH 
62892-93); ImbiH, Rio Mira (USNM 147431-50); La 
Guayacana (LACM 61034-35, 61065); Junin (LACM 60973, 
61036-42). Valle: Camp Carton de Colombia, lower Rio 
Calima (USNM 149723-24); Rockefeller Foundation Virology 
Field Station, Rio Raposo (USNM 151379; LACM 61043); 
Cisneros (FMNH 44000). 

ECVADOR.-Esmeraldas: Cachabi (BM 98.3.1.3); San 
Javier (BM 1901.3.29.44); Pambelar (BM 1901.6.27.11); 
Tambo Alto, 10 km NW Lita (GOV 8476, 8478); Quininde 
(GOV 9231, 9391-92). Pichincha: Rio Blanco near mouth 
of Rio Yambi (GOV 9235-36); Nanegalito (GOV 9227); 
Rio Silanchi (GOV 9599-9600); 18 km W Santo Domingo de 
los Colorados, on road to Chone (GOV 9232). Carchi: 
Paramba (BM 98.3.1.1-2). 

Cleared and stained material. -AMNH 7494; USNM 
145253; LACM 60973; from Tandapi: KU 111529. 

Phyllobates espinosai Funkhouser 1956 
Turquoise-bellied Poison-arrow Frog 

Figures IA, 5F, 7F 

1956. Phyllobates espinosai Funkhouser: 76-78, plate 1, 
figs. 2-3, holotype: CAS-SU 10577, Hacienda Es­
pinosa, 9 km W Santo Domingo de los Colorados, 
Pichincha, Ecuador, 305 m. 

Definition. -Teeth present; toes basally webbed; 
dorsum red; incomplete turquoise lateral stripe; light 
proximoventral calf-spot absent; venter dark brown 
with turquoise marbling or spots. 

Diagnosis. -Phyllobates espinosai is a member of 
thefemoralis group, differing from P. anthanyi in lack­
ing a light median dorsal stripe and in having an incom­
plete light lateral stripe, from P. boulengeri in having a 
red dorsum in life (brown in P. boulengeri) and in hav­
ing an incomplete light lateral stripe (Fig. IA; the later­
al stripe is complete in P. anthonyi and P. boulengeri, 
Fig. IB), from P. femoralis in having a red dorsum in 
life (black or brown in P. femoralis), in having an in­
complete light lateral stripe (complete in P. femoralis), 
and in smaller size (Table 1 ), from P. tricolor in lacking 
a light median dorsal stripe, in having an incomplete 
light lateral stripe (complete in P. tricolor), in having 
white bones (green in P. tricolor), and in smaller size, 
and from P. zaparo in smaller size. P. espinosai resem­
bles P. parvulus in color and pattern, but differs from P. 
parvulus in having basal toe webbing (P. parvulus lacks 
toe webbing). 

Description. -Measurements are in Table 1 (the 
holotype is a 17 .0 mm male). The skin is slightly 



30 BULLETIN OF THE NATURAL HISTORY MUSEUM OF LOS ANGELES COUNTY No. 27 

granular on the dorsum and smooth on the limbs and 
the venter. Maxillary and premaxillary teeth are present. 
The first finger is longer than the second. The third 
finger is swollen in males and not swollen in females. 
Basal webbing occurs between toes 11-111-IV. 

In life, in the type series (Funkhouser 1956), the 
dorsum was dark red. The side of the body was black 
with an incomplete turquoise diagonal lateral stripe. 
The dorsal surface of the thigh was black with turquoise 
markings. The dorsal surface of the calf was dark 
red. The venter and the ventral surface of the limbs 
were dark brown with turquoise marbling or spots. 

In preservative, the dorsum and the side of the body 
are dark brown. An incomplete light lateral stripe 
extends from the groin about one-fourth of the distance 
between the groin and the upper eyelid; in CAS-SU 
10375, this stripe dissolves into spots (Fig. lA). A 
broken light stripe extends along the upper lip. The 
ground color of the dorsal surface of the limbs is 
dark brown. The proximodorsal surface of the upper 
arm and markings on the dorsal surface of the thigh 
(a proximoanterior longitudinal mark, a proximo­
posterior hook-mark, and ill-defined transverse bands) 
are light. The venter and the ventral surface of the 
limbs are dark brown with light marbling (Funkhouser 
1956:plate 1, fig. 2) or spots (Fig. 7F in this paper). 
The throat usually bears a light longitudinal median 
stripe. 

Tadpoles (Figs. llB, 12C).-Two lots have been 
taken from the backs of adult males in Ecuador in 
October (Table 4). Measurements are in Table 3. 

Funkhouser (1956:77-78, plate 1, fig. 3) described 
the tadpoles; he said they have a median anus. This is 
incorrect; the anus is dextral, as in all other known 
tadpoles of Phyllobates. 

Material of uncertain status.-A 19.0 mm male 
(CAS-SU 10340) from the Rio Suno, Napo, Ecuador, 
400 m (east of the Andes), resembles the types of 
P. espinosai (from west of the Andes), except that 
CAS-SU 10340 has a large white spot on the throat. 
This spot looks like an artifact overlying the normal 
white marbling. Funkhouser (1956:77) did not desig­
nate CAS-SU 10340 as a type because of its locality. 
I am not certain that CAS-SU 10340 belongs to the 
same species as the types of P. espinosai; I have 
excluded CAS-SU I 0340 from the map and locality 
list. 

Distribution and habitat (Fig. 17). -Elevation rec­
ords are from 305 to 500 m. P. espinosai inhabits the 
wet Chocoan region west of the Andes in northwestern 
Ecuador. It is diurnal and lives in damp shaded areas of 
the jungle floor. The juvenile paratypes were taken on 
the bank of a small river. The movements of specimens 
of P. espinosai are quick and "nervous." The frogs 
seek shelter under terrestrial debris, never in the water 
(Funkhouser 1956). 

Localities. -ECUADOR. Pichincha: Hacienda Espinosa, 
9 km W Santo Domingo de los Colorados on road to Chone 
(CAS-SU 10577-83, 10585-86; USNM 145804); Santo 
Domingo de los Colorados (CAS-SU 10375; CFW 4399 at 
UMMZ). 

Phyllobates femoralis (Boulenger 1883) 
Brilliant-thighed Poison-arrow Frog 
Frontispiece II and Figures 3F, 8E 

1883. Prostherapis femoralis Boulenger: 635, plate 57, 
fig. I, two syntypes: BM 1947.2.14.21-22, Yuri­
maguas, Huallaga River, [Loreto,] Peru. 

1920. Phyllobates inguinalis. Barbour and Noble: 401. 
1920. Phyllobatesfemoralis. Barbour and Noble: 401. 
1935. Phyllobates femoralis. Parker: 506. 
1952. Phyllobatesfemoralis. B. Lutz: plate 2, figs. 7, 9. 
1952. Phyllobates femoralis. B. Lutz and Kloss: 671-673. 
1957. Phyllobates femoralis. Dunn: 78. 
1970. Phyllobates femoralis (part). Cochran and Goin: 

40-42, plate 8A-C (only the following are not P. 
femoralis: in the synonymy: Dendrobates aurotaenia 
Boulenger, Phyllobates aurotaenia as used by Dunn; 
in the specimens examined: USNM 127202, 127210-
13, 146863-66, 147268, 151382). 

1970. Dendrobates hahneli (part). Cochran and Goin: 19 
(only FMNH 61789 is P. femoralis). 

Definition. -Teeth present; toes basally webbed; dor­
sum black or brown; complete yellow or gold lateral 
stripe; white, bluish white, or silver ventrolateral stripe; 
light proximoventral calf-spot absent; venter black, 
brown, or dark gray with white or bluish white marbling 
(usually not extending onto throat). 

Diagnosis . -Phyllobates femoralis is a member of 
thefemoralis group, differing from P. anthonyi in lack­
ing a light median dorsal stripe and in larger size, from 
P. boulengeri in usually having an entirely black throat 
(the throat has light markings in P. boulengeri) and 
in larger size, from P. espinosai in having a black or 
brown dorsum in life (red in P. espinosai), in having 
a complete light lateral stripe (Fig. lB; incomplete in 
P. espinosai, Fig. IA), and in larger size, and from P. 
tricolor in lacking a light median dorsal stripe and in hav­
ing white bones (green in P. tricolor). P. femoralis 
closely resembles P. zaparo in size and in having a short 
tarsal fold (extending along the distal one-third of the dis­
tance between the inner metatarsal tubercle and the heel 
fold). P. femoralis differs from P. zaparo in having a 
black or brown dorsum in life (red in P. zaparo), in 
having a complete light lateral stripe (usually vestigial or 
absent in P. zaparo), and in having a large prominent 
light proximodorsal thigh-spot (small or absent in P. 
zaparo). P. femoralis resembles and is sympatric with 
P. pictus, but differs in larger size (Table 1), in usually 
having the upper lip stripe meeting the canthal stripe on 
the tip of the snout, in lacking a light proximoventral 
calf-spot, in having the first finger longer than the second 
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(about equal to the second inP. pictus), in having basal 
toe webbing (webbing is absent inP. pictus), and in hav­
ing teeth (P. pictus usually lacks teeth). 

Description. -Measurements are in Table I. The 
skin is granular on the dorsum and the dorsal surface 
of the limbs, and smooth on the venter and the ventral 
surface of the limbs. Maxillary and premaxillary teeth 
are present. The first finger is longer than the second. 
Basal webbing occurs between toes II-III-IV. 

In the following composite description (notes by 
J.D. Lynch at KU, W.R. Heyer and P.A. Silverstone 
at LACM) of specimens from Santa Cecilia and Limon­
cocha, Ecuador, from 5 km north of Puerto Asfs and 
El Pepino, Colombia, from Teresinha and Serra do 
Navio, Brasil, and from Saut Tortue, French Guiana, 
a color noted only in specimens from a certain country 
is followed in parentheses by the abbreviated name 
of that country. In life, the iris was black with a gold 
ring around the pupil, brown with red flecks (some 
Ee.), or bronze (some Ee.). The head and back were 
black or brown (Ee.). The side of the body was black. 
A complete yellow or gold lateral stripe extended 
from the groin to the upper eyelid, along the outer 
border of the upper eyelid, and along the canthus 
rostralis to the tip of the snout, where it met its fel­
low. A white (Co., Br.), silver (F.G.), or greenish 
bronze (Ee.) stripe extended from the forelimb inser­
tion along the upper lip, usually meeting the canthal 
stripe on the tip of the snout. A white, bluish white, 
or silver (F.G.) ventrolateral stripe extended anteriad 
from one-half the groin-axilla distance up to the entire 
distance. Ventral to this stripe ran a second ventro­
lateral stripe ( originating from the ventral marbling). 
The ventrolateral stripes sometimes ruptured into spots. 
Most of the dorsal surface of the limbs was light brown 
or gray with scattered black spots. The proximodorsal 
surface of the upper arm was yellow or orange (F.G.). 
The axilla was yellow or orange (F.G.). The axillary 
color united with three light stripes: (I) the upper 
lip stripe; (2) a stripe on the ventral surface of the 
upper arm (where it was yellow or orange [F.G.]) 
and forearm (where it was white); (3) a white stripe 
on the anterior surface of the upper arm, separated 
from the second stripe by a black area, and usually 
meeting the second stripe on the forearm. The proximal 
half and the posterior portion of the distal half of the 
dorsal surface of the thigh were black; the black color 
surrounded a conspicuous oblique yellow or orange 
(F.G.) spot on the base of the thigh. The spot some­
times extended along the entire length of the thigh. 
Sometimes a small spot of the same color lay distal 
to the thigh-spot (Fig. 3F). The venter and the ventral 
surface of the hind limbs were black, brown (some 
Ee.), or gray, and (except for the throat) bore white 
or bluish white marbling. In some specimens, the 
ventral ground color was white, and the black was 

reduced to small spots. In small juveniles, the ventral 
areas that were marbled in adults were uniform gray. 

In preservative, yellow, orange, and gold become 
white. The ground color is black or dark brown. Rarely 
(e.g., in TNHC 36498 from the Rio Pachitea, Peru), 
the belly is almost immaculate white. The light ventral 
marbling never extends onto the throat, except in one 
specimen (KU 144361 from Nevati, Peru, in the upper 
Pachitea drainage). This specimen resembles most 
specimens of P. femoralis, except that (in preserva­
tive) the throat is marbled with white, the belly is 
white with a dark brown transverse band formed of 
marbling, and the dorsum is light brown with dark 
brown marbling. 

Breeding call. -P. femoralis "calls from the forest 
floor in the daytime, a loud, slow musical trill lasting 
four seconds, repeated at irregular intervals, spaced 
usually at least one minute apart" (D.B. Wake and 
R. Etheridge, field notes at CRE). In Suriname, males 
call from the ground or from twigs and leaves up to 
one meter above the ground; the call is high and pro­
longed, resembling a cricket's chirping (Hoogmoed 
1971). 

Tadpoles (Figs. llC, 12D).-Two lots have been 
taken from the backs of adult females in Ecuador in 
June and in Suriname in July (Table 4). Another lot 
(AMNH 70995, in Stages 29, 30, 34, and transformed) 
is not from the back of an adult. M.S. Hoogmoed found 
tadpoles of this species in a water-filled fallen palm 
petiole in Suriname in February (Polder 1976). Meas­
urements are in Table 3. 

Mimicry. -P. femoralis and P. pictus may be 
Muellerian mimics. They are syntopic, brightly colored, 
probably poisonous, and resemble each other when 
seen from above. 

Diseases.-Polder (1973) has discussed occurrence 
and treatment of cramp of the hind limbs and fungal 
infections of the eyes in captivity. 

Nomenclature.-! designate BM 1947.2.14.21, a 
26.0 mm male from Yurimaguas, Huallaga River, 
[Loreto,] Peru, collected by Dr. Hahne!, as the 
lectotype of Prostherapis femoralis Boulenger 1883. 
This is the specimen illustrated in the original de­
scription. 

Distribution and habitat (Fig. 17).-Elevation rec­
ords are from 14 to 610 m. P. femoralis inhabits the 
lowland forests of Guyana, Suriname, and French 
Guiana and of the Amazon drainage of Colombia, 
Ecuador, Peru, and Brasil. I took a specimen at 1745 h 
in forest at Saut Tortue, French Guiana, after a rain, 
on fallen leaves on the ground. J. Lescure (in litt.) 
found this species in open microhabitats in primary 
or secondary forest in French Guiana. 

localities. -COLOMBIA. Putumayo: Umbria (FMNH 
61789-90); 5 km N Puerto Asfs (LACM 61044-49); El 
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Pepino, junction Pasto-Puerto Asis and Mocoa-Puerto Asis 
roads (LACM 61031-32) . Caqueta: Florencia (USNM 
146872-73); Morelia (ANSP 25370-71). Meta: Buenavista 
(FMNH 81810). Amazonas: 7-7.2 km NW Leticia (LACM 
61019, 61033). 

ECUADOR.-Napo: Santa Cecilia (KU 104762-63, 
106955, 109289-90, 109292, 109295, 109297-98, 111515-
18, 112310, 122270, 122272, 122275-76, 122280-86); 
Puerto Ore, Rio Aguarico (KU 122291); Limoncocha (LACM 
72629-41, 72676-82). 

PER (J. -Pasco: Chontilla, Iscozazin Valley (LACM 
72047-48, 72050-56); Pan de Azucar, Iscozazin Valley (LACM 
72049). Huanuco: Rio Pachitea near Bosque Nacional de 
Iparia (TNHC 36477, 36480, 36483, 36490, 36498); Monte 
Alegre, Rio Pachitea (AMNH 43012). San Martin: Sacanche 
near Juanjui, Rio Huallaga (WCS 2780); upper Biabo Valley 
(AMNH 42658). Loreto: junction Rios Santiago and Maraii6n 
(AMNH 42450); Yarinacocha near Pucallpa, Rio Ucayali 
(FMNH 56236; CAS 85315); Cerro Azul, 24 km E Con­
tamana (FMNH 56239-40); Yurimaguas, Rio Huallaga 
(BM 1947 .2 . 14.21-22); upper Tachsa, Huachiyacu, Rio 
Morona (AMNH 42338); Pampa Hermosa, Rio Cushabatay 
(AMNH 42104, 42354-55): Ollanta near Quebrada Cashiboya 
(AMNH 42981); Lago de Mirano, mouth Rio Napo (AMNH 
43183, 43415); confluence Rios Contaya and Tapiche (AMNH 
42565, 43249, 43251); Iquitos (AMNH 42295, 43614); 
confluence Rios Tamaya and Ucayali (AMNH 43426); 
Peru-Brasil frontier (AMNH 42058, 42694) . Puno: La 
Union, Cambaya, Rio Huacamayo (BM 1907.5.7.8). 

BRASIL.-Para: Santarem, road to Cachoeira de Palhao 
(MPEG 744); Utinga near l3elem (LACM 42321); Jacare­
Acanga, Rio Tapaj6s (B. Lutz and Kloss 1952); Rio Mapuera 
(AMNH 53334). Amapa: Serra do Navio (LACM 42322). 
Amazonas: Estirao do Equador, Rio Javari (MPEG 634-646); 
Rio Tachita near Leticia (LACM 61011); Teresinha near 
Leticia (LACM 60974-75, 61029-30); Eirunepe, Rio Jwua 
(B. Lutz and Kloss 1952); Benjamin Constant (CAS-SU 
11873). 

GUYANA.-Rupununi: N Acarahy Mountains, W New 
River (KU 69692-95); Kuyuwini Landing (AMNH 49292); 
between upper Kuyuwini and Kassikaityu Rivers, upper 
Essequibo drainage (BM 1936.4.2.7-8); Onoro River 
[=Unorowo River] (AMNH 44644, 44647, 53689-91). 
West Demerara: Akyma (AMNH 13505-06); Wismar (AMNH 
45774). M111.11T11ni-Potaro: Kartabo (AMNH 10407, 13500, 
23124, 39679-80, 39687, 39691, 39708, 70991, 70993-96; 
USNM 118075); Oko Mountains (FMNH 26710, 26760); 
Moraballi Creek, Essequibo drainage (BM 1930.10.10.2-9); 
junction Meamu and Mazaruni Rivers (AMNH 18995). 

SURINAME. -Suriname: Paramaribo (RMNH uncat). 
Marowijne: Poeloegoedoe (RMNH uncat); Paloemeu (RMNH 
15041); Nassau Gebergte (RMNH 7030, 7725, 8212, 8356, 
8647, 8929, 9144, 9626). Saramacca: Langa Socia, Cop­
pename Rivier (RMNH uncat). Brokopondo: Brownsberg 
(MSH 749); Ligorio, Gran Rio, S Tapoe Watra-vallen (RMNH 
uncat). Nickerie: Frederik Willem IV-vallen (BM 1936.9.3.5); 
Sipaliwini (MSH 757, 769, 772, 798, 812, 829, 848, 859); 
Kayser Gebergte (MSH 574-75, 598, 614, 629, 643, 656, 
672); Post Tigrie (MSH 367, 389); Post Gonini (MSH 327). 

GUY ANE FRAN(;AISE. -near Maripasoula (MCZ 44552-
54); near La Greve (MCZ 44555); Yanioue, upper Riviere 
Camopi (MHNP 50- 7); Saut Tortue, Fleuve Approuague 
(LACM 42323-24); Mont Atachi-Bacca (LG 637); Eaux 
Clements (LG 1238); Trois Sauts, upper Fleuve Oyapock 
(LG 1393-99); Saiil (LG 1052-57); Riviere Ouaqui (LG 
1446); Mont Galbao (LG 1582); Kaw-Guisanbourg (Musee 
Geneve 1225.2). 

Cleared and stained material.-LACM 60974-75. 

Phyllobates tricolor (Boulenger 1899) 
Phantasmal Poison-arrow Frog 

Frontispiece II and Figures SA, 8F 

1899b. Prostherapis tricolor Boulenger: 455-456, four syn­
types: BM 1947 .2. 14.16-19, Porvenir , Bolivar, 
Ecuador, 1769 m. 

1920. Phyllobates tricolor . Barbour and Noble: 401. 

Definition . -Teeth present; toes basally webbed; 
dorsum black or brown with yellow or white median 
dorsal stripe, sometimes expanded to cover most of 
dorsum; complete yellow or white lateral stripe; light 
proximoventral calf-spot absent; venter yellow or white 
with or without black or brown marbling, or venter 
black or brown with yellow or white spots. 

Diagnosis. -Phyllobates tricolor is a member of 
the femoralis group, differing from all other members 
of the group in having green bones. P. tricolor fur­
ther differs from P. anthonyi in larger sire (Table 1), 
from P. bou/engeri in having a light median dorsal 
stripe, from P. espinosai in having a light median 
dorsal stripe, in having a complete light lateral stripe 
(Fig. IB; incomplete in P. espinosai, Fig. IA), and 
in larger size, and from P. femoralis and P. zaparo 
in having a light median dorsal stripe. 

Description of syntypes. -The snout-vent length in 
millimeters of the four syntypes, which are all adults, 
is (mean in parentheses): two males 20.0-20.5 (20.3); 
two females 22.0-22.5 (22.3); four specimens 20.0-
22.5 (21.3). The skin is entirely smooth. Maxillary 
and premaxillary teeth are present. The first finger is 
longer than the second. All toes are slightly fringed 
and basally webbed; the webbing is best developed 
between toes II-ill-IV. 

When recently preserved, the dorsum and the side 
of the body were black, emblazoned with complete 
lemon yellow lateral and median dorsal stripes. The 
base of the upper arm, the lumbar region, the postero­
dorsal surface of the thigh, and the ventral surface of 
the calf were vermilion red. The venter and the rest 
of the limbs were lemon yellow with black marbling, 
or black with lemon yellow spots (Boulenger 1899b). 

In preservative, the ground color of the dorsum 
and of the side of the body is dark brown. A broad 
light median dorsal stripe extends from the vent to 
the snout, expanding in front of the eyes to cover the 
dorsal surface of the snout. This stripe narrows pos­
teriorly in two specimens, contains a median row of 
small scattered dark spots in one specimen, and bears 
a small posterior break in two specimens. A complete 
light lateral stripe extends from the groin to the upper 
eyelid and along the lateral border of the upper eyelid, 
uniting with the light dorsal snout color in front of the 
eye; the stripe bears a small break on the left upper 
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eyelid of one specimen. The dark brown dorsal ground 
color broadly separates the median stripe from the 
lateral stripe in three specimens; only a narrow sliver 
of ground color separates the stripes in the fourth 
specimen (BM 1947.2.14.19). In this specimen and 
one other specimen, the median and lateral stripes 
fuse for a short distance behind the upper eyelid, 
isolating the ground color of the upper eyelid as a 
dark spot. A light stripe extends from the forelimb 
insertion along the upper lip to the tip of the snout, 
where it meets its fellow in some specimens. The 
dorsal surface of the forelimb is mostly light. The 
dorsal surface of the thigh is dark, with broad, light, 
sometimes broken anterior and posterior borders, meet­
ing each other proximally but not distally. The dorsal 
surface of the calf is dark with light spots. The venter 
and the ventral surface of the limbs are light with 
dark marbling in three specimens, and dark with 
medium-sized light spots in the fourth specimen (BM 
1947.2.14.17). 

Description of USNM material. -Thirty-seven speci­
mens (USNM 166897-901) collected a few years ago 
by J.A. Peters on the Cuenca-Machala road in the 
province of Azuay, Ecuador, on the Pacific slope of 
the Andes (the same slope as the type locality, at an 
elevation 300 to 400 m lower), resemble (after preser­
vation) the type series. The snout-vent length in milli­
meters of 35 adults is: 12 males 19.0-24.5 (22.6); 
23 females 21.5-26.5 (24.6); 35 specimens 19.0-26.5 
(23.9). Some of the USNM males have the third finger 
slightly to strongly swollen. All the USNM specimens 
have basally webbed toes, as in the types. The color of 
the muscles is very light, as in species of the genus 
Colostethus. 

The USNM specimens have light median dorsal and 
complete lateral stripes; in a few specimens, the median 
stripe is expanded, covering the anterior half of the 
dorsum and fusing with the anterior half of the lateral 
stripe. This fusion resembles that of one of the types 
(BM 1947.2.14.19). In most of the USNM specimens, 
the venter is dark brown with light spots or marbling, 
as in one of the types (BM 1947.2.14.17). In some 
specimens, the venter is immaculate light. In one 
specimen, the venter is light with a trace of dark 
marbling, resembling the venter of three of the types. 

Although the USNM specimens resemble the types 
in their color pattern, they differ in their color in life 
(Frontispiece II). The USNM specimens were dark 
brown with white stripes and spots, whereas the types 
were black with yellow stripes and spots and red flash 
marks. The USNM specimens have green bones; the 
type specimens have not, but could have lost the pig­
ment because of their age. It is also possible that the 
green color is an artifact. I allocate the USNM spec­
imens to P. tricolor and include their measurements in 
Table l under that species. 

Stomach contents (one specimen).-From USNM 
166897: HYMENOPTERA: Formicidae: Myrmecinae: 
Solenopsis? (2). 

Nomenclature.-! designate BM 1947.2.14.18, a 
20.5 mm male from Porvenir, Bolivar, Ecuador, 1769 
m, collected by P.O. Simons, as the lectotype of 
Prostherapis tricolor Boulenger 1899. 

Distribution and habitat (Fig. 13). -Elevation rec­
ords are from 1250 to 1769 m. P. tricolor inhabits the 
Pacific slope of the Andes in southwestern Ecuador. 
J.A. Peters collected specimens next to a stream in a 
dry area of high grass and pepper trees [ =Schinus 
or Capsicum?]. 

Localities. -ECUADOR. Bol,Yar: Porvenir (BM 
1947.2.14.16-19). Atuay: Rio Minas, 20 km W Santa Isabel, 
km IOI on Cuenca-Machala road near Abdon Calderon, SW 
Giron (USNM 166897-98, 166900); 2 km W Santa Isabel, 
km 88 on Cuenca-Machala road (USNM 166901); 4 km S 
Catavina, km 71 on Cuenca-Machala road (USNM 166899). 

Cleared and stained material.-VSNM 166897. 

Phyllobates zaparo new species 
Sanguine Poison-arrow Frog 

Frontispiece I and Figures IC, SD 

Holotype.-KU 120669, collected 2 km west of 
Canelos, Provincia de Pastaza, Ecuador, 580 m, on 
9 July 1968, by R.W. Henderson. 

Paratypes (17 adults, all from Ecuador).-KU 
120670, collected at Sarayacu, Pastaza, 400 m, by 
J.D. Lynch; UMMZ 129358, collected at the Alpa­
yacu, a small stream near Mera, Pastaza, elevation 
stated to be 300 m, but note with specimen says ele­
vation questionable [probably about 1000 m], by W. 
Clarke-MacIntyre; GOV 8929-30, collected at Don 
Tomas, 5 km S Montalvo, Pastaza, by G. Herrera and 
R. Olalla; GOV 8932, 8934, collected at Moreta, 
below Montalvo, Rio Bobonaza, Pastaza, by G. He­
rrera and R. Olalla; GOV 8935, collected at the Rio 
Villano, Pastaza, by unknown collector; GOV 9005, 
9007, collected at the confluence of the Rios Shyona 
and Conambo, Pastaza, by R. Olalla; GOV 9190, col­
lected at the Rfo Oglan, Pastaza, by R. Olalla; GOV 
9212, collected at the Rfo Conambo, Pastaza, by R. 
Olalla; GOV 9380, collected at the Rfo Bobonaza E 
Sarayacu, Pastaza, by R. Olalla; GOV 9394-95, col­
lected at Miazal, Morona-Santiago, by M. Olalla; GOV 
9304, collected at Loreto, Napo, by unknown collector; 
GOV 9194, collected at the Rio Suno, Napo, by un­
known collector; UMMZ 90370, collected at the Rio 
Pucuno, Napo, 300 m, by W. Clarke-MacIntyre. 

Definition. -Teeth present; toes basally webbed; 
dorsum red; lateral stripe usually vestigial or absent; 
white or pale blue ventrolateral stripe; light proximo­
ventral calf-spot absent; venter black with blue or 
blue-gray marbling. 
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Diagnosis. -Phyllobates zaparo is a member of 
the femoralis group, differing from P. anthonyi in 
lacking a light median dorsal stripe and in larger size 
(Table l), from P. boulengeri in having a red dorsum 
in life (brown in P. boulengeri) and in larger size, 
from P. espinosai in larger size, and from P. tricolor 
in lacking a light median dorsal stripe and in having 
white bones (green in P. tricolor). P. zaparo closely 
resembles P. femoralis in size and in having a short 
tarsal fold, but differs from P. femoralis in having a 
red dorsum in life (black or brown in P. femoralis), 
in usually having the light lateral stripe (i.e., the stripe 
adjacent to the edge of the back) vestigial or absent 
(complete from groin to upper eyelid and prominent 
in P. femoralis), and in having the light proximodorsal 
thigh-spot small or absent (large and prominent in 
P. femoralis). P. zaparo resembles a sympatric species, 
P. parvulus, in having a red dorsum in life, but differs 
in having basal toe webbing and in larger size. 

Description of holotype. -The holotype is an adult 
male, 27.5 mm snout-vent length. The skin is strongly 
granular on the dorsum and the dorsal surface of the 
limbs, and smooth on the venter and the ventral sur­
face of the limbs. Maxillary and premaxillary teeth 
are present; vomerine teeth are absent. The tip of the 
snout is subtruncate in dorsal aspect and rounded in 
lateral aspect. The canthus rostralis is rounded. The 
loreal region is slightly concave. The width of the 
upper eyelid is slightly less than the interorbital width. 
The diameter of the eye is slightly greater than the 
distance from the eye to the nostril and twice the di­
ameter of the tympanum. The posterodorsal portion 
of the tympanum is concealed. The finger disks are 
small relative to those of Dendrobates. The first finger 
is longer than the second. The fingers are webless. The 
tarsal fold is strongly bent at its proximal end and 
relatively short, extending along the distal 33 percent 
of the distance between the inner metatarsal tubercle 
and the heel fold. The tarsal tubercle is moderately 
developed. Basal webbing occurs between toes II-III-IV. 

In life (notes by J.D. Lynch at KU), the iris was 
black with a bronze ring around the pupil. The dorsum 
was brick red. The side of the head and body was 
black. The upper lip stripe was greenish yellow. The 
ventrolateral stripe was white. The dorsal surface of 
the forelimbs was light brown with a few black spots. 
The axilla was yellow-orange. The dorsal surface of 
the hind limbs was black with blue-gray mottling. 
The throat and chest were black. The belly and the 
ventral surface of the limbs were black, mottled and 
marbled with pale blue-gray. 

In preservative, the granules of the head and back 
are golden-brown, separated by narrow black inter­
spaces. The side of the head and body is black. A 
white ventrolateral stripe extends from the groin to 
the axilla, uniting dorsal to the forelimb insertion with 
the upper lip stripe, which continues to the nostril. 

There is no light lateral stripe. The dorsal surface 
of the limbs is gray, indistinctly banded black. A 
longitudinal white stripe extends along the ventral 
surface of the forelimb from the axilla to the wrist. 
The posteroventral surface of the thigh is gray with 
white dots. The rest of the ventral surface of the limbs 
and the venter are black, except for white marbling 
on the thigh and posterior belly. 

Description of paratypes. -Measurements are in 
Table l. The snout is rounded in dorsal aspect in some 
of the paratypes. 

In life (notes by J.D. Lynch at KU), in KU 120670, 
the iris was black with a copper ring around the pupil. 
The dorsum was red. There was a vestigial copper 
brown lateral stripe. The dorsal surface of the limbs 
was light brown with dark brown or black spots; the 
limbs lacked bright spots. The axilla was orange. The 
posterior surface of the thigh and calf was blue with 
black reticulation. The throat was black, clouded with 
blue. The belly was black with pale blue posterior 
mottling, extending as a stripe along the lateral edge 
of the belly to the axilla. In preservative, the blue of 
KU 120670 has become gray. 

In preservative, the UMMZ paratypes differ from 
the KU specimens in having a white spot on the proxi­
modorsal surface of the thigh and another covering 
the axilla and the proximoposterior and proximodorsal 
surfaces of the upper arm, in having the ventrolateral 
stripe incomplete (ending midway between the groin 
and the axilla) in UMMZ 129358 and not visible in 
UMMZ 90370, and in lacking ventral marbling. 

In preservative, most of the GOV paratypes resemble 
the holotype. Two specimens (GOV 9194 and 9304) 
have a prominent white spot covering the axilla and 
dorsal base of the upper arm. The dorsal surface of the 
thigh is either entirely dark or banded with light and 
dark; there is no light thigh-spot, except in GOV 9007 
(small and vestigial) and 9194 and 9304 (small and 
prominent). The ventrolateral stripe is complete (ex­
tending from the groin to the axilla, where it unites 
with the upper lip stripe) or incomplete. Some speci­
mens have a prominent or vestigial stripe on the canthus 
rostralis and upper eyelid. Five specimens (GOV 8929, 
9005, 9190, 9212, 9380) have a vestigial lateral stripe 
adjacent to the edge of the back. In one specimen (GOV 
9007), the lateral stripe is complete and prominent from 
the groin to the tip of the snout; this condition differs 
from all other paratypes and from the holotype. The 
throat is entirely dark; the belly and the ventral surface 
of the limbs bear light marbling. 

Distribution and habitat (Fig. 15).-Elevation rec­
ords are from about 230 to 1000 m. P. zaparo inhabits 
the dense forests of the Pastaza and Napo drainages of 
Ecuador, east of the Andes; it is terrestrial and diurnal 
(notes by J.D. Lynch at KU). 

Etymology.-This species is named after the Zaparo 
Indians of eastern Ecuador. 



1976 FROGS OF THE GENUS PHYLLOBA TES 35 

pictus group 

This group includes seven species (Phyllobates boliv­
ianus, P.ingeri , P. parvulus, P. petersi, P . pictus, P . 
pulchripectus, P . smaragdinus). 

Definition: snout-vent length of adults small to 
moderate (16 .5-31.5 mm); toes webless ; paired 
stripes (when present) lateral (Figs. 3A-B, D-E, 
5B-C, 6E-F); light proximoventral calf-spot present 
(Figs. 9C-F) or absent. 

Phyllobates bolivianus (Boulenger 1902) 
Bolivian Poison-arrow Frog 

Figures SC, 9A 

1902. Prostherapis bolivianus Boulenger: 397, three syn­
types: BM 1947.2.13.89-90, San Carlos, [La Paz,] 
Bolivia, 1200 m; BM 1947.2.13.91, San Ernesto, 
[La Paz,] Bolivia, 800 m. 

1920. Phyllobates bolivianus . Barbour and Noble: 402. 

Definition . -Teeth absent; toes webless; dorsum 
dark (in preservative); complete light lateral stripe; 
light proximoventral calf-spot absent; venter light 
with dark marbling and spots. 

Diagnosis . -Phyllobates bolivianus is a member of 
the pictus group, differing from P . ingeri in lacking 
teeth, in having a complete light lateral stripe (absent 
in P . ingeri), and in lacking a light proximoventral 
calf-spot, from P . parvulus in lacking teeth and in 
having a complete light lateral stripe (incomplete in 
P. parvulus), from P . petersi in lacking teeth, from 
P. pictus in lacking a light proximoventral calf-spot, 
from P. pulchripectus in lacking a light proximodorsal 
thigh-spot, and from P. smaragdinus in lacking teeth 
and in having ventral marbling. 

Description. -Measurements are in Table I. The 
skin is granular on the dorsum, tubercular on the 
posterior back and the dorsal surface of the hind limbs, 
and smooth on the forelimbs, the venter, and the ventral 
surface of the hind limbs. Teeth are absent. The first 
finger is longer than the second. The toes are webless. 

The color in life is unknown. In preservative, the dor­
sum and the side of the body are brown. A complete 
white lateral stripe extends from the groin to the upper 
eyelid, along the outer border of the upper eyelid, and 
sometimes along the canthus rostralis to the tip of the 
snout, where it meets its fellow. A white stripe extends 
from the forelimb insertion along the upper lip, ending 
ventral to the nostril or continuing around the snout to 
meet its fellow. The axilla and the proximoventral and 
proximoanterior surfaces of the upper arm are white. 
Light marbling covers the anterior, dorsal, and posterior 
surfaces of the thigh. On the posterior surface of the 
thigh, the marbling forms a light longitudinal undulat­
ing stripe in 89-90 . Thigh-spots and calf-spots are ab-

sent. The venter and the ventral surface of the limbs are 
light with brown marbling and spots; the ventral mark­
ings are discrete in 89-90, but continuous and closely 
set in 91. 

Nomenclature . -! designate BM 1947.2.13.89, a 
26.0 mm female from San Carlos, Bolivia, 1200 m 
elevation, collected by P.O. Simons, as the lectotype 
of Prostherapis bolivianus Boulenger 1902. 

Distribution and habitat (Fig. 15).-Elevation rec­
ords are from 800 to 1200 m. P. bolivianus inhabits 
the Amazon drainage of Bolivia. 

Localities. -BOLIVIA . La Pa:.: San Carlos near Mapiri, 
about 15°32'S, 67°58'W (BM 1947.2. 13.89-90); San Ernesto, 
about 15°00'S, 68°00'W (BM 1947.2. 13.91). 

Phyllobates ingeri (Cochran and Goin 1970) 
Brother Niceforo's Poison-arrow Frog 

Figures 3C, 9C 

1970. Dendrobates ingeri Cochran and Goin: 16-17, plate 
2D-F, holotype: USNM 146846, Aserrio near Rio 
Pescado, Caqueta, Colombia. 

Definition. -Teeth present; toes webless; dorsum 
dark (in preservative); stripes absent; light proximoven­
tral calf-spot present; venter dark with light marbling. 

Diagnosis. -Phyllobates ingeri is a member of the 
pictus group, differing from all other species of the 
group in lacking a light lateral stripe, and from all spe­
cies of the group except P. pictus (and rarely, P . par­
vulus) in having a light proximoventral calf-spot. P. 
ingeri further differs from P. bolivianus, P. pulchripec­
tus, and most specimens of P. pictus in having teeth, 
and from P. smaragdinus in having ventral marbling. 

Description. -Measurements are in Table I (the hol­
otype is a 27.0 mm female). The skin is strongly granu­
lar on the dorsum and the dorsal surface of the hind 
limbs, and smooth on the forelimbs, the venter, and the 
ventral surface of the hind limbs. Maxillary and pre­
maxillary teeth are present. The first finger is longer 
than the second. The toes are webless. 

The color in life is unknown (C.J . Goin, in Litt.; 
Rdo. Hno. Niceforo Maria, in Litt.). In preservative, 
stripes are absent. The types are entirely black, except 
for a white spot on the axilla and the proximodorsal 
surface of the upper arm, a small round or rectangular 
white spot on the proximodorsal surface of the thigh, 
a large white spot on the proximoventral surface of 
the calf (sometimes extending half the length of the 
calf), and ill-defined gray marbling on the belly (holo­
type) or on the entire venter and the ventral surface 
of the limbs (paratypes). 

Relationships. -P. ingeri is closely related to P. 
pictus . 
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Distribution and habitat (Fig. 16).-The only ele­
vation record is 400 m. P. ingeri is known only from 
the type locality, in the Amazon drainage of Co­
lombia. 

Localities. -COLOMBIA. CaqlU!t4: Asenio, 20 km from 
junction Rios Pescado and Orteguaza, 5 km from right bank 
Rio Pescado (USNM 146846-49; ILS 43). 

Phyl/obates parvulus (Boulenger 1882) 
Ruby Poison-arrow Frog 

Frontispiece I and Figures 5B, 7D 

1882. Dendrobates parvulus Boulenger: 145-146, plate 
12, fig. 6, three syntypes: BM 1947.2.30.89-90, 
Sarayacu, [Pastaza,] Ecuador; BM 80.12.5.195, 
Canelos, [Pastaza,] Ecuador. 

Definition. -Teeth present; toes webless; dorsum 
red; incomplete blue lateral stripe; light proximoventral 
calf-spot usually absent; venter black with blue mar­
bling or blue with black marbling. 

Diagnosis.-Phyllobates parvulus is a member of 
the pictus group, differing from all other species of 
the group in having an incomplete light lateral stripe 
(often disappearing in preservative; the other species 
have a complete light lateral stripe, except P. ingeri, 
which lacks stripes). P. parvulus further differs from 
P. petersi, P. pictus, P. pulchripectus, and P. smarag­
dinus in having a red dorsum in life, from P. bolivianus, 
P. pulchripectus, and most specimens of P. pictus 
in having teeth, from P. ingeri and P. pictus in usually 
lacking a light proximoventral calf-spot, and from 
P. smaragdinus in having ventral marbling in life. 
Two specimens (LACM 72646 and 72655) of a series 
of 26 P. parvulus from Limoncocha have a light area, 
yellow in life (notes by W.R. Heyer at LACM), on 
the proximoventral surface of the calf. Unlike the 
distinct, white, rectangular or elliptical calf-spot of 
preserved specimens of P. pictus, the calf-spot in these 
two specimens is indistinct, gray, and irregularly 
shaped. Besides usually lacking a calf-spot, specimens 
of P. parvulus from Limoncocha differ from sympatric 
specimens of P. pictus as follows (the condition in 
P. pictus is in parentheses): the lateral stripe is in­
complete, often disappearing in preservative (the 
lateral stripe is complete and distinct in preservative); 
the dorsum is red in life (black or brown); the dorsum 
is strongly granular (slightly granular); the first finger 
is longer than the second (about equal); maxillary and 
premaxillary teeth are present (absent). In life, P. 
parvulus resembles a sympatric species, P. zaparo, 
and an allopatric species, P. espinosai, which also 
are red. P. parvulus differs from P. zaparo in lacking 
toe webbing and in smaller size (Table 1), and from 

P. espinosai in lacking toe webbing (the toes are 
basally webbed in P. zaparo and P. espinosai). 

Description. -Measurements are in Table 1. The 
skin is strongly granular on the dorsum and the dorsal 
surface of the hind limbs, and smooth on the forelimbs, 
the venter, and the ventral surface of the hind limbs. 
Maxillary and premaxillary teeth are present. The first 
finger is longer than the second. The toes are webless. 

In life, in specimens from Santa Cecilia and Limon­
cocha, Ecuador (notes by J.D. Lynch at KU and W.R. 
Heyer at LACM), the dorsum was dark red (only the 
numerous, closely set granules were red; between them 
the skin was black). The ground color of the side of 
the body was black. An incomplete light blue lateral 
stripe extended from the groin one-half to three-fourths 
of the groin-axilla distance. A light blue stripe extended 
from the forelimb insertion along the upper lip, ending 
ventral to the eye or nostril. A yellow axillary spot 
extended onto the proximodorsal surface of the upper 
arm. A small round or oblong yellow spot adorned the 
proximodorsal surface of the thigh. The venter and 
the ventral surface of the limbs were marbled light 
blue and black; the marbling extended onto the side 
of the body. The blue and the black were of equal 
extent in some specimens; in others, the blue formed 
the ground color. Juvenile specimens from Santa Cecilia 
were bluish black on the dorsum, and had less blue on 
the venter than did adults; the smallest juveniles lacked 
yellow axillary and thigh-spots. 

In life, a topotype from Sarayacu, Ecuador (Frontis­
piece I, and notes by J.D. Lynch at KU), resembled 
specimens from Santa Cecilia, except that the proxi­
modorsal surface of the upper arm was light blue in­
stead of yellow, and the proximodorsal thigh-spot 
was absent. The types of P. parvulus from Sarayacu 
and Canelos also lack thigh-spots. 

In preservative, the ground color is black or dark 
brown. The axillary and thigh-spots usually are dis­
tinct and white. The lateral stripe usually disappears 
(e.g., it is visible in only six of 26 preserved LACM 
specimens from Limoncocha, Ecuador). The ventral 
marbling is indistinct and gray, and sometimes dis­
appears (i.e., the venter becomes entirely black or 
dark brown). 

Nomenclature.-1 designate BM 1947.2.30.89, a 
22.5 mm male from Sarayacu, Ecuador, collected by 
Mr. Buckley, as the lectotype of Dendrobates parvulus 
Boulenger 1882. 

Distribution and habitat (Fig. 16).-Elevation rec­
ords are from 330 to 1000 m. P. parvulus inhabits the 
forests of the Amawn drainage of Colombia, Ecuador, 
and Peru, east of the Andes. Specimens from Santa 
Cecilia were taken on the ground in forest (KU 111507-
14) and at night on the ground in a marsh (JDL 1226 at 
KU); one specimen from Sarayacu was taken by day 
next to a small creek in forest (KU 120664; notes by 
J.D. Lynch at KU). 



1976 FROGS OF THE GENUS PHYLLOBATES 37 

Localities. -COLOMBIA. Putumayo: Santa Rosa de los 
Kofanes, Rio Guames (CM 50625-28). 

ECUADOR.-Napo: Mera (UMMZ 90371); Loreto (GOV 
8927); S slope Sumaco (GOV 9382); 2 km W Puerto Napo, 
Rio Napo (JAP 2658); Rio Cotapino, Napo drainage (CAS-SU 
10337); Santa Cecilia (KU 104773, 106953-54, 109257-88, 
111507-14, 111684, 122225-51; LACM 60980, 61012-14); 
Limoncocha (LACM 72646-71; KU 99118); Lago Agrio 
(WED 35728); Puerto Libre, Rio Aguarico (KU 122252-68); 
Puerto Ore, Rio Aguarico (KU 122269). Pastaza: Sarayacu 
(BM 1947.2.30.89-90; KU 120664); Canelos (BM 
80.12.5.195); headwaters Rio Capahuari (GOV 8925); 
headwaters Rio Bobonaza (GOV 8928; JAP 2124, 2158); 
Moreta, below Montalvo, Rio Bobonaza (GOV 8933); con­
fluence Rios Shyona and Conambo (GOV 9006); Rio Co­
narnbo (ZSBS 22/1962; GOV 9211; JAP 3866); Rio Rutuno, 
Bobonaza drainage (GOV 9191-93; JAP 3909); 0.8 km NE 
Puyo (JAP 2064). Morona-Santiago: 3.2 km E Sucua, 
trail from Sucua to Rio Upano (JAP 2208, 2229); Miazal 
(GOV 9387); Rio Llushfn N Arapicos (GOV 8926). 

PER0.-Loreto: Pebas (BM 1915.3.9.12; CAS-SU 6332). 
Cleared and stained material. -LACM 60980; KU 

126309. 

Phyllobates petersi new species 
Peruvian Poison-arrow Frog 

Frontispiece II and Figures 6F, 9B 

1970. Dendrobates trivittatus (part). Cochran and Goin: 
16 (not the plate; only MCZ 24443 isP. petersi). 

Holotype.-USNM 166763, collected at Santa Isabel 
(a village on the Rfo Nevati, a tributary of the Rio Pi­
chis, Pachitea drainage, 35 km SE Puerto Bermudez, 80 
km ENE Oxapampa; the specimen was taken slightly 
upriver from the village, according to A. C. Thoresen, 
in litt.), Departamento de Pasco, Peru, 458 m, on 16 
July 1968, by G. R. Noonan. 

Paratypes ( 41 adults and nine tadpoles, all from 
Peru).-KU 144348-50, topoparatypes, collected by 
D.B. Ekkens; LACM 92414 and KU 144344-46, col­
lected at Nevati, Pasco, by D.B. Ekkens; AMNH 
43008, 43011, 43016, 43026, 43034, collected at 
Monte Alegre, Rio Pachitea, Huanuco, by H. Bassler; 
AMNH 42179, 42505-07, 42546, collected at Achina­
misa, Rio Huallaga, 60 km SE Yurimaguas, San 
Martin, by H. Bassler; AMNH 42790, 42945, col­
lected at Chazuta, Rfo Huallaga, 75 km S Yurimaguas, 
San Martin, 274 m, by H. Bassler; AMNH 43553, 
43564, collected at the Rio Pisqui, Ucayali drainage 
above Contamana, Loreto, by H. Bassler; FMNH 
56248, collected at Cerro Azul, 24 km E Contarnana, 
Loreto, 500 m, by J.M. Schunke; MCZ 24443 (adult 
and one tadpole), collected 90-138 km WSW Pucallpa, 
Loreto, by W.F. Walker, Jr.; BM 1900.11.27.38 and 
AMNH 17199, 17253-57, collected at Perene, Junin, 
800 m, by P.O. Simons (BM) and C. Schunke (AMNH); 
FMNH 36778 (adult and eight tadpoles) and 36779-85 
(adults), collected in the valley of the Rio Vitoc, 
Junfn, by F. Wytkowski; BM 1907.5.7.9-11, col-

lected at La Union, Rio Huacarnayo, Puno, by Mr. 
Ockenden. 

Definition. -Teeth present; toes webless; dorsum 
brown, sometimes with small black spots; complete 
yellow or yellow-green lateral stripe; light proximo­
ventral calf-spot absent; venter blue with black mar­
bling or spots. 

Diagnosis. -Phyllobates petersi is a member of the 
pictus group, differing from P. bolivianus and P. pul­
chripectus in having teeth, from P. ingeri in having a 
complete light lateral stripe (absent in P. ingeri) and in 
lacking a light proximoventral calf-spot, from P. par­
vulus in having a complete light lateral stripe (incom­
plete in P. parvulus) and in having a brown dorsum in 
life (red in P. parvulus), from P. pictus in having teeth 
(usually lacking in P. pictus) and in lacking a light prox­
imoventral calf-spot, and from P. smaragdinus in hav­
ing ventral marbling. 

Description of holotype. -The holotype is an adult 
female, 28.0 mm snout-vent length. The skin is moder­
ately to strongly granular on the dorsum and the dorsal 
surface of the hind limbs, and smooth on the forelimbs, 
the venter, and the ventral surface of the hind limbs. 
Maxillary and premaxillary teeth are present; vomerine 
teeth are absent. The tip of the snout is subtruncate 
in dorsal aspect and rounded in lateral aspect. The 
canthus rostralis is rounded. The loreal region is slightly 
concave. The width of the upper eyelid is slightly less 
than the interorbital width. The diameter of the eye is 
1.2 times the distance from the eye to the nostril and 
twice the diameter of the tympanum. The posterodorsal 
portion of the tympanum is concealed. The finger disks 
are small relative to those of Dendrobates. The first 
finger is longer than the second. The fingers are web­
less. The tarsal fold is slightly curved, extending along 
the distal 64 percent of the distance between the inner 
metatarsal tubercle and the heel fold. The tarsal tubercle 
is absent. The toes are webless. 

In life (color slide by A.C. Thoresen; venter not 
visible), the dorsum was light brown. The side of the 
body was black. A complete yellow lateral stripe 
extended from the groin to the upper eyelid, along 
the outer border of the upper eyelid, and along the 
canthus rostralis (where it was gold) to the tip of the 
snout, where it met its fellow. A white stripe extended 
from the forelimb insertion along the upper lip to the 
tip of the snout, where it met the canthal stripe. The 
dorsal surface of the upper arm was gold. The dorsal 
surface of the forearm and hind limb was light brown 
with a few small black spots. The anterior surface 
of the thigh bore a greenish wash. 

In preservative, the dorsum and the side of the body 
are black. The lateral and upper lip stripes are gray; 
they meet each other on the tip of the snout. The entire 
anterior surface of the snout is gray. The upper lip 
stripe extends over the forelimb insertion into the 
axilla, which is gray. The venter and the ventral surface 
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of the limbs are purplish gray with black marbling. 
This ventral pattern extends onto the proximoanterior 
portion of the dorsal surface of the thigh, where it 
forms an indistinct spot. 

Description of paratypes.-Measurements of adults 
are in Table 1 (four of the paratypes are juveniles). 
Many paratypes have the second finger almost as long 
as the first. The KU paratypes have a long tarsal fold, 
extending over the distal 70 to 80 percent of the distance 
between the inner metatarsal tubercle and the heel fold; 
in these specimens, the tarsal tubercle is slightly to 
moderately developed. 

In life, in specimens from Nevati, Peru (notes by 
D.B. Ekkens, in litt.), the dorsum was brown with 
small black spots. The side of the body was black. The 
lateral stripe was yellow-green; the upper lip stripe 
was lighter and greener. The venter and the ventral 
surface of the hind limbs were blue with black 
marbling. 

In preservative, the stripes and the ground color of 
the venter are purplish gray to light brown. The color 
pattern of the paratypes differs from that of the holotype 
as follows: BM 1907.5.7.9 has broader dark ventral 
marbling. BM 1907.5.7. 9-11 have broader lateral 
stripes. AMNH 42507 and 42179 have stripes so 
broad that only a narrow, sometimes broken, dark 
brown line remains between the purplish gray of the 
stripe and that of the lower side of the body. The dark 
ventral marbling sometimes is reduced to discrete 
spots. 

Tadpoles (Figs. l IE, 12F).-One tadpole, in Stage 
28, was taken between 9 and 14 August 1939 from 
the back of a 28.0 mm adult female (MCZ 24443), 
between 90 and 138 km westnorthwest of Pucallpa, 
Peru. Another lot (numbering eight), in Stage 26, 
was taken on 28 October 1940 from the back of a 
25.0 mm adult male (FMNH 36778), at 1600 h, after 
a rain, in forest in the valley of the Rio Vitoc, Peru; 
the tadpoles lay with their heads median and their 
tails lateral relative to the adult's back. Measurements 
are in Table 3. 

Relationships. -P. petersi probably is closely re­
lated to P. bolivianus and P. pulchripectus. 

Stomach contents (two specimens).-From FMNH 
36783: HYMENOPTERA: Fonnicidae: Pheidole sp. 
(I), Ponerinae (I); HEMIPTERA: Tingidae?: frag­
ments, Fulgoridae?: fragments. 

From AMNH 43016: HYMENOPTERA: Fonnicidae: 
Azteca sp. (1), Myrmecinae (l); COLEOPTERA: Cur­
culionidae (I); ISOPTERA: Nasutitermes? sp. (I); 
DIPTERA: Drosophilidae (9); ARACHNIDA: Pisau­
ridae (35). 

Distribution and habitat (Fig. 16). -Elevation rec­
ords are from 274 to 800 m. P. petersi inhabits the 
forests of the Amazon drainage of Peru, west to the 
eastern foothills of the Andes. 

Etymology. -This species is named after the late 
James A. Peters, curator of amphibians and reptiles 

at the National Museum of Natural History in Wash­
ington, D.C. 

Cleared and stained material. -AMNH 43016; FMNH 
36783. 

Phyllobates pictus (Bibron in Tschudi 1838) 
Spot-legged Poison-arrow Frog 

Figures 3A-B, D-E, 9D-F 

1838. Hy/aplesia picta Bibron. Tschudi: 28, 71, two syn­
types: MHNP 4910, Santa Cruz, [Santa Cruz,) 
Bolivia. 

1841. Dendrobates pictus. Dumeril and Bibron: 656. 
1848. Dendrobates pictus. Guichenot: 119-120. 
1858. Hylaplesia picta. Gunther: 125-126. 
1864. Dendrobates nigerrimus (part). Steindachner: 257-

259, figs. 2, 2a-d. 
1864. Dendrobates braccatus Fitzinger. Steindachner: 258-

259, two syntypes: NHMW 3818:1-2, [probably 
Sao Vicente, Mato Grosso,] Brasil. 

1864. Dendrobates eucnemis Fitzinger. Steindachner: 257-
258, plate 13, figs. 2, 2a-d, four syntypes: NHMW 
19190:1-4, [probably Rio Mamore, Rondonia,] 
Brasil. 

1882. Dendrobates trivittatus (part). Boulenger: 144-145. 
1883. Dendrobates hahneli Boulenger: 636, plate 57, fig. 

4, seven syntypes: BM 1947.2.15.14-20, Yuri­
maguas, Huallaga River, [Loreto,] Peru. 

1887. Dendrobates braccatus Cope: 53-54, holotype: 
ANSP 13414, Chapada [ =Chapada dos Guimaraes, 
according to Bokermann 1966], Mato Grosso, Brasil. 

1925. Hylaplesia flavopicta A. Lutz: 139, syntype: USNM 
96986, Belo Horizonte, Minas Gerais, Brasil. 

1926. Dendrobates trivittatus (part). Miranda Ribeiro: 224. 
1926. Dendrobates braccatus. Miranda Ribeiro: 179-180, 

text-fig. 96, plate 20, figs. 3, 3a-b. 
1952. Dendrobates pictus (including subspecies braccatus, 

eucnemis, flampictus, hahneli, pictus). B. Lutz: 
608-613, plate 1, plate 2, figs. 1-6, 8, plate 4. 

1952. Dendrobates pictus. B. Lutz and Kloss: 670-671. 
1955. Dendrobates flavopictus. Cochran: 8-9, plate I, 

figs. G, H. 
1957. Dendrobates pictus. Dunn: 78. 
l 961. Dendrobates flavopictus. Cochran: 107, plate 42 

(color photo). 
1965. Dendrobates pictus guayanensis Heatwole, Solano, 

and Heatwole: 350-352, holotype: MBUCV 3112, 
Altiplanicie de Nuria, Bolivar, Venezuela, 100-250 m. 

1970. Dendrobates hahneli (part). Cochran and Goin: 17-19, 
plate 5D-F (only FMNH 61789 is not P. pictus). 

1970. Dendrobates trivittatus (part). Cochran and Goin: 16 
(not the plate; only USNM 118681-82 are P. pictus). 

1970. Phyllobates femoralis (part). Cochran and Goin: 42 
(not the plate; only USNM 146863, 146866, 147268 
are P. pictus). 

Definition. -Teeth usually absent, but present in 
some specimens; toes webless; dorsum black, brown, 
or gray, sometimes with gray or brown spots or mar­
bling, sometimes with paramedian rows of yellow 
spots; complete yellow, gold, yellow-green, white, 
or cream lateral stripe; yellow, yellow-orange, orange, 
red-orange, or (very rarely) blue proximoventral calf­
spot present; venter black with blue or white marbling, 
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or blue or white with black marbling (rarely, venter 
almost immaculate white). 

Diagnosis. -Phyllobates pictus is a member of the 
pictus group, differing from all other species of the 
group except P. ingeri ( and rarely, P. parvulus) in 
having a light proximoventral calf-spot. P. pictus dif­
fers from P. ingeri in usually lacking teeth and in 
having a complete light lateral stripe (absent in P. 
ingeri). P. pictus further differs from P. parvulus in 
usually lacking teeth, in having a black, brown, or 
gray dorsum in life (red in P. parvulus), and in having 
a complete light lateral stripe (incomplete inP. parvulus), 
from P. petersi in usually lacking teeth, and from 
P. smaragdinus in usually lacking teeth and in having 
ventral marbling. P. pictus resembles a sympatric 
species, P. femoralis, but differs in smaller size 
(Table 1), in having the upper lip stripe not meeting 
the canthal stripe, in having a light proximoventral 
calf-spot, in having the first finger about equal to 
the second (P. femoralis has the first finger longer 
than the second), in lacking webbing (P. femoralis has 
basal toe webbing), and in usually lacking teeth. 

Description. -Measurements are in Tables I and 6. 
The skin is slightly to strongly granular on the dorsum 
and the dorsal surface of the limbs, and smooth on 
the venter and the ventral surface of the limbs. Maxil­
lary and premaxillary teeth usually are absent, but 
are present in some specimens (see below). The first 
finger usually is about equal to the second, but some­
times is slightly longer than the second. The toes are 
webless. 

Although all populations of Phyllobates pictus have 
a light proximoventral calf-spot, this species varies 
geographically (but not strictly clinally) in snout-vent 
length (Table 6) and color pattern. For convenience, 
the variation in color pattern is described below as 
six patterns, which are not intended to represent taxa. 
Populations whose members bear some of these pat-

terns have been described as species or subspecies; 
some of these populations, and some other popula­
tions that never have received a taxonomic name, may 
be specifically distinct from P. pictus. Because of 
this possibility, I have indicatecl to which populations 
published names apply. 

Pattern l (Figs, 30, 90; includes Dendrobates 
braccatus Cope 1887 and Hylaplesia flavopicta A. 
Lutz 1925): Specimens bearing this pattern are known 
from southeastern Brasil (states of Minas Gerais, Go­
ias, and Mato Grosso) and eastern Bolivia (El Port6n, 
18°10' S, 60°08'W). The snout-vent length of speci­
mens bearing this pattern averages longer than in speci­
mens bearing other patterns (Table 6). Pattern 1 is 
characterized by a pair of paramedian rows of yellow 
spots (Fig. 30); the other patterns sometimes have gray 
or brown dorsal spots or marbling, but never have 
yellow spots as in Pattern I. The thigh-spot usually is 
long (it is short in the holotype of D. braccatus Cope 
from Chapada). Frogs from Belo Horizonte (the type 
locality of Hylaplesia flavopicta) have a light venter 
heavily marbled with black (Fig. 90). The black ventral 
marbling is slightly reduced in specimens from the most 
westerly known population with Pattern 1 (El Port6n). 
The marbling is greatly reduced in specimens from 
populations to the north (Chavantina, Cavalcanti) and 
west (Chapada) of Belo Horizonte. In specimens from 
Chapada (the type locality of Dendrobates braccatus 
Cope), the venter is nearly entirely light, with a few 
black spots on the lateral portions of the belly; the dor­
sum is the same as in specimens from Belo Horizonte. 
In life, in specimens from Belo Horizonte, Brasil (the 
type series of H. flavopicta; notes from B. Lutz 1952), 
the iris was black. The dorsum was black with yellow 
spots arranged in a pair of paramedian rows. The lateral 
and upper lip stripes were yellow. The dorsal surface of 
the limbs was black with yellow spots. The thigh-spot 
and the calf-spot were red-orange. The venter had a 

TABLE 6 

Snout-vent length (mm) of adults of Phyllobates pictus bearing five color patterns, arranged in order of decreasing mean 
snout-vent length. Pattern 1: BRASIL: Belo Horizonte, Fazenda Oliver, Chapada; BOLIVIA: El Porton. 

Pattern 6: GUY ANA: Kartabo, junction Meamu and Mazaruni Rivers, Issano, Kurupung River, 
Mackreba Falls, Paruima Mission. Pattern 3: BOLIVIA: Rurrenabaque, Ivon, lower Rio Bopi, 

Ixiamas, Santa Cruz. Buenavista, Yungas de Cochabamba; BRASIL: Rio Mamore, 
Urucum; SURINAME: Post Tigrie. Pattern 4: COLOMBIA: San Martin; ECUADOR: 

Santa Cecilia, Limoncocha. Puerto Libre, Sarayacu; PERU: Yurimaguas, 
Cashiboya, Iquitos, Pampa Hermosa, Tapishca, Sobral, Tocache, Rio Pachitea; BRASIL: 

Tarauaca, Pixuna, Rio Tachita, Teresinha. Pattern 5: PERO: Nevati, Rio Pachitea. 

All Specimens Males Females 

Pattern n Range x n Range x n Range 

I 16 22.5-31.0 27.5 II 22.5-29.5 26.6 5 28.0-31.0 
6 28 21.5-31.5 26.5 16 21.5-29.0 25.6 12 23.0-31.5 
3 33 17.0-29.0 24.1 16 17.0-25.5 22.3 17 19.5-29.0 
4 65 16.5-25.0 21.7 19 16.5-22.5 19.8 46 19.5-25.0 
5 12 20.0-23.5 21.5 6 20.0-21.5 20.8 6 20.0-23.5 

x 

29.4 
27.7 
25.7 
22.5 
22.3 
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greenish white or bluish white ground color with black 
marbling. 

Pattern 2 (Fig. 9E; includes Dendrobates braccatus 
Fitzinger in Steindachner 1864): Specimens bearing this 
pattern are known from Sao Vicente (state of Mato 
Grosso), Brasil. Steindachner's (1864) combined local­
ity list of Dendrobates eucnemis and D. braccatus fails 
to assign localities to each fonn. Steindachner's label 
with the two syntypes of Dendrobates braccatus says 
"Mato-grosso"; thus the syntypes (NHMW 3818:1-2) 
probably are from "San Vicente (Prov. Matogrosso)" 
[Sao Vicente], one of the localities mentioned by 
Steindachner. Sao Vicente is near Cope's locality of 
Chapada (B. Lutz 1952). In this pattern, in preservative, 
the dorsum bears indistinct light spots, not in rows (sim­
ilar to the spots of many specimens bearing Pattern 4). 
The venter is light, with a few black spots on its lateral 
portions (Fig. 9E). 

Pattern 3 (Figs. 3A, 9F; includes Hylaplesia picta 
Bibron in Tschudi 1838 and Dendrobates eucnemis 
Fitzinger in Steindachner 1864): Specimens bearing 
this pattern are known from Bolivia {north, northwest, 
and west of El Porton, in the departments of Santa 
Cruz, Beni, and La Paz), Brasil (the territory of 
Rondonia, the state of Para, and at Urucum near 
Corumba on the Brasilian-Bolivian border), and Suri­
name. In this pattern, the dorsum lacks spots; the 
thigh-spot is long (Fig. 3A) and sometimes broken, 
and the venter is dark with light marbling (Fig. 9F). 
In life, in specimens probably from the Rio Mamore, 
Brasil {the type series of D. eucnemis; notes by J. 
Natterer in Steindachner 1864), the iris and the dorsum 
were black. The lateral and upper lip stripes were 
white. The axilla, the thigh-spot, and the calf-spot were 
red-orange, bordered with black. The junction between 
the rectangular proximal and the oblong distal portions 
of the thigh-spot was yellow. The venter was grayish 
black with whitish spots and marbling. In specimens 
from Post Gonini and Sipaliwini, Suriname (notes by 
M.S. Hoogmoed at RMNH), the dorsum was black with 
gray marbling. The lateral stripe was cream. The upper 
lip stripe was white. The axilla, the posteroventral sur­
face of the upper arm, the thigh-spot, and the calf-spot 
were yellow. The venter and the ventral surface of the 
thigh were black with blue, greenish white, or bluish 
white marbling. 

Pattern 4 (Fig. 3B; includes Dendrobates hahneli 
Boulenger 1883): Specimens bearing this pattern are 
known from most of Amazonian Peru, Ecuador, and 
Colombia, and in Amazonian Brasil in the territory of 
Acre and the state of Amazonas. These relatively small 
frogs (Table 6) lack rows of yellow dorsal spots (al­
though they sometimes have indistinct gray dorsal 
spots) and have a short thigh-spot (Fig. 3B); the venter 
is dark with light marbling (in preservative, the mar­
bling is conspicuous on the belly and indistinct on the 
throat). In life, in specimens from Teresinha, Brasil, 

near Leticia (my notes), the iris, the dorsum, and the 
side of the body were black. A complete yellow lateral 
stripe extended from the groin to the upper eyelid, along 
the outer border of the upper eyelid, and along the 
canthus rostralis to the tip of the snout, where it met its 
fellow. A white stripe extended from the forelimb in­
sertion along the upper lip, ending ventral to the eye or 
nostril. The dorsal surface of the limbs was light brown, 
except the proximal half and the posterior portion of the 
distal half of the thigh, which were black; the black 
color surrounded a short oblong orange spot on the 
proximodorsal surface of the thigh. Blue spots orna­
mented the posterior surface of the thigh. An orange 
axillary spot united with an orange ventral stripe extend­
ing along either the proximal half or the entire length of 
the upper arm. The ventral surface of the forearm bore 
white marbling. The ventral surface of the hind limb 
bore blue marbling and spots, except for the proximo­
ventral half of the calf, which bore a rectangular or 
elliptical orange spot. In one unusual specimen (LACM 
61006, one of 12 specimens from Teresinha), the calf­
spot was blue. The ground color of the venter and ven­
tral surface of the limbs was black. The throat bore blue 
marbling and spots. The breast and belly bore white 
marbling. Specimens from Pixuna, Brasil, near Manaus 
(my notes), resembled the Teresinha specimens, except 
that the iris was black with a gold ring around the pupil, 
the back was black with gray spots, the lateral stripe 
was gold, the dorsal surface of the calf bore two dark 
brown transverse bands, and the axilla and calf-spot 
were yellow-orange. In two juveniles, the dorsal surface 
of the upper arm was orange-gold, and the dorsal sur­
face of the forearm, calf, and tarsus was greenish gold. 
Specimens from Santa Cecilia and Sarayacu, Ecuador 
(notes by J.D. Lynch at KU), resembled the Teresinha 
specimens, except that the iris was bronze, the dorsum 
was black, brown with black spots, or gray with black 
spots, the lateral stripe was cream or yellow, the upper 
lip stripe was blue-green in one specimen, the dorsal 
surface of the calf and forelimb bore brown or black 
bands and spots, the axilla was yellow or yellow­
orange, the thigh-spot and calf-spot were yellow or 
orange, and the ventral marbling and spots were blue. 

Pattern 5 (Specimens bearing this pattern may be spe­
cifically distinct fromP. pictus): Specimens bearing this 
pattern are known from parts of Amazonian Peru (Tsio­
venteni: color slide by A.C. Thoresen; Nevati: KU 
144351-60, LACM 92413; Rio Pachitea near Bosque 
Nacional de Iparia: TNHC 36469). These specimens 
resemble frogs bearing Pattern 4 in size and color pat­
tern (the thigh-spot is short), but differ in the following 
characteristics: the dorsum is strongly granular, teeth 
are present, the head and back bear small spots (some­
times partly fused together and sometimes arranged in 
three or four longitudinal rows), the calf-spot extends 
onto the distal one-fourth or one-third of the dorsal sur­
face of the thigh, and the entire venter (including the 
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throat) and most of the ventral surface of the limbs are 
light with dark marbling. Of a series of six specimens of 
P. pictus (TNHC 36461, 36469-70, 36476, 36482, 
36497) taken by J.P. Bogart at different dates in 1967 
and 1968 on the Rio Pachitea near the Bosque Nacional 
de Iparia, Peru, one (TNHC 36469) has Pattern 5 and 
five have Pattern 4; I do not know if all these specimens 
came from the same deme. In life, in specimens from 
Nevati (notes by D.B. Ekkens in litt.) and Tsioventeni 
(color slide by A.C. Thoresen), Peru, the dorsum was 
orangish brown with light olive brown spots (sometimes 
arranged in rows). The lateral and upper lip stripes were 
yellow-green or white. The dorsal surface of the limbs 
was light olive brown. The axilla, the thigh-spot, and 
the calf-spot were yellow, yellow-orange, or orange. 
The venter was blue with black marbling. 

Pattern 6: This pattern is characterized by a small 
calf-spot, and includes three subpatterns. Subpattern 6a 
(includes Dendrobates pictus guayanensis Heatwole, 
Solano, and Heatwole 1965): Specimens bearing this 
subpattern are known from the state of Bolivar in Ve­
nezuela and from Guyana. The light ventral marbling 
is reduced to a few spots on the belly and thighs. In life, 
in a specimen from Hacienda San Felipe near Miamo, 
Venezuela (the paratype of D. p. guayanensis; notes 
from Heatwole, Solano, and Heatwole 1965), the dor­
sum was black. The lateral and upper lip stripes were 
yellow. The thigh-spot was red-orange, except for a 
yellow junction between its proximal and distal por­
tions. The venter was bluish black with gray mottling. 

Subpattern 6b: Specimens bearing this subpattern are 
known from Guyana. The thigh-spot either is long and 
unbroken or is broken into a short proximal spot and a 
long distal spot; the venter has well-developed light 
marbling. 

Subpattern 6c (Fig. 3E): Specimens bearing this sub­
pattern are known from Guyana. The thigh-spot is long 
and unbroken; the lateral stripe is relatively broad 
(Fig. 3E). 

Breeding call. -The call of specimens bearing 
Pattern l has been reported as '' a piping cry, hoowit­
hoowit" (Gans 1960, El Port6n), "a rather loud, very 
persistent peep," also a "trill" (B. Lutz 1952, Belo 
Horizonte), and "beginning with a roll, p-r-r-r-, then 
a soft whistle repeated half a dozen times and very 
high in pitch" (Cochran 1955, Belo Horizonte). 

Tadpoles (Figs. I IF, 120).-Two lots have been 
taken from the backs of adult males in Suriname in 
June and in Bolivia in December (Table 4). A third 
lot (MCZ 29825, numbering two, in Stage 25) prob­
ably is from the back of an adult, although there is no 
record of this. Two other lots (UMMZ uncatalogued 
and UMMZ 58949, in Stages 38 and 42, taken in 
Bolivia in August and December) are not from the 
backs of adults. Measurements are in Table 3. 

Toothed specimens. -C.F. Walker showed me a 
specimen of P. pictus from Ivon, Bolivia (UMMZ 

58941), from which he had removed one of the maxil­
lary bones. Tiny teeth were visible on this bone, but 
not on the other maxilla, which was left in place. 
This suggested that ostensibly toothless specimens of 
P. pictus have concealed teeth. I cleared and stained 
four such specimens: Pattern 4: Teresinha, Brasil 
(LACM 60977, IMS 1680); Pattern I: El Port6n, 
Bolivia (LACM 60976); and Subpattern 6c: Kurupung 
River, Guyana (LACM 60978); the maxillary and pre­
maxillary bones lack teeth. Thus, at least some osten­
sibly toothless specimens of P. pictus do lack teeth. 

In some cases (e.g., specimens bearing Pattern 5, 
from Nevati, Peru), all preserved specimens of P. 
pictus from a given locality have teeth, but teeth are 
not uniformly developed in all; teeth are prominent 
and easy to see with a dissecting microscope in some 
specimens and tiny and difficult to see in other speci­
mens. In other cases, some specimens from a given 
locality have teeth, and other specimens from the same 
locality lack teeth (at least, teeth are not visible in 
the intact specimens). These data suggest that P. pictus 
once was dentigerous like most other species of 
Phyllobates, that it is evolving toward a toothless 
condition, and that this evolutionary trend has pro­
ceeded at different rates in different populations of 
P. pictus. 

Toothed specimens of P. pictus are known only 
from Peru and Bolivia, from the following localities: 
PERU: trail between Satipo and Puerto Ocopa (MCZ 
24433; LACM 60979; the latter was cleared and 
stained); Luisiana (MCZ 58413); Nevati (LACM 
92413; KU 144351-60). BOLIVIA: Santa Cruz (in 
the series BM 1904.10.29.75-82, some specimens 
have teeth, and others lack teeth); Buenavista (BM 
1927.8.1.49-51 have teeth; UMMZ 66512: one speci­
men has teeth, another with the same museum number 
lacks teeth; four other UMMZ specimens and six 
AMNH specimen:; frcm Buenavista lack visible teeth); 
Guayara Merin (BM '939.l.5.l); Yungas de Cocha­
bamba (UMMZ 66646); Ivon (UMMZ 58941 has teeth; 
six UMMZ specimens and two MCZ specimens from 
the same locality lack visible teeth); Rurrenabaque 
(UMMZ 57550). All other specimens of P. pictus 
I examined (with a dissecting microscope; the speci­
mens were not cleared and stained) lack visible teeth. 

Stomach contents (two specimens).-From LACM 
60976: HYMENOPTERA: Formicidae: Pheidole sp. 
(2), Camponotus sp. (1), Dorymyrmex sp. (2), also 
six unidentifiable ants, Mymaridae (1); COLEOP­
TERA: Staphylinidae (1), Curculionidae (3); HEMIP­
TERA: Aphididae (6); DIPTERA: Drosophilidae: 
Drosophila? (2). 

From LACM 60978: HYMENOPTERA: Formicidae: 
Dolichoderus? sp. (1), Pheidole spp. (4); ISOPTERA: 
Nasutitermes (39). 

Nomenclature. -I designate MHNP 4910 (one of 
two syntypes bearing the same museum number; the 
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paralectotype is a 24.0 mm female), a 22.0 mm male 
from Santa Cruz, Santa Cruz, Bolivia, as the lectotype 
of Hylap/esia picta Bibron in Tschudi 1838. I desig­
nate BM RR.1947.2.15.17, a 21.0 mm female from 
Yurimaguas, Rio Huallaga, [Loreto,] Peru, collected 
by Dr. Hahne), as the lectotype of Dendrobates hahneli 
Boulenger 1883. I designate NHMW 3818:1, a 26.5 
mm female, probably from Sao Vicente, Mato Grosso, 
Brasil, collected by J. Natterer, as the lectotype of 
Dendrobates braccatus Fitzinger in Steindachner 1864. 
I designate NHMW 19190:3, a 22.5 mm male, prob­
ably from the Rio Mamore, [Rondonia,] Brasil, col­
lected by J. Natterer, as the lectotype of Dendrobates 
eucnemis Fitzinger in Steindachner 1864; this is the 
specimen illustrated by Steindachner (1864: plate 13, 
figs. 2, 2a-d). 

Distribution and habitat (Fig. 13).-Elevation rec­
ords are from six to 915 m. P. pictus inhabits Guyana, 
Suriname, French Guiana, the Guianan region of 
Venezuela, most of the Amazon drainage of Colombia, 
Ecuador, Peru, Bolivia, and Brasil, and the northern 
Paraguay-Paranii drainage of Bolivia and Brasil south 
to about 20°s latitude. 

The type locality of P. pictus (Tschudi 1838) is 
Santa Cruz [Bolivia], but Dumeril and Bibron (1841) 
said that the types came from Chile. Guichenot ( 1848) 
could not affirm the presence of this species in Chile. 
E.R. Dunn (in Utt., quoted in B. Lutz 1952:611) 
believed that the types came from Bolivia. Guibe (1950) 
listed the type locality as Santa Cruz [Bolivia]. P. 
pictus has not been reported from Chile since Dumeril 
and Bibron's work. P. pictus is a lowland Amazonian 
species; it is unlikely that it occurs in Chile. 

Localities:-COLOMBIA. Meta: 42 km S, 22 km W San 
Martfn (MVZ 63120, 63759); Rio Guayabero, Macarena 
(USNM 144950-58); Rfo Guayabero above El Refugio 
(USNM 144959-61 ); upper Giiejar and El Mico, Macarena 
(USNM 144962-67); Cano Guapaya, Macarena (USNM 
147268). Amawnas: 7.2 km NW Leticia (LACM 61018). 

ECUADOR.-Napo: Santa Cecilia (KU 104764-72, 
109291, 109293-94, 109296, 111504, 111519-28, 122271, 
122273-74, 122277-79; MCZ 58414-15, 58417); Limon­
cocha (LACM 72672-75; KU 99119-20); Puerto Libre, 
Rio Aguarico (KU 122287-90); Loreto (JAP 3858). Pastaza: 
Sarayacu (KU 120671-72); Alpayacu near Mera (UMMZ 
90369). 

PER0.-Loreto: Lago de Mirano, mouth Rio Napo (AMNH 
43156, 43158-59, 43162-64, 43166-67, 43172-76, 43178-
81, 43281-82; UMMZ 89983); confluence Rios Contaya 
and Tapiche (AMNH 42773, 42995, 43257); divide between 
Tapiche and Utoquinia drainages (AMNH 42474, 42691, 
42698, 43372); Ollanta near Quebrada Cashiboya (AMNH 
42977-80); Rio Pisqui (AMNH 43273); upper Rio Itaya 
(AMNH 43407); Cashiboya (AMNH 42070); Iquitos (AMNH 
42209); Pampa Hermosa, Rio Cushabatay (AMNH 42372, 
42456); Rio Tamaya (AMNH 43361); Contamanii (AMNH 
42412); Sobral, lower Rio Tamaya (AMNH 42881); Tapishca, 
opposite Contamanii (AMNH 42930-32); Yurimaguas, Rio 
Huallaga (BM 1947 .2.15.14-20); Domo Santa Clara and 
Campo Santa Clara near Orellana (USNM 12720 I, 127203-08, 
127932). San Martln: Achinamisa, Rio Huallaga (AMNH 

42375, 42508-09); Tocache (AMNH 42721); Sacanche 
near Juanjui, Rio Huallaga (WCS 2757-58). Huanuco: 
Monte Alegre, Rio Pachitea (AMNH 43009, 43036); Rio 
Pachitea near Bosque Nacional de lparia (TNHC 36461, 
36469-70, 36476, 36482, 36497). Junfn: trail between 
Satipo and Puerto Ocopa (MCZ 24433; LACM 60979); 
Chanchamayo (AMNH 42892-94). Pasco: Nevati (LACM 
92413; KU 144351-60); Tsioventeni (color slide by A.C. 
Thoresen). Cuzco: Luisiana, Rio Apurimac (MCZ 58413). 

BOLIVIA.-Santa Cruz: Santa Cruz (MHNP 4910; 
CM 2462-63; BM 1904.10.29.75-82); Buenavista (AMNH 
22637-38, 33959, 34075, 39562-63; CM 4325-27, 4387, 
4416, 4423-24, 4444; UMMZ 60535-40, 63888, 66507-12, 
66514, 66544-45, 66588, 66592; USNM 118701-03; MCZ 
12859; BM 1927.8.1.46-51); Rio Colorado (CM 4308-09, 
4311-19); Rio Surutu (CM 3812); Naranjal (USNM 146598); 
El Porton (CM 36155; CAS 97762-63; MCZ 29813-23, 
29825; LACM 44399, 60976). Beni: Guayara-Merin, Rio 
Mamore (CM 2667; USNM 123967; BM 1939.1.5.1); Ru­
rrenabaque (UMMZ 57550, 58940, 58948); Cavinas (UMMZ 
58950); Ivon (UMMZ 58941, 58949; MCZ 10096-97); 
between Reyes and Rurrenabaque (UMMZ 58944). La Paz: 
lower Rio Bopi (UMMZ 57549); Huachi (UMMZ 58945, 
58951); Tumupasa (UMMZ 58942); upper Rio Beni below 
Huachi (UMMZ 58943); Covendo (UMMZ 58946); Ixiamas 
(UMMZ 58947; USNM 147221; MCZ 15151, 15153); San 
Fermin (Andersson 1906). 

BRASIL.-Amazonas: Rio Tachita near Leticia (LACM 
60999); Teresinha near Leticia (LACM 60977, 61002-10; 
AMNH 75057); Eirunepe, Rio Juruii (B. Lutz and Kloss 
1952); Itacoai (B. Lutz and Kloss 1952); Benjamin Constant 
(CAS-SU 11874; B. Lutz and Kloss 1952); Lago de January, 
Pixuna channel near Manaus (LACM 42293-95). Para: 
Serra do Erere (CAS 97569-70; CAS-SU 11856, 11858, 
11860-65); Monte Alegre (BM 96.6.29.18; KU 93151-52); 
Jacare-Acanga, Rio Tapajos (B. Lutz and Kloss 1952). 
Rondonia: Guajara-Mirim (FMNH 49770, 49844); Rio 
Mamore (NHMW 19190:1-4). Acre: Tarauaca (FMNH 
83248). Gouis: Fazenda Oliver (USNM 149446-48); Caval­
canti (Miranda Ribeiro 1926); Rio Sao Miguel (CAS-SU 
11867-69). Mato Grosso: Chapada dos Guimaraes (KU 
93139-40; ANSP 13414); Sao Vicente (NHMW 3818:1-2); 
Nosso Santfssimo? (Steindachner 1864); Chavantina (B. 
Lutz 1952); Urucum mountains near Corumba (CM 2431-36; 
FMNH 9209-19; USNM 115974). Minas Gerais: Belo 
Horizonte (USNM 96986; CAS 98099; KU 93141-42); 
Lagoa Secca, foot of Serra do Curra! (UMMZ 110023); 
Acaba Mundo on Serra do Curra! (B. Lutz 1952); Caixa de 
Areia near Belo Horizonte (B. Lutz 1952); Lassance near 
Serra do Cabral (B. Lutz 1952). 

VENEZUELA.-Bolivar: 5 km E Las Chicharras, Alti­
planicie de Nuria (MBUCV 3112); Hacienda San Felipe 
near Miamo (UPR-RP 5032). 

GUYANA.-Mazaruni-Potaro: Kartabo (AMNH 11667, 
23120-21, 23126-27, 24925, 39575-76, 39677-78', 39681-
86, 39692-95, 39698, 39702-04, 39706-07, 39709-17, 
70984-87; CM 4071, 5437-38; UMMZ 83596; BM 1925.11. 
4.8); junction Meamu and Mazaruni Rivers (AMNH 18996, 
18998); Kamakusa (AMNH 19000); Kurupung River (UMMZ 
83598~603; LACM 60978); Mackreba Falls, Kurupung 
River (UMMZ 85147); Issano (UMMZ 83597); Paruima 
Mission (UMMZ 85145-46; USNM 118681-82); Cuyuni 
River 24-32 km above Bartica (BM 1934.ll.I.1-4); Matope 
Falls, Cuyuni River (BM 1934.11.1.5); Oko Mountains 
(FMNH 26724-26). 

SURINAME.-Nickerie: Sipaliwini (MSH 806, 831); Post 
Gonini, Coeroeni Rivier (MSH 322, 350); Post Tigrie, New 
River (RMNH 15896). 



1976 FROGS OF THE GENUS PHYLLOBATES 43 

GUYANE FRANc;AISE.-Empounou tabiki, 15 km SSE 
Maripasoula (LG 1023). 

DOUBTFUL RECORDS.-COLOMBIA. Caldas: Villa 
Maria (USNM 146863, 146866). BOLIVIA. Cochabamba: 
Yungas de Cochabamba, 2200 m (UMMZ 66646). 

Cleared and stained material. -teeth present: LACM 
60979; Pattern 1: LACM 60976; Pattern 4: LACM 60977, 
JMS 1680; Pattern 6: LACM 60978. 

Phyllobates pulchripectus new species 
Beautiful-breasted Poison-arrow Frog 

Frontispiece II and Figure 6E 

Holotype. -LACM 42297, collected at Serra do 
Navio, Territorio do Amapa, Brasil, about 120 m, 
between 1330 and 1715 h on 1 July 1968, by P.A. 
Silverstone and Sr. Ferreira. 

Topoparatypes (nine adults).-WCAB 18221; 
LACM 42296, about 120 m, I July 1968; LACM 
42298-301, about 120 m, 2 July 1968; LACM 42302, 
about 160 to 180 m, 3 July 1968; LACM 42303, about 
100 m, 5 July 1968; LACM 42304, Serra do Veado 
(one of the hills at Serra do Navio), about 290 to 
310 m, 6 July 1968. (All LACM paratypes were col­
lected by P.A. Silverstone and Sr. Ferreira.) 

Definition. - Teeth absent; toes webless; dorsum 
black; complete yellow lateral stripe; light proximo­
ventral calf-spot absent; venter blue with black 
marbling. 

Diagnosis. -Phyllobates pulchripectus is a member 
of the pictus group, differing from P. ingeri in lacking 
teeth, in having a complete light lateral stripe (absent 
in P. ingeri), and in lacking a light proximoventral 
calf-spot, from P. parvulus in lacking teeth, in having 
a black dorsum in life (red in P. parvulus ), and in 
having a complete light lateral stripe (incomplete in 
P. parvulus), fromP. pictus in lacking a light proximo­
ventral calf-spot, and from P. smaragdinus in lacking 
teeth and in having ventral marbling in life. P. pul­
chripectus resembles P. petersi (Fig. 9B) and P. 
bolivianus (Fig. 9A) in its ventral pattern of dark 
marbling on a light ground color. P. pulchripectus 
differs fromP. petersi in lacking teeth. P. pulchripectus 
differs from P. bolivianus in having a conspicuous 
light proximodorsal thigh-spot (Fig. 6E), which is white 
in preservative and bright yellow in life. In P. bolivianus 
(Fig. 5C), the dorsal surface of the thigh bears light, 
longitudinal, sometimes undulating markings. 

Description of holotype. -The holotype is an adult 
female, 27 .0 mm snout-vent length. The skin is 
strongly granular on the dorsum and the dorsal sur­
face of the hind limbs, and smooth on the forelimbs, 
the venter, and the ventral surface of the hind limbs. 
Teeth are absent. The tip of the snout is subtruncate 
in dorsal aspect and rounded in lateral aspect. The 
canthus rostralis is rounded. The loreal region is 
vertical. The width of the upper eyelid is three-fourths 

of the interorbital width. The diameter of the eye is 
1.4 times the distance from the eye to the nostril and 
slightly more than twice the diameter of the tympanum. 
The posterodorsal portion of the tympanum is con­
cealed. The finger disks are small relative to those of 
Dendrobates. The first finger is about equal in length 
to the second. The fingers are webless. The tarsal 
fold is ill defined and slightly curved, extending along 
the distal 45 percent of the distance between the inner 
metatarsal tubercle and the heel fold. The tarsal 
tubercle is absent. The toes are webless. 

In life (Frontispiece II), the iris, head, back, and 
sides were black. A complete bright yellow lateral 
stripe extended from the groin to the upper eyelid, 
along the outer border of the upper eyelid, and along 
the canthus rostralis to the tip of the snout, where it 
met its fellow. Another bright yellow stripe extended 
from the forelimb insertion along the upper lip, ending 
ventral to the nostril; the anterior end of the stripe was 
blue. A blue suffusion clouded the black limbs. The 
proximodorsal surface of the thigh bore a conspicuous, 
oblong, bright yellow, black-bordered spot; a similar 
spot adorned the axilla, extending onto the proximo­
posterior and proximodorsal surfaces of the upper arm. 
The venter and the ventral surface of the limbs were 
medium blue, bearing discrete black marbling. 

In preservative, the ground color is black. Areas 
that were yellow in life are white. The canthal portion 
of the lateral stripe, the blue anterior end of the upper 
lip stripe, and the ventral pattern have disappeared; 
the venter is black, except for a small white spot on 
the left side of the posterior belly. 

Description of paratypes. -Measurements of adults 
are in Table I (one paratype, LACM 42301, is a 
juvenile female). All paratypes lack teeth. In some, 
the canthus rostralis is nearly angular. All have the 
first finger about equal in length to the second. In 
some paratypes, the tarsal fold is well defined, ex­
tending along the distal 50 to 60 percent of the distance 
between the inner metatarsal tubercle and the heel 
fold, and the tarsal tubercle is well developed. 

In life, the paratypes resembled the holotype. The 
anterior end of the upper lip stripe usually was blue. 
The proximal spot on the upper arm was yellow or 
cream. Some specimens had blue spots on the forearm 
and the posterodorsal surface of the thigh. The 
proximal spot on the thigh was round or triangular. 
The black ventral marbling was discrete or continuous. 

In preservative, in LACM 42300-01, the upper lip 
stripe continues anteriad to beneath the nostril. In 
some specimens, most of the dorsal surface of the 
upper arm is white. In LACM 42298-99, the thigh­
spot extends obliquely distoposteriad from the base 
of the thigh. The ventral pattern of dark marbling on 
a light ground is distinct only in LACM 42300. LACM 
42303 has a small white median spot on the poste­
rior belly. 
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Relationships. -P. pulchripectus probably is closely 
related to P. bolivianus and P. petersi. 

Stomach contents (one specimen).-From LACM 
42302: HYMENOPTERA: Formicidae: Blepharidatta 
braziliensis Whir. (2), Mycocepurus smithi (Fore!) 
(l), Cyphomyrmex rimosus (Spinola) (1), Myrmico­
crypta sp. (1), Myrmicocrypta? sp. (4), Pheidole 
sp. (8), Hypoponera sp. (2), Wasmannia auropunctata 
(Roger) (5), also fragments of ants of three to four 
other genera. 

Distribution and habitat (Fig. 16).-Elevation rec­
ords are from 100 to 310 m. P. pulchripectus is known 
only from the type locality, in the Guianan region of 
northern Brasil near the Rio Amapari, a tributary of 
the Rio Araguari, which flows into the Atlantic Ocean 
north of the mouth of the Amazon. 

I took these agile diurnal frogs on the forest floor, 
between the scattered brief rainshowers of the opening 
dry season. One perched on a fallen log two-thirds 
of a meter above the ground; it dived to the ground 
and hid when I approached. 

Serra do Navio is a town and manganese mining 
complex surrounded by low, forested hills. The forest 
includes large-buttressed trees of great height and 
diameter. Spiny palms guard the abundant melasto­
maceous and rubiaceous undergrowth. The ground 
bears a heavy leaf cover; some portions of the ground 
are poorly drained. 

From 1954 to 1964, Serra do Navio had a mean 
annual rainfall of 2402 mm, seventy percent of it 
during the single wet season from January to June. 
The mean annual temperature was between 25 and 
26°C, the mean minimum was 22.2°C, and the mean 
maximum was 32.0°C (Instituto Regional de Desen­
volvimento do Amapa 1966). 

Etymology. -Latin: pulcher (beautiful) and pectus 
(breast) refer to the beautiful blue venter. 

Cleared and stained material. -LACM 42302. 

Phyllobates smaragdinus new species 
Emerald Poison-arrow Frog 

Frontispiece II and Figure SC 

Holotype.-LACM 64435, collected at Pan de 
Azucar, 39 km NNE Oxapampa, I0°15'S, 75°14'W, in 
the Iscozazin Valley ( the Rio Iscozazin is a tributary 
of the Rio Palcazu, in the Pachitea drainage), De­
partamento de Pasco, Peru, 380 m, on 16 August 1961, 
by R.E. Etheridge. 

Paratypes (one adult and seven tadpoles).-LACM 
64436, topoparatypes (seven tadpoles from the back 
of the holotype); LACM 64434, collected at Iscozazin 
airstrip, 47 km NNE Oxapampa, I0°ll'S, 75°10'W, 
in the Iscozazin Valley, Pasco, Peru, 360 m, on 19 
July 1961, by D.B. Wake and R.E. Etheridge. 

Definition. -Teeth present; toes webless; dorsum 
black; complete green lateral stripe; light proximo­
ventral calf-spot absent; venter green (anteriorly) and 
blue (posteriorly), not marbled. 

Diagnosis. --Phyllobates smaragdinus is a member 
of the pictus group, differing from P. bolivianus 
and P. pulchripectus in having teeth and in lacking 
ventral marbling, from P. ingeri in having a complete 
light lateral stripe ( absent in P. ingeri), in lacking 
a light proximoventral calf-spot, and in lacking ventral 
marbling, from P. parvulus in having a black dorsum 
in life (red inP. parvulus), in having a complete light 
lateral stripe (incomplete inP. parvulus), and in lacking 
ventral marbling, from P. petersi in lacking ventral 
marbling, and from P. pictus in having teeth (usually 
lacking in P. pictus), in lacking a light proximoventral 
calf-spot, and in lacking ventral marbling. 

Description of holotype.-The holotype is an adult 
male, 26.5 mm snout-vent length. The skin is strongly 
granular on the dorsum and the dorsal surface of the 
limbs, and smooth on the venter and the ventral surface 
of the limbs. Maxillary and premaxillary teeth are 
present; vomerine teeth are absent. The tip of the snout 
is subtruncate in dorsal aspect and rounded in lateral 
aspect. The canthus rostralis is rounded. The loreal 
region is slightly concave. The width of the upper eye­
lid is slightly less than the interorbital width. The 
diameter of the eye is slightly greater than the distance 
from the eye to the nostril and slightly more than twice 
the diameter of the tympanum. The posterodorsal por­
tion of the tympanum is concealed. The finger disks 
are· small relative to those of Dendrobates. The first 
finger is about equal in length to the second. The 
fingers are webless. The tarsal fold is slightly curved, 
extending along the distal 50 percent of the distance 
between the inner metatarsal tubercle and the heel 
fold. The tarsal tubercle is slightly developed. The 
toes are webless. 

In life, the dorsum, the side of the body, and the 
dorsal surface of the limbs were black. A bright green 
complete lateral stripe extended from the groin to 
the upper eyelid, along the outer border of the upper 
eyelid, and along the canthus rostralis to the tip of 
the snout, where it met its fellow. Another bright 
green stripe extended from the forelimb insertion along 
the upper lip, ending ventral to the nostril. The lower 
lip, the breast, and the anterior two-thirds of the belly 
were green. The ventral surface of the limbs and the 
posterior one-third of the belly were dark blue. The 
throat bore a pair of lateral black areas (perhaps a male 
secondary sexual character). 

In preservative, the holotype is entirely black to 
dark gray, except for light gray lateral and upper lip 
stripes. 

Adult paratype. -In preservative, the adult para­
type (LACM 64434) resembles the holotype; it is 
the same sex and length. 
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Tadpoles (Figs. llD, 12E).-The holotype carried 
seven tadpoles (LACM 64436) on his back. The tad­
poles were in Stages 24 (two specimens) and 25 (five 
specimens). Measurements are in Table 3. 

Distribution and habitat (Fig. 16). -Elevation rec­
ords are from 360 to 380 m. P. smaragdinus is known 
only from the type localities, in dense forest in the 
Amazon drainage of Peru, east of the Andes. 

Etymology. -Latin: smaragdinus (emerald) refers 
to the green stripes and the green anterior venter. 

trivittatus group 

This group includes two species (Phyllobates bass­
leri, P. trivittatus). 

Definition: snout-vent length of adults moderate 
to large (31.5-49.5 mm); toes webless; paired stripes 
lateral (Figs. 2, 6A-C); light proximoventral calf­
spot absent. 

Phyllobates bassleri (Melin 1941) 
Pleasing Poison-arrow Frog 

Figures 2F, 6A-D 

1941. Dendrobates bassleri Melin: 65-66, fig. 36, holo­
type: NMG 511, Roque, [San Martin,] Peru [,1097 m]. 

Definition. -Teeth present; toes webless; dorsum 
black with green or orange spots or marbling, or 
uniform orange; complete green or orange lateral 
stripe; light proximoventral calf-spot absent; venter 
black with blue marbling. 

Diagnosis. -Phyllobates bassleri is a member of 
the trivittatus group, differing from P. trivittatus in 
having teeth. 

Description. -Measurements of the holotype (a 
37.0 mm female) and referred specimens are in Table l. 
The skin is strongly granular on the dorsum and the 
dorsal surface of the hind limbs, and smooth on the 
forelimbs, the venter, and the ventral surface of the 
hind limbs. Maxillary and premaxillary teeth are 
present. The first finger is longer than the second. 
The toes are webless. 

In life, in the holotype (Melin 1941), the dorsum 
was black with a median row of light green spots (Fig. 
2F). The side of the body was black with a complete 
light green lateral stripe extending from the groin to 
the upper eyelid, along the outer border of the upper 
eyelid, and along the canthus rostralis to the tip of 
the snout, where it met its fellow. Melin did not men­
tion the color of the venter in life. 

In preservative, the holotype is dark brown, except 
for the following white areas: a median dorsal row of 
seven spots, a few small spots on the right side of 
the back, a complete lateral stripe on each side of the 

body, part of the upper lip, the proximodorsal surface 
of the upper arm, traces of light pigment on the dorsal 
and ventral surfaces of the thigh, and the proximo­
ventral half of the left tarsus. 

Referred material. -The holotype is from Roque, 
Peru, at 1097 m elevation on the Amazonian slope 
of the Andes, in the drainage of the Rfo Huallaga, 35 
km southsoutheast of Moyobamba and 76 km west­
northwest of Chazuta. I refer nine additional toothed 
specimens to this species. These specimens are from 
east of the type locality, from the drainage of the Rio 
Huallaga (Chazuta, Pachiza, and the Rio Cainarache). 

Specimens from Pachiza differ from the holotype 
in having smaller, scattered dorsal spots. 

Some of the specimens from Cbazuta have a color 
pattern similar to that of the holotype; I do not know 
their color in life. At Chazuta, W.C. Sherbrooke 
collected toothless specimens of P. trivittatus (with 
a pair of yellow lateral stripes and a yellow median 
dorsal stripe) together with three toothed specimens 
(with a pair of orange lateral stripes and no median 
stripe). The three toothed specimens (USNM I66903A­
C) collected by Sherbrooke may belong to an unde­
scribed species, but I provisionally assign them to P. 
bassleri. Two of the toothed specimens (Fig. 6A-B) 
had a black dorsum with orange marbling; the third 
specimen (Fig. 6C) had a uniform orange dorsum. 
The venter in the toothed specimens was black with 
blue marbling (Fig. 6D). 

Generic allocation. -Melin (1941:65) described 
the holotype as a Dendrobates because he thought it 
had no teeth, only "tooth-like asperities." I examined 
the holotype. It has teeth and small finger disks; it 
is a Phyllobates. 

Stomach contents (one specimen).-From AMNH 
43402: HYMENOPTERA: Formicidae: Pheidole sp. 
(2), Camponotus? sp. ( l); ORTHOPTERA: Tetti­
goniidae (l); HEMIPTERA: fragments. 

Distribution and habitat (Fig. 14).-Elevation rec­
ords are from 274 to 1097 m. P. bassleri inhabits the 
Amazon drainage of Peru, from the eastern foothills 
of the Andes east to the Rio Huallaga. 

Localities.-PERU. San Mart{n: Roque, 35 km SSE 
Moyobamba (NMG 5ll); Chazuta (AMNH 42867, 42944; 
USNM 166903A-C); Pachiza (AMNH 42327, 42333, 43402); 
Rio Cainarache (AMNH 42313). 

Cleared and stained material. -AMNH 43402. 

Phyllobates trivittatus (Spix 1824) 
Three-striped Poison-arrow Frog 

Figures 2A-E, 7C 

1824. Hyla trivittata Spix: 35, plate 9, fig. l, type locality: 
Rio Tefe, Brasil. 

?1824. Hyla nigerrima Spix: 36, plate 9, fig. 2, type 
locality: Ega [=Tefe], Brasil (according to W. 
Peters [1873:213], the types of H. trivittata and 
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1826. 
1830. 
?1830. 
1838. 
1858. 
1864. 

1864. 
1882. 
1926. 

1926. 

1952. 
1961. 

1969. 

1970. 

H. nigerrima belonged to the same species. I have 
not seen the types; they were destroyed in World 
War II, according to U. Gruber [in litt.]). 
Hylaplesia trivittata. Boie in Schlegel: 239. 
Dendrobates trivittatus. Wagler: 202. 
Dendrobates nigerrimus. Wagler: 202. 
Hylaplesia tinctoria. Tschudi: 70- 71. 
Hylaplesia tinctoria (part). Gunther: 125. 
Dendrobates nigerrimus (part). Steindachner: 259-
260. 
Dendrobates tinctorius (part). Steindachner: 260. 
Dendrobates trivittatus (part). Boulenger: 144-145. 
Dendrobates trivittatus. Miranda Ribeiro: 181, 
text-fig. 98. 
Dendrobates tetravittatus Miranda Ribeiro: 180, 
text-fig. 97, syntypes in the Museu Paulista, type 
localities: 6bidos, Brasil, and Rio Jurua, [Eirunepe, 
according to Bokermann 1966,] Brasil (according 
to Bokermann [1966:34], D. tetravittatus is a 
synonym of D. trivittatus; I have not seen the 
syntypes). 
Dendrobates trivittatus. B. Lutz and Kloss: 669. 
Dendrobates trivittatus. Cochran: 107, plate 41 
(color photo). 
Dendrobates trivittatus. Hoogmoed: plate l, fig. 4 
(color photo). 
Dendrobates trivittatus (part). Cochran and Goin: 
14-16, plate 5G-I (only USNM 118681-82, 
MCZ 24443, ANSP 18188 are not P. trivittatus). 

Definition. -Teeth absent; toes webless; dorsum 
black with or without yellow, yellow-green, or green 
median dorsal stripe (median stripe sometimes broken 
into long segments or short spots); sometimes dorsum 
black with green marbling; sometimes dorsum uniform 
green; complete yellow, yellow-green, green, or 
orange lateral stripe; light proximoventral calf-spot 
absent; venter black with green, blue-green, or blue 
spots or marbling. 

Diagnosis. -Phyllobates trivittatus is a member 
of the trivittatus group, differing from P. bassleri 
in lacking teeth. 

Description. -Measurements are in Table 1. P. 
trivittatus is the largest species of Phyllobates. The 
skin is slightly to moderately granular on the dorsum 
and the dorsal surface of the hind limbs, and smooth 
on the forelimbs, the venter, and the ventral surface 
of the hind limbs. Teeth are absent. The first finger 
is longer than the second. The toes are webless. 

Phyllobates trivittatus has three color patterns: 
Pattern 1 (Figs. 2A, D-E, 7C; includes holotype of 
Hyla trivittata Spix 1824): Specimens bearing this 
pattern are known from Faro in Brasil westward along 
the Amazon to the Pongo de Manseriche (the pass 
of the Amazon through the Andes) in Peru, and south­
ward in Peru along the Huallaga and its drainage at 
least as far as Tingo Maria and along the Ucayali 
and its drainage at least as far as the Rio Tamaya 
(southeast of Yarinacocha). In this pattern, the ground 
color of the dorsum is black. There are three yellow, 
yellow-green, or green stripes (one median dorsal 

and one pair lateral). In some specimens, the median 
dorsal stripe has one or more small breaks (Fig. 2D). 
Such specimens are known from Santa Julia near Faro 
in Brasil, Puerto Nariiio in Colombia, and Morales, 
Pachiza, the upper Rfo Cushabatay, Pampa Hermosa 
(lower Cushabatay), and 5.5 km from Puerto Santa 
Clara in Peru. At most of these localities, both speci­
mens with an unbroken median stripe and specimens 
with a broken median stripe have been collected. One 
specimen (AMNH 43117) from Pampa Hermosa, Peru, 
has a median dorsal row of eight small spots (Fig. 2E). 
The specimen lacks teeth, and is part of a series of 
toothless specimens from Pampa Hermosa whose pat­
terns include transitions between an unbroken median 
stripe and a median dorsal row of spots. In life, in 
the holotype, from the Rio Tefe (a southern tributary 
of the Amazon east of the Rio Jurua), Brasil (Spix 
1824:plate 9, fig. I), the dorsum was black with a 
yellow median stripe (broken interorbitally). The side 
of the body was black with a complete yellow lateral 
stripe. The dorsal surface of the limbs was black with 
yellow spots and marbling. Specimens from Chazuta, 
Peru (color slides by W.C. Sherbrooke), resembled 
the holotype, but the median stripe was unbroken, 
and the snout and the dorsal surface of the limbs were 
entirely yellow. A specimen from Tingo Maria, Peru 
(notes by H.A. Allard at USNM), resembled the holo­
type, but the stripes were yellow-green. The belly was 
black with green spots. A specimen from 7 .2 km north­
west of Leticia, Colombia (my color photos), resembled 
the holotype, but the stripes were green. The median 
stripe was unbroken, indistinct, and darker than the 
lateral stripes. The dorsal surface of the forelimb bore 
a green stripe extending the length of the forelimb. 
The dorsal surface of the hind limb was nearly covered 
by green marbling and stripes. The ventral surface 
of the forelimb was black with a blue stripe extending 
the length of the upper arm. The ventral surface of 
the hind limb was black with blue spots and marbling. 
The venter was black with many small blue spots 
(Fig. 7C). 

Pattern 2 (Fig. 2B): Specimens bearing this pattern 
are known definitely (from well-preserved specimens 
and from color notes and slides) from four localities: 
Yarinacocha on the Rio Ucayali (60 km northnorth­
west of the junction of the Rfos Pachitea and Ucayali), 
the lower Rio Pachitea near the Bosque Nacional de 
Iparia, and two localities on the upper Pachitea drain­
age, Pan de Azucar and Santa Isabel. The pattern is 
difficult to discern in preserved specimens; it may 
occur in specimens from other localities in the Pachitea 
drainage and along the Ucayali from the Rio Tambo 
to Contamana. In this pattern, there is a pair of lateral 
stripes as in the other patterns, but the dorsum is uni­
form green. Pattern 2 could have developed from Pat­
tern 1 by expansion of the median stripe. In life, 
in specimens from the Rio Pachitea, Santa Isabel, and 
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Pan de Azucar, Peru (color photos by J.P. Bogart 
and A.C. Thoresen; notes by D.B. Wake and R. 
Etheridge at CRE), the dorsum was uniform light 
green. The side of the body was black with a complete 
yellow lateral stripe extending from the groin to the 
upper eyelid, where it merged with the green dorsum. 
A white stripe extended from the forelimb insertion 
along the upper lip, ending ventral to the anterior 
corner of the eye. The dorsal surface of the limbs was 
mostly light yellow-green. In the specimens from Pan 
de Azucar, the venter was black with blue-green spots. 
Two specimens from the Rfo Pachitea bear modifica­
tions of this pattern. In one specimen, the dorsum is 
green with a small amount of black marbling and 
spotting; in the other specimen, the dorsum is black 
with green marbling. 

Pattern 3 (Fig. 2C; probably includes the syntype 
of Dendrobates tetravittatus Miranda Ribeiro 1926 
from 6bidos): Specimens bearing this pattern are 
known from Guyana, from Suriname, and from Brasil 
along the lower Amazon from Faro to the Atlantic. 
The lateral stripes are green, yellow-green, yellow, 
or orange. The dorsum is black; there is no median 
dorsal stripe. In life, in specimens from 5 km east of 
Belem, Brasil (notes by M. Crump at KU), the dorsum 
was black. There was no median dorsal stripe. The 
lateral and upper lip stripes were yellow-green. The 
throat was black. The rest of the venter and the ventral 
surface of the limbs were black with blue-green spots 
and marbling. Specimens from Suriname (notes by 
M.S. Hoogmoed at RMNH; Hoogmoed 1969:plate 1, 
fig. 4; Hoogmoed 1971:1, 6) had a black dorsum and 
lacked a median dorsal stripe. In most specimens, the 
lateral stripes were green, but in specimens from the 
Nassau Gebergte in eastern Suriname, the stripes 
were yellow or light orange. Green spots ornamented 
the dorsal surface of the limbs; light blue spots adorned 
the belly and the ventral surface of the limbs. In frogs 
on the Lely Gebergte, Suriname, a transition occurs 
from yellow-green stripes on one side of the plateau, 
to yellow stripes, to bright orange stripes on the other 
side of the plateau (Polder 1976). 

Breeding call.-ln Suriname, Hoogmoed (1971) 
found males calling ("a long-drawn-out tututututu ... 
tu") from twigs, rocks, and fallen logs in January and 
February; Polder (1976) heard them calling in August. 

Tadpoles (Figs. llG, l2H).-Twenty-five lots of 
tadpoles have been taken from the backs of adult males 
in Colombia in December, in Peru in January, April, 
and May, in Brasil in February and May, and in Suri­
name in February to May and in October (Table 4). 
Another lot (LACM 72046, in Stages 29, 34, 37, 38, 
40, 42, and 43, taken in Peru in August) is from a 
small temporary jungle pool. Hoogmoed found tad­
poles of this species in a water-filled fallen palm petiole 
in Suriname in February (Polder 1976). Measurements 
are in Table 3. 

Relationships. -Toothless specimens of P. trivittatus 
are sympatric with toothed specimens of P. bassleri 
in Peru at Pachiza and Chazuta. As noted above, a 
toothless specimen from Pampa Hermosa, Peru (in the 
Ucayali drainage), has a median dorsal row of spots 
(Fig. 2E). This pattern is very similar to that of the 
toothed holotype of P. bassleri (Fig. 2F). Provisionally, 
I am calling P. bassleri and P. trivittatus distinct 
species. The green-spotted specimens of P. bassleri 
(including the holotype) may merely be toothed P. 
trivittatus. H so, Sherbrooke's orange specimens from 
Chazuta (USNM 166903A-C) probably belong to an 
undescribed species. 

Life history. -Hoogmoed (1971) and Polder (1974a, 
1976) observed wrestling among captive specimens. 

In captive specimens, Polder (1976) observed that 
eggs are laid on leaves, clutch size is eight to 22 (clutch 
size is at least 27 in this species; see Table 4), the 
period from fertilization to hatching is 14 to 17 days, 
and the period from hatching to metamorphosis is 41 
to 54 days. Polder also noted that in their native habitat 
in Suriname, frogs of this species are extremely wary, 
and their coloration is inconspicuous; thus, he doubted 
that their coloration has an aposematic function. 

Parasites. -I found larval nematodes parasitizing 
a specimen of P. trivittatus (LACM 60981) from 7.2 
km northwest of Leticia, Colombia. Seven nematodes 
were free between the skin and the muscles (in the 
thighs and in the side of the body), and several more 
were enclosed in cysts attached to the thigh muscles. 

Diseases. -Polder (1976) has discussed diseases 
in captive specimens of this species. 

Distribution and habitat (Fig. 15). -Elevation rec­
ords are from 20 to 680 m. P. trivittatus inhabits the 
lowland forests of Guyana, of Suriname, and of the 
Amazon drainage of Colombia, Ecuador, Peru, and 
Brasil. M. Crump collected specimens near Belem, 
Brasil, in the daytime on the forest floor. In Suriname, 
population density of P. trivittatus is greater beside 
forest roads than in undisturbed forest; the frogs seem to 
prefer fallen trees with their tangle of broken branches, 
which provide calling and hiding places (Polder 1976). 

Localities. -COLOMBIA. Putumayo: junction Rios Aquiles 
and Mecaya, upper Caqueta drainage (USNM 144992-93). 
Amaz.onas: Puerto Narifio, Rfo Amazonas (ILS 3; USNM 
146831-32); 7.2 km NW Leticia (LACM 60981, 61015-17). 

ECUADOR.-[unable to locate]: La Chanta (USNM 61761). 
PERU. -Huanuco: Rfo Pachitea near Bosque Nacional 

de Iparia (TNHC 36467, 36484, 36489, 36491, 36493); 
Tingo Maria (USNM 129414; AMNH 53762; CAS 85152); 
Parque Nacional de la Bella Dunniente, 10 km by road S 
Tingo Maria (USNM 166910); Ganzo Azul (FMNH 45143, 
45292); Monte Alegre, Rfo Pachitea (AMNH 43021, 43025). 
San Martfn: Tocache (USNM 166908-09); Chazuta (USNM 
166907; AMNH 42616, 42786-89, 42943); Huayrapurina 
near Chazuta (AMNH 42952, 42954); Morales (AMNH 
42012); Pachiza (AMNH 42326, 42826); Achinamisa, Rfo 
Huallaga (AMNH 42183-85, 42339-43, 42509, 42545, 
42576, 42589-90, 43204). Loreto: Puerto Santa Clara and 
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Domo Santa Clara near Orellana (USNM 127214-18); 
Chayavitas (BM 67.6.13.24-25); Balsapuerto (FMNH 5641); 
Cachipuerto near Balsapuerto (AMNH 42876); Rio Cachiyacu 
E Balsapuerto (AMNH 42575); Iquitos (FMNH 109839; 
AMNH 42294); Cerro Azul, 24 km E Contamanii (FMNH 
56249-50); Puc all pa (FMNH 56251 ); Yarinacocha, Rio 
Ucayali (FMNH 45406-07, 56252-56); Pampa Hermosa, 
Rio Cushabatay (AMNH 42011, 42013-14, 42018, 42025, 
42145, 42255-63, 42360-70, 42375-76, 42457-58, 42662, 
42665, 42825, 42827, 42923, 43112-17, 43121-23, 43125, 
43268, 43460-61); upper Rio Cushabatay (AMNH 42310, 
43249, 43431); Barranca, upper Rio Marafi6n (AMNH 43345); 
divide between Utoquinia and Tapiche drainages (AMNH 
42249, 42468-70, 42472-73, 42564, 42695, 43047, 43370, 
43378); Puncua, Rio Tapiche (AMNH 42873, 42925); junction 
Rios Contaya and Tapiche (AMNH 42996); Rio Blanc'o 
(AMNH 42985); Rio Tamaya (AMNH 42802); Cashiboya 
(AMNH 42044, 42976, 43457); Ollanta near Quebrada 
Cashiboya (AMNH 43212); Rean Rean, Lago Suhaya (AMNH 
42709); Rio Pisqui (AMNH 43192, 43199, 43552); Yuri­
maguas (Boulenger 1883); near Tarapoto (Cope 1886); 
Pebas (Cope 1886); Estir6n, Rio Ampiyacu (CAS 93344); 
junction Rios Santiago and Maraii6n (AMNH 42741). Pasco: 
Puerto Bermudez (FMNH 3538); Nevati (KU 144347); 
Santa Isabel, Rio Nevati, 35 km SE Puerto Bermudez (USNM 
166764); Pan de Azucar, Iscozazin Valley, 39 km NNE 
Oxapampa (LACM 72035-46, 72057-61). Junfn: junction 
Rios Tambo and Ucayali (AMNH 43262). 

BRASlL.-Amazonas: Rio Tefe (Spix 1824); Tefe (MHNP 
6242); Japurii, Rio Japurii (MPEG 338-39); Benjamin Con­
stant (WCAB 13350; KU 93153; CAS 11870-72; B. Lutz 
and Kloss 1952); Rio Javary, 30 km downstream from Benja­
min Constant (CAS-SU 11879); Itacoai (B. Lutz and Kloss 
1952); Eirunepe, Rio Juruii (Miranda Ribeiro 1926); Manaus 
(K. Schmidt and Inger 1951); Rio Amazonas (UMMZ 62553); 
Paranii do Jacare, south of lower Rio Solimoes (CAS-SU 
11866). Para: 6bidos (Miranda Ribeiro 1926); Castanhal 
Grande near 6bidos (MRHN 61, 61B-61E); Santa Julia 
near Faro (MRHN 474); Peixeboi (ZSBS 99/1911; MCZ 
12138); Ilha de Maraj6 (MCZ 15663); Igarape-A~u (BM 
1904.7.26.8); IPEAN, 5 km E Belem (KU 127536-39); 
Utinga, 7 km E Belem (KU 127540). 

GUYANA.-East Demerara: Vryheids Lust (BM 78. 
12.13.19). West Demerara: Wismar (AMNH 45774). 
Rupununi: N Acarahy Mountains, W New River (KU 
69696- 700); headwaters ltabu Creek (FMNH 30909); 
Kuyuwini Landing (AMNH 46232); Marudi (AMNH 46570); 
Parabam (AMNH 46236). M(JUJruni-Potaro: Oko Mountains 
(FMNH 26716-21); Kartabo (AMNH 13493, 24925, 70988-
89); Kamakusa (AMNH 21401); Camaria Road (AMNH 
3989). 

SURINAME. -Nickerie: Frederik Willem IV-vallen 
(FMNH 30907-08; BM 1936.4.2.1-2, 1936.9.3.6-8); 
Sipaliwini Savanne (MSH 767); Kayser Gebergte (MSH 575, 
615, 630, 645, 657, 670); Corantijn Rivier near Washabo 
(RMNH uncat); Post Tigrie, New River (MSH 374, 390); 
Post Gonini, Coeroeni Rivier (MSH 321, 326, 353, 394); 
Wilhelmina Gebergte, linker Coppename Rivier (RMNH 
uncat); Fallawatra Rivier (Lidth de Jeude 1904). Suriname: 
Jodensavanne, Kamp 8 (AMNH 77450; RMNH 15014, 15017); 
Afobaka road, 10 km from Phedra (RMNH uncat). Broko­
pondo: Brownsberg (RMNH 15704); railroad, km 121, near 
quarry at foot of Brownsberg (RMNH 9716, 9719, 9723); 
railroad, km 121, upper Mahami Kreek (RMNH uncat); 
Brokopondo (RMNH uncat); Goud Placer (RMNH uncat); 
Tapoewatra, Gran Rio (MSH 263); Toekoemoetoe Kreek 
(RMNH uncat); near Saramacca Rivier, km 91.5 (BM 1946.4. 
1.23); upper Suriname Rivier above Sara Kreek (MCZ 10164, 

11030). Saramacca: Tibiti base camp (RMNH 6225). Maro­
wijne: Nassau Gebergte (RMNH 6413, 6600-01, 6603, 6637, 
6642-43, 6906-07, 7031, 7372, 8766); Paloemeu (RMNH 
15022); Moengo Tapoe (RMNH 425, 534, 647). 

Cleared and stained material. -LACM 60981. 

RESUMEN 

Las ranas venenosas de! genero Phyllobates (Familia 
Dendrobatidae) se encuentran desde Costa Rica hasta 
el Peru, Bolivia, y el Brasil. La mitad de las especies 
se encuentran en la region amazonica. Las 20 especies 
se colocan en cuatro grupos taxonomicos: grupo bicolor 

(Phyllobates especie, P. aurotaenia, P. bicolor, P. 
lugubris, P. vittatus); grupo femoralis (P. anthonyi, P. 
boulengeri, P. espinosai, P. femoralis, P. tricolor, P. 
zaparo); grupo pictus (P. bolivianus, P. ingeri, P. 

parvulus, P. petersi, P. pictus, P. pulchripectus, P. 
smaragdinus ); y grupo trivittatus (P. bassleri, P. 
trivittatus). 

Anteriormente todas las ranas dendrobatidas sin 
dientes se consideraban Dendrobates. En esta revision 
algunas especies que carecen de dientes se consideran 
Phyllobates. Asi es que Phyllobates no se distingue 
de Dendrobates por la presencia de dientes (aunque 
la mayoria de las especies de Phyllobates tiene dientes), 
sino por el tamafio de los discos y la largura de los 
dedos. En Phyllobates, los discos terminales de los 
ultimos tres dedos de la mano son relativamente 
pequefios (menos de 1.5 veces mas ancho que el 
dedo); el primer dedo de la mano es igual a o mas largo 
que el segundo. En Dendrobates, los discos terminales 
de los ultimos tres dedos de la mano son relativamente 
grandes (al menos dos veces mas ancho que el dedo); 
el primer dedo de la mano es mas corto que el segundo. 
Las siguientes especies anteriormente consideradas 
Dendrobates se incluyen aqui en Phyllobates: bassleri, 

ingeri, parvulus, pictus, y trivittatus. Las primeras 
tres de estas especies tienen dientes. Algunos ejem­
plares de P. pictus tienen dientes y la mayoria carece 
de dientes. P. trivittatus carece de dientes. 

El genero Phyllobates se mantiene distinto de su 
pariente, el genero Colostethus. En Phyllobates, el 
dorso (en el animal vivo) es negro con listas de un color 
subido, o es totalmente de un color subido (por ejemplo, 
rojo), mientras que en Colostethus, el dorso (en el 
animal vivo) tiene listas palidas o grises, y no es de 
un color subido. Probablemente la presencia de colores 
subidos se relaciona con la presencia de veneno en 
la pie!, o sea que la pie! de Phyllobates tiene veneno, 
y la de Colostethus no lo tiene. Hay especies que se 
parecen a ambos generos; ta! vez los dos generos se 
juntaran en el futuro. 
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Al menos dos especies de Phyllobates se utilizan 
por los indigenas para envenenar los dardos que tiran 
de bodoqueras. Los indigenas de la tribu choc6, que 
habitan la region lluviosa del Choc6 en Colombia, 
traspasan el cuerpo de la rana venenosa con una varilla, 
en algunos casos teniendo la rana sobre un fuego, y 
baten las puntas de los dardos contra la pie! de la rana. 
Este procedimiento, descrito por Posada (1909) y 
Wassen (1957), causa tanto dolor al pobre animal que 
su veneno exuda sobre la pie! y se adhiere a un surco 
espiral en los dardos. Las dos especies de ranas que 
tienen la mala fortuna de utilizarse se Haman en la 
lengua embena O empera de los indigenas "kokoe" 
(Phyllobates aurotaenia) y "neara" (Phyllobates 
bicolor). 

Las ranas del genero Phyllobates son diumas, y la 
mayorfa habita el suelo sombreado de la selva humeda, 
donde se alimenta principalmente de hormigas pequefias. 
Ponen sus huevos en hojas. Despues de salir de los 
huevos, los renacuajos suben la espalda de un adulto 
(al menos en algunas especies, el adulto que lleva 
los renacuajos puede ser el padre o la madre). El adulto 
los lleva a una pequefia extension de agua (por ejemplo, 
el agua en el peciolo de una hoja de palma caida), donde 
los deja. Los renacuajos completan su desarrollo en 
el agua. 

En la unica especie (P. vittatus) cuya historia de 
vida se conoce bien, no hay amplexus. 

Se describen en esta obra cuatro especies nuevas 
procedentes de Sudamerica, Phyllobates petersi, P. 
pulchripectus, P. smaragdinus, y P. zaparo. 
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