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INTRODUCTION 

Until recently, anuran taxonomy has been the product of subjective 

2.nalaysis of ch?racters. Most authors, when describing species (individu3J.s! 

or samples of populations), have presented a subjective view of the 

11state" of chc1racters, which may not be consistent with previously 

published description·s. The variations and subjectivity inherent 

in these descriptions may make it easy for the original actho:c to 

make interspecific comparisons; however, other workers may find it 

difficult to derive the same conslusions. Furthermore, due to the 

high-degree of variability, such descriptions 1 individually or collec-

tively,, do not tend to provide a basis for a _sking questions about 

the biology of the group as a whole. At best, the descriptions are 

initial (but necessary) organizations of complex data sets. Few workers 

have used their taxonomic conclusions as a mechanism for discm:ning 

patterns relating to the biology of the group studied. 

Phenetic taxonomists have, in the past, proposed that an operational 

approach (=precise description of methods) in taxonomy is beet~ The • 

Pheneticists stress that operationalism satisfies the "repeatablity" 

requirement of the scientific method. Hull (1970) noted that the 

pheneticists have ignored or dented th~ role of individual judgereent 

or intuition during and after the analytical ·phase of a stcdy. Hull 

(1965, 1970) described how such a view is countcrproduttive to the 

devc lopment of new taxonomic t!wory. He sti;essed the importance of 

individual judgements bas~d on :iddit:i.onal knowledge which conforrr.s 

to other biologi~ai and sci3ntific ·theories. 
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Many recent taxonomic reviews that have used phenetic techniques 

for delimiting species have an inherent circularity in their presentation 

and scheme of analysis. The species are recognized~ priori, and 

their integ·rity, based on new specimen ·acquisitions and data, are 

"tested." In most cases the original taxo'nomic arrangement is proven 

correct. 

The biological species definition ·of Mayr (1969:19) -- "species 

are groups of interbreeding natural populations that are reproductively 

i.solated from other such groups" -- is difficult to prove preciseiy 

in the absence of reproductive data on the organisms in their natural 

habitat. TherefQre, without such reproductive data, speci(ic status 

must be implied by morphological similarity and differences. Species 

are composed of populations,and therefore the populations must satisfy 

the species criteria cited above, and also be further defined in 

terms of " ••• geographic distribution, ecological continuity, and 

genetic ~xchange .. ~" (Hull, 1970:40). 

Species de~imitation, in the absence of reproductive data, should 

result from an analysis of character variation within, and between, 

populations, without prior knowledge of the taxonomic relationships 

of the populations. In this manner the resulting species clusters 

(=phena fide Mayr-; 1970:422) may be considered hypotheses that are -- . 

subject to testing using different experimental ~echniques. Use of 

quantitati v~, · operationally defi.ned approaches (tempered with sound 

judgement within the constructs of scientific theory) in taxonomic 

studies will increase the information content of the proposed taxonomy 

and facilitate research pertaining to other aspects of the group 

studied •. 
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The principai goal of the study was to provide a phenetic review 

of the genus Colostethus, one of three genera· in the family Dendrobatidae. 

The results of the phenetic study are used to ·examine biological 

relationships in the genus. 

The genus C~lostethus was selected for this study ~ecaise the 

genus was relatively well defined, yet it had never been studied 

as a group; tadpoles are carried by the adults during part of their 

life cycle, enabling positive.la-rval identification; and, individuals 

are relatively easy to collect. Furthennore, the various species· 

in the genus are found in diverse habitats ranging from lowland tropical 

rainforest to paramri, from undisturbed natural habitats to man-~ade 

habitats such as pastures, irrigation ditches, and cultivated areas. 

3

The genus is restricted to the neotropics where it occurs from southeastern 

Brasil throughout the Amazon Basin, the Andes of Peru, Ecuador and 

Colombia, along ·the north coast of Venezuela, on Trinidad and Tobago, 

and through lowe-r Central America to central Costa Rica. Specimens 

have been collected from sea level {in the. inter-tidal zone) to over 

l~OOO m. 
The phenetic study was accomplished in six phases: 1) recording 

of individual character states; 2) pooling data from individuals 

by locality; 3) clustering populations using correlation and taxonomic 

distance phenograms; li) delimiting species clusters; 5) po,oling data 

from individuals by species; 6) clustering species using correlation 

and distance phenograms. 

The species phenogram is then used heuristically to determine 

if the species clusters reflect meaningful biological patterns that 

can be tested. 

', 
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MATERIALS .Al~D,METHODS 

Materials and Characters 

Over 3000 specimens (adults, free-swimming and back-riding larvae) 

were examined. (Specimens examined are cited in Appendix A). Character 

states were recorded from 2118 adult specimens (914 males and 1204 

females) ,from 305 localities. Morphological data were recorded from 

well preserved, sexually mature specimens. Two types of characters 

were used in the study: mensural (=measurements) and coded. The mensural 

characters are defined {n Table 1, and the coded characters, and 

associated character states, are defined in Table 2. All characters 

used in the analyses are illustrated in Figures 1-6. 

A system was developed for recording the extent of toe webbing. 

(characters 22-27) that is similar to that developed by Savage and 

Heyer (1967) to measure digital webbing in Phyllomedusa. However, 

the Savage/Heyer method actually describes the number of free phal~nges 

on a digit -- a digit with the web extending to the base of the digital· 

disc would receive a score of "0''• The method used in this study 

describes the extent of webbing for the right and left sides of toes 

II to V (Fig. 3b) on the foot. As in the Savage/ Heyer system the 

subarticular tube't."cles (counted distally from the palm) on the digits 

provides the scale by which the webbing is measured. A digit with 

the web extending to the second subarticu.lar tubercle receives a 

score of "2".,Data were not recorded for webbing between the first 

and second toes because they are extremely short and the extent of 

webbing is difficult to standardize. The extent of webbing is presented 
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Table 1. Mensural characters (taken to nearest mm with dial calipers). 

Character Character Code 
Number 

1 Snout-Vent Length S-V L 

2 Head Width HW

3 Inter-Orbital IOD 
Distance 

4 Inter-Narial IND 
Distance 

5 Head Length HL 

6 Eye Diameter ED 

.; 

Reference 
Figure 

le 

lb 

lb 

lb 

la 

la 

Character 
State 

The distance between the tip of the 
snout and the vent, with the calipers 
perpendicular to the body. 

The distance across the head at the 
posterior m~rgin of the tympanum. 

The distance between the eye sockats 
on the dorsal surface of the head 
with the calipers abutting the bone. 

The distance between the nostrils 
with the calipers perpendicular to 
the long axis of the body. 

The distance between the posterior 
margin of the tympanum and the tip 
of the snout. 

The diameter of the right eye measured 
in a horizontal plane • 



Table 1: Continued. 

Character Character 
Number 

7 Tympanum Diameter 

8 Eye-Forearm 

9 Forearm Length 

10 Finger length 

11 Finger Disc Width 

Code 

TD 

E-F 

FORL 

FINL 

ADIS 

Reference Character 
Figure State 

la The width of the right tympanum 
measured from the outer margin of 
the tympanie ring in a horizontal 
plane. 

le The distance between the postero-
ventral margin of the eye socket and 
the anterodorsal margin of the 
insertion of the arm. 

le The distance bwtween_the posterior 
margin of the inner palmar tubercle 
and the elbow of the right arm, with 
the forearm bent 90° to the -upper arm.-· 

2a The distance between the proximal -edge 
of the proximal .subarticular tubercle 
and the tip of the third finger of the 
right hand. 

2a The width of the disc of the third 
finger. on the right hand. 



Table 1: Continued. 

Character 
Number 

12 

13

14 

15 

Character 

Tibia Length 

Foot Length 

Toe Length 

Toe Disc Width 

Code 

TIBL 

FOOT 

TOEL 

DTOE 

Reference Character 
Figure State 

le The distance between the knee and 
the tarsus of the right leg. 

2b The distance between the posterior mar-
gin of the outer metatarsal tubercle 
and the tip of the .fourth toe on the 
right foot. 

2b The distance between the posterior 
mar.gin of the proximal subarticular 
tubercle and the·tip of the fourth 
toe ori the right foot. 

2b The width of the disc of the 'fourth 
toe on the right foot. 
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Fig. 1. Mensural characters used in the analysis; character 

codes are cited in capital latters, character numbers are cited in 

parentheses (see Table 1). A. Lateral head measurement·s. B. Dorsal 

head measurements. C. Body and limb measurements. 

··~· .,.. ... . ' • ,

~-.t ' 

.·.. :,.. :. 



11 ·

1-- HLI csl 
I

..:...-,,_ ·. . 

B

S\l,L .
.-r/) .



12 



Fig. 2. Hand and foot measurements used in the analysis; character 

codes are cited in capital letters, character numbers are cited in 

Arabic numbers, digits are numbered in Roman numbers (see Table 1). 

a. Hand measurements. b. Foot measurements. 
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Fig. 3~ Coded characters recorded from the hand and foot; character 

numbers are cited in Arabic numbers, digits are numbered in Roman 

numbers ·(see Table 2). a. Coded characters on the hand. b. Coded 

characters on the foot. 
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T·able 2. Coded characters. 

Character Character Code Reference character Score Number Figure State 

16 Disc of finger III FIDI 3a Equal to diameter of finger 0 
Width greater than diameter of 
finger 1 

17 Relative lengths of REF! 3a Finger I= finger II in length 0
fi~gers I and II Finger I longer than finger II 1 

Finger II longer than finger I 2 

18 Fringe on finger II FIFR 3a Absent 0 
Present 1 

19 Disc of toe IV TOD! 3b Equal to diameter of toe 0
Width greater than diameter of toe 1 

20 Fringe on toe IV TOFR 3b Absent 0 
Present 1 

21 Outer tarsal fold TARF 3b Absent 0 
Present 1 



Table 2: Continued. 

Character Character Code Reference Character Score Number Figure State· 

22 Extent of webbing on WBR2 3b No webbing 0 
right side of toe II Web to first subarticular tubercle 1 

Web to base of disc 2 

23 Extent of webbing on· WBLJ 3b No webbing 0
left side of toe III Web to first subarticular tubercle 1 

Web to second subarticular tubercle 2 
Web to base of disc 'l 

..J

24 Extent of webbing on WBR3 3b No webbing 0 
right side of toe III Web to first subarticular tubercle 1 

Web to second subarticular tubercle 2
Web to base of disc 3 

25/26 Extent of webbing on WBL4 3b No webbing 0
left (right) side of (WBR4) Web to first subarticular tubercle 1 
toe IV Web to second subarticular tubercle 2 

Web to third subarticular tubercle 3
Web to base of disc 4 

27 Extent of webbing on WBL5 3b No webbing 0
left side of toe V Web to_ first subarticular tubercle 1 

Web to second subarticular tubercle 2 
Web to base of disc 3



Table 2: Continued. 

Character Character Code Reference Character Score 
Number Figure State 

28 Dorsolateral stripe DLST 4; Absent 0 
Present 1 

29 Oblique late-ral ·OLST 4 Absent 0 
stripe Short, not extending to eye 1 

Long, extending to eye 2 

30 Ventrolateral stripe VLST 4 Absent 0
Present 1 

31 Chest markings CHES· 5a-b Absent 0 
Two discrete spots 1 
Transverse b~r 2 

32 6a-e Absent 0 
Reticulate 1 
Dark spots, light ground color 2
Solid infuscation 3
Marbled 4
Light spots, dark ground color 5 



Table 2: Continued. 

Character Character Code Reference Character Score 
Number Figure State 

33 Ventral color SEXD Color does not differ between sexes 0 
Color differs between sexes 1 

34 Finger III cf males FIN3 3a Not swollen 0 
Swollen l 
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Fig. 4. Coded patterns on the chest (see Table 2). A. Two discrete 

spots. B. Transverse black bar. 
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Fig. 5. Coded patterns on the belly (see Table 2). A. Reticulate. 

B. Dark spots on a pale ground color. C. Solid dark infuscation. 

D. Marbled. E. Light spots on a dark ground color. 
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Fig. 6. Lateral stripe coded characters, Arabic .numbers refer 

to character numbers cited in Table 2. [28 = Dorsolateral stripe; 

29 = Oblique lateral stripe (dashed inset i~ the short character 

state); 30 ventrolateral stripe.] 
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as a "formula" in each species account. Roman numerals refer to toes, 

number V being the outer-most toe, and Arabic numbers describe the 

relationship of the webbing to the respectiv~ subarticular tubercles. 

Basally webbed toes received a score of 0.5. The foot in Fig. 3b 

illustrates a toe webbing formula of II 1.5-2.0 III 2.0-2.5 IV 2.0-

2.0 V. As illustrated in the example, if the webbing attaches to 

the toe between the subarticular tubercles, the score is recorded 

co the nearest 0.5. In species having variable webbing the average 

extent of the webbing for each side of a toe is recorded next to 

the Roman number, followed by the.range in the extent of webbing 

in parentheses. For example, the webbing between the fourth and fifth 

toes inf• fuliginosus is repo~ted as: IV 1.8 (1.5 to 2.0)-(2.0 to 

3.0) 2.5 V. The average extent of webbing on the right side of the 

fourth toe is 1.8 and the range of attachment is between 1.5 and 

2.0. 

Supplementary data were taken from the coloration of living 

adults, larvae, and recordings of mating calls. These data were not 

used in the statisiical analyses; however, they were used to supplement 

the data on the samples after the species were identified. Also, 

these data (where available) are cited in the accounts of the species, 

The species accounts consist of: 1) synonymy; 2) diagnosis (using 

characters 1 and 16-34 numbered sequentially 1-15) and comparisons 

with all similar forms; 3) description of the adult coloration in 

life; 4) description of the larvae; 5) description of the call; 6) 

description of geographic distribution; and 7) special remarks, if 

applicable. 

The description of the adult coloration in life is based on 

26 
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Fig. ' ?• Larvalmouthparts cited in the species accounts. 
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my own field notes and those of other workers, colo:i; transparencies, 

and published descriptions. The descriptions are standardized to 

facilitate interspecific comparisons; however, variations in the 

sources of information prevented complete standardization. 

The descriptions of the larvae emphasize the rnouthparts. The 

descriptions are standardized to facilitate comparisons between species. 

The larval stages cited are those .described by Gesner (1960). Characters 

used to describe larval mouthparts are identified in Fig. 7. 

The descriptions of ·the calls are also standardized. The pauci.ty 

of call data for any one species prevents extensive use of the data; 

however, a minimal description is presented with a figure of the 

audiospectrogram, for those species for which recordings are available. 

The data reported are: 1) number of not~s repeated in a defined series 

(one, two, three or a continuous trill); 2) duration of the note(s) 

in seconds; 3) time between notes or series of notes (taken from 

. the beginning of the first note in a series to the beginning of the 

first note in the next series) in seconds; 4) number of harmonics; 

5) fundamental frequency in Hertz (Htz); 6) ~ominant frequency in 

29

Htz. Most recordings were made in the field with a Uher 4000-S. Recordings 

were analyzed with a vibralyzer (Kay Telemetries). Audiospectrograms 

were made using the Oto 8800 Htz range. 

Phenetic Analysis 

Specimen related data were pooled by sex withi11:_ populations. 

A population is defined as morphologically similar specimens collected 

at one locality. Populations were numerically coded -- no a priori 



identification of species were made. Mensur2l characters were expressed 

as means, coded characters were expressed as modes. A Honeywell 635 

Computer, at The University of Kansas, was used for the phenetic 

and statistical analyses. 

A subroutine, Classical Numerical Taxonomy ·(cLSNT) of the Numeri.cal 

Taxonomy Program System (NT-SYS) developed by James Rohlf, was used 

for the phenetic analysis. In this analysis the characters are standard-

ized, on the basis of the variation in an individual character state 

about the grand mean for the character and weighted by the standard 

deviation for the character. The standardization of the character 

states reduces the weighting effect resulting from large and small 

numbers in the data set. ·The standardized character states are then 

used to calculate Pearson Product Moment correlation coefficients 

for each pair of Operational Taxonomic Units (OTUs). A similarity 

phenogram, based on populations is calculated for each sex using 

the correlation matrix. The program also calculates the taxonomic 

distance between each pair of OTU 1 s using the standardized data. 

Th~ resulting Taxonomic Distance Matrix is used to calculate a distance 

phenogram, ,; based on populations, for each sex. Both correlation 

and distance phenograms, used in this study were calculated using 

the "unweighted pair-group method with arithmetic averages". For 

further discussion of these procedures see Sneath and Sokal (1973). 

Males and f~males were .studied independently at the population 

level. Examination of the specimens, in as~ociation with the distance 

and correlation phenograms, provided a basis for delimiting species 

clusters. Figure 8 is a section of the female population similarity. 

phenogram that was used to identify the indicated species. 
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Fig. 8. Segment of the female population similarity phenogram 

showing species clusters of populations 1-18. 
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Following species identification, data on individual specimens 

were pooled by species. A computer program written by Dennis M. Power 

was used to calculate the basic statistics for each rnensural character 

for each species. These data are presented in Appendix B. Because 
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of the high correlation between the rnensural characters only the 

snout-vent length for both males and females and the coded characters 

(Table 2) were used as a basis for calculating the species phenograms. 

Male and female snout-vent lengths (character No. 1), two state charac- · 

ters (Nos. 16, 18-21, 28, 30 33 and 34) and linearly related characters 

(Nos. 22-27) were expressed as averages. Multiple state characters 

that do not have a linear relationship (Nos. 17, 29, 31 and 32) were 

expressed as the mode for the species •. 

Sixty-three phenetic species are recognized in the genus Colostethus 

on the basis of the analysis (Figs 9 and 10). The cophenetic correlation 

coeffi:cients for the correlation and distance phenograms are 0.687 

and 0.804 respectively. 

Descriptive accounts are provided for each of the 63 species. 

The species accounts are arranged alphabetically, and a dichotomous 

key to the species is provided. 

Two species, ramosi and ferrugineus, are poorly separated in 

the distance phenogram (0.12 level; "0" denotes no separation) and 

lack separation :in the similarity phenoeram (100% similar). This 

is explained by the limited number of characters used in the analysis. 

Comparison of specimens of each nominal taxon supports their recognition 

as two species. Colostcthus ferragineus has a black triangular mark 

between the eyes (absent in ~~j.); a series of brown and grayish 



yello~s spots on the anterior and posterior surfaces of the thigh 

in preservative (light gray in ramosi); and a series of brown and 

grayish yellow spots on the ventral surface of the forearm (dark 

gray in ramosi). Furthermore, the coloration of the adults in life 

differs considerably (see respective species accounts). 
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Fig. 9. . Similarity phenogram of the species of Colostethus 

(Coefficient of Cophenetic Correlation= 0.687). 
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Fig. 10. Taxonomic distance phenogram of the species of Colostethus; 

the .dashed line defines 21 clusters that are numbered to the right 

(Coefficient of Cophenetic Correlation= 0.804). 
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ANALYSIS OF FRENETIC CLUSTERS 

Phenetic clusters are determined by the relative number of shared 

character states common to the species within a cluster. The more 

similar species are, within the constraints defined by the number 

and kind of characters and OTUs, the greater the likelihood that 

similar species would be clustered closer together. Subsequent discussion 

is restricted to the distance phenogram, because of the higher coef-

ficient of cophenetic correlation; however, the same basic clusters 

are found in the similarity phenogram. In the distance phenogram 

(Fig 10) species at the top tend to be smaller and lack toe webbing; 

species in the middle are of.intermediate size and have intermediate 

toe webbing; species at the bottom tend to be larger and have fully 

webbed toes. 

A frequency distribution of the values linking the species in 

the distance phenogram results in a bimodal distribution (Fig. 11) •. 

The right hand curve denotes species branches. The left hand curve 

denotes a trend towards supraspecifc clustering. A line drawn between 

the 0.95 and 1.30 levels (shaded area in Fig. 11) defines 21 supraspecific 

clusters. 

Is there biological significance in the supraspecific clustering? 

In order to answer this question I offer six alternate hypotheses: 

1. • The supra specific clusters reflect adaptive trends. 

2. Tpc supra specific clusters reflect phylogenetic relationships. 

3. The supra specific clusters reflect biogeographical relationships. 

4. The supra specific clusters reflect some combination of numbers 

1-3. 
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Fig. 11. Frequency distribution of the taxonomic distance values 

linking species in the taxonomic distance phenogram; shaded area 

defines the range of the line used to delimit the numbered clusters 

in Fig. 10. 
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5. The supraspecific clusters reflect some relationship(s) 

not addressed in numbers 1-4. 

6. The supraspecific clusters mean nothi~g. 

Each hypothesis is discussed below. It is realized that definitive 

answers ·.to the questions posed by these hypotheses wi 11 require further 

study; however, such studies are beyond the·scope of the present 

presentation. The objective is to demonstrate the value of the phenogram 

as a mechanism for generating questions about the nature of the genus 

Colostethus, or any other group being studied. In the discussions 

that follow, when sufficient data are available to provide further 

insight into the biology of the genus, these data are presented. 

1. The supraspecific clusters reflect adaptive trends.-- If 

the clusters reflect adaptive trends, character states shared by 

OTUs within a cluster may describe the adaptiveness of the species 

for an environmental zone or particular kind of habitat. Conceptually 

that part of the environment occupied by a species is part of its 

niche. In practice, the niche is implied (or defined) by the various 

activities or restraints which limit the species to a particular 

part of the environment·in which it lives. Therefore; character 

states common to species withln a cluster may provide some insight 

into what factors may be restricting species in the genus Colostethus. 

Character states shared by species within a cluster may be the result 

of reversals, convergence ·or parallelism. However, this may not be 

true if the adaptive strategy implied by the cormnon character states 

is found in closely related forms. Character convergence and its 
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Table 3: Characteristics of Environmental Zones. 

Character 

Altitude (m) 

Topography 

Precipitation 

Cover 

Ground cover 

Lowland 
Rainforest 

0-900 

flat 

rain 

forest canopy. 

leaf litter 

Montane 
Rainforest 

600-2000 

steep 

rain 

forest .canopy 

leaf litter · 

Cloud 
Forest 

1600-2800 

steep 

cloud & rain 

forest canopy 

leaf litter · 

43 

, 
Sub paramo , 
and paramo 

2500-4000 

flat 

rain/snow 

low shrubs, 
grasses 

· _rocks, 
mosses 



implication in the phylogeny of the species is discussed further 

the next section. 

Williams (1966:252), Sokal and Crovello (1968) and Sokal (1973) 

have stated that the "species" has no special significance for studying 

adaptation but that the populations are the adaptive units. I contend 

that the species is the sum of its populations, and therefore generalized 

adaptive trends are inherent in their character sets. 

In the present study when species (by supraspecific cluster) 

are classified according to their presence or absence in broadly 

defined environmental zones (defined in Table 3) a pattern is suggested 

(Table 4). The environmental zones, as I pave defined them, stress 

.topographic and floristic characteristics rather than precipitation. 

Myers (1969:11) emphasized the importance of topography instead 

of climate in defining environmental zones, particularly cloud forest,. 
I in Panama. Furthermore, weather data are not available for most 

of the ranges occupied by species in the genus Colostethus • 

. Subsequent discussion of environmental associations of species 

within the supraspecific clusters is restricted to those clusters 

with three or more species. Species in clusters 2, 15 and 21 occur 

over a broad range of. environmental zones. Species in clusters 3, 

9, 12, 17 and 19 are more restricted in their distributions. Using 

supplemental natural history data and the character states common 

to species within a cluster, the following profiles are drawn for 

each cluster. Each cluster profile describes: 1) the environmental 

zone(s) or habitat in which the species are found; 2) character states 

of the hand and foot; and 3) character states of the lateral and 

ventral color patterns. 
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Table 4. Distribution of species in environmental zones by superspecific cluster. 

Envirqnmental Zone 
Cluster Species - Lo Rain- Montane Cloud Paramo f.,_ X

Alt (m) forest Rainforest Fa.rest Subparamo 

1 alagoanus 500 X 

2 anthracinus 3042 X X

infraguttatus 780 X X

whymperi 1693 X

taeniatus 2640 X X 

bolivianus 1050 X 

lehmanni 1900 X

capixaba 1000 X

ferrugineus 2000 X

ramosi 1240 X 

orthius 2929 X X

3 baeobatrachus 200 X

decussatus 7~ 
I"" X

nubicola 423 X

,r.,-
lJl 



Table 4 (continued) 

Environmental Zone 
Cluster Species X Lo Rain- Montane Cloud Paramo & 

Alt (m) forest Rainforest Forest Subparamo 

4 modestus 2095 X X 

speccacoeliacus 2468 X X 

5 fraterdanieli 1900 X X 

6 degranvillei 500 X 

7 alboguttatus 1855 X 

8 mandelorum 2630 X 

9 brunneus 1000 X 

beebei 1000 X 

peruvianus 1580 X 

10 carioca 500 X

sauli 355 X 



Table 4 (continued) 

Environmental Zone 
Cluster Species . X Lo Rain- Montane Cloud Paramo & 

Alt (m) forest Rainforest Forest Subparamo 

11 trossulus 1830 X 

cruciarius 970 X 

12 elachyhistus 1813 X X 

simulacrus 1880 X X

galerus 1963 X X

zelus 2000 X X 

percnopelmus 1610 X · X 

herminae 1036 X X

praecia 600 X X 

trinitatus 500 X X 

13 pha1eromystax 390 X

14 piuntza 1830 X 



Table 4 {continued) 

Environmental Zone 
Cluster Species X Lo Rain- Montane Cloud Paramo & 

Alt (m) forest Rainforest Forest Subparamo 

15 inguinal is 382 X X 

cistemaculus 1055 X

mertensi - 2242 X X

16 1 ati nasus 1298 X

17 kingsburyi 1150 ·x

marchesianus 320 X 

pratti 504 X X

talamancae 307 X X 

phaeoceneon 550 X

ranoi des · 400 X

18 ol fersi oi des 1000 X x · 



Table 4 (continued) 

Cluster Species - Lo Rain- Montane Cloud Paramo & X
Alt (m) forest Rainforest Forest Subparamo 

19 astralos 3750 X

subpunctatus 2658 X

sylvatica 2649 X X

vertebral is 2818 X

20 bromelicola 1500 X

21 amplissimus 2400 X

palmatus 2000 X X X

fuliginosus 879 · X X

argus 1603 X

chocoensis 150 X

dunni 500 X X

meridensis 1600 X

collaris 1575 X

olmoni 500 X X

ri veroi 600 X
~ 
\0



Species in Cluster 2: 

1. Are usually associated with weedy or grassy habitats, 

.and man-made habitats, i.e. drainage ditches, irrigation 

ditches, pastures, cultivated areas, etc. 

2. Are small to intennediate in size; lack toe webbing; 

lack fringes on the q.ngers and toes; have expanded 

finger and toe discs; and lack an outer tarsal fold. 

3. Lack a dorsolateral stripe; have an oblique lateral 

stripe extending to the eye; lack a ventrolateral stripe; 

and have ~arious color patterns on the bellj. 

Species in clusters 15 and 21: 

1. Are only fou~d in deep streams. 

2. Tend to be large; have moderate to fully webbed toes; 

have fringes on the fingers and toes; have expanded 

finger and toe discs; and, have an outer tarsal fold. 

3. Lack a dorsolateral stripe; may, or may not, have an 

oblique lateral stripe (not extending to eye if present); 

and tend to lack color patterns on the belly. 

Profiles of clusters of species with more restricted environmental 

distributions are presented in order of increasing altitude. 

Species in ~luster 3: 

1. Are restricted to low tropical rainforest on the Pacific 

coast and in the Amazon Basin. 

2. Are small; have basally webbed toes, or lack toe webbing; 

lack fringes on the fingers but have fringes on the 
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toes; lack expanded finger discs but have expanded 

toe discs; and, generally lack an outer tarsal fold. 

3. Lack a dorsolateral stripe; have an oblique lateral 

stripe that extends to the eye; lack a ventrolateral 

stripe; and lack color patterns on the belly. 

Species in cluster 17: 

1. Occur in low and montane rainforests. 

2. Are intermediate.in. size; lack toe webbing; may, or 

may not, have fringes on the fingers or toes; have 

expanded finger and toe discs; and generally lack an 

outer tarsal fold. 

3. Lack a dorsolateral stripe; may, or may not, have an 

oblique lateral stripe (not extending to the eye if 

present); lack a. ventrolateral stripe; and lack color 

patterns on the belly. 

Species in cluster 9: 

1. Are restricted to montane rainforest. 

2. Are small; have basal webbing between toes II and III 

and III and IV but lack webbing between toes IV and 

V; generally lack fringes on the fingers but have fringes 

on the toes; have expanded finger and toe discs; and, 

generally have an outer tarsal fold. 

3. Have a dorsolateral stripe; generally have an oblique 

lateral stripe (not extending to eye); lack a ventrolateral 

stripe; and lack a color pattern on the belly. 

Species in cluster 12: 

1. Occur in montane rainforest and cloud forest. 

51 



2. Are intermediate in size; generally have basal webbing 

between toes II and nr and III and IV but lack webbing 

between toes IV and V• 
'

have fringes on the finger and 

toes; have expanded finger and toe discs; and, have 

an outer tarsal fold. 

3. Lack a dorsolateral stripe; have an oblique lateral 1

stripe, not extending ·to the eye; la.ck a ventrolateral 

stripe; and, may, or may not, have a color pattern 

on the belly. 

Species in cluster 19: 

1. Occur in cloud forest, subp,ramo and p!ramo. 

2. Are intermediate in size; lack toe webbing; may, or 

may not, have fringes on the fingers and ~oes; lack 

expanded tinger discs and generally lack expanded toe 

discs; and, may, or may not, have an outer tarsal fold. 

3. Lack a dorsolateral stripe; have an oblique lateral 

stripe, extending to the eye; lack a ventrolateral 

stripe; and, generally have a color pattern on the 

belly. 

Character states of the fingers and toes may reflect adaptations 

to environmental zones or habitats. Weed species lack toe webbing 

and fringes on the digits but have expanded finger and toe discs. 

Aquatic species have extensive toe webbing, fringes on the digits, 

and expanded finger and toe discs. Species which range through 

environmental zones, even within a cluster, tend to be more variable 

in certain character states than species which are restricted to 
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a particular zone. Color patterns on the sides and belly may also 

have adaptive significance; however this is not clearly shown in 

the data. 

In conclusion, the supraspecific clusters do reflect adaptations 

of characters associated with the hand and foot. 

2. The Supraspecific clusters.reflect phylogeneticrelationships.--

Sneath and Sokal (1973) discussed the merit of using phenetic cluster 

analysis to describe phylogenetic relationships. They stated that 

phenetic clusters are defined on the basis of patristic distance 

and convergent evolution (in an additive manner); phylogenetic relation-

ships are defined on the basis of patristic and cladistic (=branching) 

relationships (in a non-additive manner). While patristic relationships 

can be determined (and are in fact. an integral part of the algorithm 

used to calculate the phenetic clusters), the cladistic relationships 

require separate analysis and rely on.shared and derived character 

states. However, Sokal and Sneath (1963:227) stated that " ••• phenetically 

adjacent taxa represent phyletic 'twigs' which usually originate 

from the same branch •••• fl Therefore, a generalized pattern of phy-

logenetic relationships is inherent in the phenogram. Convergence 

and parallel character states are implied in the absence of the 
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fossil recor~. Therefore, convergent characters may cause unrelated 

species to cluster together and make it impossible to state unquestionably 

that species within a cluster are more closely related to each other 

than th~y are to species in other clusters. 

Therefore, if the supraspecific clusters have a phylogenetic 

significance, tho species within each cluster must be more closely 



related than any one species is with species in another cluster. 

Without a cladistic analysis iricluding data £rem representative 

species of Phyllobates and Dendrobates and the leptodactylid subfamily 

Elosiinae, the phylogenetic relationships cannot be determined. However, 

in light of the analysis of adaptive trends discussed in the preceding 

section, certain predicitions can be made. The ancestral form inhabited 

low tropical rainforest. Andean species are derived. Toe webbing 

is a derived character which may have evolved twice: once in concert 

with the movement up the slopes of the Andes and a second time in 

those taxa which are aquatic. Species in cluster 19 (cloud forest, 

subp~ramo and p!ramo inhabitants) were derived from the weed species 

stock (cluster 2) or the low tropical rainforest stock (cluster 3). 

3. The supraspecific clusters reflect biogeographical relationships.--

Biogeography relates adaptive trends and phylogenetic relationships 

with the geologic and climatic history of the area in which the group 

is found. Vanzolini and Williams (1970), Haffer (1969) and Vuilleumier 

(1971) have emphasized the importance of the,Quaternary and the existence 

of low tropical refugia in South America in explaining the current 

species diversity and distribution patterns in various groups. They 

noted that climatic conditions fluctuated considerably during the 

Pleistocene in South America, a.nd that on a cyclic basis, much of 

the area now occupied by tropical and montane rainforest was drier 

and replaced by non-forest environments. Isolated pockets of tropical 

rainforest persisted during the <lrier periods acting as refugia for 

a number of plant and animal species. Vui.lleumier (1971:778) stated 

that 11 ••• speciation of forest elements was initiated -- and sometimes 

comple.te<l -- in [these] isolated patches of fragmented forest." 



The refugia model for speciation provides that the progenitor 

species had a broad distribution throughout the area that is now 

lowland tropical rainforest. Furthermore, it presumes that the progenitor 

environment was tropical rainforest and that the species inhabiting 

it were appropriately adapted for such an environment. As climatic 

conditions became drier the floristic components of the environment 

changed, except in the isolated refugia. Species in the lowland tropical 

rainforest either became extinct, became isolated in one or several 
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of the refugia,. or invaded the drier habitats -- ,presuming a preadaptatiori 

to the drier environment. In both of the latter two options "speciation," 

as viewed in retrospect, would have taken place given sufficient 

time. One generalized progenitor locked into one of the refugia and 

isolated from other refugees might have emerged as a "new" species 

as the climate grew wetter again. The climatic changes must have 

happened over long periods of time. Van der Harmnen and Gonzalez (1960) 

estimated that the climate in northern South America has been getting 

progressively wetter during the past l+OOO years. Furthermore, the 

Post Wisconsin period in the temperate areas is cited as 10,000 years. 

The cyclic recurrence of the wet and dry periods, with concornmitant 

advance and retreat of species into refugia, would account for some 

of the species diversity recognized today in the lowland tropical 

rainforests of South America. 



According to Vuilleumier (1971) the final uplift of the Andes 

took place during the Tertiary, thereby limiting the age of the high 

Andean species. Therefore, montane species, e~pecially subp!ramo 
,I and paramo taxa, are considered to be derived. The final uplift 

of the Andes.was followed by successive periods of glaciation during 

the Pleistocene. Vuilleumier stated that the changes in the local 

environmental conditions, as a result of the glaciation, also contributed 

to the speciation process. The glacial periods caused a lowering 

of the vegetation belts permitting species to move freely between 

isolated peaks. Subsequent retreat of the glaciers with a rise in 

the elevation of the vegetation belts would leave recent immigrants 

to mountain peaks isolated. This does not account for the otiginal 

immigration from the lowland tropical rainforests into the montane 

environments. 

There is some controversy over the exact correlation of the 

glacial periods with the changes in climate in the low tropical rainfor-

ests. It seems reasonable to assume that some correlation in the 

effects of these events was realized. 

56 

If the supraspecific clusters reflect some biogeographic relationships 

it is presumed that the clusters would have some relationship with 

either the refugia or glacial model described above. The distributions 

of the species (by supraspecific ·cluster) are presented in Figs. 

13-21; recognized refugia are -indi~ated in Fig. 12. The association 

with a refugium is described for the species in each cluster. An 

association is noted only if the current distribution of the species 

overlaps a recognized refugium. 
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Fig. 12. Refugia in South America. Arabic numbers 1-9 refer 

to ref ugia identif fed by Haff er ( 1969) ; Roman numbers i -iv refer 

to "Core" areas identified by Vanzo lini and Williams (1970); "m" 

refers the the Serra do Mar refugi.um identified by Muller (1968). 
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Cluster 1. The one species, alagoanus, is not associated with 

a refugium. 2. 

Cluster 2. None of the nine species is associated with a refugium. 

Cluster 3. Colostethus nubicola is associated with Haffer's 

refugium 1; decussatus and baeobatrachus are not 

associated with a refugium. 

Cluster 4. Neither of the two species is associated with a refugium. 

Cluster 5. The one species, fraterdanieli, is not associated 

with a refugium. 

Cluster 6. The one species, degranvillei, is not. directly ~ssociated 

with a refugium; however its distribution is in the 

general area of Haffer's refugium 8 or Vanzolini's 

Core II. 

Cluster 7. The one species, alboguttatus, is not associated 

with a refugium. 

Cluster 8. The one species, mandelorum, is not associated with · 

a refugium. 

Cluster 9. Colostethus brunneus may be associated with Vanzolini's 

Core IV; beebei is associated with Vanzolini's Core 

I and Haffer's refugium 8; and, peruvianus is associated 

with Haffer's refugium 5. 

Cluster 10. Colostethus sauli is associated with Haffer's refugium 

4 and Vanzolini's Core III; and carioca is associated 

with Muller's Serra do Mar refugium. 

Cluster 11. Neither of the two species is associated with a refugium. 

Cluster 12. Colostethus elachyhistus, simulacrus, galerus, zelus 

and percnopalmus. are not associated with refugi.a; 
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herminae is associated with Vanzolini's Core II; and, 

praecia and trinitatus are not associated with iefugia. 

Cluster 13. The one species, phaleromystax, is not associated 

with a refugium. 

Cluster 14. The one species, piuntza, is not associated with a 

refugium~ 

Cluster 15. Colostethus inguinalis is associated with Haffer's 

refugium 1; the other species, cistemaculus and mertensi, 

are not associated with a refugium. 

Cluster 16. The one species, latinasus, is not associated with 

a refugium. 

Cluster 17. Species on the eastern slopes of the Andes (kingsburyi, 

marchesianus, phaeoteneon and ranoides) are associated 

with Haffer's refugia 4 and 5 and with Vanzolini's 

Core III; the species on the western slopes (talamartcae 

and pratti) are associated with Haffer's refugia 

1 and 2. 

Cluster 18. The one species, olfersioide~, is associated with 

Muller's Serra do Mar refugium in southeastern Brasil. 
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Cluster 19. None of the four species is associated with a refugium. 

Cluster 20. The one species, bromelicola, is associated with Vanzolini's 

Core II. 

Cluster 21. Colostethus amplissimus, palmatus, fuliginosus, argus 

and are not associated with a refugium; chocoensis 

is associated with Haffer's refugium 1; dunni is associated 

with Vanzolini's Core II; meridensis, collaris, olm9Ei 

and riveroi are not associated with a rcfugium. 
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Fig. 13. Distribution of species of Colostethus in clusters 

1 and 2 based bn the taxonomic distance phenogram. Cluster 1: A. 

Q• alagoanus. Cluster 2: a. C. anthracinus; b. infraguttatus; c. 

whymperi; d. taeniatus; e. bolivianus; f. lehmanni; g. capixaba; 

h. ferrugineus; i. ramosi; j. orthius. 
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Fig. 14. Distribution of species of Colostethus in clusters 

3 and 4 based on the taxonomic distance ph~nogram (Fig. ·10). Cluster 

3: A. f• baeobatrachus; B. decussatus; C. nubicola. Cluster 4: a. 

C. rnodestus; b. speccacoeliacus. 
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Fig. 15. Distribution of species of Colostethus in clusters 

5-9 based on the taxonomic distance phenogram (Fig. 10). a. C. frater-

danieli (cluster 5). b. f• degranvillei (cluster 6). c. Q• alboguttatus 

(cluster .?). d. Q• mandelorum ·(cluster 8). Cluster 9: A. Q brunneus; 

B. beebei; c. peruvianus. 
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Fig. 16. Distribution of species of Colostethus in clusters 

10 and 11, as determined by the taxonomic distance phenogram (F.i.g.· ·10). 

Cluster 10: a. C. carioca; b. sauli. Cluster 11: A. C. trossulus; 

B. cruciarius. 
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Fig. 17. Distribution of species of Colostethus in clusters 

12 ·and 13, as determined by the taxonomic distance pheogram (Fig. 

10). Cluster 12: a. f• elachyhistus; b. simulacrus; c. galerus; d. 

zelus; e. percnopalrnus; f. herrninae; g. praecia; h. trinitatus. Cluster 

13: A: c. phaleromystax • 
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Fig. 18. Distribution of_ species of Colostethus in clusters 

i4 and 15,·as determined by the taxonomic distance phenogram (Fig. 

10). Cluster 14~ A. Q• piuntza. Cluster 15: a. C~ inguinalis; b. 

cistemaculus; c. mertensi. 
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Fig. 19. Distributions of species of Colostethus in clusters 

16, 18 and 20, as determined by the taxonomi~ distance phenogram 

(fig. 10). a. f• latinasus (cluster 16); b. C. olfersioides (cluster 

18) ; . c. Q• bromelicola (cluster 20). 
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Fig. 20. Distributions of species of Colostethus in clusters 

17 and 19, as determined by the taxonomic distance phenogram (Fig. 

10). Cluster 17: a. Q• kingsburyi; b. marchesianus; c. pratti; d. 

talamancae; e. phaeoGeneon; f. ranoides. Cluster 19: A. C. astralos; 

B. subpunctatus; C. sylvatica; D. vertebralis • 
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Fig. 21. Distributions of species of Colostethus in cluster 

21, as determined by the taxonomic distance phenogram (Fig. 10). 

a • .Q• . amplissimus; b. palmatus; c. fuliginosus; d. argus; e. chocoensis; 

f. dunni; g. meridensis; h. collaris; i. olrnoni; j. riveroi. 
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In only four supra specific clusters do all the species fit the 

refugia model for speciation -- clusters 9, 10, 17' 18 and 20. Two 

of these clusters have only one species (18 and 20). A sixth cluster, 

6, also represented by only one species, may be associated with a 

refugium. Of the remaining clusters three (3, 12 and 21) have one 

species each which is associated with a refugium. The remainder of 

the species are not associated with a lowland tropical refugium. 

The relevanc~ of the supraspecific clusters to the lowland tropical 

refugium model for speciation is marginal. Nost distributions of 

species are not linked with refugia. However, in the genus Coloste~ 

most of the species are associated with mountainous environments. 

· It is therefore postulated that the relatively higher number of montane 

species is more directly the result of glacial activities. and not 

a result of the refugia model described above. Furthermore, vertical 

climatic shifts, not the glaciation per~, probably were most important 

in isolating populations, which differentiated during isolation. 

4. The supraspecific clusters reflect~ combination of adaptive 

trends, phylogeny and biogeography.-- As determined in the previous 

sections each of these concepts is reflected, to a greater or lesser 

extent, in the supraspecific clustering. Therefore, it is proposed 

that the supraspecific clusters -do have.biological significance. 

On the basis of what has been presented as each hypothesis was discussed, 

the following generalized scheme for the evolution and distribution 

of the genus Colostethus is given. 

A. The progenitor for the genus Colostethus had a distribution 

throughout western South American prior to the Andean orogeny. 
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B. The Andean orogeny· isolated the Pacific lowland stock from 

the Amazon Basin stock. 

C. Andean forms are derived. 

D. The drying periods in the lowlands permitted the development 

of a grass or weed associated group. 

E. Lowland tropical rainforest refugia were of marginal importance 

in the speciation process. in the genus Colostethus. 

F. The Amazonian slopes of the Andes were invaded t·wo or three 

times by stocks which developed in the Amazon lowlands 

weed adapted species, montane and cloud forest adapted species, 

and aquatic species. Another Amazon Basin stock invaded 

the coastal range of Venezuela. 

G. Movements up the slopes of the Andes by lowland tropical 

and the non-forest adapted species were assisted by the 

cyclic advance and retreat of the glaciers. 
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H. Vertical climatic shifts and concorrnnitant altitudinal fluctuation 

in vegetation provided the primary mechanism for speciation 

in the genus Colostethus, 

I. The Pacific slopes of the Andes have been invaded by both Pacific 

lowland and montane species which crossed over the Andes 

during interglacial periods. 

J. P~ramo and subp,ramo species were derived from the weed 

species stock. 



5. The supraspecific clusters reflect~ relationship(s) 

not addressed in numbers 1-4.-- Without a specific question to address, 

this hypothesis has little meaning. However, it is cited to emphasize 

the point that the supraspecific clusters may reflect yet other relation-

ships which have not been explored. 

6. The supraspecific clusters mean nothing.-- Discussions and 

supplementary data provided in numbers 1-4 preclude this possibility. 

The supraspecific clusters reflectJ to a greater or lesser extent, 

adaptive trends, phylogeny and biogeography. 
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TAXONOMIC ACCOUNTS 

Colostethus Cope, 1867 

Colostethus Cope; 1867:130 [Type species Phyllobate~ latinasus 

Cope, 1863, by monotypy]. 

Prostherap~s Cope, 1868:137 [Type species Prostherapis inguinalis 

Cope, 1868, by monotypy]. 

Hyloxalus Jim~nez de la Espada, 1871:59 .[Type species Hyloxalus fuligi-

nosus 1871, by monotypy]. 

Phyllodromus Jim{nez de la Espada, 187 5: xx [Type species Phyllodromus 
~ . pulchellum Jimenez de la Espada, 1875, by monotypy]. 

Hylixalus Boulenger, 1882:138 [Emendation for Hyloxalus Jimlnez de la 

Espada, 1871]. 

Diagnosis.-- Small to medium sized frogs . (14-45 mm SVL) with 

the following combination of characters: 1) maxillary teeth present; 

2) dermal scutes on dorsal surface of digital discs; 3) toe discs 

expanded, rarely greater than two times width of digit;·4) dorsal 

ground color brown; 5) males smaller than females; 6) usually pale 

dorsolateral, oblique lateral and/or ventrolateral stripes present; 

7) skin toxins absent; 8) labial disc of larvae indented laterally 

or umbelliform; and 9) larval anus median or dextral. . 

Colostethus is the only genus in the family Dendrobatidae that 

lacks' skin to~ins. 
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Content.-- Sixty-three species are referred to· the genus Colostethus, 

on the basis of the diagnosis provided above and on the results of 

the phenetic analysis (Figs. 9 arid 10). 

Prior to this study 57 nominal species had been (or were being) 

described. Edwards (1971) referred 43 nominal species to the genus 

Colostethus. Of the 57 nominal taxa~ 44 are recognized as valid species. 

Nineteen new species were described as a result of this study. 

In addition, Phyllodromus pulchellum Jimenez de la Espada, 1875 

is designated as a species inquirerida. J;i.menez de la Espada published 

the name Phyllodromus pulchellum in association with a figure; however, 

a description did not accompany the figure. At the present I am unable 

to refer any known specimens to this species and therefore until 

such time as the status of the type specimen(s) is determined, Phyllo-

dromus pulchellum Jimenez de la Espada, 1875 must be considered as 

a species inquirenda. 

Distribution.-- Species in the genus Colostethus are known from 

throughout the Neotropics. From central Costa Rica southward through 

Panama, along the Pacific coast of Colombia, Ecuador to central Peru; . 

throughout the Andes of Venezuela, Colombia, Ecuador and northern 

Peru; throughout the Amazon Basin; along the coastal mountains of 

Venezuela; on Trinidad and Tobago; in the Guyanas; and along the 

eastern and southeastern coast of Brasil. Species are known from 

sea level to 4000 min the Andes of Ecuador. 
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Table 5: Diagnostic characters used to distinguish dendrobatid genera. 

GENUS Maxillary Finger Dorsal __ Ventral Larval Larval Skin 
Teeth Discs II Ground Color Mouth Anus Poisons 

& III Color 

Dendrobates usually large, at black black labial disc median present 
absent least 2X not identified 

digit width laterally 

Phyllobates present large, at black black labial disc dextral present 
least 2X indented 
digit width lateral_ly 

Colostethus present small, gen- dark . white to labial disc median absent 

erally less brown yellow, indented or 

than 2X digit some males laterally or dextral 

width with black umbelliform 
infuscation 
on belly 



Generic Affinities.-- Savage (1968) distinguished the dendrobatid 

genera of Central America, partly on the·basis of the characters 

cited in Table 5. Savage utilized these chara~ters to define ,, ••• distiric-

tive clusters of related species." Savage regarded these clusters 

as generic units for purposes of his study of the eleven Central 

American dendrobatids; however, he noted that thirty South American 

forms that he examined could be assigned to these species groups 

(=genera) partly on the basis of the characters identified in Table 

5. 

Savage noted that the type species of Prostherapis, Hyloxalus 

and Colostethus were included in the species group which had maxillary 

teeth but lacked skin toxins. Furthermore, the group exhibited a 

full range in the relative states of tow webbing. Colostethus Cope, 

1867 was the oldest available name and therefore was applied to the 

group. 

As noted in Table 3, only the absence of skin poisons serves 

to distinguish Colostethus conclusively from Dendrobates and Phyllobates. 

Charles Myers (pers. com.) stated that rto species currently referred 

to the genus Colostethus which has been examined biochemically for 

the presence of skin toxins has proved positive. Unfortunately the 

only way this can be determined in the field is through implication 

-- if the animal is brightly colored it is probably poisonous and 

not a member of the genus Colostethus. 

Lynch (1971) provided the most recent statement of the evolutionary 

relationships of the dendrobatids. Lynch refered the dendrobatids 

to the superfamilial group Bufonoidea. However, Lynch, stated that 
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the dendrobatids have the only "truly firmisternal" pectoral girdle 

in the Bufonoidea. Furthermore, he noted that the dendrobatids are 

distinguished from other bufonids by lacking both prevomer and palatine 

bones. Silverstqne (1971:15) reported that palatine bbnes are present 

in Colostethus trinitatus and C. palmatus~ I have also observed palatine 

bones in .9.. inguinalis. 

Dendrobatids possess T-shaped terminal phalanges (common to 

some leptodactylids and other bufonoids). The expanded terminal phalanges 

form the digital pads. Each digital pad possesses two dermal scutelike 

(glandular?) pads on the dorsal surface. Most dendrobatids are.diurnal 

and deposit their eggs away from water. In those cases for which 

data are available, the tadpoles, after hatching, are transported 

on the dorsum of the male or female to a strearn or pool. 

Lynch (1971:164) suggested that· the dendrobatids evolved from 

the lept·odactylid subfamily Elosiinae Mirando-Ribeiro, 1926. Starrett 

(1968) and Noble (1922) also expressed this opinion. The Elosiinae 

is comprised of three genera: Crossodactylus Dumeril and Bibron, 

1841; Hylodes Fitzinger, 1826; and Megaleosea Miranda-Ribeiro, 1923. 

All three genera occur in southeastern Brasil, an area in which species 

of Dendrobates and Colostethus occur. The Elosiinae and Dendrobatidae 

are similar in cranial morphology (large ethmoid bone, widely separated 

nasal bones) vertebral col.unm (procoelous), T"."shaped terminal phalanges 

and dermal scutes on the dorsal surfaces of the digital pads. Also, 

some species of elosiines produce toxic skin secretions. 

Griffiths (1959 and 1963) presented an alternative view of dendro-

batid phylogenetic relationships. In his opinion the dendrobatids 
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are a subfamily of the Ranidae. He based his conclusion on the similar. 

patterns of tendon attachment in the thigh musculature and mutual 

possession of a bursa angularis ~ (lymphatic tissue in the jatv). 

Trueb (1970) reported that some hylids also possess lymphatic tissue 

in the jaw. Griffiths noted that dendrobatids have a life history 

· similar t.o sooglosids, which he considered to .be ranids. Silverstone 

(1971) examined the thigh musculature of various dendrobatids (including 

some of the species studied by Griffiths)· and determined that the 
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distal tendon pattern is not similar to that found in ranids. Furthermore, 

the sooglosids are confined to the Seychel.les Islands in the Indian 

Ocean; although they lay their eggs on ' the ground and carry their 

tadpoles dorsally, the larval morphology is quite different from , 

dendrobatid larvae. Sooglosid tad.poles lack horny beaks, inner gills 

and spiracles (Silverstone, 1971b) all of which are found in dendrobatid 

tadpoles. Also, sooglosid larvae are carried by the adult until 

metamorphosis. 

Remarks.-- Barbour and Noble (1920) synonyrnizedPhyllodrom\ls, 

Prosthcrapis and Colostethus with Phyllobate?, because all possessed 

maxillary teeth. Dunn (1931) divided the toothed dendrobatids into 

two genera: Phyllobates (including the species without webbing) and 

Hyloxalus (including the species with webbing). Dunn (1957) later 

replaced Hyloxalus with Prostherapis, the latter being a senior synonym. 

Savage (1968) separated the genera of dendrobatids on the basis of 

maxillary teeth and skin toxins. He noted that, in the group which 

had maxillary teeth but lacked skin toxins, Colostethus was the oldest 

available name. 



Key to the Species of COLOSTETHUS 

This key is designed to account for the variability inherent in 

species of Colostethus. Species are keyed according to the variable 

character states they may possess. Additional characters are cited, 

when necessary, to differentiate a species when it· is keyed out. 

Characters used are those cited in the species diagnoses. 

la. Toes not webbed . •........•.........................•......• 
lb. Toes webbed . ... . •-........................................... .

2. 

33 • 

2a. Male snout-vent length less than 26 mm•••••••••••••••• 3. 

2b. Male snout-vent length greater than 28 mm••••••••••••• 32. 

3a. Dorsolateral stripe absent••••••••••••.••••••••••••••••••••• 4. 
I 

3b. Dorsolateral stripe present•••••••••••••••••••••••••••••••• 23. 

4a. Disc of third finger not wider than diameter of finger 

.. . ... . . .. . . . ..... . . .. . . .. ... . ...... . . . . . . ... . ~ ........ 5 • 

4b. Disc of third finger wider than diameter· of finger.... 12. 

Sa. First and second fingers equal in length • • • • • • • • • • • • • • • • • • • 6. 

Sb. First finger longer than second ftnger ••••••••~•••••••••••• 9. 

6a. Discrete markings absent on belly•••••••••••••• vertebralis 

6b. Discrete markings present on belly •••••• ·•••••••••••••• 7. 

7a. Solid black infuscation on belly•••••••••••••••••••• anthracinus. 

7b. Marbled or spotted markings on belly••••••••••••••••••••••• 8. 
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8a. Marbled pattern on belly; male snout-vent length 

24-26 rmn ,•••••••••••••••••••••••••••••••••• ·• • • • • • • bo 1 i via nus 

8b. Dark spots on a pale ground color on belly; male snout-vent 

length less than 22 nnn •••••••••••••••••••••••• subpunctatus . 

9a. Third finger not swollen in males •••••••••••••••••.•••••••••• . 10. 

9b. Third finger swollen in malesi male and female snout-vent 

length less than 18 mm•••••••••••••••••••••••••••••••• nubicola . 

10a. Fringe absent on fourth toe; male snout-vent length 

less than 18 mm•••••••••••~•••••••••••••••••• anthracinus , 

10b • . Fringe present on fourih toe••••••••••••••••••········· 11. 

11a. Small light spots on a qark ground color on the belly; 

male snout-vent length greater than 24 mm; outer tarsal 

fold absent••••••••••••••••••••••••••••••••••••••••••• astralos . 

11b. Reticulate pattern on belly; male snout-vent length 

less than 22 mm; outer tarsal fold present·····~ speccacoeliacus 

12a. Discrete markings absent on chest ••••••••••••••••••••• 13. 

12b. Two discrete spots on chest ••••••••••••••••••••••••••• . 21. 

13a. Third finger not swollen in males••••••••••••••••••••••••••• . 14. 

13b. Third finger swollen in males; male snout-vent length 

less than 18 mm; discrete markings absent on belly .~ ••••• nubicola ·. 

14a. Ventral color not sexually dimorphic•••••••••••••••••• 15. 

14b. Ventral color sexually dimorphic•••••••••••••••••••••• 16. 
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15a. Disc of fourth toe wider than diameter of toe; male snout-

vent length less than 24 mm ••••••••••••••••••• · •••••• orth.ius 

·15b. Disc of fourth toe wider than diameter. of toe; male snout-

vent length less than 24 mm • • • • • • • • • • • • • • • • • • • • f errugineus, 

16a. Discrete markings absent on belly•••••••••••••••• 17. 

16b. Discrete markings prese~t on belly•••••••••••••••• 19. 

17a. First and second fingers equal in l~ngth; male snout~vent 

length less than 17 nun•••••••••••••••••••••••••••• lehmanni, 

17b. First finger longer than second finger; male snout-

vent length greater than 18 nun•••••••••••••••••••••••••• 18. 

18a. Male snout-vent length less than 18 mm; dorsum 

brown in life; venter yellowish white ••••••••• · ramosi-

18b. Male snout-vent length greater than 22 mm; 

dorsum and venter rusty red in life•••••• ferrugineus 

19a. Solid dark.infuscation on beliy; male sno~t-vent length 

greater than 18 mm •••••••••••••••••••••• ·•••••• • • • • • • whyrnperi. 

19b. Reticulate or marbled pattern on belly•••••••••••••••••••• 20. 

20a. Fringe absent on fourth toe; disc of fourth toe 

wider than diameter of toe; male snout-vent length 

less than 20 mm; marbled pattern on belly •••• taeniatus. 

20b. Fringe present on fourth toe; disc of fourth toe 

not wider than diameter of toe; male snout-vent 

length greater than 20 1n..rn; reticulate pattern on 

belly••••••••••••~••••••••••••••••••••~ speccacoeliacus. 

90 



21a. Fringe absent on second finger .. . .. ... . . . . . . .. . . . . . . . . . .. . 22 • 

21b. Fringe present on second finger; disc of fourth toe wider 

than diameter of toe; outer tarsal fold present; fringe 

present on fourth toe; male snout-vent length greater 

than 20 nun (less than 26 mm) ••••••••••••••••••••••••••• zelus. 

22a. Light spots on a dark ground color on the belly; 

male snout-vent length less than 20 mm •••• infraguttatus , 

22b. Marbled pattern on the belly; male snout-vent length 

less than 20 mm•••••••••••••••••••••••••••••••• taeriiatus . 

23a. Oblique lateral stripe absent••••••••••••••••••••••••••••• 24. 

23b. Oblique lateral stripe present••••••••••••••••••••••••••••• 27. 

24a. Disc of fourth toe not wider than diameter of toe; 

fringe absent on second finger; second finger longer 

than first finger; male snout-vent length less than 

18 nlII\ ••••••••••••••••••••••••••••••••••••••• bromelicola, 

24b. disc of fourth toe wider than diameter of toe; first 

finger longer than second finger•••••••••••••••••••• 25. 

25a. Fringe absent on fQurth toe; male snout-vent length less 

than 20 mm·····················~· . ...........................
25b. Fringe present on fourth . toe; male snout-vent length 

greater than 20 mm; fringe present on second finger 

26. 

··················································· trossulus 

26a. Ventrolateral stripe absent; male snout-vent 

length greater than 18 mm; solid dark infuscation 

on belly•••••••••••••••••••~••••••••••••••• cruciarius. 
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26b. Ventrolateral stripe present; male ~nout-vent 

length less than 18 mm; discrete markings absent 

on belly •n••••••~ •••••••••••••••••• ~ •••••• . phaeoceneon 

27a. Disc of third finger not wider than diameter of finger ••• 28. 

27b. Disc of third finger wider than diameter of ~inger ••••••• 29. 

28a. Ventral color not sexually dimorphic; male snout-

vent length greater than 17 mm•••••••••••• phaeoceneon. 

28b. Ventral color sexually dimorphic; male snout-vent 

length less than 16 mm••••••••••••••••••• olfersioides 

29a. Male snout-vent length less than 20 mm•••••••••••••••••• 30, 

29b. Male snout-vent length greater than 22 mm••••••••••••••• 31. 

30a. Ventral color not sexually dimorphic; male snout-vent 

length less than 18 mm; third finger of males never 

swollen ................................... phaeoceneon 

30b. Ventral color sexually dimorphic; male snout-vent 

length less than 18 mm; third finger of males sometimes 

swollen••••••••••••••~••••••••••••••••••~•·•~•• pratti 

31a. Fringe absent on fourth toe; discrete markings absent 

or dark spots on a pale ground color on the belly; male 

snout-vent length less than 24 nun ................... ranoides 

31b. Fringe present on fourth toe; discrete markings always 

absent on belly; male snout-vent length greater than 

24 rnrn •••••••••••••••••••••••••••••• · •• -. • • • • • • • • • • • kingsburyi 
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32a. Dorsolateral stipe absent; oblique lateral stripe 

extending to eye; two discrete spots on chest; third 

finger not swollen in ma.les; male snout.;..vent length 

greater than 30 mm••••••••••••••••••••••••••••• piuntza 

32b. Dorsolateral stripe present; oblique lateral stripe 

pre sent, not · extending .to eye; discrete markings 

absent on chest; third finger swollen in males; male 

snout-vent length less than 30 mm••••••••••• latinasus 

33a. Black bar absent on chest•••••••••••••••••~·~··········· 34. 

33b. Black bar present on chest . •• · •• .••••• •••• ••••• ~........... 65. 

34a. Dorsolateral stripe absent•••••••••••••••••••••••• 35. 

34b. Dorsolateral stripe present••••••••••••••••••••••• 58. 

35a. Oblique lateral stripe absent ••••••• ~ •••••••• ~.......... 36. 

35b. Oblique lateral stripe present•••••••••••••••••••••••••• 40. 

36a. Webbing absent between fourth and fifth toes...... 37. 

36b. Toe webbing extending to at least first subarticular 

tubercle on the right side of the fourth toe and the 

second .subarticular tubercle on the left side of the 

fifth toe ......................................... 39. 

37a. Discrete markings absent on chest••••••••••••••••••••••• 38. 

37b. Two discrete spots on chest; light spots on a dark ground 

color on the belly; toe webbing formula II 1 .0-0. 5 

III 0.5-0.5 IV 0-0 V; male snout-vent length greater 

than 20 rrun ................................... ; • • • c is tematu 1 us 
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38a. Toe webbing formula II 0-0 III 1.0-1 ~0 ~V 0-0 V; 

male snout-vent length greater than 18 mm•••••• carioca 

38b. Toe webbing formula II 0-0 III 0.5-0.5 IV 0-0 V;. 

male snout-vent length less than 16 mm ••••••• alagoanus 

39a. Male snout-vent length less ~ban 18 mm; second finger 

longer than first finger; toe webbing formula II 1.5-

2 .O III 2 .5-1.S IV 2 .0-3 .O V; discrete markings 

absent on belly••••••••••••••••••••••••••••••• chocoensis. 

39b. Male snout-vent length greater than 28 mm; first finger 

longer than, or equal to second finger; toe webbing 

formula II 1.5-1.0 III 2.0-1.5 IV 1.5-2.0 V; dark 

spots on a pale ground color on belly•••••••••••••• argus 

40a. Discrete markings absent on chest•••••••••••••• 41. · 

40b. Two discrete spots on chest•••••••••••••••••••• 53. 

41a. Oblique lateral stripe short, not extending to eye ••• · 42. 

41b. Oblique lateral stripe extending to eye • • • • • • • • • • •• • • 47. 

42a. 

42b. 

Male snout-vent length less than 26 mm 

Male snout-vent length greater than 30 

. .... . . . .
nun • • • • • •

43a. Webbing absent between toes IV and V; third finger 

swollen in males; male snout-vent length less than _ 

18 mm; toe webbing formula II _1.5-1.0 III 1.0-1.0 IV 

43 • 

46. 

0-0 V •••o••••••••••••••••••••••••••••••••••• degranville~ 

43b. Webbing present between toes IV and V •••••••••••••••• 44. 
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44a. Webbing not extending to first subarticular 

tubercle on the right side of the fourth toe 

44b. Webbing extending beyond first subarticular 

tubercle on the right side of the fourth toe; 

male snout-vent length less than 26 nnn; dis-

crete markings absent on chest and belly or 

. . . 45 • 

solid infuscation on belly ..... ·-· ....... . fuliginosus 

l~Sa. Ventral color not sexually dimorphic; third finger 

in males swollen or not swollen; male snout-vent 

length between 24 and 30 mm; toe webbing formula 

II 1.5-1.0 III 1.5-1.0 IV 0.5-0.5 V ••••••••••••• inguinalis 

45b. Ventral color sexually dimorphic; third finger in 

males never swollen; male snout-vent length less than 

22 mm; toe webbing formula II 1.0-l.O III 1.0-1.0 IV 

0.5-0.5 V ............................................ 

46a. Male snout-vent length between 30 and 32 nnn; 

toe webbing formula II 2.0-2.0 III 2.5-2.0 IV 

sauli 

2 • 0-2. 5 V ••••••••••••••••••••••• ·• • • • • • • • • • • • pa lma tu s 

46b. Male snout-vent length greater than 38 mm; toe 

webbing formula II 2.0-2.0 III,3.0-2.0 IV 2.0-

3.0 V •••••••••••••••••••••••••••••••••••• amplissimus. 

47a. Male snout-vent length less than 18 mm .................. 48. 

47b. Male snout-vent length greater than 22 mm•••••••••••••• 51. 

48a. First and second fingers equal in length; toe 
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webbing formula II 1.5-1.0 III 1.0-1.0 IV 0-0 V; 

third finger swollen in males ........... degranvillei 

48b. First finger longer than second finger••••••••••• 49. 

49a. Third finger not swollen in males .............•.•..•.. so • 
49b. Third £ inger swollen in males; male snout-v.ent length 

greater than 15 mm; toe webbing formula II 0.5-0.5 III 

0.5-0.5 IV 0-0 V; discrete markings absent on belly 

......••......•.............•................... decussatus 

50a. Dark spots on a pale ground color on belly; male 

snout-vent length less than 15 mm; toe webbing · 

formula II 0-0 III 0.5-0.5 IV 0-0 V •••••••• capixaba 

50b. Discrete markings absent on beliy; male snout-

vent length less than 16 nun; toe webbing formula 

II 1.0-0.5 III 1.0-0.5 IV 0-0 V ••••• ~. baeobatrachus 

51a. Disc of third finger not wider than diameter of finger; 

first and second fingers equal in length; fringe present 

on second finger and fourth toe; toe webbing formula 

II 0-0 III 0.5~0.5 IV 0-0 V; male snout-vent length 

22 mm••••••••••••••••••••••••••••••••••••••• fraterdanieli. 

51b. Disc of third finger wider than diameter of finger •• ,. 52. 

52a. First and second fingers equal in length; ·fringe 

present on second finger; toe webbing formula 

II 1.0-0.5 III 0.5-0.5 IV 0.5-0.5 V; marbled 

pattern on belly; male snout-vent length greater 

than 24 mm~•••••••••••••••••••••••••••••••• mertensi 
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52b. First finger longer than second finger; fringe 

absent on second finger; toe webbing formula II 

0.5-0.0 III 0.5-0.0 IV 0-0 V; male snout-vent 

length less than 24 mm ••••••••••••••••••••• ·modestus . 

53a. Disc of third finger not wider than diamete~ of finger. 54. 

53b. Disc of third finger wider than diameter of finger••••• 55. 

54a. First and second fingers equal in length; disc 

of fourth toe not wider than diameter of toe; 

toe webbing formula II 0.5-0.5 III 0.5-0.5 IV 

0-0 V; male snout-vent length greater than 22 mm 

••••••••••••••••••••••••~••••••••~•••••••••• sylvatica 

54b. First finger longer than second finger; disc 

of fourth toe wider than diameter of toe; toe 

webbing formula II 1.0-0.5 III 0.5-0.5 IV 0.5-

0.5 V; male snout-vent length less than 20 rnm 

•••••••••••••••••••••••••••••••••••••••••••••• galerus 

55a. Webbing absent between the fourth and fifth toes ••••••• 56. 

55b. Webbing present between fourth and fifth toes•••••••••• 57. 

56a. Ventral color not sexually dimorphic; toe 

webbing formula II 1.5-1.0 III 1.0-1.0 IV 0-0 V; 

male snout vent length less than 22 mm •••• simulacrus 

5.6b. Ventral color sexually dimorphic; toe web-

bing formula II 1.0-0.5 III ·0.5-0.5 IV 0-0 V; 

male snout-vent length greater than 24 mm 

........................................... percnopalmus 
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57a. Toe webbing formula II 0.5-0.5 III 0.5-0.5 IV 0.5-

0.5 V; male snout-vent length greater than 20 nnn; 

light spots on a dark ground color on the belly 

• • • • • • • • • .• • • • • • • . • • • • • • • • . • • • • • • • • • • • . • • • . • . • • phaleromystax 

57b. Toe webbing formula II 1.0-1~0 III 1.0-1.0 IV 0.5-0.5 

V; male snout-vent length less than 20 rnri1; reticulate 

pattern or dark spots on pale ground color on belly · 

•••••••••••••••••••••••••••••••••••••••••••••• elachyhistu$ 

58a. Oblique lateral stripe absent •••••••••• ~ •••••• ~~ 59. 

58b. Oblique lateral stripe present•••••••••••••••••• 62. 

59a. Male snout-vent length less than 18 mm; toe webbing 

formula II 0-0 III 0.5-0.5 IV ·0-0 V; fringe present 

on fourth toe •••••••••••••••••·••••••••••••••• marchesianus . 

59b. Male snout-vent length greater than 20 mm••••••••••••• 60. 

60a. Outer tarsal fold absent•••••••••••••••••••••••• 61. 

60b. Outer tarsal fold present; toe webbing formula 

II 1.0-1.0 III 1.0-1.0 IV 0-0 V; discrete markings 

absent on belly; male snout-vent length 20-22 mm 

•••••••••••••••• ·~ •• ~ ••••••••••••••••••••• ~uvianus. 

61a. Ventral color not sexually dimorphic; first and second 

finger equal in length; toe webbing formula II 1.0-1.0 

III 1.0-1.0 IV 0-0 V; male snout-vent length 22-24mm; 

reticulate pattern on belly•••••••••••••••••• alboguttatus 
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67a. 

66a. Fringe absent on second finger; toe webbing 

formula II 1.5-1.0 III 1.5-1.5 IV 1.0-1.5 V; 

male snout-vent length 20-25 mm . .. . ..... . .. . olmoni . 

66b •. Fri.nge pre sent on secorid finger • • • • • • • • • • • •.• • • • 67. 

Outer tarsal fold absent . ........................... . 
67b. Outer tarsal fold present•••••••••••••••••••••••••••• 69. 

68a. Male snout-vent length less than 22 mm; toe 

webbing formula II 2.0-2.0 III 2.0-2.0 IV 

1.5~2.0 IV; oblique lateral stripe present, 

not extending to eye••••••••••••••••••••••••• dunni 

68b. Male snout-vent length greater than 36 mm; 

toe webbing formula II 1.5-1.0 III 1.5-1.5 

IV 1.0-1~5 V; oblique lateral stripe absent 

............................................ riveroi. 

69a. Webbing absent between the fourth and fifth toes •••• 70. 

69b. Webbing present between fourth and fifth toes; 

toe webbing formula II 1.5-1.0 III 1.5-1.5 IV 

1 .0-1.5 V; male snout-vent length 20-22 mm ••••• collari s . 

70a. Fringe absent on fourth toe; chest bar diffuse••••••• 71. 

70b. Fringe present on fourth toe; chest bar retic-

ulate; male snout-.vent length 18-24 mm; toe 

webbing formula II l.0-0.5 III 1.0-0.5 IV 0-0 

................................................. herminae 
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61b. Ventral color sexually dimorphic; first finger longer 

than second finger; toe webbing formula II 0.5-0 III 

0.5-0.5 IV 0-0 V; discrete markings absent or retie-

ulate pat.tern on belly ••••••••••••••••••••••••• talamancae . 

62a. First and second fingers equal in length; toe 

webbing formula II 1.0-0.0 III 1.0-1.0 IV 

0.5-1.0 V; male snout-vent length 24-26 mm; 

marbled pattern on belly •••••••••••••••••• mandelorutn. 

62b. First finger longer than second finger••••••••• . 63~ 

63a. Ventrolateral stripe absent•••••••.••••••••••••••••••• 64. 

63b. Ventrolateral stripe present; toe webbing formula 

II 0-0 III 0.5-0.5 IV 0-0 V; male snout~vent length 

16-18 rmn .~•••••••••••••••••••••••••••••••••• marchesianus . 

64a. Outer tarsal fold absent; toe webbing fonnula 

II 0.5-0.0 III 0.5-0.5 IV 0-0 V; male snout-

vent length 15-17 mm •••••••••••••••••••••• brunneus . 

64b. Outer tarsal fold present; toe webbing formula 

II 1.0-1.0 III 1.0-1.0 IV 0-0 V; male snout-

vent length 16-18 nnn •••• ; ..................... beebei. 

65a. First and second fingers equal in length; toe web-

bing formula II 1.5-1.5 III 2.0-2.0 IV 1.5-2.0 V; 

male snout-vent length 30-32 mm••••••••••••••• meridensis 

65b. First finger longer than second finger••••••••••••••• 66. 
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71a. Faint gray wash on labial area; larvae with one row of 

papillae on lower lip; larval beak serrated on upper 

half only; toe webbing formula r:t 1.0-1 •. 0 III 1.0-1.0 IV 

0-0 V; male snout-vent length 20-24 mm•••••••••••••• trinitatus 

71b. Brown and white spots on labial area; larvae with two rows 

of papillae on lower lip; larval beak serrated on both 

upper and lower halves; male snout-vent length 20-23 mm; 

toe webbing formula II 1.0-1.0 III 1.0-1.0 IV 0-0 V • • • • praecia 
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SPECIES ACCOUNTS 

Colostethus alagoanus (Bokermann) 

Phyllobates alagoanus. Bokermann, 1967:351 [Holotype.-- WCAB 2801 

from Mangabeiras, Estado Alagoas, Brasil; collected by A.G. 

Ara~ja e Silva in April 1957]. 

Colostethus alagoanus Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 15-16 mm; females unknown; 2) ~disc 

of third finger not wider than diameter of finger;· 3) first finger 

longer than second finger; 4) fringe absent on second finge~; 5) 

disc of fourth toe wider than diameter of toe; 6) fringe absent 

on the fourth toe; 7) outer tarsal fold absent; 8) t?e webbing 

formula II 0-0 III 0.5-0.5 IV 0-0 V; 9) dorsolateral stripe absent; 
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10) oblique lateral stripe absent; 11) ventrolateral stripe absent; 

12) discrete markings absent on chest; 13) discrete markings absent 

on belly; 14) unknown if ventral color sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus alagoanus is distinguished from those species which 

lack toe webbing .. Of the species with toe webbing, .9.. alagoanus 

is compared with _g_. chocoensis, the only other species with a SVL 

less than 18 mm that lacks dorsolateral, oblique lateral and ventrolateral 

stripes. Colostethus alagoanus is distinguished from chocoensis by 
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:Fig. 22. Distribution of Colostethus alagoanus (open diamond), 

C. baeobatrachus (open circles), .Q• beebei (open hexagon), C. bolivianus 

(solid diamond), C. bromelicola (solid circ~e), and C. brunneus (solid 

hexagon). 
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less extensive toe webbing (II 1.5-1.0 III 2.5-1.5 IV 2.0-3.0 Vin 

chocoensis). Furthermore,.£· alagoanus is restricted to extreme eastern 

Brasil, whereas C. chocoensis occurs on the Pacific lowlands of Colombia. 

Coloration in Life.-- (From Bokermann, 1967:351). The dorsum 

is brown, becoming paler dorsola.terally. The can thus and flanks 

are black. The dorsal surfaces of the arms are pale brown with a 

brown transverse stripe at the elbow. The dorsal surfaces of the 

legs are brown with darker brown stripes. The venter is white. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus alagoanus is found in extreme eastern 

Brasil in Estado Alagoas. This species is found on the forest floor 

in very old mature forests (Bokermann, 1967:352). (Fig. 22). 

Colostethus alboguttatus (Boulenger) 

(Fig• : 23a) 

Phyllobates alboguttatus Boulenger, 1903:482 [Holotype.-- BMNH 1947-

2-13-88 from M,rida, 1600 m, Estado M~rida, Venezuela; collected 

'by S. Briceno J. 
Prostherapis alboguttatus -- Rivero, 1961:163. 

Colostethus alboguttatus -- Edwards, 1971:147. · 
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Diagnosis.-- 1) SVL, males 22.2-24.3 (x=23.00; N=9); fem~les, 

21.7-27.8 (x=25.44; N=9); 2) disc of third finger wider than diameter 

of finger; 3) first and second finger equal in length; 4) fringe 

absent on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fringe absent on fourth toe; 7) outer tarsal fold absent; 

8) toe webbing formula II 1.0-1.0 III 1.0-1.0. IV 0-0 V; 9) dorsolateral 

stripe piesent; 10) oblique lateral stripe absent; 11) ventrolateial 

stripe absent; 12) discrete markings ab~ent on che~t; 13) reticulate 

pattern on belly; 14) ventral color not sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus alboguttatus is distinguished from those species 

which lack toe webbing. Of the species with toe webbing, C. alboguttatus 

is compared with the species that have a dorsolateral stripe but 

lack oblique lateral and ventrolateral stripes (peruvianus and talamancae). 

Colostethus alboguttatus is distinguished from peruvianus by the 

absence of fringe on the second finger and fourth toe, the first 

and second fingers being equal in length (first longer than second 

in peruvianus), and the re~iculate pattern on the belly (di~crete 

markings absent in peruvianus); and from talamancae by the more extensive 

toe webbing (II 0.0 to 0.5-0.0 to 0.5 III 0.0 to 0.5-0.0 to 0.5 IV 

0-0 Vin talamancae) and the first and second fingers being equal 

in length (first longer than second in talamancae). 

Coloration in Life.-- The dorsum is pale to dark brown with 

numerous black spots which may coalesce so as to form a marbled pattern. 

The dorsolateral stripe is creamy tan to copper. The canthus is black. 

The flanks are dark brown, grading to rose-brown ventrolaterally, 

with white flecks near the insertion of the thigh. The arms and legs 
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Fig. 23. A. Colostethus alboguttatus, KU 132937, male, SVL 22.8 

mm. B. Colostethus amplissimus, KU 133255, female, SVL 38.5 mm. 





are tan to yellowish brown with black transverse bands •. The bands 

tend to be oblique on the forearm. The chin and throat of both males 

and females are light gray with white flecks. The chest and belly 

are white and dark gray forming a reticulate pattern. The iris is 

reddish gold. 
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Larvae.-- Dorsal tadpoles (to stage 25) and free-swirrnning tadpoles 

(stage 26) have 2/2 rows of denticles equal in length, with the second 

upper row divided medially. The beak has smooth cutting edges. The 

mouth is directed ventrally and bordered laterally and along the 

lower lip by one continuous row of papillae. The upper lip is bare 

medially. The lower lip is expanded. The anus is dextral. The eyes 

are directed dorsolateraUy. The _body is gray to brown; the tail 

is pale gray with brown flecks. 

Calls.-- No data are available. 

Distribution.-- Colostethus alboguttatus is restricted to elevations 

1600 - 2000 m on the western slopes in the southwestern part of the 

Mlrida Andes .(Fig. 24). I collected individuals from shallow, slow-

moving weed-chocked streams also inhabited by _Q. meridensis. 

Colostethus amplissimus Edwards 

(Fig. . 23b) 

Colostethus arnplissimus Edwards, 1974:xxx [Holotype.-- KU 133255 

from Charta, 2400 m, Departamento Santander, Colombia; collected 

by A.G. Goldgewicht on 15 July 1970]. 
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Diagnosis.-- 1) SVL, males, estimated to be no larger than femal~s; 

females, 38.5-38.9 (x=38.70; N=2); 2) disc of third finger wider than 

diameter of finger; 3) first finger longer than second finger; 4) 

fringe present on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fringe present on fourth toe; 7) outer tarsal fold present; 

8) toe webbing formula II 2.0-2.0 III 3.0-2.0 IV 2.0-3.0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral .stripe present, not extending to 

eye; 11) ventrolateral stripe absent; 12) discrete markings absent 

on chest; 13) discrete markings absent on belly; 14) unknown if ventral 

color is sexually dimorphic; 15) unknown if third finger of males is 

swollen. 

Colostethus amplissimus is distinguished from all species which 

lack toe webbing. Of the species wi~h toe webbing_, .9.. amplissimus is 

compared with .9.. riveroi, the only other species with a :mean SVL_ greater 

than 36 mm. Colostethus amplissimus is distinguished from riveroi by 

the more by more extensive toe webbing (II 1.5-1.0 III 1.5-1.5 IV 1.0-

1.S Vin riveroi), the absence of discrete markings on the chest (black 

bar present in riveroi) and the presence of an oblique lateral stripe. 

Coloration in Life.-- The dorsum is chestnut bra,;vn with large black 

spots and numerous small white flecks. The canthus and flanks are brown. 

The flanks have numerous white flecks. The upper lip is pale brown. 

The short oblique lateral stripe is creamy white. The dorsal surfaces 

of the limbs are. brown with black bars. The' groin and ventral surfaces 

of the thighs are yellow. The throat, chest and belly are creamy white. 

The iris is copper with black reticulations. 
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Fig. 24. Distribution of Colostethus alboguttatus (solid circles), 

C. amplissimus (open circle), f• chocoensis (open hexagon),£• collaris 

(solid square), C. ferrugineus (solid hexagon), and C. fraterdanieli 

(open square). 
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Larvae.-- Free-swimming tadpoles (stages 27-29) have 2/3 rows 

of denticles equal in length, with the second upper and first lower 

rows divided medially. The second upper row is not separated medially 

by the beak. Both cutting edges of the beak are serrated. The mouth 

is directed ventrally and is bordered laterally and along the lower 

lip by one continuous row of papillae. The upper·lip is bare. The 

lower lip is expanded. The anus is dextral. the eyes are directed 

dorsolaterally. The body is dark gray; the tail is white with gray 

flecks • 

. Calls.-- No data are available. 

Distribution.-- The only known specimens were collected around 

the small village of Charta, northeast· of Bucaramanga in Departamento 

Santander, Colombia. (Fig. 24). The area is dry except for small 

stands of riparian forest adjacent to the streams. The specimens 

were collected from pools, adjacent to a fast-moving stream. 

Colostethus anthracinus E~wards 

(Fig. 25a) 

Colostethus anthracinus Edwards, 1971:155 [Holotype.-- KU 120639 

from Paramo de Raranga, 3400 m, 12 km S Cutchil, Provincia Norona-

Santiago, Ecuador; collected by J. D. Lynch on 18 June 1968]. 

Diagnosis.-- 1) SVL, males 14.2-18.5 (x=16.21; N=19); females, 

15.4-21.1 (x=17.59; N::.:22); 2) disc of third finger not wider than diameter 



of finger; 3) first finger generally longer than second finger, . 

sometimes first and second fingers equal in length; 4) fringe absent 
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on second finger; 5) disc of fourth toe generally wider than diameter 

of toe; 6) fringe absent on fourth toe; 7) outer tarsal fold generally 

absent; 8) toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral stripe presen~, extending to 

eye; 11) ventrolateral stripe absent; 12) discrete markings absent 

on chest; 13) solid black infuscation on belly; 14) ventral color 

sexually dimorphic; 15) third finger not swollen in males. 

Colostethus anthracinus is distinguished from ~hose species 

which have toe webbing. Of the species which lack toe webbing f• 
anthracinus is compared with the species with a . SVL less than 22 

mm and the disc of the third finger wider than the diameter of the 

finger (nubicola, subpunctatus and vertebralis). _Colostethus anthracinus 

is distinguished from all three species by the solid black infuscation 

on the belly (discrete markings absent on the belly of nubicola and 

vertebralis, and dark spots on a pale ground color on the belly of 

subpunctatus). 

Coloration in Life.-- The dorsum is dark chocolate brown to --------
yellowish brown with darker brown flecks. The oblique la~eral stripe 

is creamy bronze. The labial stripe (if present) is reddish bronze. 

The canthus is black. The flanks are blueish gray to black with blue 

or green flecks. The dorsal surfaces of the arms are black to yellowish 

gray. The dorsal surfaces of the legs are black to brown with black 

flecks. The axilla and ventral thighs are orange. The venter in males 

is black with orange in the groin. The venter in females is yellow 

to orange. The iris is reddish bronze. 
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Fig. 25. A. Colostethus anthracinus, KU 120635, male, SVL 17.9 

mm. B. Colostethus argus, KU 143087, SVL 28.8 mm. 





Larvae.-- Free-swirrnning tadpoles (stages 36-38) have 2/3 rows 

of denticles equal in length, with the second upper and first lower 

rows divided medially. The second upper row is not separated medially . 

by the beak. Both cutting edges of the beak are serrated. The upper 

half of the beak is not notched medially. The mouth is directed ventrally 

· and is bordered laterally on the upper lip by one _row of papillae 

that is continuous on the sides with two rows of papillae on the 

lower lip. The upper lip is bare medially. The lower Hp is expanded. 

The anus is medial. The eyes are directed dorsolaterally. The body 

is dark brown to black; the tail is yellowish tan with dark brown 

reticulations. 

Calls.-- No data are available. 

Distribution.~- Colostethus anthracinus is restricted to 2500-

3500 m elevation in the Andes of southern Ecuador (3° S-4° S latitude), 

Fig. 26. Colostethus anthracinus is sympatric with v,.;rtebralis at 

higher elevations and with eJ.achyhistus at lower elevations. 

Colostethus argus Edwards 

(Fig.. 25b) 

Colostethus argus Edwards, 1974:xxx [Holotype.-- KU 143087 from the 

R{o Azuela, Quito - Lago Agrio road, 1740 m, Provincia Napo, 

Ecuador; collected by J. T. Collins on 20 October 1971]. 

Diagnosis.-- 1) · SVL, males unknown, females :28.8-31.8 (i.=30.30; 

N=4); 2) disc of third finger wider than diameter of finger; 3) 

first finger generally longer than second finger, somatimes first 
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and second fingers equal in length; 4) fringe present on second finger; · 

5) disc of fourth toe wider than diameter of toe; 6) fringe present 

on fourth toe; 7) outer tarsal fold present; 8) toe webbing formula 

II 1.5-1.0 III 2.0-1.5 IV 1.33 (1.0 to 1.5)-(1.5 to 2.0) 1.83 V; 

9) dorsolateral stripe absent; 10) oblique lateral stripe absent; 

11) ventrolateral stripe absent; 12) discrete markings absent on 

chest; 13) dark spots on light ground color on belly; 14) unknown 

if ventral color is sexually dimorphic 15) unknown if third finger 

swollen in males. 

Colostethus argus is distinguished from those species which 

lack toe webbing. Of the species with toe webbing, .9.. argus is compared 

with C. riveroi, . the only other species greater than 28 mm in SVL 

that . , lacks an oblique lateral stripe. Colostethus argus is distinguished 

from riveroi by the absence of discrete markings on the chest . (black 

bar on the chest in riveroi) and the dark spots on the light ground 

color on the belly (discrete markings absent on the belly of riveroi). 

Coloration ~in Life.-- The dorsum is chestnut brown with faint 

small white spots or flecks. The canthus and flanks are colored as 

the dorsum. The upper lip has faint creamy white flecks. The arms 

and legs are dark brov."Il with darker brown bars dorsally. The ventral 

surfaces of the thighs are light orange. The venter of the female 

is dull yellow. The ventral coioration of the male is unknown. The 

iris is copper with a distinct ring around the pupil and black reticula-

tions.around the periphery. The dermal scutes of the fingers are 

white. 
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Fig. 26. Distribution of Colostethus anthracinus (open cii;cles), 

C. argus (solid hexagons)~ f• astralos (open hexagons),£• cistemaculus 

(solid circles), C. cruciarius (solid square), and C. decussatus 

(open squares). 
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Larvae.-- Dorsal (to stage 25) and free-swimming tadpoles (stages 

26-40) have 2/3 rows of denticles equal in length, with the second upper 

and first lower rows narrowly divided medially. _The first upper row 

runs along the margin of the upper lip. The beak doe~ ·not separate the 

second upper row .medially. The beak has serrated cutting edges. The 

mouth is directed anteroventrally and is bordered laterally and along 

the lower lip by one continuous row of papillae. The upper lip is bare. 

The lower lip is expanded. The anus is destral. The eyes are directed 

dorsolaterally. The body is grayish brown; the tail is white with brown 

f leeks. 

Calls.-- No data are available. 

Distribution.~- Colostethus argus is restricted to the Amazonian 

slopes of the Andes of Ecuador at elevations between 1400 and 1800 meters, 

Fig. 26. 

Colostethus astralos Edwards 

Colostethus astralos Edwards, 1974:xxx [Holotype.-- KU 132307 from the 

border of Provincias Bolivar and Chimborazo, 3700 m, on the road 
/ . between Riobamba and Guaranda, Ecuador; collected by J. D. Lynch 

on 16 July 1970]. 

Diagnosis.-- 1) SVL, males 20.9-21.3 (x=21.07; N=3); females, 24.3-

27.3 (x=25.27; N=6); 2) disc of third finger not wider than diameter 

of finger; 3) first finger longer than second finger; ~) fringe absent 



on second finger; 5) disc of fourth toe not wider than diameter of 

toe; 6) fringe present on fourth toe; 7) outer tarsal fold absent; 
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8) toe webbing formula II 0-0 III 0-0 IV 0-0 .V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11) 

ventrolateral stripe absent; 12) discrete markings absent on chest; 

13) light spots on dark ground color on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males •. 

Colostethus astralos is distinguished from those species which · 

lack toe webbing. Of the species which have toe webbing .Q• astralos 

is compared with those species that lack dorsolateral and ventrolateral 

stripes, have an oblique lateral stripe extending to the eye, have . fringe 

on the second finger and the disc of the third finger is wider than 

the diameter of the finger (nubicola, speccacoeliacus and subpunctatus). 

Colostethus astralos is distinguished from nubicola by the lack of a 

swollen third finger in the males and the presence of small white spots 

on a dark gray ground color (discrete markings absent on the belly of 

nubicola); from speccacoeliacus by the small white spots on the dark 

gray ground color on the belly (reticulate pattern on the belly of specca-: . 

coeliacus); and from subpunctatus by the presence of fringe on the 

second finger and the disc of the fourth toe not being wider than the 

diamter of the toe. 

Coloration in ~ife.-- The dorsum is dull .grayish green to brown 

with dark brown spots. The flanks are dull green with creamy flcks. 

The oblique lateral stripe is pale gray to creamy bronze. The posterior 

surfaces of the thighs are greenish brown with green flecks. The venter 

in females is grayish yellow to dull orange with green flecks or spots. 

The venter in males is black with white flecks. The throat is dusky 

gray with cream flecks. The iris is brown with bronze flecks. 
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Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus astralos is restricted to the Pacific 

slopes of the Andes of Ecuador at elevations above. 3700 meters. 

Colostethus baeobatrachus Edwards 

Colostethus baeobatrachu_s Edwards, 1974:xxx [Holotype.-- KU 130004 

from Ducke Reserve, 26 km E Manaus, 44 m, Estado Amazonas, Brasil; 

collected by M.L. Crump and A.D. Crump on 21 June 1970]. 

Diagnosis.-- 1) SVL, males unknown; females, 14.6-17.3 (x=15.87; 

N=10); 2) disc of third finger not wider than diameter of fing_er; 

3) first finger longer than second; 4) fring~ absent on second finger; 

5) disc of fourth toe wider than diameter of toe; 6) fringe present 

on fourth toe; 7) outer tarsal fold present; 8) toe webbing formula 

II 1.0-0.5 III 1.0-0.5 IV 0-0 V; 9) dorsolateral stripe absent; 

10) oblique lateral stripe present, extending to eye; 

stripe absent; 12) discrete markings absent on chest; 

11) ventrolateral 

13) discrete . 

markings absent on belly; 14) unknown if ventral color sexually dimorphic; 

15) unknown if third finger swollen in males. 

Colostethus baeobatrachus is distinguished from those species which 

lack toe webbing. Of the species with toe webbing _g_. baeobatrachus is 



compared with the species which are smaller than 18 mm in SVL, lack 

a dorsolateral stripe, but have an oblique lateral stripe extending 
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to the eye (capixaba, decussatus and degranvillei). Colostethus baeobat-

rachus is dist.inguished from capixaba by the presence of fringe on 

the fourth toe, ~ore extensive toe webbing (II 0-0 III 0.5-0.5 IV 

0-0 Vin capixaba); and from decussatus and degranvillei by the absence 

of a swollen third finger in the males. Furthermore, .9.. baeobatrachus 

is distinguished from decussatus by the presence of an outer tarsal 

fold and from degranvillei by the first finger being longer than 

the second (first and second fingers equal in degranvillei). 

Coloration in Life.-- The dorsum is reddish brown with dark 

brown f leeks. The canthus and flanks are black. The oblique late.ral 

stripe is creamy yellow to reddish orange. The limbs are reddish 

brown with faint black bars dorsally. The ventral surfaces of the 

legs are creamy gray with brown flecks. The venter is creamy grai• 

Larvae.-- Free-swirmning tadpoles (stage 40) have 2/3 rows of 

denticles with the third lower row shorter than the other rows. The 

second upper and first lower rows are divided medially. The cutting 

edges of the beak are serrated. The mouth is directed anteroventrally 

and is bordered laterally and along the lower lip by one continuous 

row of papillae. The upper lip is bare. The lower lip is not expanded. 

The anus is dextral. The eyes are directed laterilly. The bodi is 

pale tan; the tail is white with a few tan flecks. 

Calls.-- No data are available. 



Distribution.-- Colostethus baeobatrachus occurs in the central 

Amazon Basin , (Fig. 22). 

Colostethus beebei (Noble) 

Hylixalus beebei Noble, 1923:289 [Holotype.-- AMNH A-18683 from near 

Kaeiteur Falls, (north central) Guyana; collected by W. Beebe 

on 18 February 1921]. 

Colostethus beebei -- Edwards, 1971:148. 
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Diagnosis.-- 1) SVL, males unknown; females, 17.2-17.5 (x=17.35; 

N=2); 2) disc of third finger wider than diameter of finger; 3) 

first finger longer than second finger; 4) fringe absent on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) outer tarsal fold absent; 8) toe webbing 

formula II 1.0-1.0 III 1.0-1.0 IV 0-0 V; 9) dorsolateral stripe present; 

10) oblique lateral stripe present, ·not extending to eye; 11) ventrolat-

eral stripe absent; 12) discrete. markings absent on chest; 13) 

discrete markings absent on belly; 14) unknown if ventral color 

sexually dimorphic; 15) unknown if third finger swollen in males. 

Colostethus beebei is distinguished from those species which 

lack toe webbing. Of the species with toe webbing, .9.• beebei is compared 

with the species with a SVL less than 18 mm that have a dorsolateral 

stripe ·(brunneus and marchesianus). Colostethus beebei is distinguished 
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from brunneus by having more extensive toe webbing (II 0.5~0.5 III 

0.5-0.5 IV 0-0 Vin brunneus) and the absence of an outer tarsal 

fold, and from marchesianus by the absence of a ventrolateral stripe 

and by having more extensive toe webbing (II 0-0 III 0.5-0.5 IV 0- · 

0 Vin marchesianus). 

Coloration in Life.-- No data are available. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus beebei is known only from the type 

1 o ca lit y: (Fig. 2 2) • 

Colostethus bolivianus (Boulenger) 

Prostherapis bolivianus Boulenger, 1902:391 [Syntypes.-- in the BMNH 

from San Carlos, 1200 m, Bolivia and from San Krne·sto, 800 

m, Bolivia; collected by P.O. Simons]. 

Colostethus bolivianus -- Edwards, 1971:148. 

Diagnosis.-- Based on original description by Boulenger (1902:397). 

1) SVL 26 mm; 2) disc of -third finger wider than diameter of finger; 

3) first and second fingers equal in length; 4) unknown if fringe 

present or absent on second finger; 5) disc of fourth toe wider 

than diameter of toe; 6) unknown if fringe present or absent on 

fourth toe; 7) unknown if outer tarsal fold · present or absent; 8) 
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toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11) 

ventrolateral stripe absent; 12} unknown if discrete markings present 

or absent on chest; 13) dark spots on light ground color or marbled 

pattern on belly; 14) unknown if ventral color sexually dimorphic; 

15) unknown if third finger swollen in males. 

Colostethus bolivianus is distinguished from those species with 

toe webbing. Of the species without toe webbing£• bolivianus is 

compared with the species that lack a dorsolateral stripe and in 

which the discs of the third finger and fourth toe are not wider 

than the digit diameter (anthracinus, astralos, speccacoeliacus, 

subpunc ta tus and vertebra li s). Co los tethus bo li via nus is distinguished 

from anthracinus by its larger size (SVL less than 18 mm in anthracinus); 

from astralos and speccacoeliacus by the first and second finger 

being of equal length (first finger longer than second in aitralos 

and speccacoeliacus); and from subpunctatus and vertebrali~ by its 

larger size (SVL less than 20 mm in subpunctatus and less than 18 

nun in vertebralis). 

Coloration in ·tife.-- No data are available. --------

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus bolivianus is known only from the 

syntypes from San Carlos and San Ernesto, Bolivia at 800-1200 m elevation 

(Fig. 22}. 
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Colostethus bromelicola (Test) 

Phyllobates bromelicola Test, 1956:6 [Holotype.-- UMMZ 113027 from Pico 

Periquito, Rancho Grande, Estado Aragua, Venezuela; collected by 

F. H. Test on 10 January 1952]. 

Colostethus bromelicola -- Edwards J 971; 148. 

Diagnosis.-- 1) SVL, males, 14.7 (single specimen); females 15.9-

20.1 (x=17.35; N=3); 2) disc of third finger not wider than diameter 

of finger; 3) second finger longer than first finger; 4) fringe absent 

on second finger; 5) disc of fourth toe not wider than diameter of 

toe; 6) fringe absent on fourih toe; 7) outer tarsal fold absent; 

8) toe webbing formula II 0-0 III 0-0 IV 0-0 V; · 9) dorsolat:eral stripe 

present; 10) oblique lateral stripe absent; 11) ventrolateral stripe 

absent; 12) discrete markings absent on chest; 13) discrete markings 

absent on belly; 14) ventral color sexually dimorphic; 15) third finger 

not swollen in males. 

Colostethus bromelicola is distinguished from those species which 

lack toe webbing. Of the species with toe webbing C. bromelicola is 
. . -

compared with the species with a SVL less than 18 mm that have a dorsolater-

al stripe (olfersioides and phaeoceneon). Colostethus bromelicola is 

distinguished from both of these species by the second finger being 

longer than the first finger (first longer than second in olfersioides 

and phaeo~~~~) and the disc of the fourth toe not being wider than 

the diameter of the toe. 
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Coloration in Life.-- (From Test, 1956:7). The dorsum is olive, 

bordered laterally by thin white dorsolateral stripes. The flanks 

are black. The thigh and tibia have black bars. ~he venter is bright 

yellow. There is no black bar on the chest. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus bromelicola is restricted to the 

Cordillera Costal of Venezuela in the vicinity of Rancho Grande, (Fig. 22), 

where it is sympatric wfth C. herminae at elevations greater than 

1000 m. 

Remarks.-- No additional specimens of C. bromelicola have been 

collected since Test found the population on Pico Periquito in Rancho 

Grande. Neither Rivero (1961) nor myself have collected this species. 

However, I have examined the type specimens and feel that the species 

warrents recognition. 

Colostethus brunneus (Cope) 

Prostherapis brunneus Cope, 1887:54 [Syntypes.-- ANSP 11241-61 from 

"Chupada" (=Chapada), 30 miles (=48 km) NE Cuiba, Estado Matto 

Grosso, Brasil; collected by H. H. Smith]. 

Phyllobates brunneus 

Colostethus brunneus ------

Barbour and Noble, 1920:401. 

Edwards, 1971:148. 



Diagnosi_s.-- 1) SVL, males, 15 .. 9-16.6 (x=16.25; N=2); females 

unknown; 2) disc of third finger wider than diameter of finger; 
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3) first finger longer than second finger; 4) fringe absent on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) outer tarsal fold present; 8) toe webbing 

formula II 0.5-0.0 III 0.5-0.5 IV 0-0 V; 9) dorsolateral stripe 

present; 10) oblique lateral stripe present, not extending to eye; 

11).:, ventrolateral stripe absent; 12) discrete markings absent on 

chest; 13) discrete markings absent on belly; 14) unknown if ventral 

color sexually_ dimorphic; 15) third finger not swollen in males. 

Colostethus brunneus is_ distinguished. from those species which 

lack toe webbing. Of the species with toe webbing~· brunneus is 

compared with the species with a SVL· less than 18 mm that have a 

dorsolateral stripe (beebei and marchesianus). Colostethus brunneus 

is distinguished from beebei by less extensive toe webbing (II 1.0-

1.0 III 1.0-1.Q IV 0-0 Vin beebei) and the presence of an outer· 

tarsal fold, and from marchesianus by the absence of a ventrolateral 

stripe. 

Coloration in Life.-- No data are available. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus brunneus is kno}m only from the 

type locality, (Fig. 22). 



Remarks.-- The type specimens (ANSP 11241-61) are in very poor 

condition. This account is based on topotypes. 

Colostethus capixaba (Bokerrnann) 
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Phyllobates capixaba Bokermann, 1967:349 [Holotype.-- WCAB 19252 

from Lagoa Macuco, Refugio Sooretama, Linhares, Estado Espirito 

Santo, Brasil; collected by F. M. Oliveira on 5 November 1964]. 

Colostethus capixaba -- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, male 13.6 mm (single specimen); females 

unknown; 2) disc of third finger wider than diameter of finger; 

3).· first finger longer than second finger; 4) fringe absetit on s~cortd 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

absent on fourth toe; 7) outer tarsal ·fold absent; 8) toe webbing 

formula II 0-0 III 0.5-0.5 IV 0-0 V; 9) dorsolateral stripe absent; 

10) oblique lateral stripe present, extending to eye; 11) ventrolateral 

stripe absent; 12) discrete markings absent on chest; 13) discrete 

markings absent on belly (dark spots on pale ground color on belly 

in life); 14) unknown if ventral color sexually dimorphic; 15) third 

finger not swollen in males. 

Colostethus capixaba is distinguished from those species which 

lack toe webbing. Of the species with toe webbing, Q• capixaba is compared 

with the species witl:i·a SVL less than 18 mm that lack dorsolateral and· 
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ventrolateral stripes but have an oblique lateral stripe that extends 

to the eye (baeobatrachus, decussatus and degranvillei). Colo_stethus 

capixaba is distinguished from baeobatrachus by the absence of fringe 

on the fourth toe and by having less extensive toe webbing (II 1.0-0.5 

III 1.0-0.5 IV 0-0 Vin baeobatrachus); from decussatus by the lack 

of a swollen third finger in the males and the absence of webbing between 

the second and third toes (II 0.5-0.5 III in decussatus); and from degran 

vlllei by the first finger being longer than the second finger (first 

and second fingers equal in degranvillei), less extensive toe webbing 

(II 1.0 to 2.0 - 0.5 to 1.0 III 0.5 to 1.5 - 0.5 to 1.0 IV 0-0 Vin 

degranvillei) and the lack of a swollen third finger in the males. 

Coloration in Life.-- The dorsum is dark brown. The canthus and 

flanks are black. The oblique lateral stripe is white. The dorsal surfaces 

of the arms are dirty white and the fingers are brown dorsally. The 

dor sa 1 surfaces of the legs have dark brown transverse bands •. The venter 

is white with brown spots on the ventrolateral flanks and belly". The 

belly is white in preservative. 

Larvae.-- No data are.available. 

Calls.-- no data are available. 

Distribution.-- Colostethus capixaba is restricted to extreme eastern 

Brasil :where it is found in old mature forests on the forest floor (Bokermann, 

1967:350). Colostethus olfersioides is sympatric with capixaba (Fig. 27) • 
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Fig. 27. Distribution of Colostethus capixaba (open diamond), 

C. carioca (open circle), f• degranvillei (open hexagon), and C. 

olfersioides (open squares). 
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Colostethus carioca (Bokermann) 

Phyllobates carioca Bokerrnann, 1967:352 [Holotype.-- WCAB 38601 from 

Represa Rio Grande, Estados Rio de Janeiro and Guanabara, Brasil; 

collected by F. M. Oliveira on 10 October 1965]. 

Colostethus carioca -- Edwards, 1971:148. 

Diagnosis.-1) SVL, male, 17.1 (single specimen); females unknown, 

estimated to be. no srna ller than males; 2) disc of third finger wider 

than diame~er of. finger; 3) first f}nger longer than second finger; 

4) fringe present on second finger; 5) disc of fourth toe wider than 

diameter of toe; 6) fringe present on fourth toe; 7) outer tarsal 

fold absent; 8) toe webbing formula II 0-0 III 1.0-1.0 IV 0-0 V; 9) 

dorsolateral stripe absent; 10) oblique lateral stripe absent; 11) 

ventrolateral stripe absent; 12) discrete markings absent on chest; 

13) discrete markings absent on belly; 14) unknown ·if ventral color 

sexually dimorphic; 15) third finger not swollen in males. 

Colostethus carioca is distinguished from those species which- lack 

toe webbing. Of the species with toe webbing, .Q• carioca is compared 

with the species that lack dorsolateral, oblique lateral and ventrolateral 

stripes and have a SVL less than 25 mm (alagoanus, chocoensis and cistemacu-

lus). Colostethus ~ioca is distinguished from alagoanus by being larger 

(SVL less than 16 mm in alagoanus) and by having less extensive toe 

webbing (II 0-0 III o.5-0.5 IV 0-0 Vi~ alagoanus); from chocoensis 

by having less extensive toe webbing (II 1.5-1.0 III 2.5-1.5 IV 2.0-

3.0 V in chocoensis), being larger (SVL less than 16 rrun in chocoensis) 
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and by the first finger being longer than the second finger ·(second 

finger longer than first finger in chocoensis); and from cistemaculus 

by having less extensive toe webbing (II 1.0.:.0.s III 0~5-0.5 IV 0-

0 Vin cistemaculus) and by the absence of discrete markings on the 

chest and belly (two disrete spots on the chest and light spots on 

a dark ground color on the belly_ in cistemaculus). 

Coloration in Life.-- The dorsum is brown. The canthus and flanks 

are black. The dorsal surfaces of the arms are brown with a darker 

brown bar on the forearm. The dorsal surfaces of the legs are brown 

with darker brown transverse-bars. The venter is white.~ (Description 

based on Bokermann, 1967:349.) 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus carioca is restricted to the coastal 

i 

area of southeastern Bra~il~(Fig. 27. ). According to Bokermann (1967~353), 

carioca is found in old mature forests on the forest floor. This 

species is sympatric with C. olfersioides. 



Colostethus chocoensis (Boulenger) 

Hylixalus chocoen.sis Boulenger, 1912:190 [Holotype.-- in the BMNH, 

from N6ananoa (about 30 m), R{o San Juan, Departamento Chcc6, 

Colombia; c'ollected by M. G. Palmer]. 

Hyloxalus chocoensis -- Hellmich, 1940:127. 

Prostherapis chocoensis -- Gorham, 1963:25. 

Phyllobates chocoensis Cochran and Goin, 1970:46. 

Colostethus chocoensis Edwards, 1971:148. 
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Diagnosis.-- 1) SVL~ male 15.80 (~ingle specimen); females unknown; 

2) disc of third finger wider than diameter of finger; 3) second 

finger longe~ than first finger; 4) fringe present on second fi~ger; 

5); disc of fourth toe wider than diameter of toe; 6) fringe present 

on fourth toe; 7) outer tarsal fold present; 8) toe webbing formula 

II 1.5-1.0 III 2.5-1.5 IV 2.0-3.0 V; 9) dorsolateral stripe ab~ent; 

10) oblique lateral stripe absent; 11) ventrolateral stripe absent; 

12) discrete markings absent on chest; 13) discrete markings absent 

on belly; 14) unknown if ventral color sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus chocoensis is distinguished from those species which 

lack toe webbing. Of the species with toe webbing, f• chocoensis 

is compared with f ·· alagoanus, the only other species with a SVL 

less than 18 mm which lacks dorsolateral, oblique lateral and ventrolat-

eral stripes. Colostethus chocoensis is distinguished from alagoanus 

by the second finger being longer than the first (first finger longer 

than the second in alagoanus) and more extensive toe webbing (II 



0.5-0.5 III 0.5-0.5 IV 0-0 Vin alagoanus). 

Coloration.!..!!. Life.-- No data are available. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus chocoensis is known only from the-

R{o San Juan and R{o Atrato drainage systems .at lower elevations 

.
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(less than 500 m) in the Intendencia Choc6 an~ the -pepartamento Antioqu{a, 

Colombia (Fig. 24). Colostethus pratti was collected with chocoensis 

on the upper R!o Buey, Intendencia Choct, Colombia. 

/

Colostethus cistemaculus Edwards 

(Fig. 29a) 

Colostethus cistemaculus Edwards, 1974:xxx [Holotype.-- KU 142460 
., 

from 3.7 km E Dos R1.o,s, 1190 m, Provincia. Pichincha, Ecuador; 

collected by W. E. Duellman ort 5 July 1971]. 

Diagnosis.-- 1) SVL, males unknown; fem?le~-21.8-2h9-.(~=;::~1.~85; 

N=2); 2) disc of third finger wider than diameter of finger; 3) 

first ~inger longer than second finger; 4) fringe present on second 

finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold 
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present; 8) toe webbing formula II 1.0-0.5 III 0.5-0.5 IV 0-0 V; 9) 

dorsolateral stripe absent; 10) oblique lateral st~ipe absent; 11) 

ventro lateral stripe absent; 12) two discrete spots on chest; 13) 

light spots on dark ground color on belly; 14) unknown if ventral color 

sexually dimorphic; 15) unknown if third finger swollen in males. 

Colostethus cistemaculus is distinguished from those species which 

lack toe webbing. Of the species with toe webbing, .9.. cistemaculus is 

compared with the species with a SVL greater than 18 mm and less than 

28 mm that lack dorsolateral, oblique lateral and ventrolateral stripes 

(argus and carioca). Colostethus cistemaculus is distinguished from 

argus and carioca by the presence of two discrete spots on the chest 

(no discrete markings on the chest of argus and carioca). Further, cistemac-

ulus is distinguished fromargus by having less extensive toe webbing 

(II 1.5-1.0 III 2.0-1.5 IV 1.0 to 1.5-1.5 to_ 2.0 Vin argus) and having 

more extensive toe webbing than carioca (II 0-0 III 0.5-0.5 IV 0-0 V 

in carioca). 

Coloration in Life.-- The dorsum is pale to dark brown with large, 

irregular black spots. The.canthus and flanks are black. The upper lip 

is dark yellow. The flanks have a few small dark yellow spots. The dorsal 

surfaces of the arms are orange-tan with black spots or bars. The dorsal 

surfaces of the legs are dark brown with distinct, wide black black 

bars. The venter is dark brown with pale bluish white. spots. The ventral 

limbs ?nd groin are salmon orange. The iris is dark brown with medial 

and peripheral bronze rings. The scutes of the fingers are brown. 
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Fig. 28. A. Colostethus cistemaculus, KU 142460, female, SVL 

21.8 mm._ B. Colostethus collaris, KU 133017, female, SVL 26.9 mm. 
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Lar.vae.-- Free-swimming tadpoles (stage 31) have 2/3 rows of denticles 

of equal length, with the second upper row divided medially. The beak 

separates the · second upper row medially. The cutting edges of the beak 

are serrated. The upper half of .the beak is notched medially. The mouth 

is directed anteroventrally and is bordered laterally on. the upper lip, 

along the sides and along the lower lip by one continuous row of papillae. 

The upper lip is bare medially. The lower lip is slightly expanded. 

The anus is dextral. The eyes are directed dorsolaterally. The body 

is grayish brown; the tail is white with brown flecks. 

Calls.-- No data are available. · 

Distribution.-- Colostethus cistemaculus occurs on the moist Pacific 

slopes of northern Ecuador at 900-1050 m elevation (Fig. 26). 

Colostethus collaris (Boulenger) 

(Fig. 28b) 

Hylixalus collaris Boulenger, 1912:190 [Syntypes.-- In the BMNH, from 

M~rida, 5200 ft (1585 m) and R(o Albareggas, 11,300 ft (3444 m), 

Estado M~rida, Venezuela; collected by S. Briceno]. 

Hyloxalus collaris -- A. Lutz, 1927:40. 

Prostherapis collaris -- Rivero, 1961:154. 

Colostethus collaris-- Edwards, 1971:148. 
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Diagnosis.-- 1) SVL, males, 20.1-23.3 (x=22.21;,N=8); females 

22.2-28.1 (x=25.43; N=5); 2) disc of third finger wider than diameter 

of finger; 3) second finger lo~ger than second finger; . 4) fringe 
"--. 

present on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fritige present on fourth toe; 7) outer tarsal fold present; 

8) toe webbing formula II 1.5-1'.0 III 1.5-1.0 IV .L0-1.5 V; 9) 

dorsolateral stripe absent; 10) oblique lateral stripe present, 

not extending to eye; 11) ventrolateral stripe absent; 12) discrete 

black bar on chest; 13) discrete markings absent on belly; 14) 

ventral color sexually dimorphic; 15) third finger not swollen in 

males. 

·Colostethus collaris Ls distinguished from those sped.es which 

lack a black bar on the chest. Of the species with a black bar on the 

chest, .2.• collaris is compared with the species that have a SVL less 

than 28 nun and webbing between the fourth and fifth toes (dunni 

and olmoni). Colostethus collaris is distinguished from dunni by 

having less extensive toe webbing (II 2.0-2.0 III 2.0-2.0 IV 1.5-

2.0 Vin dunni) and from olmoni by the presence of fringes on the 

second finger and fourth toe and the absence of a ventrolateral stripe. 

Coloration in Life.-- The dorsum is bronze with large irregular 

greenish brown spots. The dorsolateral area is bronze. The canthus is 

brown. The flanks are dark brown with tan flecks. The oblique· lateral 

stripe is creamy white to yellow. The ventrolateral flanks are tan with 

dark brown flecks. The female chin and throate are lemon-yellow, the 

belly gray with a yellow tin and the groin yellow. The chin and throat 

of males are gray and the belly is gray and the groin yellow. A black 
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Fig. 29. Audiospectrogram of Colostethus collaris from 3 km 

E. Bocon~, ·1575 m, Estado Trujillo, Venezuela; 26° C (from recording 

KU 1019). 
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transverse bar is present on the chest in both sexes.·The legs are bronze 

with greenish bars. The upper arm has a bronze spot on the anterodorsal 

surface and a brown stripe along the anterior m~rgin. The. forearms are 

bronze with oblique brown bars • . The iris is gold with dark reticulations. 

Larvae.-- No data are available. 

Calls.-- Based on two recordings from 3 km NE Boconcs', 1575 m, Estado 

Trujillo, Venezuela; 26° C (Fig.29). 

The call consists of a series of single notes 0.05 sec long and 

0.08 sec between notes. Each note consists of five harmonics. The fundamental 

frequency is 1480 Htz, and the dominant frequency is 2960 Htz. 

Distribution.-- Colostethus collaris occurs in the M~rida Andes, 

Venezuela at elevations of 1500-1600 m JFig. 24). 

Colostethus cruciarius Edwards 

(Fig. 28a) 

Colostethus cruciarius Edwards, 1974:xxx [Holotype.-- KU 146240 from 

5 km E Veracruz, 970 m, Pro~incia Pastaza, Ecuador; . collected by 

W. E. Duellman on 22 April 1972]. 



Diagnosis.-- 1) SVL, males, 17 .1-19.1 (x=13.15; 1':"'=2); females 

unknown; 2) disc of third finger wider than diameter of finger; 
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3) first finger longer than second finger; 4) fringe present on second 

finger; 5) disc of fourth toe wider than diameter of toe;· 6) fringe 

absent on fourth toe; 7) outer tarsal fold absent; 8) toe webbing 

forntula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe present; 

10) oblique lateral stripe absent; 11) ventrolateral stripe abs~nt;. 

12) discrete markings absent on chest; 13) solid dark fnfuscation 

on belly; 14) unknown if ventral color sexually dimorphic; 15) 

third finger not swollen in · males. 

Colostethus cruciarius is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, f.• cruciarius 

is compared with the species that have a dorsolateral stripe but lack 

oblique lateral and ventrolateral strip~s (bromelicola and tro .ssulus). 

Colostethus cruciarius is distinguished from bromeHcola by the first 

finger being longer than the second finger (second finger longer than 

first finger in brorne lice la) and by the discs of the third ~inger and 

fourth toe being wider than the diameter of the digits; and from trossulus 

by the presence of fringes on the second finger and fourth toe and the 

solid infuscation on the belly (marbled pattern on the belly in trossulus). 

_Coloration in Life.-- The dorsum is black with a few small copper 

spots. ·The canthus and flanks are black. The upper lip is bluck with 

a pale yellow spots at the posterior corner of the mouth. The dorsolateral 

stripe is pale copper. The ventr.olateral flanks are spotted white on 
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Fig. 30. A. Colostethus cruciarius, KU 146241, male, SVL 19.1 

mm. B. Colostethus decussatus, KU 142481, male, SVL 14.2 mm. 
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black. The upper arm is yellowish tan with a black wash along the 

posterior surface. The forearm is brown. The dorsal legs are reddish 

brown with a black longitudinal stripe on the posterior surface of the 

thigh and darker reddish brown transverse bars on the tibia and fe~t. 

The throat is black. The belly is grayish yellow. The iris i.s gold. 

The finger scutes are white. 

Larvae.-- Free-swimming (stage 30) tadpoles have no rows of denticles 

or one very reduced upper row. Th~ ridges for the denticles are poorly 

developed or absent below th beak. The beak has smooth cutting edges 

and is not notched medially. The mouth is directed anteriorly and is 

bordered on the sides and along the lower lip by one continuous row 

of papillae. The upper lip is bare. The lower lip is greatly expanded. 

The anus is medial to slightly dextral. The eyes are directed anterolater-

ally. The body is grayish brown dorsally, creamy yellow ventrally; the 

tail is white with a grayish brown reticulate pattern. 

Calls.~- No data are available·. 

Distribution.-- Colostethus cruciarius is known only from the type 

locality, where it occurs with C. fuliginosus (Fig. 26). 

Colostethus decussatus Edwards 

(Fig. 30b) 

Colostethus decussatus Edwards, 1974:xxx [Holotype.-- KU 132328 from 

4 km N Quevedo, llt-0 m, Provincia Los R{os, Ecuador; collected by 
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J. D. Lynch on 10 July 1970]. 

Diagnosis.-- 1) SVL, males, 13.7-16.4 (x=14.96; N=13); females, 

14.116.7 (x=15.59; N=17); 2) disc of third finger not wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fring~ present on fourth toe; 7) outer tarsal fold absent; . 8) toe 

webbing formula II 0.5 (O.O to 1.0)-(0.0 to 0.5) 0.25 III 0.5 (0.0 to 

1.0)-(0.0 to 1.0) 0.5 IV 0-0 V; 9) dorsolateral · stripe absent; 10) 

oblique lateral stripe present, extending to eye; 11) ventrola.teral 

stripe absent; · 12) discrete markings absent on chest; 13) discrete 

markings absent on belly; 14) ventral color not sexually dimorphic; 

15) third finger swollen in males. 

Colostethus decussatus is distinguished from tho,se species which 

lack toe webbing. Of the species with toe webbing .f• decussatus is compared 

with the species which lack dorsolateral and ventrolateral stripes but 

have an oblique lateral stripe extending to the eye (baeobatrachus; 

capixaba and degranvillei). Colostethus decuss~tus is distinguished 

from baeobatrachus and capixaba by the swollen third finger in the males, 

and from degranvillei by the first finger being longer than the second 

finger (first and second fingers equal in length in degranvillei) and 

less extensive toe webbing (II 1.0 to 2.0-0.5 to 1.0 III 0.5 to 1.5-

0.5 to 1.0 IV 0-0 Vin degranvillei). 

Some specimens of f• decussatus. lack toe webbing; therefore, it 

is compared with 1_9• nubicola, the only other species with a SVL less 

than 18 rmn that lacks toe webbing but has a swollen third finger in 



the males. Colostethus decussatus is distinguished fromnubicola by 

the presence of a dark brown ''X" dorsally at the level of the arms on 
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an olive tan ground color while nubicola may (or may not) have irregular 

black spots which tend to coalesce so as to form a reticulate pattern _ 

on a grayish brown ground color on the dorsum. 

Coloration in Life.-- The dorsum is light olive tan with dark brown 

markings forming an "X" on the back at the level of the arms. The canthus 

and flanks are dark brown to black. The upper lip is creamy yellow. 

The oblique lateral stripe is creamy yellow. The arms are light orange. 

The dorsal surfaces of the legs are light brown with a faint . narrow 

darker brown bars. The posterior surf ace of the thigh has a yellow bar · 

just below the level of the vent. The venter is yellowish white. The 

iris is gold. The dermal scutes of the fingers are white. 

Larvae.-- Dorsal (to stage 25) and free-swirrming (stages 29-40 

have 2/3 rows of denticles with the .third lower row shorter than the 

other rows. The second upper and first lower rows are divided medially. 

The beak widely separates the second upper row medially. The beak has· 

serrated cutting edges. The upper half of the beak is notched medially. 

The mouth is directed anteroventrallly and is bordered laterally and 

along the lower lip by one continuous row of papillae. The upper lip 

is bare. The lower lip is not expanded. The anus is medial. The eyes 

are directed dorsolaterally. The body is grayish brown; the tail is 

white with brown flecks~ 
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Calls.-- No data are available. · 

Distribution.-- Colostethus decussatus occurs on the Pacific lowalnds of 

Ecuador (Provincias El Oro and Los R{os) from sea level to 140 m (Fig. · 26). 

Colost;ethus degranvi.llei. Lescure 

Colostethus degranvillei Lescure; 1974:xx [Holotype.-- XXXXXXXXXX from 

Eaux Cle'ment (Montagne de Roura). French Guyana; · collected by J. 

J. de Granville]. 

Diagnosis.-- 1) SVL, males, 16.5-17.2 (x=16.85; N=2); females 18 .. 7-

20.6 (x=19.67; N=3); 2) disc of third finger wider or not wider than 

diameter of finger; 3) first and second fingers equal in length; 4) 

fringe present on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fringe present on fourth toe; 7) outer tarsal fold present 

or absent; 8) toe webbing formula II 1.5 (1.0 to 2.0)-(0.5 to 1.0) 

0.75 III 1.0 (0.5 to 1~5)-(0.5 to 1.0) 0.75 IV 0-0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral stripe present, extending, or not 

extending to eye; 11) ventrolateral stripe absent; 12) discrete markings 

absent on chest; 13) discrete markings absent or dark spots on a light · 

ground color on belly; 14) ventral color sexually dimorphic; 15) third 

finger swollen in males. 

Colostethus degranvillei is distinguished from those species with 

lack toe webbing. Of the species which have toe webbing, .9.. degr.1nvillei 

is compared with the species with a SVL less than 18 mm that lack dorsolat-

eral and ventrolateral stripes but which have an oblique lateral stripe 
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(baeobatrachus, capixaba and decussatus). Colostethus degranvillei is 

distinguished from all three species by the fi~st and second finger 

being of equal length (first finger longer than second in baeobatrachus, 

capixaba and decussatus) and by having more extensive toe webbing (II 

1.0-0.5 III 1.0-0.5 IV 0-0 V in baeobatrachus, II 0-0 III 0.5-0.5 IV 

0-0 Vin capixaba and II 0.5-0.5 III 0.5-0.5 IV 0-0 Vin decussatus). 

Colostethus desranvillei is further distinguished from baeobatrachus 

by the presence of fringe on the second finger. 

Coloration in Life.-- (From J. Lescure) The dorsum is dark brown. 

The venter is dark brown to black with white spots that may coalesce 

so as to form a reticulate pattern. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus degranvillei occurs along the coast 

of French Guyana at elevations from sea level to 650 (Fig. 27). 

Colostethus dunni (Rivero) 

Prostheraois dunni Rivero, 1961:157 [Holotype.-- FMNH 35987 from "above 
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Fig. _31. Distributiort of ·colostethus dunni (open circle), g. 
herminae (solid squares),· .9.. mandelorum (open diamond), £• olmoni 

(solid diamond),£• praecia (solid circle),£• riveroi.(open hexagon), 

and C. trinitatus (open square). 
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Caracas," Distrito Federal, Venezuela; collected by Padre Cornelio 

Vogl in 1940]. 

Colostethus dunni -- Edwards, 1971:148. 

Diagnosis. -- 1) SVL, males 20.1-23 .O (x=2L 73; N=11); females, 

25.1 ·-28.0 (x=26. 70; N=7); 2) disc. of third finger wider than diameter 

of finger; 3) first finger. longer than second finger; 4) fringe present 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tars~l fold absent; 8) 

toe w~bbing formula II 2.0-2.0 III 2.0-2.0 IV 1.5-2.0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral stripe present, not extending to 

eye; 11) ventro'lateral· stripe absent; 12) discrete black bar on chest; 

13) discrete markings absent on belly; 14) ventral color sexually dimorphic; 

15) third finger not swollen in males. 

Colostethus dunni is distinguished from those species which lack 

a black bar on the chest.-Of species having a black bar on the chest, 

c. dunni is compared with species with SVL less than 28 mm that have 

webbing between the fourth and fifth toes (collaris ·and olmoni). Coloste-

thus dunn~ is distinguished from collaris by more extensive toe webbing 

(II 1.5-1.0 III 1.5-1.0 IV 1.0-1.5 Vin collaris) and from olmoni 

by the absence of a ventrolateral stripe and the presence of fringes 

on the second finger and fourth toe. 

Coloration in Life.-- The dorsum is greenish copper, with ·er without 

irregular black spots. The dorsolateral area is bright copper, frotn 

above the thigh to the eye. The canthus and flanks are black. A copper 

stripe extends along the upper lip to the forearm. The oblique lateral 
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Fig. 32. Audiospectrogram of Colostethus dunni recorded at 3 

I km E El Limon, on road to Colonia Tovar, 800 m, Distrito Federal, 
0Venezuela; 25 C (taken from recording KU 1017). 
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stripe is copper. The dorsal surfaces of the arms are variable, yellow 

to black, with or without brovm spots. The dorsal surfaces of the legs 

are copper, with or without black bars. 

The chin and throat of females are lemon-yellow, the chest and· 

belly are pale yellow to white with a pale gray wash, the groin is light 

yellow. The chin, throat, chest and belly of males are gray. A yellow 

spot may be present in the groin at the insertion of the thigh. Both 

sexes have a black bar across the . chest which may or may not be distinct. 

The iris is gold with fine black reticulations. 

Larvae.-- Dorsal tadpoles (to stage 25) and free-swimmingtadpoles 

(stages 26-34) have 2/3 rows of denticles equal in length, with the 

second upper and first lower rows divided.medially. The second upper 

row is not separated by the beak. The beak has deep serrations along 

both cutting edges. The mouth is bordered on the sides and along the 

lower lip by one continuous row of papillae. The upper lip is bare. 

The lower lip is expanded. The anus is dextral. The eyes are directed 

dorsolaterally. The body is grayish brown; the tail is white with brown 

flecks. 

Calls.-- Based on three recordings from 3 km S El L{mon, 800 m, 
' 0on the road to Colonia Tovar, Distrito Federal, Venezuela; 25 C. (Fig. 

33.). 

The call consists of a series of single notes 0.07 sec long and 

0.25 sec between notes~ Each note consists of three harmonics. The fundamen-

tal frequency is 2300 Htz, and the dominant frequency is 4600 Htz. 
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Fig. 33. Colostethus elachyhistus, KU 142509, female, SVL 23.1 

mm. 





Distribution.-- Colostethus dunni occurs on the Caribbean slopes 

of the Cordillera Costal of Venezuela, in the vicinity of El Limon, 
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at 500 to 1000 m elevation (Fig. 31). Colostethus dunni and C. herminae were 

collected at the same locality, along slow-moving, shallow drainage 

ditches and among large rocks along the edges of a -fast-moving stream. 

Colostethus elachyhistus Edwards 

(Fig. 33) 

Colostethus elachyhistus Edwards, 1971:149 [Holotype.-- KU 120540 

from Loja, 2150 m, Provincia Loja, Ecuador; collected by J. 

D. Lynch on 9 June 1968]. 

Diagnosis.-- 1) SVL, males 16.3-22.9 (x=19.85; N=18); females 

17.6-25.8 (x=22.36; N=49); 2) disc of third finger usually wider 

than diameter of finger; 3) first finger longer than second or first 

and second fingers equal ·in length; 4) fringe present on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) outer tarsal fold present; 8) ~oe webbing 

formula II 1.00 (0.5 to 1.5)-(0.0 to 1.0) 0.75 III 0.75 (0.0 to 1.0)-

(0.0 to 1.0) 0.88 IV 0.31 (0.0 to 0.5)-(0.0 to 0.5) 0.31 V; 9) dorsolat-

eral stripe absent 10) oblique lateral stripe present, extending 

to eye; 11) ventrolateral stripe absent; 12) two discrete spots_ 

on chest; 13) dark spots on pale ground color on belly; 14) ventral 

color sexually dimorphic or not sexually dimorphic; 15) third finger 

not swollen in males. 
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Colostethus elachyhistus is distinguished from the species which 

lack toe webbing. Of the sp.ecies with toe webbing, .f.• elachyhistus 

is compared with those species with a SVL less than 24 mm with two spots 

on the chest in which the disc of the third finger.is wider than the 

diameter of the finger (cisternaculus, phaleromystax.and simulacrus). 

Colostethus elachyhi.stus is distinguished from cistemacult1s by the presence 

of an oblique lateral stripe; from phaleromystax by the presence of 

dark spots on a pale ground color on the belly (discrete markings absent 

on the belly of phaleromystax); and from simulacrus by the presence 

of webbing between the fourth and fifth toes, by having a broader oblique 

lateral stripe and a white stripe on the upper lip. 

Coloration in Life.-- The dorsum is pale olive to reddish brown 

with brown flecks. The canthus is brown and the flanks are greenish 

brown dorsally and dark brown ventrally. The oblique lateral stripe 

is creamy yellow. The dorsal surfaces of the limbs are dull grayish 

green with black spots or bands. The groin is yellow. The venter i.s 

pale yellowish green with white spots or white with or without a pale 

gray reticulate pattern •. The iris is bronze with black reticulations. 

Larvae.-- Dorsal tadpoles (to stage 25) and free-swimming tadpoles 

(stages 31-41) have 2/3 rows of denticles of equal length; the second 

upper and first lower rows are divided medially. The second upper row 

is separated medially by the beak. The beak is serrated on both cutting 

edges. The mouth is directed anteroventrally and bordered laterally 

on the upper lip and along the lower lip by two rows of papillae. The 

mouth is bordered on the sides by a single row of papillae. The upper 
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Fig. 34. Distribution of Go lostethus elachyhistus (open circles), 

infraguttatus (open diamonds), kingsburyi (open hexagon), 

orthius (solid circles), percnopalmus (solid diamonds), 

phaeoceneon ( solid square), phaleromystax (open squares), 

and sauli (solid hexagon). 
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lip is bare medially. The lower lip is expanded. ·the anus is median 

or dextral. The eyes are directed dorsolaterally. The body is black 

dorsally and gray ventrally; the tail is creamy white. with black reticula~i. 

tions. 

Calls.-- No data are available. 

Distribution.~- Colostethus elachyhistus occurs on the Pacif.ic 

slopes of the Andes of southern Ecuador at 800 to 1300 m, and on the 

Amazonian slopes of southern Ecuador and in northern . Per6' in the Huancabamba 

Depression at 1800 to 2800 m. (Fig. 34). Colostethus elachyhistus is sympatri.c 

with anthracinus on the higher Amazonian slopes of southern Ecuador 

and with sylvatica in the Huancabamba Depression in ·northern Per6. 

Colostethu.s ferrugineus Edwards 

Colostethus ferrugineus Edwards, 1974:xxx [Holotype.-- KU 139593 

from 2 km E Santa Leticia, 2020 m, Departarnento Huila, Colombia; 

collected by S. R. Edwards on 2 May 1971]. 

.)

N=7); 

Diagnosis.-- 1) SVL, males unknown; females 20.5-23.6 (x=22.30; 

2) disc of third finger wider than diamet~r of . finger; 3) 

first·finger longer than second fihger; 4) fringe absent on second 

finger; 5) disc of fourth toe wider than diameter of ·toe; 6) fringe 

absent on fourth toe; 7) outer tarsal fold ,absent; 8) toe webbing 

formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 
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10) oblique lateral stripe present, extending to eye; 11) ventrolateral 

stripe absent; 12) discrete markings absent on chest; 13) discrete 

markings absent on belly; 14) unknow"l1 if ventral color sexu.ally dimorphic; 

15) unknown if i°hird finger swollen in males. 

Colostethus ferrugineus is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, C. ferrugineus 

is compared with the species in which the disc of the third finger is 

wider than the diameter of the finger, the dorsolateral and ventrolateral 

stripes are absent and fringes are absent on the second finger. ~nd fourth 

toe (infraguttatus, lehmanni, orthius, rarnosi, ·taeniatus and whyrnperi). 

Colostethtis ferrugineus is distinguished from infraguttatus, orthius, 

taeniatus and whymger_i by the absence of discrete markings on the beily 

(light spots on a dark ground color on the belly of infraguttatus and 

orthius, marbled pattern on the belly of taeniatus and a solid black 

infuscation on the belly of whvmperi); from lehmanni by the first finger 

being longer than the second (first and secqnd fingers equal in lehmanni); 

and from lehmanni and ramosi by its larger size (SVL less than 18 mm 

in lehmanni and ramosi). In addition, the distinctive rusty -red color 

of this species separates it f ram a 11 other known species in the genus. 

Coloration in Life.-- The dorsum is reddish brown. The canthus 

and flanks are reddish brown. The oblique lateral stripe is light pink. 

The ~rms and legs are reddish orange and lack bars or .other markings. 

The venter is reddish orange. 

Larvae.-- No data are available. 
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Calls.-- No data are available. 

Distribution.-- Colostethus ferrugineus is known only from the 

Interandean slopes of the upper R{o Magdalena drainage system in Depart-

amento Huila, Colombia at 1800 to 2000 m (Fig. 24). 

Colostethus fraterdanieli Silverstone 

Colostethus fraterdanieli Silverstone, 1971:4 [Holotype.-- LACM 44164 

from Santa R{ta, near R{o Nare, 1890-1910 m, Departamento Antioqu{a 

Colombia; collected by P.A. Silverstone and J.E. Ramos on 9 June 

1968]. 

Diagnosis.-- 1) SVL, males 20.1-24.0(x-=22.30); females, 24.0-27.0 

(x=25.80) -- taken in part·from data presented by Silverstone, (1971:4); 

2) disc of third finger not wider than diameter of finger; 3) first 

and second fingers equal in length; 4) fringe present on second finger; 

5) disc of fourth toe wider than diameter of toe; 6) fringe absent 

on fourth toe; 7) outer tarsal fold absent; 8) toe webbing formula 

II 0-0 III 0.5-0.5 IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique 

lateral stripe present, extending to eye; 11) ventrolateral stripe absent; 

12) discrete markings absent on chest; 13) discrete markings absent 

on belly; 14) ventral color sexually dimorphic; 15) third finger swollen 

in males. 

Colostethus fraterdanieli is distinguished from those species which ~-



lack toe webbing. Of the species with toe webbing _g_. fraterdanieli 

is compared with the species with a SVL greater than 18 nnn and less 
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than 28 nun with the disc of the third finger not wider than the diameter 

of the finger (galerus and sylvatica). Colostethus . fraterdanieli is 

distinguished fiom galerus by the first and second fingers being equal 

in length (first finger longer than second in g~lerus) and the absence 

of fringe on the fourth toe, and from sylvatica by the disc of the fourth 

toe being wider than the diamter of the toe and the absence of fringe 

on the fourth toe. 

Furthermore, f• fraterdanieli is distinguished from both galerus 

and sylvatica by the swollen third finger in the males and the absence 

of descrete markings on the chest (two spots on the chest of galerus 

and sylvatica). 

Coloration in Life.-- (From Silverstone, 1971:6). The dorsum is 

pale brown with a darker brown median stripe. The canthus and flanks 

are dark brown. The oblique lateral stripe 1 s gold. The dor.sal surface 

of the arms are orange with a dark . brown stripe along the anterior and 

posterior surfaces. The dorsal surfaces of the legs are yellowish orange 

with a brown wash. The posterior thighs have a " ••• wavy yellow-orange 

stripe subtended by mottling of yellow-orange and brown." T~e posterodorsal 

surfaces of the thighs have a dark brown stripe. The dorsal tibia has 

dark brown bands. The ventral lim~s are yellowish orange with a brown 

wash. The venter is yellowish white. The iris is black with a gold ring 

around the pupil. 

Larvae.-- No data are available. 



Calls.-- No data are available. 

Distribution.-- Colostethus fraterdanieli is known only from 

1890-1910 m in the vicinity of Santa Rfra near R{o Nare, Departamento 

Antioquia, Colombia (Fig. 24). Colostethus lehmanni is also reported 

/ from Santa Rita, Departamento _Antioquia, Colombia. 

Colostethus fuliginosus (Jimenez de la Espada) 

(Fig. 35a) 

Hyloxalus fuliginosus Jim~nez de la Espada, 1871:59 [Syntypes .. --MNCN 
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276 (2 specimens) from San Jose' de Moti (Canton de Quijas) Provincia 

Napa, Ecuador; (Savage, 1968:753 st~ted that thi~ locality is 

the same as San Jose de Mote Viejo, due east of Volcan Sumaco, 

at 0° 32 1 Sand 77° 25' Wat about 1200 m); collector unknown. 

Hyloxalus bocagei Jim~nez de la Espada, 1871:59 [Syntypes.-- In the 

MNCN, from San Josl~e Moti (Canton de Quijas), Provincia Napo, 

Ecuador (see Savage, 1968:753); collector unknown]. New synonomy. 

Hylixalus fuliginosus -- Boulenger, 1882:138. 

Hylixalus bocagei -- Boulenger, 1882:138. 

Hyloxalus vergeli Hellmich, 1940:122 [Holotype.-- ZSM 110/1937 from 

Finca El Vergel, 1800 m, near Fusagasuga, Departamertto Cundinamarca, 

Colombia; collected by w. Hellmich on 15 April 1937]. New Synonomy. 

Prostherapis shrevei Rivero, 1961:155 [Holotype.-- MCZ 28567 from Mt. 
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Marahuaca, 5000-6000 ft (1524-1829 m), Territorio Amazonas, Venezuela; 

collected by J. A. River in May 1950]. New synonomy. 

Prostherapis vergeli Gorham, 1963:25. 

Phyllobates vergeli --. Cochran and Goin, 1970:68. 

Colostethus bocagei -- Edwards, 1971:148. 

Colostethus fuliginosus -- Edwards, 1971:148. 

Colostethus shrevei Edwards, 1971:148. 

Colostethus vergeli Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males 19.2-24.2 (x=22.19; N~36); females~ 

22.1~.28.2 (x=24.7~; N=43); 2) disc of third finger wider than diameter 

of finger; 3) first finger generally longer than second fing~r, sometimes 

first and second fingers equal in length; 4) fringe present on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) outer tarsal fold present; 8) toe webbing 

formula II 2.0(1.0 to 2.0) .1.6 III 2.6 (2.0 to 3.0)-(2.0 to 2.5} 2.0 

IV 1.8 (1.5 t6 2.0)-(2.0 to 3.0) 2.5 V; 9) dorsolateral stripe absent;· 

10) oblique lateral stripe present, not extending to eye; 11) ventrolateral 

stripe absent; 12) discrete markings absent on ch~st; 13) discrete 

markings absent on belly; 14) ventral color sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus fuliginosus is distinguished from those species which 

lack toe webbing. Of, the species with toe webbing, ~· f.uliginosus is 

compa.red with the species with a SVL greater than 18 mm and less than 

32 mm that lack discrete markings on the chest and a dorsolateral stripe, 

but that have an oblique lateral stripe that does not extend to the 

eye (inguinalis, palmatus and sauli). Colostethus fuliginosus is distinguished 

from inguinalis by having more extensive ~oe webbing (II O.~ to 2.0 
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- 0.0 to 1.0 III 0.5 to 1.5 - 0.0 to 1.5 IV 0.0 to 1.0 - 0.0 to 1.5 

V; in inguinalis) and by having sexu~lly dimorphic ve:ntral coloration; 

from palmatus by its smaller size (male SVL 27-36 min in paimatus) and 

by the presence .of a black "V" shaped'mark on the dorsum at the level 

of the arms (irregular dark brown spots on the dorsumof palmatus); 

and from sauli by the presence of an outer tarsal fold and more extensive 

toe webbing (II 1.0-1.0 III 1.0-1.0 IV 0.5-0.5 Vin sauli). 

Coloration in Life.-- The dorsum. is brown with a distinctive black 

"V" at the level of the arms. A second black "V" shaped mark may be 

present between the eyes or a black reticulate pattern may be p·resent. 

The canthus is black. A series of white spots extend along the upper 

lip. The flanks are dark brown or black dorsally grading to pinkish 

white or gray ventrolaterally with white spots. The oblique lateral 

stripe is - creamy white. The limbs, incll;lding the hands and feet, are 

yellowish tan to brow-n with black bars. A longitudinal black bars runs 

along the anterior surface of the upper arm. The venter is pinkish white 

in females and dark charcoal gray in males. The ventral surfaces of 

the legs are pale gray. The iris is reddish gold with black reticulations. 

Larvae.-- Free-swimming tadpoles (stages 30-41) have 2/3 rows of· 

denticles of equal length, -with the second upper and first lower rows 

divided medially. The beak does not separate the second upper row medially. 

The cutting edge of the upper half of the beak is serrated and notched 

medially. The mouth is directed anteroventrally and is bordered on the 

sides and along the lower lip by one continuous row of papillae. The 
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Fig. 35. A. Colostethus fuliginosus, KU 122224, female, SVL 25.4 

mm. ·B. Colos-tethus galerus, KU 138043, female, SVL 25.5 

mm. 
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Fig. 36. Audiospectrogram of Colostethus fuliginosus from Mera, 

1410 in, Provincia Pastaza, Ecuador; 24° C (from recording 

KU 1025). 
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upper lip is bare. The lower lip is not expanded. The anus is dextral. 

The eyes- are directed dorsolaterally. The body_ is beige to dark gray; 

the tail is creamy white to tan with tan to brown flecks. 

Calls.-- Bas~d on two recordings from Mera, 1140 m, Provincia 

Pastaza, Ecuador; 24° c, Fig. 36. 

The call consists of a series of paired notes, each pair 0.15 

sec long and O .27 sec between pairs. Each pair of notes has three 

harmonics. The fundamental frequency is 1800-2300 (x=2050) Htz, .and 

the dominant frequency is 3600 - 4600 (x=4100} Htz. 

Distribution.-- Colostethus fuliginosus is distributed along 

the Amazonian slopes of the Andes of Ecuador and Colombia and the 

Guyana Highlands of souther~ Venezuela. This species also occurs 

in the Andes in south central Colombfa (Departamento Huila) and along 
. I 
the Rio Magdalena drainage . system (Fig. 37). This species is sympatric 

with C. marchesianus and cruciarius in the Amazonian lowlands of 

eastern Ecuador. 

Colostethus galerus Edwards 

(Fig. 35b) 

Colostethus galerus Edwards, 1974:xxx [Holotype.-- KU 138044 from Ambo, 

2070 m, Provincia Huanuco, Peru; collected by T. H. Fritts on 11 

March 1970]. 

Diagnosis.-- 1) SVL, males 20.2-22.9 (x.=21.38; N=l~); females 24.4-

27. 6 (x=25. 68; N=4); 2) disc ,of thir.d finger not wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe present 



Fig. 37. Distribution of Colostethus fuliginosus (open circles), 

f• inguinalis (open hexagon), C. lehmanni .(open square), and f• 
meridensis (solid circle). 
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on second finger; 5) disc of fourth toe generally wider than diameter 

of toe; 6) fringe present on fourth toe; 7) outer . tarsal fold present; 

8) toe webbing formula II 0.67 (0.5 to 1.0)-0.5 Ill 0.5-0.5 IV 0~17 

(O.O to 0.5)-(0.0 to 0.5) 0.17 V; 9) dorsolateral stripe absent; 10)

oblique lateral stripe present, extending to eye; 11) ventrolateral 

stripe absent; 12) two discrete spots on chest; 13) discrete markings 

. absent or dark spots on light ground color on belly; 14) ventral color 

sexually dimorphic or not; 15) third finger not swollen in .males. 

Colostethus galerus is distinguished from those species which lack 

toe webbing. Of the species with toe webbing _Q. galerus is compared 

with the species with a SVL greater than 18·mm and less . than 2'8 mm which 

have an oblique lateral stripe that extends to the eye and two spots 

on the chest (elachyhistus, percnopalmus, phaleromystax, simulacrus 

and sylvatica). Colostethus galerus is distinguished from elachyhistus, 

percnopalmus, phaleromystax and simulacrus by the disc of the third 

finger not b~ing wider than the diameter of the finger; and from -sylvatica 

by the first finger being longer than the second finger and the disc 

of the fourth toe being wider than the diameter of the toe. 

Coloration in Life.-- The dorsum is olive tan to greenish gray 

with a bronze tint with irregular brown spots. The canthus and flanks 

are dark brown. The flanks have a number of yellowish white flecks. 

The oblique lateral stripe is bronze anteriorly and light yellow posteriorly. 

The dorsal surfaces of the limbs are olive tan with brown bars or spots. 

The venter is yellowish white with a faint brown reticulation that is 

lost in preservative or it may be dark brown with yellowish white spots. 

There are two star shaped brown spots on the chest. The Iris is metallic 
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yellow. 

Larvae.-- No Data are available~ 

Calls.-- No data are available. 

Distribution.-- Colostethus galerus is only known from the Interandean 

valley formed by the R{o Huallaga . at 1900 to 2050 m elevation , (Fig. 42). 

Colostethus herminae (Boettger) 

Prostherapis herminae Boettger, 1893:37 [Holotype.-- SMF 7286 · from 

Puerto Cabello, Estado Carabobo, Venezuela; collected by von Herrn 

Konsul F. Mauss]. 

Prostherapis neblina Test, 1956:2 [Holotype.-- UMMZ 113001 from Portachuelo 

Pass, between 900 and 1100 m, Es.tado Aragua, Venezuela; collected 

by F. Test on 14 December 1951]. New synonymy. · 

Colostethus herminae -- Edwards, 1971:148. 

Colostethus neblina - .- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 18.0-23.7 (;_=20.06; N=30); females, 

19'.0-29.2 G=22.99; N=41); 2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe present 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold present or absent; 
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8) toe webbing formula II 1.0 (0.5 to 1.5).(0.0 to 1.5) 0.5 III 1.0 

(O.O to 1.5)-(0.0 to 1.0) 0.5 IV 0-0 V; 9)_ dorsolateral stripe present 

or absent; 10) oblique lateral stripe present, not extending to eye; 

11) ventrolateral stripe absent; 12) discrete transverse bar on chest; 

13) discrete markings absent on belly; 14) ventral color sexually dimorphic; 

15) third finger not swollen in males. 

Colost:ethus herminae is distinguished from those species that lack 

· a black bar on the chest. · Of the species with a black bar on the chest, 

C herminae is compared w.ith the species that have toe webbing but lack 

webbing between the fourth and fifth toes (praecia and trinitatus). 

Colostethus herminae is distinguished from praecia . and trinitatus by 

th~ presence of fringe on the fourth toe, the presence of a reticulated 

black and white chest bar (diffuse ·solid gray in praciae and trinitatus), 

lacking a gray wash on the. belly, from praecia by having a mottled labial 

area (distinct white and brown stripes in praecia). Colostethus herminae 

is further distinguished from praecia by having one row of labial papillae 

on the lower lip and a smooth edged beak in the tadpole. 

Coloration in Life.-- The dorsum is -pale to dark bronzy brown with 

large irregular darker brown spots. The dorsolateral stripe, if present 

is an indistinct light bronze. The canthus and flanks are black. The 

upper lip is mottled brown and white. The short oblique lateral stripe 

is creamy white to yellow. The ventrolateral flanks -are black with irregular 

white spots. The dorsal surfaces of the arms are tan with dark brown 

transverse bars. The dorsal surfaces of the legs are bronze with black 

transverse bars. The anterior surfaces of the thighs are yellow with 
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Fig. 38. Audiospectrogram of Colostethus herminae from 3 km 

S El 1{mon:; 800 m, on road to Colonia Tovar, Dist.rite Federal, 

Venezuela; 25° C (from recording KU 1015). 
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black transverse bars. The ventral surfaces of the arms and legs are 

gray. The chin, thro~t and chest in the males are dark gray. The belly 

is pale gray in the males. The chin, throat and chest in the females 

are bright yellow. The belly is white to pale gray in the females. ·There 

is a black and white reticulated bar on the chest and the groin is yellow 

in both sexes. The iris is reddish ·copper and lacks reticulations. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stage 28) tadpoles 

have 2/3 rows of denticles of equal length, with the second upper and 

first lower rows divided medially. The beak does not separate the second 

upper row medially. The beak has smooth cutting edges. The mouth is 

directed ventrally and is bordered laterally and along the lower lip 

by a single, continuous row of papillae~ The lower lip is not expanded. 

The anus is medial. The eyes .are directed dorsolaterally. The body is 

grayish brown; the tail is -white with. grayish brown flecks. 

Calls.-- Based on three reco·rdings from 3 km S El Lfmon, 800 m, 

on the road between Colonia Toval and El Limon, Distrito Federal, Venezuela 
0(25 C) and three recordings from Rancho Grande, 600 m, Estado Aragua, 

Venezuela (22.5° C). Fig 38. 

The cal 1 consists o_f · a series of paired notes O .10-0 .15 (x=O .12) 

sec long and 0.22-0.30 (x=0.26) sec between each pair of notes. The 

notes have four harmonics. The fundamental _frequency is 1800-2200 (x=2120) 

Htz. The dominant frequency is 3900-4400 (x=4150) Htz. 
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Fig. 39. Colostethus infraguttatus, KU 142382, female, SVL 22.7 

mm. 





Distribution.-- Colostethus herminae occurs along the Cordillera 

Costal in Venezuela at elevations of 150-1300 m. (F~gL 31). Specimens 

were collected along small drainage ditches and fast moving streams. 

Colostethus bromelicol?- is sympatric with henninae on Pico Periquito 

in Rancho Grande~ and with dunni on the lower Caribbean slopes of 

the Cordillera Costal. 

Colostethus infraguttatus (Boule~ger) 

(Fig. 39) 
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Phyllobates infraguttatus Boulenger, 1898: 118 [Syntypes.-- BMNH .1947. 

2.14. 7-8 from Chimbo (340 m), Provincia Chimborazo, Ecuador; colle.cted. 

by W. F. H. Rosenberg]. 

Colostethus infraguttatus -- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males 14.4-21.0 (x=18.78; N=13); females, 

16.4-22.2 (x=19.49; N=7); 2) disc of third finger wider than diameter 

of finger; 3) first finger usually longer than second finger, rarely 

first and second fingers equal in length; 4) fringe usually absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe generally abient on fourth toe; 7) outer tarsal fold usually 

absent; 8) toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral 

stripe absent; 10) oblique ·lateral stripe present, extending to eye; 

· 11) ventrolateral stripe absent; 12) discrete markings generally absent 

on chest, sometimes two black spots on chest; 13) ,; .. ~hite spots on a 



dark ground color on belly; 14) ventral color sexually dimorphic; 

15) third finger not sw0llen in males. 
r
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Cdlostethus infraguttatus is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, Q• infraguttatus 

is compared with the species that have a SVL less than 24 mm that lack 

dorsolateral and ventrolateral str~pes but have an oblique lateral stripe 

that extends to the eye (anthracinus, orthius, speccacoeliacus, subpunctatu!, 

taeniatus and wh)7ffiperi). Colostethus infraguttatus is distinguished 

from anthracinus by the disc of the third finger being wider than the 

diameter of the finger and by having light spots on a dark grou;d color 

on the belly (solid black infuscation on b~lly in anthracinus); from 

orthius by the presence of fringe on the fourth toe and the presence 

of an outer tarsal fold; from spe~cacoeliacus ~nd taeniatus by having 

light spots on a dark ground color on the belly (reticulate pattern 

on the belly of speccacoeliacus and marbled pattern on the belly in 

taeniatus); from subpunctatus by the first finger being longer than 

the second finger (first and second fingers equal in length in subpunctatus) 

and the discs of the third finger and fourth to~ being wider than the 

diameter of the digits; and from whymperi by having the light spots 

on a dark ground color on the belly (solid dark infuscation on the 

belly in whymperi). 

Coloration in Life.-- The dorsum is pale to dark brown with black 

spots; a black middorsal stripe may be presnt or absent. The upper lip 

is creamy yellow. The canthus and flanks are black. The oblique lateral 
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stripe is creamy white to creamy yellow. The dorsal arms are light brown 

with a longitudinal black stripe on the posterodorsal surface of the 

upper arm. The legs are brown with black bars. The ventral surfaces . 

of the limbs and posterior surfaces of the thighs are yellowish orang~. 

The throat is white. The belly is dark gray with white spots. The groin 

has yellow spots. The iris is _black with small gold flecks. 

Larvae.-- Dorsal (to stage 25) and free-swinuning (stages 27-38) 

tadpoles have 2/3 rows of denticles equal in . length. The . second upper 

and first lower rows are divided medially. T4e second upper row i 's not 

separated medially by the beak. The beak has serrated cutting edges 

which become more pronounced in older specimens. The upper half of the 

beak is notched medially. The mouth is directed anteroventrally and 

is bordered on the lateral margin of the upper li~ by one row of papillae 

and along the lower lip by two rows of papillae. The rows of papillae 

are separated at the sides of the mouth. In older specimens the papillae 

along the lower lip tend to merge into a single row. The upper lip is 

bare medially. The lower lip is slightly expanded. The anus is dextral • . 

The eyes are directed dorsolaterally. The body is brown; the tail is 

white with brown flecks .• 

Calls.-- No data are available. 

Distribution.-- Colostethus infraguttatus occurs on the Pacific 

slopes of the Andes in Ecuador at 500-1000 m elevation (Fig. 26). 



Colostethus inguinalis Cope 

(Fig. 40a) 

Colostethus inguinalis Cope, 1868:137 [Holotype.-- USNM 4349 _from Rio 

Truando, Intendencia Choc6, Colombia; collectedby A. ·schott]. 

Hyloxalus panamensis Dunn, 1933:69 [Holotype.-- MCZ 19209 from Valle 

de Anton, Provincia C_ocle, Panama; collected by E. _R. Dunn]. 

Phyllobates inguinalis -- Evans, 1947:167. · 

Diagn?sis.-- 1) SVL, males 20.9-28.4 (x=24.54; N=84); females, 

21. 7;..32. 7 (x=26.12; N=96); 2) disc of third finger wider than 

diameter of finger; 3) first finger lon'ger than second finger; 4) 

i
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fringe present on second finger; 5) disc of fourth -toe wider than diameter 

of toe; 6) fringe present on fourth toe; , 7) outer tarsal fold present; 

8) toe webbing formula II 1.30 (0~5 to 2.0)-(0.0 to 1.0) 0.70 III 1.10 

(0.5 to 1.5)-(0.0 to 1.5) 1.05 IV 0.20 (0.0 to 1.0)-(0.0 to 1.5) 0.25 

V; 9) dorsolateral stripe absent; 10) oblique lateral stripe present, 

not extending to eye; , 11) ventrolateral stripe present or absent; 

12) discrete markings absent on chest; 13) generally dark infuscation 

on belly, sometimes discrete markings abs~nt on belly; 14) ventral 

color not sexually dimorphic; 15) third finger usually swollen in males. 

Colostethus inguinalis is distinguished from those species which 

lack toe webbing. Of the species with toe webbing~ Q• inguinalis is 

compared with the species with a SVL greater than 20 mm and less than 

30 mm which lack a dorsolateral stripe but have an oblique lateral stripe 

that does not extend to the eye, and which lack discrete markings on 



the chest (fuliginosus and sauli. Colostethus ingu'inalis is distinguished 

from fuliginosus by less extensive toe webbing (II 2.0-1.0 to 2.0 III 

2.0 to 3.0-2.0 to 2.5 IV 1.5 to 2.0-2.0 to 3.0 Vin fuliginosus) and 

from sauli by the presence of an outer tarsal fold and the rack of sexual 

dimorphism in the ventral color. 

Coloration in Life.-- The dorsurn is pate to dark brown with black 

spots. The canthus and flanks are dark brown to black~ The upper lip 

is creamy yellow. The oblique lateral stripe is bronze. The dorsal surfaces 

of the arms are pale brown with a longitudtnal black stripe on'the dorsal 

surface of the upper arm and black bars on the forearm. The dorsal .surf·aces 

of the legs are light brown with dark brown bars. The axilla, groin 

and ventral tarsus are bright ye~lowish orange. The venter is bluish 

gray with dark gray flecks on the throat, chest and ventral surfaces 

of the arms. The iris is dark brown. 

Larvae.-- Dorsal ~to stage 25) and free-swinuning tadpoles (stages 

26-37) have 2/3 rows of denticles of equal length, with the second upper 

and first lower rows divided medially. The second upper row is separated 

medially by the beak in dorsal tadpoles; however, in free-swirmning tadpoles 

(stages 30-37) the beak does not separate the two halves. The third 

lower row of denticles is lightly caratinized in dorsal tadpoles. The 

mouth is directed ventrally and is bordered on the ,sides and along the 

lower lip by one continuous row of papillae. The upper lip is bare. 

The lower lip is slightly expanded posteriorly. The anus is dextral. 

The eyes are directed dorsolaterally. The body is brown; the tail is 

pale brown. 
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Fig. 40. A. Colost.ethus inguinalis with dorsal tadpoles, KU 77611, 

male, SVL 28.4 mm. B_. Golostethus kingsburyi, KU 122293, 

female, SVL 25.8 mm. 
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Fig. 41. Distribution of Colostethus inguinalis (open circles) and 

C. latinasus (closed circles) in Panamf. 
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Fig. 42. Distribution of Colostethus galerus (solid diamonds), 

C. marchesianus (solid squares), f• peruvianus (half solid hexagon), 

C. phaeoceneon (solid hexagon), f• sylvatica (open squares), f• trossulus 

(open diamond), C. elachyhistus (solid circles), and C. zelus (open 

hexagon) •. 
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Fig. 43. Audiospectrogram of Colostethus inguina1is from Cerro la 

Campana, 840 m, Provincia Panaro~, Panama; 22.2° C (from 

recording KU 312). 
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Calls.-- Based ori seven recordings from Cerro la Campana', 840 m, 

Panama, Panama; 22.2° C (Fig. 43). 

The call consists of repeated three-part notes lasting 0.25 sec. 

No data are available for the time between the notes. Each note has 
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as may as three harmonics. The fundamental frequency (if different from 

dominant frequency) is 1900-2100 (x=2000) Htz. The dominant frequency 

is 3500-4400 (x=3980) Htz. 

Distribution.-- Colostethus inguinalis ortly occurs in no~thern 

Intendencia Choc6, Colombia, Colon, and eastern Panam.i at elevations 

of 300-800 m., (Figs. 37, 41). 

Colostethus_kingsburyi (Boulenger) 

(Fig. 40b) 

Phyllobates kingsburyi Boulenger, 1918:427 [Lectotype.-- BMNH 1947. 

2.14.5 (designated by Silverstone, 1971:7) from El Topo, 4200 ft 

(1281 m), Rio Pastaza, Provincia Pastaza, Ecuador; collected by 

M. G. Palmer in 1912]. 

Phyllobates intermedius Andersson, 1945:5 [Holotype.-- NHRM 1903 from 

R{o Pastaza, Provincia Pastaza, Ecuador; collected by W. Clarke-

MacIntyre and R. Blomberg]. New synonomy. 

Colostethus kingsburyi -- Edwards, 1971:148. 

Colostethus intermedius -- Edwards, 1971:148. 
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Diagnosis.-- 1) SVL, males unknmm; female.·.25.80 (single specimen); 

2) disc of· third finger wider than diameter of finger; 3) first 

finger longer than second finger; 4) fringe present on second finger; 

5) disc of fourth toe wider than diameter of toe; 6) fringe present 

on fourth toe; 7) outer tarsal fold absent; 8) toe webbing formula 

II 0-0 III 0-0 IV 0-0 V; ?) dorsolateral stripe present; 10) oblique 

lateral stripe present, not extending to eye; 11) ventrolateral 

stripe present; 12) discrete markings absent on chest; 13) discrete 

markings absent on chest; 14) unknown if ventral color sexually 

dimorphic; 15) unknown if third finger swollen in males~, 

Colostethus king.sburyi is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing f· kingsbury~ 

is compared with f. latinasus the only other species which is greater 

than 28 mm in SVL that has a dorsolateral stripe .. Colostetht1s kingsburvi 

is distinguished from latin~sus by the presence of a ventrolateral 

stripe and the absence of discrete markings on the belly (reticulate 

pattern on belly in latiAasus). 

Coloration in Life.-- The dorsurn is olive brown. The dorsolateral, 

oblique lateral and ventrolateral stripes are yellow. The canthus and 

flanks are black. The dorsal surfaces of the arms are greenish tan. 

The legs are dull ·orange. The venter is-lemon yellow. The iris is dark 

brown with gold flecks. 

Larvae.-- No"data are availabJ.e. 

Calls.-- No data are available. 



Distribution.-- Colostethus kingsburyi occurs on. the Amazonian 

slopes of the Andes in Ecuador at 1000-1200·m elevation (Fig. 34). 

Remarks. - - Co ch ran · ( 19 55: 14) synonymiz,ed Phy Ho bates intermedius 

with R• brunneus without providing_ an explanation. Edwards (1974:xx) 

recognized intermedius as a valid species. 

Colostethus latinasus (Cope) 
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Phyllobates latinasus Cope, 1863:48 (Holotype.-- ANSP (lost) from Truando 

region, Intendencia ChocJ, Colombia; collected by A. Schott J. 
Colostethus latinasus 

Colostethus latinasus 

Cope , 18 6 7 : 1 30 • 

Savage, 1968:755 [Neotype.-- USNM 50198 from 

Carfa, Provincia ·Darien, Panam~; collector unknown]. 

Diagnosis.-- 1) SVL, males 29.8 (single specimen); females, 25.9-

31.0 (x=28.10; N=3); . 2) disc of third finger wider than diameter of 

finger; 3) first finger longer than second finger; 4) fringe p·resent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth to~; 7) outer tarsal fold present; 8) 

toe webbing formula II 0-0 III o ... o IV 0-0 V; 9) dorsolateral stripe 

present; 10) oblique laterai stripe present, not extending to eye; 

i'l) ventrolateral stripe abs.ent; 12) discrete markings absent on chest; 

13) reticulate pattern on belly; 14) ventral color sexually dimorphic; 

15) third finger swollen in males. 



Colostethus latinasus is distingui~hed from those species which 

have toe webbing. Of the species which lack toe. ,webbing _Q. latinasus 
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is compared with _Q. kingsburyi the only other species with a SVL greater 

than 24 mm that has a dorsolateral stripe. Colostethus latinasus is 

distinguished from kingsburyi by the absence o~ a ventrolateral stripe 

and the reticulate pattern on 'the belly (discrete markings absent on 

the belly of kingsburyi). 

Coloration in Life.-- The dorsum is brown with small dark brown 

flecks. The canthus and flanks are dark brown. The dorsolateral stripe 

is tan. The oblique lateral stripe is silvery white. The upper lip has 

a silvery white stripe. The dorsal surfaces of the arms and legs are 

tan with brown markings. The anterior, surfaces of the thighs and ventral 

surf aces of the arms and legs are pale yellow. The throat is creamy 

yellow. The belly is creamy yellow with gray mottling. The iris is dark 

bronze. 

Larvae.-- Dorsal tadpoles (stage 25) have 2/3 rows of denticles 

equal in length, with the second upper and first lower rows divided 

medially. The second upper row is separated medially by the beak. The 

third lower row lacks dent{cles; however, it is assumed that denticles 

develop as the tadpoles mature. The beak has smooth cutting edges. The 

mouth is directed anteroventrally and is bordered on the sides and along 

th~ lower lip by one continuous .row of papillae- The upper lip is bare. 

The lower lip is not expanded. The anus is dextral. The eyes are directed 

dorsally. The body and tail are light brown. 
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Fig. 44. Audiospectrogram of the mating call of Colostethus latinasus 

from Cerro Mali, 1410 1n, Provincia Darien, Panaro£; 20° 

C (from recording KU 315). 
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Calls.-- Based on a single ,recording from Cerro Mali, 1410 m, Provinci2 

Darien, Panaro£, 20° C. (Fig. 44). 

The call consists of a series of single notes, .each 0.05 sec long 

and O .16 sec. between notes. Each note has four harmonics. The fundaraenta 1 

frequency is 1500 Htz, and the dominant frequency is 3000 Htz. 

Distribution.-- Colostethus latinasus is known only from northern 

Intendencia Choc6, Colombia and Provincia Darien, Pana~ at 1000-1500 

m e levc; tion (Fig. 41). 

Colostethus lehmanni Silverstone 

Colostethus lehmanni Silverstone, 1971:3 [Holotype.-- LACM 44156 from 

Santa Rita, 1890-1910 m, Departamento Antioquia, Colombia; collected 

by P.A. Silverstone and J.E. Ramos on 9 June 1968] • 

. ·•.

Diagnosis.-- 1) SVL, males, 15.5-16.2 (x=15.85; N=2); females 

unknovm; 2) disc of third finger wider than diameter of finger; 

3) first and second fingers equal in length; 4) fringe absent on 

second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe absent on fourth toe; 7) outer tarsal fold absent; 8) 

toe webbing formula II O~O III 0-0 IV 0-0 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11) 

ventrolateral stripe absent; 12) discrete markings absent on chest; 



13) discrete markings absent on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus lehmanni is distinguished 'from those species which 

i
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have toe webbing. Of the species with toe webbing_Q. lehmanni is compared 

with the species with a SVL less than 18 nnn that lack a dorsolateral 

stripe (anthracinus, nubicola, ramosi and vertebralis). Colostethus 

lehmanni is distinguished from anthracinus by the disc of the third 

finger being wider than the diameter of the finger, the absence of an, 

outer tarsal fold and the absence of discrete markings on the belly 

(solid black infuscation on belly of anthracinus); from nubicola and 

ramosi by the first and second fingers being equal in length (first 

finger longer than second finger in nubicola and ramosi); from nubicola 

by the absence of a swollen third. finger in the males; and from vertebralis 

by the discs of the third finger and fourth toe being wider than the 

diameter of the digits. 

Coloration in Life.-~ (From Silverstone, 1971:3). The dorsum is 

brown. The can thus and dorsal flanks are black • . The oblique lateral 

stripe is gold. The ventrolateral fl~mks are brown with white spots. 

The dorsal surfaces of the limbs are brown with darker brown bars. Dark 

brown longitudinal stripes extend along the anterior surfaces of the 

upper arm and thigh. A pale brown stripe extends along the posterior 

surface of the thigh with brown mottling below. The chin, throat and 

chest are gray; the belly yellowish. The ventral surfaces of the limbs 

are "dark". The iris is black. 



Larvae.-- No data are available .. 

Calls.-- No data are available. 

Distribution.-- Colostethus lehmanni is known only from the type 

locality, (Fig. 37) 4 Colostethus fraterdanieli is also reported from 
I Santa RJ.ta, Departamento Antioquia, ·Colombia. 

Colostethus mandelorum (Schmidt) 
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Phyllobate.s mandelorum Schmidt, 1932:160 [Holotype.-- FHt-Hi 17788 from 

Mt. Turumiquire, 8000 ft (2630 m), Estados Sucre and Monagas (10° 

0. ·7' ·N, 63 52' W), Venezuela; collected by E. R. Blake on 7 March 

1932]. 

Prostherapis trinitatus mandelorurn -- Rivero, 1961:160. 

Colostethus rnandelorum -- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 25.5-25.7 (x=25.60; N=2); females 

unknown; 2) disc of third finger wider than diameter of finger; 

3) first and second fingers equal in length; 4) fringe absent on 

second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold absent; 

8) toe webbing formula II 1.0-0 .O III L0-1.0 IV O. 5-1.0 V; 9) 

dorsolateral stripe present; 10) oblique lateral stripe present, 

not extending to eye; 11) ventrolateral stripe absent; 12) discrete 

markings absent on chest; 13) marbled pattern on belly; 14) unknown 

if ventral color sexually dimorphic; 15) third finger not swollen 

in males. 



Colostethus mandelorum is distinguished from those species which 

lack toe webbing. Of· the species with toe webbing, _g_. mantle lorum is 

compared with the species with a SVL greater than 20 mm and less than 

30 nun that have a dorsolateral stripe and an oblique lateral stripe 
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that does not extend to the eye (olmoni, herrninae and trinitatus). Coloste .... 

thus mandelorum is distinguished from' olmoni, herminae and trinitat1Js 

by the first and ~econd fingers being equal in length (first finger 

longer than second in olmoni, herminae ~nd trinitatus), the absence 

of discrete markings on the chest (black bar on chest in olmoni, herrninae 

and trinitatus) and the marbled pattern on the belly (discrete markings 

absent on. the belly of olmoni,. herminae and trinitatus). 

Coloration in Life.-- No data are available. 

Larvae. -- No data are available·. 

Calls.-- No data are available. 

Distribution.-- The only specimens of Colostethus mandelorum 

have been taken from the type locality, Mt. Turumiquire, at elevations 

above 2500 meters, (Fig. 31). Most other specimens which have been 

identified as .9.. mandelorurrt from Mt. Turumiquire have been collected 

at lower elevation (below 1500 meters) and differ considerably from 

th~ types of mandelorum. Therefore, g. rnandelorum is considered to 

be restricted in its distribution to Mt. Turumiquire at elevations 

above 2500 meters. Those specimens collected at lower elevations 

are referred to C. herminae. 
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Remarks.-- Rivero (1961:160-61) based his description on the original 

by Schmidt without examining the type specimens. The absence of a black 

bar on the chest clearly distinguishes f• mandelorum from all other 

Venezuelan forms characterized by the presence of the black bar on the 

chest. 

Colostethus marchesianus (Melin) 

(Fig. 45a) 

Phyllobates marchesianus Melin, 1941:64 [Holotype.-- NHM 509 from 

Taracua, Rio Uaupes, Estado Amazonas, Brasil; collected by D. Melin 

on 28 February and 25 March 1924]. 

Colostethus marchesianus -- Edwards, 1971:148. 

Diagnosis. -- 1) SVL, males, 15.2-18.1 (x=16.81 ·; N=l3); females, 

15.2-18.4 (x=17.11; N=23); 2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold present or ibsent; 

8) toe webbing formula II 0-0 III O. 50 (0 .O to L0)-(0 .O to LO) 0. 50 

IV 0-0 V; 9) dorsolateral stripe present; 10) oblique lateral stripe 

generally absent, but if present not extending to eye; 11) ventrolateral 

stripe present; 12) discrete markings absent on chest; 13) discrete 

markings absent on belly; 14) ventral color sexually dimorphic; 15) 

third finger not swollen in males. 



Colostethus marchesianus is distinguished from those species with 

a SVL greater than 20 mm. Of the species wit1:1 a SVL less than 20 rmn 

C. marchesianus is compared with the species that have dorsolateral 
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and ventrolateral stripes (olfersioides, phaeoceneon and pratti). Colosteth-

us marchesianus is distingtiished from olfersioides and phaeoceneon by 

the presence of fringe on the fourth ·toe; from olfersioides by the disc 

of the third finger being wider than the diameter of the finger, from 

phaeoceneon by sexual dimorphism in the ventral color, and from pratti 

by the presence of toe webbing. 

Coloration in Life.-- The dorsum is reddish brown to dark chocolate ------ -- ---
brown. The flanks and canthus are black. The dorsolateral st~ipe is 

tan. The oblique lateral stripe, if present, arid ventrolateral stripe 

are creamy white to yellow. The lips are creamy white to yellow. The 

arms are pale brown dorsally with dark brown bars or reticulations. 

The dorsal surfaces of the thighs, shanks and feet are tan to chestnut 

brown with dark brown spots or narrow bars. The posterior surfaces of 

the thighs are is brown. The ventral surfaces of the limbs are tan. 

The throat is yellow in females and pale gray in males. The belly is 

creamy white. The iris is bronze and lacks reticulations. 

Larvae.-- Free-swimming tadpoles (stages 27-40) have 2/3 rows of 

denticles of equal length in younger specimens; the third lower row 

is shorter in older specimens. The second uppper ·and and third lower 

row are divided medially. The beak separates the second upper row medially. 
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Fig. 45. A. Colostethus marchesianus, KU 146204; female, SVL 16.4 

mm. B. Colostethus meridensis, KU 133213, female, SVL, 

29.8 rrnn. 

•





The cutting edge of the upper half of the beak is smooth; serrated on 

the lower half. The mouth is directed anteroventrally and is bordered 
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on the sides and along the lower lip by one conttnuous row of ~apill~e. 

The upper lip is bare. The lower lip is not expanded. The anus is medial 

or slightly dextral. The eyes are directed dor~olaterally. Th~ body 

is brown dorsally and latera.lly, pale gray ventrolaterally and transparent 

ventrally. The tail is white wit_h . brown flecks that form a reticulate 

pattern. 

' "\

Calls.-- No data are available. 

Distribution.-- Co°lostethus mnrchesiamis is distributed throughout 

the upper Amazon Basin and along the lower Amazonian slopes (to 750 

m) of Colombia, Ecuador and Pe rfi (Fig. 42) • 

Colostethus ~eride~sis Dole and Durant 

(Fig. 45b) 

Colostethus meridensis Dole and Durant, 1972:191 [Holotype.-- MBUCV 

6168, from "Chorotal," 15 km SE Azulita, Estado Merida, Venezuela; 

collected by J. W. Dole and P. Durant on 26 October 1970]. 

Diagnosis.-- 1) SVL, males, unknown; females 29.8-33.0 (x=31.40; 

N=2); 2) disc of third finger wider than diameter of finger; 3) 

first and second fingers equal in length; 4) fringe present on second 



finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) duter tarsal fold present; 8) toe ~ebbing 

formula II 1.5-1.5 III 2.0-2.0 IV 1.5-2.0 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, not extending to eye; 

11) ventrolateral stripe absent; 12) black transverse bar on chest; 

13) discrete markings absent on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus meriden~is is distinguished from those-species which 

lack toe webbing. Of the species with toe webbing, Q• meridensis is 

compared with C. riveroi the only other species with a SVL greater than 

26 mm which has a black transverse bar on the chest. Colostethus meridensis 

is distinguished From riveroi by the first and second fingers being 

equal in length (second finger longer than first finger in riveroi), 

and the presence of an oblique lateral stripe. 

Coloration in Life.-- The dorsum and flanks are chestnut brown ---
with faint black spots. The can_thus is black. The oblique lateral stripe 

is yellow. The ventrolateral flanks are white with irregular gray spots. 

The arms and legs are tan with narrow black bars dorsally. The·chin 

and throat are lemon-yellow in females; the belly is white with a gray 

tint, and the groin is yellow. The ventral surfaces of the thighs are 

lavendar. The iris is gold. 

Larvae.-·- Free-swimming tadpoles (stage·s 26-28) have 2/3 rows of -- ..

denticles of equal length, with the second upper and first lower rows 

divided medially. The second upper row is not separated medially by 

the beak. The cutting edges of the be~k are serrated. The mouth is directed 



ventrolaterally and is bordered laterally on the upper lip and along 

the lower lip by one row of papillae ·that is continuous· with two rows 

of papillae on the lower lip. The upper lip is bare medially. The lower 

lip is slightly expanded·. The anus is dextral. The eyes are directed 

dorsolaterally. The body is grayish brown; the tail is white with brown 

reticulations. 

Calls.-- No data are available. 

Distribution.-- Colostethus meridensis occurs on the southwestern 

slopes of the M~rida Andes, in the vicinity of M[rida at 1600-1700 m 

e levatio'n (Fig. 37). 

Colostethus mertensi (Cochran and Goin) 
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Phyllobates mertensi Cochran and Goin, 1964:255 [Holotype.-- FMNH 54456 

from Quintana, near Popayan, Departamento Cauca, Colombia; collected 

by Kjell van Sch~eidern in Nov~~ber 1945]. 

Colostethus mertensi -- Edwards, 1971:148. 

Diagnosi~.-- 1) SVL, males, 24.9-26.0 (x=25.46; N=5); females, 

27.0-30.9 (x=28.84; N=11); 2) disc of third finger wider than diameter 

of finger; 3) first and second fingers equal in length or first finger 

longer than sec6nd finger; 4) fringe present on second finger; 5) 

disc of fourth toe wider than diameter of toe; 6) fringe present on 
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fourth toe; 7) outer tarsal fold generally present; 8) toe webbing 

formula II O.SO (0.0 to 1.5)-(0.0 to 1.0) O.SO III 0~50 (0.0 to 1.0)-

(0.0 to 1.0) 0.50 IV 0.17 (0.0 to O.S)~O.O to 0.5) 0.17 V; 9)dorso-

lateral stripe absent; 10) oblique lateral stripe absent; 11) ventrolater~ 

al stripe absent; 12) discrete markings absent on chest; 13) marbled 

pattern on belly; 14) ventral color not sexually dimorphic; 15) third 

finger swollen in males. 

Co lostethus rnertensi is distingui_sh~d from_ those species which 

lack toe webbing. Of the species with toe webbing _g_. mertensi is 

compared with those species with a SVL less than 21 mm and greater 

than 31 nun which lack dorsol~teral, oblique lateral and ventrolateral 

stri~e~ (arg~s and cistemaculus). Coiostethu~ ~ertensi is distin~uished 

from argus by having less extensive toe ·webbing (II 1.5-1.0 HI 2.0-

1.5 IV 1.33-1.83 V _in argus) and by having a marbled pattern on the . 

belly (dark spots on a pale ground color on the belly in argus); 

and from cistemaculus by its larger size (x females SVL is 21.85 

in cistemaculus), the l'ack _of discrete markings on the chest (two 

discrete spots on the chest in cistemaculus) and . by having a marbled 

pattern on the belly (light ·spots on a dark ground color on the belly 

in cistemaculus). · 

Coloration in Life.-- The dorsum and flanks are dark brown to 

black with numerous light brown spots that tend to coalesce to form 

a reticulate pattern. The canthal area is colored as the dorsum. A series 
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Fig. 46. Distribution of Colostethus mertensi (op~n squares), 

C. modestus (open hexagons)·,- and · C. ·nubicola (open circles).· 
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of yellow spots run obliquely across ,the flanks from the groin to the. 

insertion of the forearm. The yellow spots fade in preservative. The 

dorsal surfaces of the limbs are light brown with black spots. The venter 

is marbled yellow and black. The ventral surfaces of the arms are pinkish 

blue. The ventral surfaces of the legs are blueish gray with black reticulations. 

The iris is gold with black reticulations. 

Larvae.-- Dorsal (to stage 25) and 'free-swimming (stages ·26;-41) 

have 2/3 rows of denticles equal in length, with the second upper and 

first lower rows divided medially. The second upper row is divided medially 

by the beak. The Beak has smooth cutting edges in younger specimens 

and serrated cutting edges in older specimens. The upper half of the 

beak is notched medially; the notch becoming more distinct in older 

specimens. The mouth is directed ventrally and is bordered on the sides 

and alnong the lower lip by one continuous row of very shbrt papillae. 

The upper lip is bare. The lower lip is expanded .. The anus is dextral. 

The eyes are directed dorsally. The body is brown; the tail is white 

with brown flecks. 

Calls.-- No data are available. 

Distribution.-- Colostethus mertensi is known only from the R{o 

Cauca valley in the vicinity o_f Popayan, Departamento Cauca, Colombia 

at ,elevations of 2100-2350 m (Fig. 46). 
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Colostethus modestus Edwards 

(Fig. 46a) 

Colostethus modestus Edwards, 1974:xxx [Holotype.-- KU 133270 from 2 

km ESE Villa Maria, 2000 m, Departamento Caldas, Colombia; collected 

.by .A. Goldgewicht and S. R. Edwards on 7 July 1970]. 

Diagnosis.-- 1) SVL, males 19.4-23.4 (x=21.5?; N=14); females, 

19.4-25.3 (x=23.18; N=12); 2) disc of third finger generally wider 

than diameter of finger; 3) fir~t finger longer than second finger; 

4} fringe generally absent on second finger; 5) disc of fourth toe · 

generally wider than diameter of toe; 6) fringe present on fourth toe; 

.7) outer tar sa 1 fold pre sent; 8) toe webbing formula II .0 .18 (0 .O 

to 0.5)-0.0 III 0.18 (O.O to 0.5) 0.0 IV 0.0-0.0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral stripe present, extendini to eye; 

11) ventrolateral stripe absent; 12) discrete markings absent on chest; 

13) discrete markings absent on belly; 14) ventral color sexually 

di~orphic; 15) third finger swollen in males. · 

Colostethus modestus is distinguished from those species which 

have dorsolateral and ventrolateral stripes. Of the species lacking 

dorsolateral and ventrolateral stripes, .9.. modestus is compared with 

the species that: 1) have an oblique lateial stripe that extends to 

the eye; 2) have a SVL greater than 20 mm; 3) have the di.scs of the 

third finger and fourth toe wider than the diameter of the digit; and, 

4) lack fringe on the second finger -- ferrugineus and speccacoeliacus. 



Colostethus modestus is distinguished from ferrugineus by the presence 

of fringe on the fourth toe and the presence of an outer tarsal fold; 

and from speccacoeliacus by the absence of discrete markings on the 

belly (reticulate pattern on the belly of speccacoeliacus) and the 

presence of a swollen third finger in the males •. 

'Coloration in Life.-- The dorsum is light to chestnut. brown with 

irregular black spots. The canthus and flanks are black. The upper lip 

is pale yellow with pale brown markings that form a marbled pattern. 

The oblique lateral stripe is light yellow. There is a bright yellow 
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spot in the groin at the posteroventral end of the obliqu~ lateral stripe. 

The ventrolateral flanks are pale yellow with brown to black markings 

that form a marbled pattern. The dorsal surfaces of the arms are pale 

brown with indistinct, sma 11 creamy white and larger dark brown spots. 

The dorsal surfaces of the legs are light brown with dark brown bars 

that are transverse on the thigh and oblique on the tibia .and foot. There 

is a longitudinal dark brown stripe on the anterodorsal surface of the 

thigh. Also, there are numerous small creamy white spots on the legs. 

The venter is creamy yellow. The ventral surfaces of the limbs are yellow. 

Males have a gray wash on the throat. The iris is gold with black reticulat 

ions. The scutes of the fingers are pale yellow. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stages 26-40) 

tadpoles have 2/3 rows of denticles equal in length, with the second 

upper and first lower rows divided medially. The beak separates the 
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Fig. 47. A. Colostethus rnodestus; KU 133270, male, SVL 23.0 mm. 

B. Colostethus nubicola, KU 79804, male, SVL 14.2 mm. 
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Fig •. 48. Audiospe_ctrogram of the mating cal'! of Colostethus modestus 

Salento, 1900 m, Departmento Quindio, Colombia; 28° C (from 

recording KU 1021). 
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second upper row medially. The beak has serrated cutting edges and a 

medial notch on the upper half of the beak in older specimens. The mouth . 

id directed ventrally and is bordered on the sides and along the lower 

lip by one continuous row of papillae. The upper lip is bare. The lower 

lip is not expanded. The anus is dextral. The eyes are directed dorsolatera 

lly • . The body is pale to dark bro.wn; the tail . is white with brown flecks • . 

Calls.-- Based on one recording from Salento, 1900 m, Departamento 

Quindio, Colombia (28° C) and one recording from the· road to Munchique, 

2350 m, Departarnento Cauca, Colombia ,(19° C). Fig. 48. , 

The call consists of a series of single notes 0.06 sec '1onK and 

0.35 - 0.45 s.ec between notes (Salento) and 0.03. sec long and 0.35 sec 

between notes (road to Munchique). Each note consists of two harmonics. 

The fundamental frequency (equals dominant frequency) is 3200 Htz (Salento) 

and 2800 -3400 G{=3200) Htz. (road . to Munchique). The variation in the 

note length is attributed to the cooler temperature at ''road to Munchique". 

I Distribution.-- Colostethus modestus occurs along the Rio.Cauca 

drainage system in western Colombia at 1900-2350 m elevation . (Fig. 46). 

Colostethus nubicola (Dunn) 

(Fig. 47b) 

Phy1lobates nubicola Dunn, 1924:7 [Holotype.-- UNMZ 58292 from above 

Boquete on the trail to Chiriqui Grande, 4500 ft (1372 m), Provincia 

Chiriqui, Panaml; collected by F. M. Gaige on 15 May 1923]. 

Phyllobates flotator Dunn, 1931:389 [Holotype.-~ In the MCZ, from Barro 



I Colorado Island, Canal Zone, Panama; collected by E. R. Dunn in 

July 1930]. 

Phyllobates nubicola flotator -- Dunn, 1933:74. 

Colostethus nubicola -- Savage, 1968:755. 

Diagnosis.-- 1) SVL, males, 14.0-18.9 (x=16.14; N=73); females, 

14.2-21.0 (x=16.81; N=121); 2) disc of third finger generally not 
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wider than diameter of finger; 3) first finger longer than second finger; 

4) fringe generally present on second finger; 5) disc of fourth toe 

wider than diameter of toe; 6) fringe present or absent on fourth toe; 

7) outer tarsal fold absent; -8) toe webbing ·,formula II 0-0 III 0-0. 

IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique· lateral stri_pe 

present, extending to eye; 11) ventrolateral stripe present or absent; 

12) discrete markings absent on chest; 13) discrete markings absent 

on belly; 14) ventral color generally sexually dimo~phic; 15) third 

finger swollen in males. 

Colostethus nubicola is distinguished from those species with a 

SVL greater than 18 nnn. Of the species with a SVL less than 18 mm, .Q• 

nubicola is compared with the species that lack toe webbing and in which 

the disc of the fourth toe is wider than the diameter of the toe (anthracinus, 

lehmanni, olfersioides, phaeoceneon and ramosi). Colostethus nubicola 

is distinguished from anthracinus by the absence of.discrete markings 

011 the belly ( solid .black infuscation on the belly in anthracinus); 

from lehmanni by the first finger being longer than the second finger 

(first and second fingers equal in length in lehrnanni); from olfersioides 
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Fig. 49.- Distributio~ of Colostethus nubicola (6pen circles) . 
and C. pratti (solid squares) in Panam~. 
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Fig. 50. Audiospectrogram of the mating call of Colostethus nubicola 

from NE slope Cerro Sapo, La Jarcia, 560 m, Provincia Darien, 

~ 0 '
Panama; 23 C (from recording KU 654). 
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by the absence of an outer tarsal fold and the absence of a dorsolateral 

stripe; from phaeoceneon by the absence of a dorsolateral stripe and 

the oblique lateral stripe extending to the eye;· and from ramosi by· 

the swollen third finger in the males. 

Coloration in Life.-- The dorsum is grayish brown with or without 

black spots which tend to coalesce forming a reticulate pattern. The 

canthus and flanks are black. The upper lip is white. The oblique lateral 

stripe and ventrolateral stripe (if present) ate creamy white to yellow. 

The dorsal surfaces of the arms are orange with black spots. The dorsal 

surfaces of the legs are orange .with a longitudinal black stripe on 

the posterodorsal surface of the thigh and faint gray bars on the tarsus 

and foot. The venter is creamy yellow. Males have a faint gray wash 

on the throat. The iris is gold with black reticulations. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stages 26-39) 

tadpoles lack denticles; however, a single specimens from Puerto Pilon 
/. (Provincia Colon, Panama) has a single row of 12 denticles above the 

beak. The upper and lower lips are expanded. The beak is flattened and 

the cutting edge of the upper half is parallel to the cutting edge of 

the lower half. The mouth is directed ventrally in dorsal tadpoles. 

As the tadpoles mature the m.outh is · directed more anteriorly and the lips 

expand forming a funnel or flattened disc. The inner surfaces of the 

lips are covered with short, blunt papillae. There are no papillae along 

the outer edges of the lips. The anus is dextral. The eyes are directed 

. anterolaterally. The body is pale tan; the tail is "7hite with tan flecks. 



Calls. -- Based on two recordings from Cerro . Sapo, 560 m, Provincia 

.Darien, Panama'; 23° C (Fig. 50). 

The call consists of a series of single notes 0.15 sec long and 
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0.40 sec between notes. Each note consists of two harmonics. The fundamental 

frequency is 2700 Htz and the dominant frequency is 5400 Htz .• 

Distribution.-~ Colostethus nubicola occurs in Intendenc~a Choc6, 
I Colombia, throughout Panama, and in Costa Rica along the Pacific coast 

to Gulfo Dulce (Provincia Puntarenas), along the Caribbean coast to 

central Provincia 1{rnon, and along the Cordillera Talamanca-Chiriqui 

to Provincia San Jose. This species is found · from sea level to 1800 

m elevation (Figs. 46, 49). 

Colostethus olfersioides (Lutz) 

Eupemphi~ olfersioides Lutz, 1925:138 [Holotype.-- A.L.-MNRJ 783 

from Angra:dos Reis, Estado Rio de Janeiro, Brasil; collector 

unknown]. 

Phyllobates olfersioides 

Colostethus olfersioides 

Bokerrnann, 1967:349. 

Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 15.1-15. 7 (x-=15.40; N=2); females, 

·14.2-15.9 (x=15.18; N=5); 2) disc of third finger not wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 
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6) fringe absent on fourth toe; 7)'outer tarsal fold present; 8) toe 

webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe present; 

10) oblique lateral stripe present, not extending to eye; 11) ventrolateral 

stripe present; 12) discrete markings absent on chest; 13) discrete 

markings absent on belly; 14) ventral color sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus olfersioides is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, g. olfersi-

oides fs compared with the species with a SVL less than 20 mm that have 

both dorsolateral and ventFolateral st'.:ripes (marchesianus, phaeoceneon 

and pratti). Colostethus olfersioides is distinguished from marchesianus 

by the _disc; of the third finger not being_ wider _than ;he diameter of 

the finger and the absence of fringe on the fourth toe; from phaeoceneon 

by the presence of sexual dimorphism in the ventral color; and from 

pratti by the disc of the third finger not being wider than the diameter 

of the finger. 

Coloration in Life.-- No data are available. 

Larvae. -- No data are avail ab le. 

Calls.-- No data are available. 

Distribution.-- Colostethus olfersioides occurs on the Atlantic 

Coast of Brasil in Estados Guanabara and Rio de Janeiro (Fig. 27). 



Colostethus olmoni Hardy and Edwards 

(Fig. 51a) 

Colostethus olmoni Hardy and Edwards, 1974:xxx [Holotype.-- USNM xxxxxx 

from Bloody Bay Creek on the Bloody Bay - Charlotteville Road, 

Bloody Bay, St. John P~rish, Tobago Island, West Indies; collected 

. by J. D. Hardy on 1 September 1972]. 

Diagnosis.-- 1) SVL, males, 20.4-24.5 (x=22.98; N=28); females, 

18.6-24.9 (x=21.70; N=37); 2) disc of third finger wider than diameter 

of finger; 3) first £inger longer than second finger; 4) fringe absent 

on second finger; 5) disc ·of fourth toe wider than diameter of toe; 

6) fringe absent on fourth toe; 7) outer tarsal fold present; 8) 
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toe webbing formula II 1.5-1.0 III 1.5-1.5 IV L0-1.5 V; 9) dorsolateral 

stripe present or absent; 10) oblique lateral strip present, not extending . 

to eye; 11) ventrolateral -stripe absent; 12) ~lack bar 6n chest; 13) 

discrete markings absent on b~ily; 14) ventral color sexually dimorphic; 

15) third finger not swollen in males. 

Colostethus olmoni is distinguished from those species which lack 

toe webbing. Of the species which have toe webbing,~· olmoni is com-

pared with the species with a black bar on the chest, that have webbing 

between the fourth and fifth toes and a SVL less than 28 nun (collaris 

and dunni). Colostethus olmoni is distinguished from collaris· 

and dunni by the absence of fringes on the second finger and fourth 

toe. 
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Coloration in Life ..... - The dorsum is brown to greenish brown with· 

dark green to greenish brown blotches. The canthus and flanks are black. 

The dorsolateral stripe, if present, is light brown. The oblique lateral 

stripe is yellow to light brown. The limbs are brown with black transverse 

bars. The posterior surfaces_ of the thighs have a longitudinal pale 

brown stripe or a_ series o_f pale brown spots. The venter in males is 

light to dark gray. The throat is yellow and the belly grayish yellow 

in females. Both sexes have a black bar across the chest. The ventral 

surfaces of the thighs are grayish yellow. 

Larvae.-- Dorsal (stage 25) tadpoles have 2/3 rows of denticles 

equal in length, with the second upper and first lower rows divided 

medially. The first lower row is widely separated medially. The second 

upper row is not separated medially by the beak. The third lower row 

is widely separated from the second lower row. The beak has smooth cutting 

edges and the upper half has a. shallow medial notch. The mouth is direct~d 

ventrally and is bordered on the sides and along the lower lip by one 

cont inutou s row of very short papil la.e. The upper lip is bare, somtime s 

expanded overlying the first two upper rows of denticles. The lower 

lip is expanded. The anus is medial to slightly dextral. The eyes are 

directed dorsolaterally. The body is pale brown; the tail is white with 

pale brown flecks or reticulate pattern. 

Calls.-- Based on five recordings from Bloody Bay Creek on· the 

road between Bloody Bay and Charlotteville, Bloody Bay, St. John Parish, 
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Fig. ~1 • . A. Colostethus olmoni ( transparency prov_ided by C. W. Meyers), 

SVL approximately 22 mm .. B. Colostethus orthius, KU 142465, 

female, SVL 23.3 mm. 
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Fig. 52. Audiospectrogtam of the mating call ·of Colostethus olmoni 

from Bloody Bay Creek, Tobago Island, West Indies (recording 

provided by J. D. Hardy). 
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Tobago Island, West Indies. Fig 52~

The call consists of· a series of single notes 0~07 to 0.12 sec 

long and 0.31 sec between notes. Each note is composed of as many as 

four harmonics. The dominant frequency is 3200 to 4000 (x=3700) Htz 

at the beginning of a call series and end at· 3700 to 4500 (x=4200) Ht z·. 

The fundamental frequency is 2000 to 2300 Htz. 
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Distribution.-- Colostethus olmoni is known only from Tobago Island 

Fig. 31. 

Colostethus .orthius Edwards . 

(Fig. 51b) 

Colostethus orthius Edwards, 1974:xxx [Holotype.-- KU 117938 from Los 

Alpes, 20 km W Aloag, 2600 m, Provincia Pichincha, Ecuador; collected 

by J. D. Lynch on 2 March 1968]. 

Diagnosis.-- 1.) SVL, males, 18.3-23.6 (x=21.31; N=19); females, 

20.4-28.0 (x=24.77; N=33); 2) disc of third finger wider than diameter 

of finger; 3) first finger generally longer than second finger, sometimes 

first and second fingers equal in length; 4) fringe absent on second 

finger; 5) disc of fourth toe generally not wider than diameter of 

toe; 6) fringe absent on fourth toe; 7) outer tarsal fold generally 

a.bsent; 8) toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral 

st~ipe absent; 10) oblique lateral stripe present, extending to eye; 

11) ventrolateral stripe absent; 12) discrete markings absent on chest; 
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13) light spots on dark ground color on belly; 14) ventral color generally 

not sexually dimorphic; 15) third finger not swollen in males. 

Colostethus orthius is distinguished from those species which have 

toe webbing. Of the specie.s with toe webbing, ~· orthius is compared 

with the species with a SVL greater than 18 'mm, that lack fringes_ on 

the second finger and fourth toe and lack a dorsolateral stripe (ferrugineus, 

infraguttatus, taeniatus and whymperi). · C6lostethus orthius is distinguished 

from ferrugineus by the presence of small light spots on a dark ground 

color on . the belly (discrete markings absent on the belly of ferrugineus); 

from infraguttatu~ by the disc of the fourth toe not being wider than 

the diarµeter .of. the toe an~ the absence of sexual dimorphism in the 

ventral coloration; from taeniatus by the absence of discrete markings 

on the chest (two discrete spots on the chest of taeniatus), the light . 

spots on the dark ground color on the belly (marbled pattern on the 

belly of taeniatus) and the absence of sexual dimorphism in the ventral 

coloration; and from whymperi by the disc ,of the fourtJ-i toe not being 

wider than the diameter of the toe, the light spots on the dark ground 

color on the belly (solid black infuscation on the belly of whymperi) 

and the absence of sexual dimorphism in the ventral coloration. 

Coloration in Life.-- The dorsum is coppery red with a few dark 

brown spots. The canthus and flanks are dark brm-m. The upper lip is 

reddish orange with dark brown flecks. The oblique lateral stripe is 

reddish orange. The dorsal surfaces of the arms are dark reddish orange 

with small black spots. The dorsal surfaces of the legs are dark orangish 

brown with numerous small white spots. A dark brown longitudinal stripe 

exterids along the anterior surface of the thigh. The chin, throat and 
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Fig. 53. · Audiospectrograrn of -the mating call of Colostethus· ort.hius 

from 5 km W Aloag, 2945 m, Provincia Pichincha, Ecuador; 

14° C (from recording KU 608). 
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chest are dark orange with numerous bluish whit.e spots. The belly is 

reddish orange with bluish white spots. The ventral surfaces of the. 

limbs are red. The iris is reddish gold. The finger scutes are bluish 

white. 

Larvae.-- Free-swimming (stages 25-40) tadpoles have 2/3 rows of 

denticles. The three rows below the .beak are shorter than those above 

the beak. The third lower row is about one fourth the length of the 

first and second lower rows. The second upper and first lower rows are 

widely divided medially • . The second upper row · is separated medially 
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by the beak. ~he beak has deeply serrated cutting edges. The upper .half 

of the beak does not have a median notch-. The mouth is directed anteroventrally 

and is bordered on the upper and lower lips by one row of short papillae. 

The sides of the mouth are bare. The lower lip is expanded. The anus 

is medial. The eyes are directed dorsally. The body is gray to grayish 

brown; the tail is creamy _white with a brown reticulate pattern. 

Ca 11 s. -- Based on one recording from 5 km W Aloag, 2945 m, Provincia 

Pichincha, Ecuador; 14 C. Fig 53. 

The call consists of a series of single notes 0.25 sec long. The 

time between notes is unknown. Each note is composed of two harmonics. 

The fundamental frequency (=dominant frequency) is 3400 Htz. 

Distribution.-- Colostethus orthius is known only from the Pacific 

slopes of the Andes of central Ecuador (Provincias Cotopaxi and Pichincha) 

at elevations of 2460-3500 m (Fig. 34). 
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. Fig. 54. pistribution -0f Colostethus palmatus (solid circles), 
C. pratti (solid diamonds), f• ramosi (solid hexagon), and C. ranoides 
(solid square). 
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Col6stethus pai~atus (Werner) 

(Fig. 55a) 

Phyllobates (Hypo.dictyon) palmatus Werner, 1899:478 [Holotype.-- xxxxxxxx 
/ fromFusagasuga, 1700 m, near Bogota, Departamento Cundinamarca, 

Colombia; collected by G. Ehlers and O. Burger in December 1896]. 

B:ylixalus granuliventris Boulenger, 1919:81 [Holotype.-- BMNH xxxxxxxxx 
/ from Bogota, Departarnento Cundinamarca (Districto Federal), Colombia; 

collector unknown]. 

Syrrhophus palmatus -- Barbour and Noble, 1920:401. 

Hyloxalus granuliventris -- Hellmich, 1940:122. 

Hyloxalus palrnatus -- Dunn, 1944:79. 

Prostherapis palmatus -- Dunn, 1957:77. 

Prostherapis granuliventris -- Dunn, 1957:77. 

Colostethus palmatus -- Edwards, 1971: 148. 

Colostethus granuliventris Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 27.8-36.2 (~=30.72; N=25); females, 

26.7-40.5 (x=33.57; N=27); 2) disc of third finger wider than diameter 

of finger; 3) first finger usually longer than second finger, rarely 

first and second fingers.equal in length; 4) fringe present on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 8) outer tarsal fold present; 8) toe webbing 

formula II 2.0-(1.5 to 2.0) 1.7 III 2.2 (2.0 to 3.0)-(1.5 to 2.5) 1.8 

IV 2.0 (1.5 to 3.0)-(2.0 to 3.0) 2.3 V; 9) dorsolateral stripe absent; 

10) oblique lateral stripe present, not extending to eye; 11) ventrolater-
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al stripe absent; 12) discrete markings absent on chest; 13) generally 

discrete markings absent, sometimes solid gray infuscation, or rarely 

marbled pattern on belly; 14) ventral color sexually dimorphic; 15) 

third finger not swollen in males. 

Colostethus palmatus is distinguished from those species which 

lack toe webbing. Of the species with toe webbing,~· palmatus is compared 

with the species with a SVL greater than 26 mm that lack a black bar 

on the chest (ampU·ssimus and argus). Co.lostethus palmatus is distinguished 

from amplissimus by the absence of white spots on the upper lip, the 

absence of numerous white flecks on the dorsurn and smaller dark spots 

on the dor~um; and from argus by the p~esence of an oblique lateral 

stripe. 

Coloration in Life.-- The dorsum is pale to dark brown with irregular 

brown to black spots. The canthus and flanks are dark brown to black. 

The upper lip is brown with a series of yellow spots. The short oblique 

lateral stripe is creamy white to yellow. The arms are brown with a 

longitudinal black stripe on the anterior surface of the upper arm. 

The forearm has transverse black bars. The legs are brown with transverse 

black bars. The ventral .surfaces of the limbs are pale yellow. The hands 

are black. The throat and belly are white to pale yellow in females. 

The throat is dark gray in males; the belly white to pale yellow .. The 

ches·t of some specimens has a gray and white marbled pattern which may 

extend onto the belly. The iris is bronze with black reticulations. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stages 25-42) larvae 

have 2/3 rows of denticles of equal length, with the second upper and 
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Fig. 55. A. Colostethus palmatus, KU 133215, male, SVL 29.6 mm. 

B. Colostethus percnopalmus, KU 142558, female, SVL 27.0 

nun. 
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Fig. 56. Aud-iospectrogram of the mating call of Colostethus palmatus 

from 2 km S Chipaque, 2180 m, Departamento Cundinamarca, 

Colombia; 19° C (from recording KU 1023). 
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firs·t lower rows divided medially. The second upper row is separated 

medially by the beak. The beak has serrated cutting edges. The upper 

half of the beak is shallowly notched medially. The mouth is directed 

ventrally with one continuous row of papillae on the sides and along 

the lower lip. The upper lip is bare. The lower lip is not expanded. 

The anus is dextral. The eyes are directed dorsolaterally. The. body 

is grayish brown; the tail is white with grayish brown flecks. 

Calls.-- Based on three recordings from 2 km S Chipaque, 2180 m, 

Departamento Cundinamarca, Colombia; 19° C. Fig 56. 
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The call consists of a series of single notes 0.06 sec.long and 

0.10 sec between notes. Each note is ~omposed of four or five harmonics. 

The fundamental frequency (if different from dominant frequency) is 

1250 Htz. The dominant frequency is 2500 Htz. 

Distribution.-- Colostethus palmatus occurs in the Cordillera 

Oriental of Colombia (Cundinamarca, Meta and Santander) and the Serrania 

Macarena at elevations of 900-2500 m. (Fig. 54). 

Colostethus percnopalmus Edwards 

(Fig. 55b) 

· Colostethus ~rcnopalmus Edwards, 1974:xxx [Holotype~-- KU 142551 from 

21.5 km W Zamora, 1620 m, Provincia Zamora-Chinchipe, Ecuador; 

collected by W. E. Duellman on 22 July 1971]. 
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Diagnosis.-- 1) SVL, males 24.3-26.8 (x=26.00; N=S); females, 24.3-

26.3 (x=25. 71; N==7); 2) disc of third finger wider than diameter of 

finger; 3) first finger longer than sec6nd finger; . 4) fringe preseni . 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outei tarsal fold present; 8) 

toe webbing formula II 1.0-0.5 III 0.5-0.5 III 0-0 V; 9) dorsolateral 

stripe absent; 10) obi'ique lateral stripe present, extending to eye; 

11) ventrolateral stripe absent; · 12) two discrete spots on chest; 

13) dark spots on light ground color on belly; · 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus percnopalmus is distinguished from those species which 

lack toe webbing. 0£ the species with toe webbing, .Q• percnopalmus is 

compared with the species with a SVL greater than 22 mm and less than 

30 mm which lack dors~lateral and ventrolateral stripes but have an 

oblique lateral stripe extending to the eye (fraterdanieli, 

modestus and ·sylvatica). Colostethus percnopalmus is distinguished from 

fraterdanieli by the disc of the first finger being wider than the diameter · 

of the finger, the first finger being longer than the second finger, 

the absence of fringe on the fourth toe and the dark spots on a light 

ground color on the belly (discrete markings absent on the belly of 

fraterdanie li); from modestus by the presence of fringe on the second 

finger, the presence of two discrete spots on the chest (discrete markings 
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absent on the chest of modest.us) and the dark spots on a light ground 

color on the belly ·(discrete markings absent on the belly of modestus); 

and from sylvatica by the discs of the third finger and fourth toe being 

wider than the diameter of the digits and the first finger being longer 

than the second finger (first and second fingers equal in length in 

sylvatica). 

Coloration in Life.-- The dorsum is dark bro"Wn to dark olive green 

with numerous black spots. The canthu~ and flanks are black. The upper 

lip is light brown with creamy yellow spots. The ventrolateral flanks 

are brown with black spots. The oblique la~eral stripe is creamy white 

to creamy yellow. The dorsal surfaces of the arms are brown with a longitud-

inal black bar on the anterior surface of the upper arm and black spots 

on the forearm. There is a discrete pale yellow spot at the insertion 

of the arm. The dorsal surfaces of the. legs are brown with small black 

spots and wide black transverse bars. The belly is yellow. The throat 

is gray with cream spots. The iris is reddish copper. The finger scutes 

are tan. 

Larvae.-- Dorsal (stage 24) and free-swimming (stages (25-36) tadpoles 

have 2/3 rows of denticles equal in length, with the second upper and 

first lower rows divided medially. The second upper row is separated 

medially by the beak. The beak has serrated cutting edges. The upper 

half of the beak is notched medially. The mouth is directed ~nteriorly 

in younger specimens (stages 24-25) and anteroventrally in older specimens 



(stages 26-36) and is bordered.laterally on the upper lip and along 

the lower lip by one continuous row of papillae. The upper lip is bare 

medially and expanded laterally. The lower lip is expanded. The arius 
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is dextral. The eyes are directed dorsolaterally. The body is dark brown; 

the tail is tan with dark bro'WTI reticulations. 

Calls.-- No data are availablea 

Distribution.-- Colostethus percnopalmus occurs on the Amazonian 

slopes of the Andes in Ecuador (Provincia Tungurahua southward to 

Provincia Zamora-Chinchipe) at elevations of 1500-1700 m. (Fig. 34). 

Colostethus peruvianus (Melin) 

(Fig. 57a) 

Phyllobates peruvianus Helin, 1941:61 [Holotype.-- NHM 510 

from Roque, Provincia s·a~ Hartin, Per~; collected by D. Melin in 

1925]. 

Colostethus peruvianus -- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, male, 21 mm (single specimen), from Melin 

(1941:62); female, 20.1 (single specimen); 2) disc of third finger 

wider than diameter of finger; 3) first finger longer than second finger; 

4) fringe present on second finger; 5) disc of fourth toe wider than 

diameter of toe; 6) fringe present on fourth toe; 7) outer tarsal 
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·fold present; 8) toe webbing formula II .1.0-1.0 III 1.0-1.0 IV o.:..o

V; 9) dorsolateral stripe present; 10) oblique lateral stripe absent; 

11) ventrolateral stripe absent; 12) discrete markings absent on chest; 

13) discrete ma1:kings absent on belly; 14) unknown if ventral color 

sexually dimorphic; 15) unknown if third finger swollen in males. 

Colostethus peruvianus is distinguished from those species which 

lack toe webbing. Of the. species with toe webbing,~- peruvianus is 

compared with the species with a SVL less than 26 mm, which have a dorsolat-

eral stripe, but lack oblique lateral and ventrolateral strip~s (alboguttatus 

and talamancae). Colostethus peruvianus is distinguished from alboguttatus 

by the first finger being longer than the second finger (first and second 
I 

fingers equal in length in alboguttatus), the presence of fringes on 

the second finger and fourth toe and the absence of discrete markings 

on the belly (reticulate pattern on the belly of alboguttatus); and 

from talamancae by the presence of an outer tarsal fold and having more 

extensive toe webbing (II 0.0 to ·0.5-0.0 to 0.5 III 0.0 to 0.5-0.0 to 

0. 5 IV 0-0 V in talamancae) •· 

Coloration in Life.-- The dorsum is dull tan. The flanks are dark 

brown. · The thighs are orangish tan. The ventral surfaces of the limbs 

are bright orange. The chin is creamy yellow. The belly is white. The 

iris is dull bronze. 

Larvae.-- (From Melin, 1941:62). Dorsal tadpoles (assumed to be 

in stage 25) have 2/3 rows of denticles, with the second upper row divided 

medially. The beak has serrated cutting edges. The upper half of the 
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Fig. 57. A. Colostethus peruvianus, KU 1.39134, female, SVL 20.1 

mm. B. Colostethus phaeoceneon~ KU 137865, male, SVL_ 17 .O 

mm. 
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beak is notched medially. The mouth is directed ventrally with papilla~ 

lateral on the upper lip and along the lower lip " ••• sometimes in two 

rows". The anus is dextral. The eyes are directed dorsally. The body 

is reddish brown dorsally, transparent ventrall; the tail has blackish 

brown reticulations or cross bars. 

Calls.-- No data are available. 

Distrj.bution.-- Colostethus peruvianus occurs on the lower Amazonian 

.slopes of the Andes in PerJ at elev~tions of 400 - 1500 m. The only 

specimen of this species was collected from beneath a rock adjacent 

to a stream in c;oud forest, (Fig. 42)v 

Colostethus phaeoceneon Edwards 

(Fig. 57b) 

Colostethus phaeoceneon Edwards, 1974:xxx [Holotype.-- KU. 137865 

from 6.5 km N Chipiriri, 260 m, Departamento Cochabamba, Bolivia; 

collected by T. H. Fritts on 15 February 1970]. 

Diagnosis.-- 1) SVL, male 17.0 (single specimen); female 17.3 (single 

specimen); 2) disc of third finger .wider, or not wider, than diameter 

of finger; 3) ~irst finger longer than second finger; 4) fringe present 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

. 6) fringe absent on fourth toe; 7) outer tarsal fold absent; 8) toe 

webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe present; 

10) oblique lateral stripe absent, or if present, not extending to 

eye; 11) ventrolateral stripe present; 12) discrete markings absent 



on chest; 13) discrete markings absent on belly; 14) ventral color 

not sexually dimorphic; 15) third finger not ·swollen in males. 
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Colostethus phaeoceneon is distinguished from those species which 

have toe webbing. · Of the species which lack toe webbing, ~- phaeokeneon 

is compared with the species with a SVL less than . 20 mm which ~aye clorsola.t- · 

eral and ventrolate;al stripes (rnarchesianus, olfersioides and Eratti)~ 

Colostethus phaeoceneon is distinguished fom marchesianus by the absence 

of fringe on the fourth toe and the lack of sexual dimorphism in the 

ventral color; and, from olfersioides and pratti by the lack of sexual 

dimorphism in the ventral color. 

Coloration in Life.-- The dorsum is pinkish tan with numerous small 

black flecks. The canthus and flanks are black. The upper lip is yellow. 

The oblique lateral stripe, if present, is yellow. Dorsolc:.teral and 

ventrolateral stripes are grayish brown. The dorsal surfaces of the 

arms are orangish gray with an irregular black spot on the elbow. The 

dorsal surfaces of the legs are pinkish gray with one black bar on the 

thigh and another on the tibia. The venter is light yellow. The iris 

is metallic yellow. The finger· scutes are tan. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution3-~ Colostethus phaeoceneon has been recorded from 

the lower Amazonian slopes of the Andes in Bolivia and southern Ecuador! 

it is presumed that the distribution is continuous along the Amazon 
. . . I 

lowlcl.nds of the Andes through Peru ,(Fig. 42) .• 



266 ;



Fig. 58. Colostethus phaleromystax, cf KU 133285-305, SVL approximately 

20 mm. 





Colostethus phaleromystax Edwards 

(Fig. 58) 

Colostethus phaleromystax Edwards, 1974:xxx [Holotype.-- KU 133285 from 

Lita, 520 m~ Provincia Imbabura, Ecuador; collected by A. G. Goldgewicht, 

M •. L. Edwards and S. R. Edwards on 13 August 1970]. 

Diagnosis.-- 1) SVL, males, 16.4-21.4 (x=19. 76; N=5); female ·22.8 

(single specimen); 2) disc of third finger wider than diameter of finger; 

3) first finger longer than second finger; 4) fringe absent on second 

finger; 5) disc of fourth toe wider than diameter of toe; 6) fringe 

present on fourth toe; 7) outer tarsal fold present; 8) toe webbing 

formula II 0.5-0.5 III 0.5-0.5 IV 0.5-0.5 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11) 

ventrolateral stripe absent; 12) two discrete spots on chest; 13) 

light spots on a dark ground color on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus · phaleromystax is distinguished. from those species which 

lack toe webbing. Of the species with toe webbing,~· phaleromystax · 

is compared with the species with a SVL greater than 18 mm and less 

than 24 nnn which have an oblique lateral stripe that extends to the 

eye· and the disc of the· third finger is wider than the diameter of the 

finger (elachyhistus, modestus and simulacrus). Colostethus phalero-

mystax is distinguished . from elachyhistus by the light spots on a dark 

ground color on the belly (dark spots on a light ground color on the 

belly of elachyhistus); from modestus by the presence of fringe on the 

third finger, the presence of two discrete spots on the chest (di'screte 
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markings absent on the chest in modestus), the light spots on a dark 

ground color on the belly (discrete markings absent on the belly in 

modestus), and by the absence of a swollen third finger in the males; 

and from simulacrus by the pattern of light spots on a dark ground .color 

on the belly (dark spots on a light ground· color on the belly in simulacrus) 

and the presence of sexual dimorphism in the ventral coloration. 

Coloration in Life.-- The dorsum is bronze with irregular black 

spots. The canthus and flanks. are black. The upper lip is pale yellow 

with black flecks. The oblique lateral stripe is pale yellow. The dorsal 

surfaces of the legs are brown with transverse black bars. The ventral 

surfaces of. the legs .are rose or pale red. The venter ~s blueish green 

in females. The belly is marbled bluish green and black in males; the 

throat is black. 

Larvae.-- Free-swirrnning (stages 25-36) tadpoles have 2/3 rows of 

denticles equal in length. The second upper and first lower rows are 

divided medially. The second upper row is separated medially by the 

beak. The beak has serrated cutting edges. The upper half of the beak 

is notched medially. The mouth is directed ventrally and is bordered 

laterally on the upper lip and aloong the lower lip by one row of very 

short papillae. The papillae on the upper lip is not continuous with 

the papillae on the lower lip. The upper Hp is bare medially and slightly 

expanded laterally. The lower lip is slightly expanded. The anus is 

dextral. The eyes are directed dorsally. The body is white with small 

gray spots; the tail is white with a grayish brown reticulate pattern. 



Calls.-- No data·are available. 

Distribution.-- Colostethus phaleromystax occurs on the lower Pacific 

slopes of the Cordillera Occidental in northern Ecuador and southern 

Colombia at elevations of 400-550 m (Fig. 34). 

Colostethus piuntza Edwards 

Colostethus p·iuntza Edwards, 1974:xxx [Holotype.-- KU 147091 from 

R{o Piuntza, 1830 m, Provincia Morona-Sa_ntiago, Ecuador; collected 

by J.E. Simmons on 4 January 1972]. 

Diagnosis."'."- 1) SVL, male 31.9 (single specimen); females unknown; 

2) disc of third finger wider than diameter of finger; 3) first 

finger longer than secon~ finger; 4) fringe present on second finger; 

5) disc of fourth toe wider than diameter of toe; 6) fringe present 

on fourth toe; 7) outer tarsal fold absent; 8) toe webbing formula 

II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique 

lateral stripe present, extending to eye; 11) ventrolateral stripe 

absent; 12) two discrete spots on chest; 13) dark spots on light 

ground color on belly; 14) unknown if ventral color sexually dimorphic; 

15) third finger not swollen in males. 

Colostethus piuntza is distinguished from those species which have 

toe webbing. Of the species which lack toe webbing, f· .PJ:tmtza is compared 
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"' with the species with a SVL greater than 24 mm, that lack dorsolateral 

and ventrolateral stripes (astralos, bolivianus, ferrugineus and o~thius). 

Colostethus piuntza is distinguished from astralos by the disc of the 

third finger being wider than the diameter of the finger and the presence 

of two discrete spots on the chest (discrete markings absent on the 

chest of astralos); from bolivianus by the discs of the third finger 

and fourth.toe being wider than the diameter of the digits and the first 

finger being longer than the second finger (first and second fingers 

equal in length in bolivianus); from ferrugineus by the presence of 

fringes on the second finger and fourth toe and the presence of dark 

spots on a light ground co-lor on.the belly .(discrete markings absent 

on the belly of ferrugineus); and from orthius by the presence of fringes 

on the second finger and fourth toe and the presence of two discrete 

spots on the chest (discrete markings absent on the chest in orthius). 

Coloration in Life.-- The dorsum is gray to dark gray with black 

spots. The canthus and flanks are black. The upper lip is yellow. 

The oblique lateral stripe is yellow to orange. The venter is white 

with dark yellow and orange spots. 

Larvae.-- No data are available. 

Calls.-- No dat~ are available. 

Distribution.-- Colostethus piuntza is known only from the Cordil-

lera del Condor in southern Ecuador (Provincia Marona-Santiago) at 

elevations of ab6ut 1800 m (Fig. 34). 
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Colostethus praecia Hardy and Edwards 

Colostethus praecia Hardy and Edwards, 1974:xxx [Holotype.-- KU 133169 · 

from 10 km N Macuro, 600 m, (Cerro Azul), Peninsula de Paria, 

Estado Sucre, Venezuela; collected by S. R. Edwards, A.G. Gold-

gewicht and J.-Leon on 29 May 1970]. 

Diagnosis.-- 1) SVL, males, 20.8-23.2 (x=21.70; N=6); females 

21.6-25.1 (x.=23.48; N=6); 2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe 

present on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fringe ~bsent on fourth toe; 7) outer tarsal fold present; 

8) toe webbing formula II 0.5-0.5 III 1.0-0.5 IV 0-0 V; 9) dorsolateral 

stripe absent; 10) oblique lateral stripe pre~ent, not extending 

to eye; 11) ventrolateral stripe absent; 12) black bar on chest; 

13) discrete markings absent on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus praecia is distinguished from those species which 

lack a black bar on the chest. Of the species with a black bar on 

the chest,£• praecia is compared with the species that have toe 

webbing but which lack webbing between the fourth and fifth toes 

(herminae and t.rinitatus). The adults of praecia, heminae and trinitatus 

are very similar in their morphology; praecia, however, has slightly 

less toe webbing on the left side of the second .toe. The principle 

·differences between praecia and trinitatus are found in the larvae 
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and calls. The larvae of praecia are distinguished by having a short 

third lower row of denticles (all rows equal in length in trinitatus), 

the beak separating the· two halves of the second upper row of denticles 

and by the posteriorly expanded lower lip~ The call of praecia is 

distinguished from trinitatus by the fundamental frequency being 

equal to the dominant frequency.(4000 Htz), while the average fundamental 

frequency of the trinitatus call is 2120 Htz and the average dominant 

frequency is 4183 Htz. 

Colostethus praecia is distinguished form adult herminae by

having.a di_f°fuse chest bar (reticulate in herminae), and in the larvae 

by having two rows of papillae on the lower lip (one row on lower 

lip in herminae) and by having smooth cutting edges on both halves 

of the· beak ( serrated in larvae of henninae). · 

Coloration in Life.-- The dorsum is dark brown with numerous 

irregular black spots. The canthus and flanks arc black. The upper 

lip has a yellowish white stripe. The oblique lateral stripe is yellowish 

white. The dorsal arms are light tan with faint transverse bars. 

The dorsal legs are tan with distinct transverse dark tan or brown 

bars. The ventral limbs are light gray. The throat is yellow, the 

belly grayish white with a pale yellow suffusion. There is a black 

bar on the chest. The color of the iris is unknown. 
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Fig. 59 • . Audiospectrogram of the mating call of Colostethus praecia 

from Cerr6 Azul, 600 m, 10 km N Macura, Peninsula de Paria, 
0 . . . . . .

Estado Sucre, Venezuela; 27 C (from recording KU 1008). 
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Larvae.-..: Free-swimming (stage 30) tadpoles have 2/3 rows of 

denticles, with ~he third lower row being shorter than the other 

rows. The second upper and first lower ro~s are divided medially. 

The second upper row is s·eparated medially by the beak. The beak 
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has deeply serrated cutting edges. The mouth is directed anteroventral-

ly and is bordered laterally by one row of papillae continuous with 

two rows of papillae on the lower lip. The lower lip is· expanded poster-

iorly. The upper lip is bare. The anus is medial. The eyes are directed 

dorsolaterally. The body is greenish brown; the· tail white. 

Calls. -- Based on three recordings from 10 km N Macura, 600 m, 

(Cerro Azul), Peninsula de Paria, Estado Sucre, Venezuela; · 26.5° c. 
Fig 59. 

The call consists of a series of paried notes 0.16 sec long and 

0.49 sec between pairs. Each pair of notes is composed of _two harmonics. 

The fundamental frequency (=dominant f_requency) is 4000 Htz. 

Distribution.-- Colostethus praecia occurs only on the Peninsula 

de Faria in Venezuela at elevations above 500 m (Fig. 31). 
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Fig. 60. Colostethus pratti, KU 94673, male, SVL 17.2 mm. 
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Colostethus pratti (Boulenger) 

(Fig. 60) 

Phyllobates pratti Boulenger, 1899:274 [Lectotype.-- ,BMNH 1947.2.13.94 

(designated by Silverstone, 1971:6) from St. Innes, 3800 ft 
. / 

(1330 m), north of Medellin, Departarn.ento Antioquia, Colombia; 

collected by A. E. Pratt]. 

Colostethus pratti ~- Savage, 1~68:757. 

Diagnosis.-- 1) SVL, males, 15.7-23.7 (x=18.66; N=97); females, 

16.7- 25.5 (x=20.03; N=127); . 2) disc of third finger wider than 

diameter of finger; 3) first finger longer than second finger; 4) 

fringe present or absent on second finger; 5) disc of fourth toe 

wider than diameter of toe; 6) fringe present or absent on fourth 

toe; 7) outer tarsal fold present or absent; 8) toe webbing formula 

II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe present; 10) oblique 

lateral ~tripe present, not extending to eye; 11) ventrola~eral 

stripe present; 12) discrete markings absent on chest; 13) discrete 

markings absent on belly; 14) ventral color sexually dimorphic; 

15) third finger swollen or not swollen in males. 

Colostethus pratti is distinguished from those species which 

have toe webbing. Of .the species which lack toe webbing, _g_. pratti 

is compared with the species with a SVL less than 22 mm which have 

dorsolateral, oblique lateral (not extending to the eye) and ventrolat-

eral stripes (olfersioides and phaeoceneon). Colostethus pratti is 

distinguished from olfersioides by the disc of the third finger being 
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Fig. 61. Audiospectrogram of the mating call of Colostethus pratti 
from R{o San Antonio, 190 m, Provincia Darien, Panaro!; 27° 
C (from recording KU 652). 
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wider than the diameter of the finger and its larger size(; male 

SVL 15.40 in olfersioides), and from phaeoceneori by the presence 

of sexual dimorphism in the ventral coloration. Further, f• .E.E._atti 
. ,, 

is found in northwestern Colombia and Panama whereas,~· phaeoceneon 

is found al~ng the lower Amazonian slopes of the Andes in southern 

Ecuador, Peru and Bolivia. 

Coloration in Life.-- The dorsum is dull brown to grayish brown 

with numerous black spots. The canthus and flanks are black. The 

dorsolateral, oblique lateral and ventrolateral stripes are white. 

The dorsal surfaces of the limbs are pale orange with black or dark 

grayish brown markings. The ventral surface of the thighs and the 

groin are reddish orange. The belly is white to pale yellow. The 

iris is bronze. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stages 25-
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38) have 2/3 rows of denticles equal in length, with the second upper 

and first lower rows divided medially. The second upper row is separated 

medially by the beak. The cutting edge of the upper half of the beak 

is serrated; smooth on the lower half. The mouth is directed andtero-

ventrally and is bordered laterally on the upper lip and along the 

lower lip by one row of papillae that are not continuous on the sides. 

The upper lip is bare mediallyand expanded laterally. The lower lip 

is slightly expanded. The anus is medial. The eyes are directed dorso-

laterally. The body is brown; the tail is is white with brown reticula-

tions. 



Calls.-- Based on recordings from: Laguna, Provincia Darien, 

Panaro£(~ recordings), 22.2° C; Cerro la Campana 860 m, Provincia 

Panama, Panama (three recordings), 21° C; ~ Rio Changena, 830 

m, Provincia Bo·cas del Toro, Panamci (two recordings), 22.2° · 

C; R{o Changena at R{o Claro, 910 m, Provincia Bocas del Toro, 

Panama (three recordings), 21.7° C; Rio San Antonio, 190 m, 

Provincia Darien, Panaro~ (one recording), 27° C (Fii. 61). 

The call consists of a series of single n6tes 0.03-0.06 

(x==0.043) sec long and 0.08-0.17 (x=0.122) sec between notes. 

Each note has as many as three harmonics. The fundamental frequency 

(if different from dominant frequency) is 2000-2300 (x=:2200) 

Htz. The dominant frequency is 3700-5400 (x=4400) Htz. 

Distribution.-- Colostethus pratti occurs from northern 

Intendencia Choe~ and Departamento Antioquia, Colombia, through 

Provincia Darien, the Canal Zone, along the Caribbean coast 

to northern Provincia Bocas del Toro in western Panama (Figs. 

49, 54). The species is found from sea level to 850 m and has 

been collected along streams and on the forest floor. 
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Colostethus ramosi Silverstone 

Colostethus ramosi Silverstone, 1971:1 [Holotype, LACM~4147 from 

Al to de la 'Honda (hill near San Rafael), 1240 · m·, Departamento 

Antioquia, Colombia; collected by P.A. Silverstone, J.E. Ramos 
/ . . 

and C. Jimenez on 8 June 1968 J. 

Diagnosis.-- 1) SVL, male, 18.5 (single specimen); female, 20.0 

(single specimen); 2) disc of third finger wider than diameter of 

finger; 3) first finger longer than second finger; 4) fringe absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe absent on fourth toe; 7) outer tarsal fold absent; 8) 

toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11) 

ventrolateral stripe absent; 12) discrete markings absent on chest; 

13) discrete markings absent on belly; 14) ventral color sexually 

dimorphic; 15) third finger not swollen in males. 

Colostethus ramosi is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing,~· ramosi 
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is compared with .the species with a SVL less than 22 rrnn which lack 

dorsolateral and ventrolateral stripes, but which have an oblique 

lateral stripe that extends to the eye and which lack discrete mai;kings 

on the belly (lehmanni, nubicola, vertebralis and zelus). Colostethus 

ramosi is distinguished from lehmanni by the first finger being longer 

than the second finger (first and second fingers equal in length 



in lehma~ni); from n·ubicola by the absence of a swollen third finger 

in the males, from vertebralis by the discs of the third finger and 

fourth toe being wider than the diameter of the di'gits and the first 

finger being longer than the second finger (first and second finger 

equal in length in vertebralis); and from zelus by the absence of 

fringes on the second finger and fourth toe, the absence of an outer 

tarsal fold and the absence , of discrete markings on the chest (two 

spots on the chest in zelus). 

Coloration in Life.-- (From Silverstone, 1972:2). The dorsum 
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is brown. The canthus and flanks are black. The oblique lateral stripe 

is gold. The ventrolateral stripe is white, not visable in preservative. 

The arms are gold dorsally with a dark brown longitudinal stripe 

along the anterior surf ace of the upper ann and the posterior surface 

of the forearm. The legs are orange dorsally with a dark brown longitud-

inal stripe on the dorsal surface of the thigh. The ventral limbs 

are orange. The venter is yellowish white. The iris is black with 

a gold ring around the pupil. 

Larvae.-- No ·data are.available. 

Calls.-- No data are available. 

Distribution.-- Colostethus ramosi is known only from the trpe 

locality (Fig~ 54). 



286

Colostethus ranoides (Boulenger) 

Dendrobates ranoides Boulenger, 'i918:428 [Holotype'.-- BMNH 1947.2.15.35 

from Villavicencio, 400 ft (122, m), Rio Quatiqu~a, Departamento 

Meta, Colombia; collector unknown]. 

Colostethus ranoides -- Silverstone, 1971:7. 

Diagnosis.-- 1) SVL, males unknown; female 22.9 (single specimen); 

2) disc of third finger wider than diameter of_ finger; 3) first 

finger longer than second finger; 4) fringe present on second finger; 

5) disc of fourth toe wider than diameter of toe; 6) fringe absent 

on fourth toe; 7) outer tarsal fold absent; 8) foe webbing formula 

II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe pr~sent; 10) oblique 

lateral stripe present, extending or not extending to eye; 11) ventro-

lateral stripe present; 12) discrete markings absent on chest; 

13) discrete markings absent or dark spots on a light ground color 

on belly; 14) unknown if ventral color sexually dimorphic; 15) unknown 

if third finger swollen in males. 

Colostethus ranoides is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, Q• ranoides 

is compared with the species with a SVL greater than 18 mm and less 

than 26 mm that have dorsolateral and ventrolateral stripes (kingsburyi 

and pratti). Colostethus ranoides is distinguished from kingsburyi 

by the absence of fringe on .the fourth toe and its smaller size (female 

SVL 25.8 in kingsburyi) and from pratti by its relatively larger 

size x female SVL 19.99 in pratti). Furthermore,~· ranoides has 



distinct black transverse bars on the dorsal surface of the legs 

whereas ..Q• pratti has dark brown longitudinal stripes on the anterodor-

sal and posterior surfaces of the legs. 

Coloration in Life.-- No data are available. ---

Larvae.-- No data are ava.ilable. 

Calls.-- No data are available. 

pistribution.-- Colostethus tanoides occurs on the lower slopes 

of the Cordillera Oriental of the Andes and the Llanos of Colombia 

at elevations of 100 - 400 m . (Fig. 54). 

Colostethus riveroi (Donoso-Barros) 

(f'ig. 62a) 

Prostherapis riveroi Donoso-Barros, 1964:485 [Holotype.-- Donoso-

Barros No. 307 (personal collection) from Cerro Azul, Estado 

Sucre, Venezuela; ~ollected by R. Donoso-Barros on 30 May 1964]. 

Colostethus riveroi -- Ed.wards, 1971:148. 

Diagnosis.-- 1) SVL, males 34.9-38.4 (x=36.72; N=5); females, 

35.8-43.9 (x=4L65; N=13); 2) disc of third finger wider than diameter 

of finger; ·3) second finger longer than first finger; 4) fringe 
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present on second finger; 5) 'disc of fourth toe wider than diameter 

of toe; 6) fringe present on fourth toe; 7) ·outer tarsal fold absent; 

8) toe webbing formula II 1.5-1.0 III 1.5-1.5 IV 1.0-l.5 V; 9) 

dorsolaterat stripe absent; 10) oblique lateral stripe absent; 

11) ventrolateral stripe absent; 12) black bar on chest; 13) discrete 

markings absent on belly; 14) ventral color sexually dimorphic; 

15) third finger not swollen in males. 

Colostethus riveroi is distinguished from those species which 

lack toe webbing. Of the species which have toe webbing, .9.. riveroi 

is compared with .f• meridensi s, the only other specie·s with a SVL 

greater than 30 mm that has a black bar on the chest •. Colostethus 

riveroi is 4istinguished from·meridensis by the second finger being 

longer than the first finger (first and second fingers equal in length 

in meridensis), the absence of an outer tarsal fold.and the absence 

of an oblique lateral stripe (short oblique lateral stripe in meridensis). 

Coloration in Life.-- The dorsum is solid chestnut brown. the ---·-----·
The canthus and flanks are brown. The upper lip has a series of yellow 

spots that form a discontinuous line from the insertion of the arm 

to the tip of the snout. The dorsal surfaces of the arms are brown 

with indistinct darker brown spots. The dorsal surfaces of the legs 

are brown with dark brown bars. The chin and throat are lemon yellow 

in females; the chest yellow with a gray tint and the belly and ventral 

surfaces of the thighs are yellow. The chin and throat are gray in 

males; the chest gray with a yellow tint, and the belly and ventral 

surfaces of the thighs yellow. Both sexes have a black transverse 

bar on the chest. The ventral surfaces of the legs (except the thighs) 
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are pale to dark gray in both sexes. The iris is gold without reticula-· 

tions. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stages 26-

37) tadpoles have 2/3 rows of denticles equal in length, with the 

second upper and first lower rows divided medially. The second upper 

row is separat~d medially by the beak. The beak has serrated cutting 

edges. The mouth is directed anteroventrally and is bordered on the 

sides and along the lower lip by one continuous row of papillae. 

The upper lip is bare. The lower lip is not expanded. The .anus is 

dextral. The eyes are directed dorsolaterally. The ·body is brown; 

the tail is white with brown flecks. The larger, free~swinrrning t~dpoles 

(stages 36 and 37). are reddish brown. 

Calls.-- Based on six recordings from 10 km N Macura (Cerro 
0Azul), 600 m, Estado Sucre, Venezuela; 26 C. Fig 63. 

The call consists of a series of single notes 0.14 sec long and 

0.37 sec between notes. Each note is composed of four hannonics. The 

fundamental frequency is 1450 Htz, and the dominant frequency is 2900 

Htz. 

Distribution.-- Colostethus riveroi is known only from Cerro 

Azul on Peninsula de Paria, Estado Sucre, · Venezuela at elevations 

above 500 m (Fig. 31). Colostethus riveroi is sympatric with C. praecia. 

Colostethus riveroi was collected in large, deep pools, whereas 

praecia was collected from among rocks along the edge of a fa~t moving 

part of the same stream. 
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Fig. 62. A. Colostethus riveroi, KU 133077, female, SVL 43.8 mm. 

B. Colostethus sauli, KU 122217,- male, SVL 21.8 mm.· 
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Fig. 63. Audiospectrogram of the mating call of Colostethus riveroi 

from Cerro A~ul, 600 mi 10 km N Macura, Peninsula de Paria, 

Estado Sucre, Venezuela; 27° C (from recording KU 1006). 
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Fig. 64. Distribution of Colostethus simulacrus (open hexagons), C. 

speccacoeliacus (solid circles), .f.• subpunctatus (open circles), 

C. taeniatus (open squares), and C. talamancae (open diamonds). 
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Colostethus sauli Edwards 

(Fig. 62b) 

Colostethus sauli Edwards, 1974:xx [Holotype.-- KU . 122217 from Santa 

Cecilia, 340 m, Provincia Napo, _Ecuador; collected by W. G. Saul 

on 12 July 1968]_. 

Diagnosis.-- 1) SVL, males, 19.7-22.0 (x=21.00; N=4); females, 

22.0-25.5 (x=24.01; N=7); 2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe pres~ 

ent on second finger; 5) disc of fourth toe wider than diameter of 

toe; 6) fringe present on fourth toe; 7) outer tarsal fold absent; 

8) toe webbing formula II 1.0-1.0 III 1.0-1.0 IV 0.5-0.5 V; 9) dorso-

lateral stripe absent; 10) oblique lateral stripe present, not extend-

ing to eye; 11) ventrolateral stripe absent; 12) discrete markings 

absent on chest; 13) solid infuscation on belly; 14) ventral color 

sexually dimorphic; 15) third finger not swollen in males. 

Colostethus sauli is distinguished from those species which lack 

toe webbing. Of the species with toe webbing, g. sauli is compared 

with the species with a SVL greater than 18 mm and less than 26 nun, 

which have an oblique lateral stripe that does not extend to the eye, 

but that lack dorsolateral and· ventrolateral stripes and a black bar 

on the chest (fuliginosus and inguinalis}. Colostethus sauli is distin-

guished from fuliginosus by the absence of an outer tarsal fold and 

less extensive toe webbing (II 2.0-1.0 to 2.0 III 2.0 to 3.0-2.0 to 

2.5 IV 1.5 to 2.0-2.0 to 3.0 Vin fuliginosus), and from inguinalis 
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by the absence of .an outer tarsal fold and the solid infuscation on 

the belly (discrete markings absent or reticulate pattern on the belly 

in inguinalis). Furthermore, .Q• sauli is distinguished from both fulig:-

inosus and inquinalis by the presence of a pale spot (greenish yellow 

in life) at the insertion of the arms a~d legs. 

Coloration in Life.-- The dorsurn is grayish olive with distinct 

black spots. The canthus and flanks are black. The oblique lateral 

stripe is yellow. The dorsal surfaces of the limbs are brown with dark 

brown transverse bars. The anterior and posterior surfaces of the thighs 

are white with gray mottling. A greenish yellow spot is present at 

the dorsal insertion of both the arms and the legs. The venter is uni~ 

form light gray. The iris is reddish brown. 

Larvae.-- Free-swimming (stages 27-36) tadpoles have 2/3 rows 

of denticles with the third lower row shorter than the other rows. 

The second upper row is divided medially. The first lower row is not 

divided medially. 'rhe beak does not separate the two halves of the 

second upper row. The beak has serrated cutting edges. The mouth is 

directed ventrally and is bordered anterolaterally and along the lower 

lip by one continuous row of papillae. The upper lip is bare. The lower 

lip is not expanded. The anus is dextral. The eyes are directed laterally. 

The body is brown; the tail is creamy white with small greenish brown 

spots (younger specimens) or so lid greenish brown. 

Calls.-- No data are available. 
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Distribution.-- Colostethus sauli is knmm only from the Amazonian 

lowlands of eastern Ecuador at 300-400 m (Fig. 34). 

Colostethus simulacrus Edwa~ds 

Colostethus simulacrus Edwards, 1974:xxx [Holotype.-- Li\CH 55848 from 

Junin, 1075-1145 m, Departamento Narino, Cola"mbia; collected by

P.A. Silverstone]. 

Diagnosis.-.;. 1) SVL, males, 17.3-20.6 (x=19.37; 1':=3); females, 

19.7-22.3 (x=21.32; N=5); 2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; 4) fringe pres-

ent on second finger; 5) disc of fourth toe wider than diameter of 

toe; 6) fringe present on fourth toe; 7) outer tarsal fold present; 

8) t_oe webbing formula II 1.5-1.0 III 1.0-1.0 IV 0-0 V; 9) dorsolater-

al stripe absent; 10) oblique lateral stripe present, extending to 

eye; 11) ventrolateral stripe absent; 12) two discrete spots on chest; 

13) dark spots on a pale ground color on· belly; . 14) ventral color 

not sexually dimorphic; 15) third finger not swollen in males. 

Colostethus simulacrus is distinguished from those species which 

lack toe webbing. Of the species with toe webbing·, _Q. simulacrus is 

compared with the species with a SVL less than 24 mm that have an oblique 

lateral stripe that extends to the eye and two black spots on the chest 

(elachyhistus,· galerus, phaleromystax and sylvatica). Colostethus simu-

lacrus is distinguished from elachvhistus by the absence. of webbing 
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between the fourth and fifth toes, ·the oblique lateral stripe is much 

narrower and less distinct and the upper lip does not have a white 

stripe; from galerus by the first finger being longer than the second 

finger (first a.nd second finger equal in length in galerus · and by having 

more extensive toe webbing between the second and third and third and 

fourth toes (II 0.5 to 1.0 - 0.5 III 0.5 - 0.5 IV in galerus); from 

phaleromystax by the dark spots on a l:i..ght ground color on the belly 

(light spots on a dark ground color on the belly in phaleromystax) 

and the absence of sexual dimorphism il} the ventral color; and from 

sylvatica by the discs of the third finger and fourth toe being wider 

than the diameter of the digits and the presence of fringe on the sec-

ond finger. 

Coloration in Life.-- No data are available. ------ -- ---

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution.-- Colostethus simulacrus occurs in the Andes of 

southern Colombia (Provincia Narine) at elevations of 1150 - 2650 m. 

Fig. 64. 

Colostethus speccacoeliacus Edwards 

Colostethus speccacoeliacus Edwards, 1974:xxx [Holotype.-- KU 117886 



from Tulcan, 3000 m, Provincia Carchi, Ecuador; collected by J. 

D. Lynch on 22 February 1968]. 
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Diagnosis.-"" 1) SVL, males, 15.3-21.2 (x=18.45; N=42); females 

19.6-21.5 (x=20.75; N=4); 2) disc of third finger wider or not wider 

than diameter of finger.; 3) first finger longer than second finger; 

4) fringe absent on second finger; 5) disc of fourth toe wider or 

not wider than diameter of toe; 6) fringe present on fourth toe; 7) 

outer tarsal fold generally present; 8) toe webbing formula II 0-0 

III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique lateral 

stripe present, extending to eye; 11) ventrolat~ral.stripe absent; 

12) discrete markings absent on chest; 13) reticulate pattern on belly; 

14) ventral color sexua~ly dimorphic; 15) third finger not swollen 

in males. 

Colostethus speccacoeliacus is distinguished from those species 

which have toe webbing. Of the species which lack toe.webbing, ..9.. ~-

cacoeliacus is compared with the species with a SVL greater than 18 

nun and less than 26 mm that lack dorsolateral and ventrolateral stripes 

and that lack fringe on the second finger but have fringe on the fourth 

toe (astralos, infraguttatus and whymperi). Colostethus speccacoeliacus 

is distinguished from astralos by the presence of an cute~ tarsal fold 

and the reticulate pattern on the belly (small white spots on a dark 

gray ground color on the belly in astralos), from. infraguttatus by 

the reticulate pattern on the belly (large white spots on a black ground 

color on the belly in infraguttatus), and from whY!nperi by the reticu-

late pattern on the belly (solid black infuscation on the belly in 

whymperi). 



Coloration in Life.-- The dorsum is dark tan, reddish brown or 

brown. The upper lip is bronze to yellow. The flanks are bpack, with 

or without yellow spots. The oblique lateral stripe is grayish tan. 
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The posterior surfaces of the thighs are reticulated brown to black 

with orangish yellow. The throat is yellow with a gray wash. The venter 

is reticulated with white and black or it is white with irregular black 

spots that tend to coalesce. The iris is bronze. 

Larvae.-- Dorsal (to stage 25) and free-swimming (stage 25) tadpoles 

have 2/3 rows of denticles equal in length. The second upper and first 

lower rows are divided medially. The second upper row is separated 

medially by the beak. The beak has smooth . cutting edges and is not 

notched medailly on the upper half. The mouth is directed ventrally 

and is bordered laterally on the upper lip, along the sides and lower 

lip by one very short continuous row of papillae. The upper lip is 

bare medially and slightly expaned laterally. The lower lip is not 

expanded. The anus is dextral. The eyes are directed dorsolaterally. 

The body is grayish brown; the tail is tan with a brown reticulate 

pattern. 

Calls.-- No data are available. 

Distribution.-~ Colostethus speccacoeliacus occurs in the Andes 

of northern Ecuador and southern Colombia at elevations of 2100-3000 

m. . (Fig. 64). 



Colostethus subpunctatus (Cope) 

(Fig. 65a) 
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Prostherapis subpunctatus Cope, 1899:5 [Holotype.-- ANSP 77 (8 specimens) 

from "near" Begot,, Distrito Federal, Colombia; collector unknown]. 

Prostherapis variablilis Werner, 1899:474 [Holotype.--

from Fusagasuga, Departamento Cundinamarca, Colombia; collected 

by O. Burger]. 

Prostherapis tarsalis Werner, 1916:303 [Holotype .... -
, 

from Bogota, Distrito Federal, Colombia; collected by H. Fassel 

in 1910]. 

Phyllobates subpunctatus -- Barbour and Noble, 1920:401. 

Phyllobates ·subpunctatus subpunctatus -- Cochran and Goin, 1970:62. 

Phyllobates subpbnctatus walesi Cochran and Goin, 1970:65 [Holotype.-

CAS-SU 20290 from Laguna de Tota, ca. 10,000 ft (3048 m), Depart-

amento Boyaca, Colombia; collected by J. H. Wales on 3 ·February 

1960 J. New synonymy. 

Colostethus subpunctatus -- Edwards, 1971:148. 

Colostethus variabilis -- Edwards, 1971:148. 

Diagnosis. -- 1) · SVL, males, 16. 7-21. 7 (x=18. 65; ~34); females, 

18.7-26.5 (x=22.44; N=62); 2) disc of thi~d finger not wider than 

diameter of finger; 3) first finger longer than second finger; 4) 

fringe present on second finger, 5) disc of fourth toe not wider than 

diameter of toe; 6) fringe present on fourth toe; 7) outer tarsal 

fold generally present, 8) toe webbing formula II 0-0 III o~o IV 0-

0 V; 9) dorsolateral stripe absent; 10) oblique lateral stripe present, 
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extending to eye; 11) ventrolateral stripe absent; 12) discrete mark-

ings absent on chest; 13) generally dark sp6ts on light ground color 

on belly, sometimes discrete markings absen·t on belly; 14) ventral 

color not sexually dimorphic; 15) third finger not swollen in -males. 

Colostethus subpunctatus is distinguished ·from those species which 

have toe webbing. Of t~e species which lack toe webbing,.£• subpunctat-

us is compared with the species that lack dorsolateral and ventrolater-

al stripes and in which the discs of the third finger and fourth toe 

are not wider than the diameter of the digits (anthracinus, astralos, 

bolivianus, speccacoeliacus and vertebralis). Colostethus subpunctatus 

ts distinguished fiom anthracinus and vertebralis by the presence of 

fringes on the third finger and fourth toe; from astralos by the disc 

of the fourth toe. not _being wider than the diameter of the toe; from 

bolivianus by its smaller size (SVL around 26 mm in bolivianus) and 

the dark spots on a light ground color on the belly (marbled pattern 

on the belly in bolivianus); and from speccacoeliacus by the presence 

of fringe on the second finger and the first and second fingers being 

equal in length (first finger longer than- ~eond finger in speccacoelia-_,..,.,.... ·~ 

~). 

Coloration in Life.-- The dorsum is brown with, or without a narrow 

to broad orange to yellow mid-dorsal stripe bordered by elongate black 

spots. If the dorsum lacks the mid-dorsal stripe it will have numerous 

small black spots. The canthus and flanks are grayish brown. The upper 

lip is yellow with or without grayish brown spots. _ The oblique lateral 

stripe is orage to yellow. The ventrolatcral flanks are black with 
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blueish white spots. The dorsal surfaces of the arms are orange with 

black spots. The anterior surface of the upper arm has a black longitud-

inal bar. The dorsal surfaces of the legs are grayish brown with black 

spots and transverse bars. The throat and chest are reddish orange 

with or without black spots which -tend to coalesce forming a reticulate 

or marbled pattern. The_ belly is yellow with or without irregular black 

spots which coalesce so as to form a reticulate pattern. The ventral 

surfaces of the arms are reddish orange. The ventral surfaces of the · 

legs are reddish .orange with black spots. The iris is gold. The finger 

scutes are grayish white. 

Larvae.-- Dorsal (to stage 26) and free-swimming _ (stages 29-36) 

tadpoles have 2/3 rows of denticles equal in length. Only the second 

upper row is divided medially in dorsal specimens while both the second 

upper and first lower rows are divided medially in free-swirraning speci-

mens. The beak separates the two halves of . the second upper row. The 
"-.__ _ 

',"'beak has smooth cutting edges and is not notched _medially on the upper 

half. The mouth is directed ventrally and is bordered on the sides 

and a long the lower lip by one continuous tow of papillae. 'f.he upper 
\

lip is bare. The lower lip is not expanded. The anus is medial. The 

eyes are directed dorsolaterally. The body is pinkish gray; / the tail 

is creamy white with a grayish brown reticulation. 

Calls.-- Based on one recording from 2 km S Chipaque, 2180 m, 

Departamento Cun~inamarca, Colombia; 19° C. Fig. 66~;

The call consists of _ a series of single notes 0.02-0.03 (~.025) 

sec long and 0.76 sec between notes. Each note is composed of two harmon-
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Fig. 65. A~ Colostethus subpunctatus, KU 124765, female, SVL 23.2 mm. 

B. Colostethus sylvatica, KU 138071, male, SVL 23.7 mm. 
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Fig. 66. Audiospect·rogram of the call of Co lostethus subpunctatus 

from 2 km S Chipaque, 2180 m, Departamento Cundinamarca, 

Colombia; 19° c·(frorn recording KU 1024). 
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ics. The fundamental frequency is 2050 Htz, and the dominant: frequency 

is 4100 Htz. 

Distribution.-- Colostethus subpunctatus occurs on the Inter- . 

andean slopes of the Cordillera Oriental in northern Colombia (Boyaca 

and Cundinamarca) at elevations of 2100 - 3300 m (Fig. 64). Specimens 

were collected from the ground adjacent to small, slow-moving streams 

with short grasses and mosses provinding the only ground cover. They 

were particularly common in pastures. 

Colostethus sylvatica '(Barbour and Noble) 

(Fig. 65b) 

Phyllobates sylvatica Barbour and Noble, 1920:396 [Holotype.-- MCZ 

5344 from Tabaconas, near Huancabamba, Provincia Cajamarca, 

Peru; collected by G. K. Noble on 1 September 1916]. 

Colostethus sylvatica -- Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 19.1-24.9 {x=21.41; N=20); females, 

20.7-31.2 (x-25.86; N=34); 2) disc of third finger generally not 

wider than diameter of finger; 3) first and second fingers equal 

in length; 4) fringe present on second finger; 5) disc of fourth 

toe not wider than diameter of toe; 6) fringe present on fourth 

toe; 7) outer tarsal fold generally present; 8) toe webbing 



formula II 0.38 (0 .. 0 to 1.0)-(0.0 to 0.5) 0.25 III 0 .. 38.(0.0 to 

0.5)-(0.0 to 0.5) 0 .. 38 IV 0-0 V; 9) dorsolateral stripe absent; 
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10) oblique lateral stripe present, generally extending to eye; 11) 

ventrolateral ~tripe absent; 12) two discrete spots on chest; 13) re~ 

ticulate pattern on belly; 14) ventral' color sexually dimorphic or 

not sexually dimorphic; 15) third finger· not swollen in males. 

Colostethus sylvatica is compared with those species with a SVL 

greater than 20 mm that lack dorsolateral· and ventrolateral stripes 

but have an oblique lateral stripe which extends to the eye, and in· 

which the disc of the fourth toe is not wider than the diameter of the 

toe. (astralos, bolivianus, orthius and speccacoeliacus). Colostethus 

sylvatica is distinguished from a stralos, orthius and speccacoe liacus 

by the first and second fingers being equal in length (first finger 

longer than second finger in astralos, orthius and speccacoeliacus) 

and the presence of fringe on the second finger, and from bolivianus 

by the presence of two spots on the chest (discrete markings absent 

on the chest in bolivianus). 

Coloration in Life.-- The dorsum is pale gray to olive brown with 

large dark brown spots which may be arranged longitudinally along the 

middor~um. The canthus and flanks are dark brown. The upper lip is 

yellow. The oblique lateral stripe is pinkish beige anteriorly, becoming 

yellow near the insertion of the thigh. The dorsal surfaces of the legs 

are yellowish green with brown transverse bars or spots. The ventral 

surfaces of the legs are yellow. The chin and belly are yellowish beige 

and light brm.-m in a reticulate pattern. The two spots on the chest, 



if present, are brown. The· iris is reddish bronze or dark brot,m. 

Larvae.-- Dorsal (to stage 25) and free-seimming (stages 26-36) 

tadpoles have 2/3 rows of denticles equal in length, with the second 

upper and first:. lower rows divided medially. The second upper row is 

separated medially by the beak. The beak has very · shallow serrations on the 

cutting edges and lacks a notch on the upper half. The serrations become 

more pronounced in free-swimming specimens. The mouth is directed 

ventrally and is bordered on the sides and along the lower lip by one 

continuous row of papillae. The upper lip is bare. The lower. lip is 

not expanded. The anus is medial. The eyes are directed dorsolaterally. 

the body is brown; the tail is light tan wi"th a · brown reticulate pat tern. 

Calls.-- No data are available. 

Distribution.-- Colostethus sylvatica occurs on the Amazonian 

slopes of the Cordillera Oriental and in the Huancabamba· Depression 

in northern Peru at elevations of 2000 - 3250 m (Fig. 42). Specimens 

were collected along drainage ditches (sewage and irrigation) during 

the day. 

Colostethus taeniatus (Andersson) 

Phyllobates taeniatus Andersson, 1945:8 [Holotype.-- NHRN 19Ql., from 

"R{o Cosanga near Archidona, 800 m" (elevation is probably incorrect; 

the Rio Cosanga terminates at 1500 m), Provincia Pastaza, Ecuador; 



collected by W. Clarke-MacIntyre and R. Blomberg]. 

.· I
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Phyllobates riocosangae Andersson, 1945:10 [Syntypes.-- NHRM 1905-06 

from "R{o Cosanga near Archidona, 600 m" (elevation is above 1500 

m), Provincia Pa staza, Ecuador; collected by W. Clarke-MacIntyre 

and R. Blomberg]. 

Colostethus taeniatus -- Edwards, 1971:148. 

Colostethus riocosangae -- Edwards, 1971: 148. 

Diagnosis.-- 1) SVL, males, 16.2-20.0 (x=18.76; N=51); females 

17 .0.:..23 .4 (x=20. 97; N=66); 2) disc of third finger wider than diameter . 

of finger; 3) first finger longer than second finger or first and second 

finger.s equal in length; 4) fringe absent on second finger; S) disc 

of fourth toe wider than diameter of toe; 6) fringe absent on fourth 

toe; 7) outer tarsal fold present or absent; 8) toe webbing formula 

II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique 

lateral stripe present, extending to eye; 11) ventrolateral stripe 

absent; 12) two discrete . spots or discrete markings absent on chest; 

13) marbled pattern on belly; 14) ventral color sexually dimorphic; 

15) third finger not swo 1 len i .n males. 

Colostethus taeniatus is distinguished from those species which 

lhave toe webbing. Of the species with toe webbing, Q• taeniatus is 

compared with the species with a SVL less than 24 mm that lack a dorso-

lateral stripe and lack fringes on the second finger and fourth toe 

(anthracinus, ferrugineus, infra~uttatus, lehmanni, nubicola, orthius, 

ramosi, vertebralis and whymperi). Colostethus taeniatus is distinguish-

ed from all of these sepcies by the marbled pattern on the belly (solid 
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collected by W. Clarke-MacIntyre and R. Blomberg]. 

Phyllobates riocosangae Andersson, 1945:10 [Syntypes.-- NHRM 1905-06 

from "R{o Cosanga near Archidona, 600 m11 (elevation is above 1500 

m), Provincia Pastaza, Ecuador; collected by W. Clarke-MacIntyre 

and R. ~lombergJ~ 

Colostethus taeniatus -- Ed,;mrds, 1971:148. 

Colostethus riocosangae -- Edwards, 1971: 148. 

Diagnosis.-- 1) SVL, males, 16.2-20.0 (x=:18.76; N=51); females 

17.0~23.4 (x=20.97; N=66); 2) disc of third finger wider than diameter . 

of finger; 3) first finger longer than second finger or first and second 

fingers equal in length; 4) fringe abs~nt on second finger; 5) disc 

of fourth toe wider than diameter of toe; 6) fringe absent on fourth 

toe; 7) outer tarsal fold present or absent; 8) toe webbing formula 

II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 10) oblique 

lateral stripe present, extending to eye; 11) ventrolateral stripe 

absent; 12) two discrete . spots or discrete markings absent on chest; 

13) marbled patte·rn on belly; 14) ventral color sexually dimorphic; 

15) third finger not swollen i .n males. 

Colostethus taeniatus is distinguished from those species which 

lhave toe webbing. Of the species with toe webbing, Q• taeniatus is 

compared with the species with a SVL less than 24 nnn that lack a dorso-

lateral stripe and lack fringes on the second finger and fourth toe 

(anthracinus, ferrugineus, infra~uttatus, lehmanni, nubicola, orthius, 

ramosi, vertebralis and whvmperi). Colostethus taeniatus is distinguish-

ed from all of these sepci.es by the marbled pattern on the belly (solid 
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dark infuscation on the belly in anthracinus and whymperi; discrete 

markings absent on the belly in ferrugineus, lehmanni, nubicola, ramosi 

and vertebralis; and light spots on a dark ground color on the belly 

in infraguttatus and orthius). 

Coloration i!!, Life.-- The dorsum is greenish bronze, bordered lat-

erally by black. The canthus and flanks are black. The oblique lateral 

stripe is creamy white. The lips are white or yellow. The thighs are 

pale yellow with brown spots or elongate blotches. The tibia are pale 

brown. The venter is greenish yellow to white with or without brown 

or black spots which tend to coalesce to form a marbled pattern. The 

iris is bronze to gold and lacks reticulations. 

Larvae.-- Dorsal (stages 25 and 26) and free-swimming (stages 28 

and 37) have 2/3 rows of denticles equal in length, with the second 

upper row divided medially. The second upper row is not separated medi-

ally by the beak. The beak has serrated cutting edges. The mouth is 

directed anteroventrally and is bordered on the sides and along the 

lower lip by one continuous row of papillae. The upper lip is bare. 

The lower lip is not expanded. The anus is dextral. The eyes are direc-

ted dorsolaterally. The body is black dorsally and lareral~y; transpar-

. ent ventrally. The tail. is black near the body, becomming white distally 

with brown flecks along the outer margin of the fins. 

Calls.-- No data are available. 
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Fig. 67. A. Colostethus t"aeniatus, KU 143023, female, SVL 22.0 mm. 

B·. Colostethus talamancae, KU 94773, fem_ale, SVL 22.4 rrnn. 
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Distribution. -- Co lostethus taeniatus occurs on the Amaronian slopes 

of the Andes in southern Colombia and northern Ecuador at elevations 

of 2000-3000 m. (Fig. 64). 

Co lo stethus talamancae ( Cope) 

(Fig. 67b) 

Dendrobates talamancae Cope, 1875:102 [Holotype.-- In the ANSP from 

Puerto Viejo, Canton de L{mon, Provincia Lfmon, Costa Rica; collec-

tor unknown]. 

Hylaplesia talamancae -- Brocchi, 1882:88. 

Phyllobates talamancae Barbour and Dunn, 1921:159. 

Colostethus talamancae Savage, 1968:758. 

Diagnosis.-- 1) SVL, males, 17.4-23.4 (x=20.23; N=71); females 

16.3-25.4 (x=21.61; N=75); 2) disc of third fing.er wider than diame er 

of finger; 3) first finger longer than second finger; 4) fringe generally 

present on second finger; 5) disc of fourth toe wider than diameter 

of toe; 6) fringe generally absent on fourth toe; 7) outer tarsal fold 

absent; 8) toe webbing formula II 0.05 (O.O to 0.5)-(0.0 to 0.5) 0.002 

III 0.16 (0.0 to 0.5)-(0.0 to 0.5) 0.10 IV 0-0 V; 9) dorsolate~al stripe 

present; 10) oblique lateral stripe absent; 11) ventrolateral stripe 

present; 12) discrete markings absent on chest; 13) discrete markings 

gener~lly absent, sometimes reticulate pattern, on belly; 14) ventral 

color sexually dimorphic; 15) third finger not swollen in males. 



Colostethus talamancae is distingi1ished from those species which 

lack both dorsolateral and ventrolateral stripes. Of the species with 

dorsolateral and ventrolateral stripes, .Q• talamancae is compared with 

the species that lack an oblique lateral stripe (marchesianus and phaeo-:-

ceneon). Colostethus talamancae is disti~guished from marchesianus 

by its larger size (x male SVL is less than 18 mm in marchesianus) and 

from phaeoceneon by its larger size (x male SVL is 17 mm in phaeoceneon) 

and the presence of numerous black bars on the thigh (one black bar 

on the thigh in phaeoceneon). 

Coloration in Life.-- The dorsum is light brown with numerous dark 

brown spots. The canthus and flanks are black. The dorsolateral stripe· 

is creamy white to copper. The ventrolateral stripe is creamy white. 

The· limbs are light to dark tan. The dorsal surfaces of the arms have 

dark brown spots. The dorsal surfaces of the legs have dark brown to 

black transverse bars. The chin and throat are pale yellow to white 

in females. Males have black throats. The chest and belly are bluish 

gray to pale yellow. The iris is pale brown. 

Larvae.-- Dorsal (to stage 25) tadpoles have 2/3 r?ws of denticles 

equal in length, with the second upper and first lower rows divided 

medially. The second upper row is broadly separated medially by the 

beak. The beak has serrated cutting edges. The mouth is directed antero-

ventrally and is bordered on the sides and along the lower lip by one 

continuous row of papillae. The upper lip is bare. The lower lip is· 

not expanded. The anus is dextral. The eyes are directe.d dorsally. The 

body is brown; the tail is light brown. 
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Fig. 68. Distribution of Colostethus talamancae in Panaro{. 
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Fig. 69. Audiospectrogram of the mating call.of Colostethus 
talamancae from: A. Isla Bastimentos, Provincia Bocas del 
Toro, Panaml; 26.8° C (from recording KU 477); B. the 
mainland west of Isla Split Hill, Provincia Bocas del Toro,· 

, 0Panama; 26.5 C (from recording KU 479); and C. Chitaria, 
730. m, Provincia Cartage, Costa Rica; 22.9° C (from recording 
KU 633). 
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Calls~-- Based on nine recordings from: Isla Bastimentos, Provincia 

Bocas del Toro, Panama (two recordings), 26.·s ° C; the mainland w· of 

Isla Split Hill, "Provincia Bocas del Toro, Panama (one recording), 26.5° 

C; Chitaria, 730 m, Provincia Cartage, Costa Rica (six recording~), 

22.9°c. Figs70a.:.c. 

The call of C. talamancae is variable. On Isla Bastimentos the 

call consists of a seiies of paired notes, each pair lait 0.14 sec and 

0. 30-0. 38 (x=O. 34) sec between pairs. Each note is composed of as many 

as three harmonics. The fundamental frequency is 2000-2100 (x=2050) 

Htz. The dominant frequency starts at 3400-3450 (x=3425) Htz and increas-

es sharply to 4400 Htz '(Fig. 70a). 

On the mainland west of Isla Split Hill the call consists of a 

series of single notes (some formed by the fusion of two notes) 0.11 

sec long and 0.23 sec between notes. Each note is composed of two har-

monics. The fundamental frequency (=dominant frequency) starts at 3400 

Htz and increases sharply to 4400 Htz (Fig. ?Ob). 

At Chitaria, Costa Rica the call consists of a repeated series 

of three notes, each series lasting 0.15-Q.18 (x=0.162) sec and 0.32-

0.44 (x=0.360) sec between repeated series. Each note is composed of 

as many as three harmonics. The fundamental frequency (if different 

from the dominant frequency) is ·2000 Htz. The dominant frequency starts 

at 3500-3900 (x=3841) Htz and increases sharply to 4600-5000 (x=4833) 

Htz (Fig. 70c). 

I 

Distribution.-- Colostethus talamancae occurs along the Pacific 

coast of Colombia (Narino, Cauca, Valle, 
, 

Choco, and Anti-
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oquia) in Panama (Provincias Darien, Panaro~, Vcraguas, Colon, Canal Zone, 
') 

Coe-le, and Bocas del Toro) and in Costa Rica along the Pacific Coast 

to Gulfo Dulce (Provincia Puntarenas), along the Caribbean Coast to 

cen_tral Provine~ L{111.on, and along the Cordillera Talarnanca-Chiquiri 

in Provincia Cartago (Figs. 64, 68). This species is found from sea level 

to 750 m. 

Colostethus trinitatus (Garman) 

Phyllobates trinitatus Garman, 1887:13 [Syntypes.-- BMNH 1947.2.14. 

23-24 from "Tr.inidad"; collector unknown]. 

Co lostethus trinitatus -- Edwards; 1971: 148. 

Diagnosis.--~) SVL, males, 19.8-24.0 (x=21.40; N=3); females, 

19.1-24.0 (x=22.49; N=15); ·2) disc of third finger wider than diameter 

of finger; 3) first finger longer than second finger; .4) fringe present 

on second finger; 5) disc of fourth . toe wider than diameter of toe; 

6) fringe absent on fourth toe; 7) outer tarsal fold present; 8} toe 

webbing formula II 1.0-1.0 III 1.0-1.0 IV 0-0 V; 9) dorsolateral stripe 

present or absent; 10) oblique lateral stripe present, not extending 

to eye; 11) ventrolateral stripe absent; 12) black transverse bar ·on 

chest; 13) discrete markings absent on belly; 14) ventral coloration 

sexually dimorphic; 15) third finger not swollen in males. 

Colostethus trinitatus is distinguished from those species which 

lack a black bar on the chest. Of the species with a black bar on the 

chest, c. trinitatus is compared with th~ species that have toe webbing 

yet lack webbing between the fourth and fifth toes (herminae and praecia). 
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Fig. 70. Audiospectrogram of the mating call of Colostethus trinitatus 

from thi northern range on Trinidad (recording provided 

by J. D. Hardy). 
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Colostethus trinitatus is distinguished from herminae by the absence 

of fringe on the fourth toe antl by having a diffuse black chest bar 

(mottled in herminae); and from praeci.a by having a white labial stripe 

with a gray wash (distinct white and brown stripes in praecia). Furthermore, 

the larvae of trinitatus have one row of .papillae on the lower lip (two 

rows of papillae in praecia). 

Coloration in Life.-- The dorsum is dark gray to black. The canthus 

and flanks are black. The venter is dark gray to black in males; the 

transverse bar on the chest is barely visible in life. The throat i$ 

orangish yello in females and the tran/sverse bar is dark gray. The iris 

is pale bronze with fine black reticulations. 

Larvae.-- Free~swimming (stage 36) tadpoles have 2/3 rows of dentic-

les equal in length, with the second upper and first lower rows divided 

medially. The beak does not separate the second upper row medially • . 

The beak has deeply serrafed cutting edges and the upper half is notched 

medially. The mouth is directed ventrally and is bordered ~aterally 

and along the lower lip by one continuous row of papillae. The upper 

lip is bare medially. The anus is dextral. The body is dark gray the 

tail is creamy white with gray flecks. 

Calls.-- Based on one recording ·frorn the northern range of Trinidad 

provided by J. D. Hardy (Fig. 70). 

The call consists of a series of two notes 0.13 sec long and 0.15 

sec between the pairs of notes. Each note is composed of three harmonics .. 



The fundamental frequency is 2300 Htz, and the dominant frequency is 

4600 Htz, The dominant frequency of a note starts at 4000 Htz and rises 

sharply to 5200 Htz. 

Distribution.-- Colostethus trinitatus is known only from the 

island of Trinidad, where it occurs along both slopes of the northern 

range and on the central range, from sea level to 600 m (Fig. 31). 

Colostethus trossulus Edwards 

Colostethus trossulus Edwar~s, 1974:xxx [Holotype.--KU 147100 from 

R{o Piuntza, 1830 m, Provincia Morena-Santiago, Ecuador; collected-

by J. E. Simmons on 5 January 1972]. 

Diagnosis.-- 1) SVL, males 19.4-21.5 (~=20.82; N=4); females, 19.1-

22.0 (x=21.00; N=4); 2) disc of third finger wider than diameter of 

finger; 3) first finger longer than second finger; 4) fringe absent 

on second finger; 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold absent; 8) 

toe webbing formula II 0-0 III.O~O IV 0-0 V; 9) dorsolateral stripe 

present; 10) oblique lateral stripe absent; 11) ventrolateral stripe 

absent; 12) discrete markings absent on chest; 13) marbled pattern 

on belly; 14) ventral color sexually dimorphic; 15) third finger not 

swollen in males. 



Colostethus trossulus is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, .9. .. trossulus 
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is compared with the specie-s that have a dorsolateral stripe but lack 

oblique lateral ·· and ventrolateral stripes. (bromelicola and cruciarius). 

Colostethus trossulus is distinguished from bromelicola by the first 

finger being longer than . the second finger (second finger longer than 

first finger ~n bromelicola) and the presence of fringe on the fourth 

toe; and from cruciarius by the absence of fring~ ori the second finger 

the presence of fringe on the fourth toe and the marbled pattern on 

the belly (solid infuscation on the belly in cruciarius) .. 

Coloration in Life.-- The dorsum is tan to dull orage with black 

markings. The canthus and flanks are black. The upper lip is yellow. 

The dorsal surfaces of the thighs are dull orange 'with brown to black 

transverse bars. The ventral surfaces of the thighs are yellow. The 

belly is marbled cream to light yellow and dark gray. 

Larvae.-- No data are available. 

Calls.-- No data are available. 

Distribution. -- Co lostethus trossulus is knmm only from the Cord-

illera del Condor in southern Ecuador (Provincia Morena-Santiago) at 

elevations of 1800-1900 m (Fig. 42). 





Fig. 71. Distribution of Colostethus vertebralis (open circles) 

and~· whymperi (open squares). 
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Colostethus vertebralis (Boulenger) 

(Fig. 71a) 

Phyllodromus vertebralis Boulenger, 1899:456 [Syntypes.-- BMNH 
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from Canar, 8400 ft (2560 'm), Provincia Canar, Ecuador; 

collected by P.O. Simons]. 

Prostherapis vertebralis -- Peracca, 1904:17. 

Phyllobates vertebralis Barbour and Noble, 1920:401. 

Colostethus vertebralis Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 14. 4-21. 7 (;=16 .44; N:;=79); females, 

15.3-21.8 (;=18.42; N=84); 2) disc of third finger not wider than 

diameter of finger; 3) first and second finger equal in length; 4) 

fringe absent on second finger; 5) disc of fourth toe not wider than 

diameter of toe; 6) fringe absent on fourth toe; 7) outer tarsal fole 

generally present; 8) toe webbing formula II 0-0 III 0-0 IV 0-0 V; 

9) dorsolateral stripe present or absent; 10) oblique lateral stripe 

present, extending to eye; 11) ventrolateral stripe absent; 12) gener-

ally two discrete spots on chest, sometimes discrete markings absent 

on chest; 13) discrete markings absent on belly; 14) ventral color 

sexually dimorphic; 15) third ftnger not swollen in males. 

Colostethus vertebralis is distinguished from those species which 

have toe webbing. Of the species which lack toe webbing, C. vertebralis 

is· compared with the species· that have an oblique lateral stripe that 

extends to the eye and in which the discs of the third finger and fourth 

toe are not wider than the diameter of the digits (anthracinus, astralos, 

EOlivianus, speccacoeliacus and subpunctatus). Colostethus vertebralis 



332 

is distinguished form all of these species by the absence of discrete 

markings on the belly (solid dark infuscation on the belly ~n anthracin-

~; small white spots on a dark ground color in astralos; dark spots 

on a light ground color or marbled pattern on the belly in bolivianus; 

reticulate pattern on the belly in speccacoeliacus; and,_ dark spots 

on a light ground color in subpunctatus). 

Colora~ in Life.-- The dorsum i~ pale rose to light brow-n with 

black spots or stripes. The canthus is dark brown. The labial stripe 

is white to bronze. The flanks are bluish gray to bluish green with 

a brigh yellow spot in the lateral groin. The oblique lateral stripe 

is grayish white. The dorsal surfaces of the limbs are copper with nar-

row longitudinal brown stripes. The posterior thigh is pale green to 

creamy white with browish gray flecks or spots. The venter is pale greenish 

yellow to off-white with a pale gray wash. The iris is bronze. The fin-

ger scutes are brown. 

Larvae. -- Dorsal (stage 25) and free- swimming (stages 36-40) tad .... 

poles have 2/3 rows of denticles equal in length, with the second upper 

and first lower rows divided medially. The second upper row is separated 

medially by the beak. The cutting edge of the upper half of the beak 

is serrated while the cutting edge of the lower half is smooth. The 

upper half of the beak is not notched medially. The mouth is d~rected 

anteroventrally and is bordered on the sides and along the lower lip 

by one continuous row of papillae. The upper lip is bare. The lower 

lip is slightly expanded. The anus is medial. The eyes are directed 
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Fig. 72. A. Colostethus vertebralis, KU 120545, female, SVL 18.6 

mm. B. Colostethus whymperi, KU 142428, female, SVL 18.9 

IIlIIle 
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dorsolaterally. The body is grayish brown; the tail is white with grayish 

brown f leeks. 

Calls.-- No data are available. 

Distribution.-- Colostethus vertebralis occurs on high Amazonian 

and Pacific slopes of the Andes in Ecuador at elevations of 2500-3200 

m, (Fig. 71). 

Colostethus whymperi (Boulenger) 

(Fig. 71b) 

Prostherapis whyrnperi Boulenger, 1882:462 [Holotype.-- BMNH 1947.2.14.25 

from Tanti, 2000 ft (607 m), Provincia Pichincha, Ecuador; collected 

by E. Whymper J. 
Colostethus whyrnperi Edwards, 1971:148. 

Diagnosis.-- 1) SVL, males, 17.2-20.0 (x=18.16; N=16); females, 

18.7~22.7 (x=20.31; N=30); 2) disc of third finger generally wider 

than diameter of finger; 3) first finger longer than second finger; 

4) fringe generally present ori second fingerf 5) disc of fourth toe 

wid.er than diameter of toe; 6) fringe generally absent on fourth toe; 

7) outer tarsal fold generally absent; 8) toe webbing formula II 0-

0 III 0-0 IV 0-0 V; 9) dorsolateral stripe absent; 10) obliq~e lateral 

stripe present, exte.nding to eye; 11) ventr.olatt~ral stripe absent; 

12) discrete markings absent on chest; 13) solid dark infuscation 



on belly; 14) ventral color sexually dimorphic; 15) third finger not 

swollen in males. 

Colostethus whyrnperi is distinguished from those species which 

have toe webbing. Of the s.pecies which lack toe webbing, ~· whymperi 
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is compared with~· anthracinus, the only other species that lacks dor-

solateral and ventrolateral stripes and yet has a solid dark infuscation 

on the belly. Colostethus whymperi is distinguished from anthracinus 

by the disc of the third finger being wider than the diameter of the 

finger. Furthermore,£• whymperi is distinguished from anthracinus by 

the presence of lighi spots on the ventrolateral flanks that are absent 

in anthracinus~ 

Coloration in~·-- The dorsum is dark brown with or without 

numerous small black spots. The canthus and flanks are dark brown to 

black. The upper lip is pale to bright yellow. The oblique lateral stripe 

is pale to bright yellow. Theventrolateral flanks are brown with small 

pale yellow spots. The arms are pale yellow to tan with a longitudina~ 

brown stripe along the anterior surfaces of the upper arm and forearm. 

The dorsal surfaces of · the legs are. brown with numerous small pale yel-

low to creamy white spots which tend to coalesce so as to form transverse 

bars. The ventral surfaces of the limbs are yellowish brown. The venter 

is creamy yellow in females and dark gray in males. 

Larvae.-- Free-swinuning (stages 26-37) tadpoles have 2/3 rows of 

denticles equal in length. The second upper and first lower rows are 

divided medially. The second upper row is not separated medially by 
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the beak. The beak has serrated cutting edges and the upper half is 

notched medially. The mouth is directed anteroventrally and is bordered 

on the sides by one row of papillae that is continuous with two rows 

of papillae along the lower lip. The upper lip is bare. The lower lip 

is slightly expaned~ The anus~~ dextral. The eyes are directed dorso-

laterally. The body is light tan to dark brown; the tail is creamy white 

with or with a brown reticulate pattern. 

Calls.-- No data· are available. 

Distribution.-- Colostethus whYI!Jperi · occurs along the Pacific 

slopes of the Cordillera Occidental of the Andes in northern Ecuador 

at elevations of 1400 - 2200 m (Fig. 71). Specimens were collected 

in wet pastures during the day. Individuals were moving ~bout on 

the ground and large numbers were found beneath rotting stumps and 

logs. 

( 

Colostethus zelus Edwards 

Colostethus zelus Edwards, 1974:xxx [Holotype.-- HVZ 82546 from 78 km 

E Casma, 6000 ft (1829 m), on Casma - Huaraz road, Provincia Ancash, 

Per&; collected by R. B. Huey on 9 July 1967]. 

Diagnosis.-- l) SVL, males, 20.0-23.9 (x=2.1.00; N=6); females, 

19.7-24.7 (i=22.54; N=13); 2) disc of third finger wider than diameter 
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of finger; 3) first finger longer than second finger; 4) fringe present 

on second finger1 5) disc of fourth toe wider than diameter of toe; 

6) fringe present on fourth toe; 7) outer tarsal fold preseni; 8) 

toe webbing formula II 0-0 III 0-0 IV 0-0 V; 9) dorsolateral stripe 

absent; 10) oblique lateral stripe present, extending to eye; 11)

ventrolateral stripe absent; 12) two discrete spots on chest; 13) 

discrete markings absent on belly; 14) ventral color riot sexually di ... 

rnorphic; 15) third finger not swollen in males. 

Colostethus zelus is distinguished from those species which have 

toe webbing. Of the speGies which lack toe webbing, .f.• zelus is compared 

with the species in which the discs of. the third finger and fourth toe 

are wider than the diameter of the digits and fringes are present on 

the second finger and fourth toe (kingsburyi, latinasus, nubicola, piuntza 

and pratti). Coloste~hus zelus is distinguished from kingsburyi and 

latinasus by it smaller size (x female SVL is 25.80 in kingsburxi and 

28.10 in latinasus); from nubicola and pratti by the presence of two 

discrete spots on the chest (discrete markings absent on the chest in 

nubicola and pratti); and from piuntza by the absence of discrete mark-

ings on the belly (dark spots on a light ground color on the belly in 

piuntza). 

Coloration in Life.-- No data are available. 

Larvae.-- No data are available. 



Calls.-- No data are available. 

Distribution.-- Colostethus zelus is kno"t-rn only from the type 

locality (Fig. 42). 
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SUMMARY AND CONCLUSIONS 

The genus Colostethus is delimited from the ·other two genera 

(Phyllobates and Dendrobates) in the family Dendrobatidae by the 

·presence of maxillary teeth and the absence of toxins in the skin. 

Dendrobates lack maxilla·ry teeth and have toxic skin, and Phyllobates 

have maxillary teeth and toxic skin. 

Phenetic cluster analysis of populations provided a mechanism 

for delimiting 63 species, herein referred to the genus Colostethus. · 

In the absence of reproductive data the delimited species (=phena 

fide Mayr, 1970) are considered hypotheses. 

340

Species accounts are presented in a standardized format to facilitate 

interspecific comparisons. The diagnoses cite the states of 15 characters; 

and the species are compared with all others in the genus. The adult 

coloration in life is described .. The larval morphology, emphasizing 

the mouthparts, is presented for those species for which tadpoles 

are available. The call is illustrated and described, citing the 

number of notes in a series ·(one, two, three or trill); number -of 

harmonics, dominant frequency and fundamental frequency. The distribution 

of each species is also noted. 

A taxonomic distance phenogram is used as an heuristic devise 

in order to examine the biology of the species in the genus Colostethus. 

Twenty-one supraspecific clusters are delimited, and their implications 

are discussed with respect to adaptive trends, phylogenetic relationships 

and biogeography. Species in certain clusters are shown to be associated 

with non-forested or aquatic habitats. _Species in other clusters 

are associ.ated with environmental zones, such as lowland tropical 
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rainforest, montane rainforest, cloud forest, and paramo. Characters 

of the hand and foot are shown to be diagnostic of the environmental 

regime inhabited by the species. Non-forest inhabitants are characterized 

by the absence of toe webbing and the absence of fringes on the fingers 

and toes. Aquatic species have extensive toe webbing and fringes 

on the fingers and toes~ 

A generalized pattern for the evolution of the group is proposed, 

based partly on present day biogeographic relationships •. Toe webbing 

has evolved at least twice in the genus -- once in aquatic species 

and a second time in montane slope, forest-inhabiting species. The 

progenitor group of the genus is hypothesized to have had a distribution 

throughout western South America prior to the Andean Orogeny. This 

progenitor stock probably had basal webbing between two or three 

toes. The refugia model for speciation proposed by Vuilleumier (1971) 

and others, had a minimal effect on the speciation process observed 

in present day diversity of Colostethus. Rather, a combination of 

glacial movements and concormnitant vertical climatic shifts (with 

altitudinal fluctuations of vegetation) provided the primary mechanism 

for speciation in the genus. The non-forest adapted species stock 

invaded the Andes and gave rise to paramo species. 
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APPENDIX A 

A list of specimens examined is given for each species of Colostethus. 

The species are arranged alphabetically. The abbreviations of museum 

names are given in the acknowledgement section. 

Colostethus alagoanus 

BRASIL: Alagoas: Mangabeiras, WCAB 2805. 

Colostethus alboguttatus 

,: 

VENEZUELA: Merida: 15-20 km NW Merida on rd to La Azulita, + 1700 

m, KU 132922-37, 139460 (young), 139459 (tadpoles from KU 132931), 

139461-62 (tadpoles); 32 km NW Merida, on road to Azulita, 2010 m, 

KU 132938-41. 

Colostethus amplissimus 

COLOMBIA: Santander: Charta, 2400 m, 133251-55, 139470 (tadpoles), 

139513 (juveniles). 

Colostethus Colostethus anthracinus 

ECUADOR: Azuay: 9 km S. Cumbe, 3300 m, KU 132129. Ca~ar: ca. 8 km 



NW Biblian, 3420 m, KU 132527 (tadpoles). Loja: 13-14 km E Loja, 

2850 m, ~U 120635-8; 11 km NE Urdaneta, 2970 m, KU 142325-43. Morona-
, 

Santiago: Paramo de Raranga, 12 km S Cutchil, 3400 m, KU 120639-55, 

121031. Zamora-Chinchipe: 15 km E Loja, 2710 m, KU 142544-47. 

Colostethus argus 

f . 

ECUADOR: Napo: Rio Azuela, 1740 m, KU 143086-89, 143534-36 (tadpoles); 

I , 4Rio Salado,~ 1 km upstream from Rio Coca, 1 10 m, KU 146216-17, 

146777 (tadpoles); Salto de Agua, 2.5 km NNE Rfo Reventador, 1660 

m, KU 143533 (tadpoles), 146214-15. 

Colostethus astralos 

ECUADOR: Bolivar: Bolivar-Chimborazo border on Riobamba-Guaranda 

road, 3700 m, KU 132307-13; 6 km SE Chimborazo-Bolivar border on 

Ambato-Guaranda road, 3800 m, KU 132314-17. 

Colostethus baeobatrachus 

BRASIL: Arnazonas: Ducke Reserve, 26 km E Manaus, ± 150 m, KU 129988-

130008. Para: Sudam Floral Reserve, 74 km SE Santarem, ±100 m, KU 

129987, 130144 (tadpoles), 130145 (young). 
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Colostethus beebei 

GUYANA: near Kaieteur Falls (north central Guyana}, AHNH 18684, 18686-

87. 

Colostethus bromelicola 

VENEZUELA: Aragua: Pico. Periquito, Rancho Grande, UMMZ 113028-29.

Colostethus brunneus 

BRASIL: Matto Grosso: Chapada dos Guimaraes, KU 93154-55. 

Colostethus capixaba 

BRASIL: Espirito Santo: Linhares, Refugio Sooretama, Lagoa Macuco, 

WCAB 19253. 

Colostethus carioca 

BRASIL: Rio de Janeiro: Represa Rio Grande, WCAB 39213. 

Colostethus chocoensis 

COLOMBIA: Choc6: upper R[o Buey, above Tambos, L~CM 55815. 
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Colostethus collaris 

VENEZUELA: Trujillo: 3 km NE Bocono, 1575 m, KU 132980-98, ·132999 

(C & S), 133000, 133001 (C & S), 133002-17, 139465 (young). 

Colostethus cruciarius 
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ECUADOR: Pastaza: 5 km E Veracruz,. 970 m, KU 146240-41-, 146776 (tadpoles). 

Colostethus decussatus 

ECUADOR: Guayas: 17 km NE Naranjal, 10 m, KU 142480-508, 142~33 (dorsal 

tadpoles). Los R{os: 4 km N Quevedo, 140 m, KU 132318-38, 132531-

33 (tadpoles),138080-82. 

Colostethus degranvillei 

FRENCH GUYANA: Eaux Cl~ment (Montagne de Roura), LG 870, 873 and 

549. 

Colostethus dunni 

VENEZUELA: Aragua: road between Maracay and Choroni, 800-1200 m, 
~ UPR 3611 ..h. Distrito Federal: 5 km S El Limon, on road between El 

L{mon and Colonia Tovar, 800 m, KU 133018-43, 133044-48 (C & S), 

139466-69 (tadpoles). Miranda: Higuerote, 10 km bel6w cross of St 
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Teresa-Altagracia, 150 m, UPR 3492. 

Colostethus elachyhistus 

ECUADOR: Loja: 5 km NE Cariarnanga, 1870 m, KU 142532-43, 142836 (tadpoles); 

15 km N~ Macara, 1235 m, KU 142509-17, 142834-35 (tadpoles); 17 km 

NE Macara, 1240 m, KU 142518-30; Leja, 2150 m, KU 120515-41, 120542-

43 (C & S), 121373-81 (tadpoles and young), 138757 (tadpoles); 2 

km N Loja, 2100 m, KU 142351-81, 142823 (tadpoles and young); 4 km 

S Loja, 2180 m, KU 142344-49, 142822 (tadpoles); 7 .6 km S Loja, 2210 

m, KU 142350; 3 km W Loja, 2150 m, KU 138800-08; 10 Km W Loja, 2500 

m, KU 138810; 2 _km NE Sabiango, 850 m, KU 142531. Zamora-Chinchipe: 
. p: 

- 10 km W ·zamora, 1200 m, KU 138809; 14 km E Loja on road to Zamora, 

2780 m, KU 141563. 

I' 
PERU: Cajamarca: Cajabamba, 2700 m, KU 137895-96. Piura: Huancabarnba, 

1900-2300 m, KU 138062-70, 138763 (eggs); Chanchaque, 1300 m, KU 

137923-24, 138758 (eggs), 138811-12. 

Colostethus ferrugineus 

COLOMBIA: HuHa: 2 km E Santa Leticia, 2020 m, KU 139588-94. 

Colostethus fraterdanieli 

COLOMBIA: Antioguia: Santa Rita, LACM 44164-69. 



Colostethus fuliginosus 

COLOMBIA: Caldas: Pensilvanica, UMMZ 71220, 74810 .. Cagueta: Rio Hacha, 

9 km N Florencia, 480 m, KU 124762-64, 124787. Cundinamarca: 3 km 

S Mesitas del Colegio, 1090 m, 124774-86, 124945 (tadpoles); Pueblo 

Nuevo, near Nilo, USNM 151876-77. Putamayo: near Pepino, LACM 55841-

42. Tolima-Cundinamar-ca border: Boqueron, LACM 44162-63. 

. . 0 .
ECUADOR: Napa: Bermejo No. 4, 15 km ENE Umbaqui, 720 m (77 22 1 W, 

000 11 1 N), KU 122222-24. Pastaza: Chontoa, 780 m, KU 120496-97; 

Mera, 1140 m, 120486-95, 120504-10, 120513-14 (C & S), 132942-79, 

139463-64 (tadpoles and young); 3.5 km W Mera, 1180 m, KU 146239, 

146780 (tadpoles); 4.5 km W Mera, 1140 m, KU 146238, 146775 (tadp~les), 

146780 (tadpoles); 25 km NNE Fuyo, 1040 m, KU 146218; 38 km NNE Puyo, 

740 m, KU 146219-28, 146271-72, 146778 (tadpoles);Sarayacu, 400 

m, KU 120498-503; 5 km E Veracruz, 970 m, KU 146229-37. Tungurahua: 

R{o Negro, 1260 m, 120511-12; 25.2 ~m E Banos, 1470 m, KU 141529; 

37.4 km E Banos, 1370 m, KU 141527-28, 141589-91 (tadpoles and young). 

Colostethus galerus 

/ 
PERU: Huanuco: Ambo, 2070 m, KU 133043-46; 5 km N La Esperanza, 1900 

m, KU 138047-54; Huanuco, 1900 m, KU 138055-61. 

Colostethus herrninae 

VENEZUELA: Azuela: Rancho .Grande, 1100 m, UPR 1081-82; KU 133174-
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200, 13950103 (dorsal tadpoles), UMMZ 113002-26. Distrito Federal: 

5 km S El Limon, on road between El L{mon and Colonia Tovar, 800 

m, KU 133201-12, 139500 (dorsal tadpoles). Guarico: Platillon, 480 

m, UPR 3703-17. Miranda: Altos de Pipe (I.V.I.C)Veveros Guayabul, 

1500 m, UPR 3718-49. Sucre-Monagas: Mt. Turumiquire, 1245-1370 m, 

UPR 3651-69. Sucre: Cumanacoa road KU 117306-07. 

Colostethus infraguttatus 

ECUADOR: Bolivar: Batzapamba, 800 m, KU 132130-41, 132523-6 (tadpoles); 

6 km ESE Balzapamba, 1270 m, KU 142382-86, 142824-26 (tadpoles). 

Cafiar: Naranj.apata, 99 km SE Guayaquil, GAS-SU 93908. Cotopaxi: 18.6 

km W. Pila lo, 930 · m, KU 142463, 142841 (eggs); 20.3 km W Pila lo, 

830 m, KU 142464. El Oro: 18.5 km W Pinas, 620 m, KU 142387-98, 142853, 

142842-43 (tadpoles), 142859; 12.6 km W Pinas, 880 m, KU 142400-05, 

142844-45 (tadpoles); 3 km SE Pinas, 990 m, KU 142406-11. Guayas: 

95 km E Guayaquil, on road to Quito, 1000 m, MVZ 77176-81. Pichincha: 

Near Hacienda Lelia, ca. 35 km E Santo Domingo de los Colorados, 

on road to Quito, CAS-SU 10616-20. 

Colostethus inguinalis 

COLOMBIA: Caldas: near Santa Cecilia, 415 m, LACM 55816. Choc6: upper 

R{o Napipi, LACM 42325-32, 42334-44, 43955; trail between R{o Merenda 

and Cerro Los Hermanos, LACM 42333; upper Rio Opogado, above mouth 

of Jl{o Merenda, LACM 42345-90, 42392-495, 42497-526; between upper 
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Rio Opogado and upper R{o Napipi, LACM 42529; Serrania de Baudo, 

Camino de Salina, LACM 42528. 

~ 

PANAMA: Canal Zone: ca 5 km NW Gamboa, KU 116858. Cocle: El Valle 

de Anton, CAS-SU 3296; El Valle, 560 m, KU 76654-739, 77611 _(tadpoles), 

115728. Colon: 3.5 km SE Puerto Pilon, 230 m, KU 115657-58. Darien: 

Tacarcuna, ± 3 km E Tacarcuna, 475 m, KU 76624; Tacarcuna, 550 m, 

KU 76616-23; Laguna, 820.m, KU 76606-15, 77679 (C & S); 77605-07 

(tadpoles); N base Serrania de Pirre, 100 m, 115639, 500 m, KU 115640; 

NE slope Cerro Sapo, headwaters of Rio San Antonio, above Quebrada 

de Dos Bocas, 90-190 m, KU 115643; Rio Jaque, 1.5 km above R{o Imamado, 

50 m, KU 115641-42; upper R{o San Antonio at Chuculero-La Jarcia 

Quebrada, 190 m, KU 115644-51. Los Santos: E slopes Cerro Hoya, 940 

m, KU115745-70, 116759-61 (adults with tadpoles); N slope Cerro 

Cambutal, 480 m, KU 115729-44, 116758 (adult with tadpoles). Panama: 

S slope Cerro La Campana, 740-800 m, KU 76625-53, 77608-10 (tadpoles), 

77680-81 (C & S), 104228 (skeleton), 115724-27; 860 m, KU 115723; 

Finca La Sumbadora, 570 m, KU 80393-412, 80614-16 (tadpoles), 80640-

41 (C & S); NW slope Cerro Prominente, 550 m, KU 80413. San Blas: 

ca 3 km NE Camp Sunn.nit, 100 m, KU 115655-56; Camp Sasardi, 12 m, 

115652-54; ca 4 km WSW Camp Sasardi, 100 m, KU 116754 (adult with 

tadpoles). 

Colostethus kingsburyi 

ECUADOR: Napo: S slope Cordillera de Due, above the Rf.o Coca, 1150 

359



m, KU 122292-93. Pastaza: R{o Pastaza, NHRM 1903. 

Colost~thus latinasus 

~ 

PANAM.~: Darien: S ridge Cerro Cituro, Serrania de Pirre, 1100 m, 

KU 115909;·cerro Mali, 1410 m, KU 76827-30, 77602 (dorsal tadpoles); 

N ridge Cerro Pirre, Serrania de Pirre, 1230 m, KU 115910; SE slope 

Cerro Pirre, 1440 m, KU 94810-12. 

Colostethus · lehmanni 

COLOMBIA: Antioquia: Sant Rita, LACM 44154-61. 

Colostethus mandelorum 

VENEZUELA: Sucre-Monagas border: Cerro Turumiquire, + 2630 m, ANSP 

25757, FMNH 17788. 

Colostethus marchesianus 

360 

COLOMBIA: Amazonas: Leticia, 1 mi W airport, LACM 55802; 7 km from 

Leticia, McCoy Finca, LACM 55803; near Leticia, LACM 55804-07. Putumayo: 

swamp W Texas Instrument Co. camp, 260 m, LACM 55808-13. 

ECUADOR: Napo: Bermejo No. 4, 15 km ENE Umbaqui, 720 m (77° 22' W, 

00° 11' N), KU 122211; Santa Cecilia, 340 m, KU 106956-57, 109299-

313, 109314 (tadpoles), 111562-70, 122204-10, 124165-66 (tadpoles), 



139133, 139438 (tadpoles), 146203-13; Puerto Libre, R{o Aguarico, 

570 m, KU 122212-13. Pastaza: Sarayacu, 400 ,m, KU 120544. 

,, 
·PERU: Loreto: Pevas, at junction of Rio Ampiyacu and Rio Amazonas, 

± 200 m, CAS-SU 6334-35. 

Colostethus meridensis 

VENEZUELA: Merida: 10 km NW Merida, on road to Azulita, +1600 m, 

KU 133214; 15-20 km NW Merida, 1700 m, KU 133213. 

Colostethus mertensi 

COLOMBIA: Cauca: road to Pacific coast from El Tambe, 2170 m, KU 

139595-610; road to Munchique, 2350 m, KU 139611-27, 139629-40, 

139638 (young); road to Quintana, Quebrada Santa Teresa, 2200 m, 

KU 139641-42. 

Colostethus modestus 

COLOMBIA: Caldas: 2 km ESE Villa Maria, 2000 m, KU 133256:70; 6 km 

ESE Villa Maria, 2130 m, 133271-82, 139511-12 (tadpoles); 10-12 km 

ESE Villa Maria, 2100 m, KU 133283-84. Cauca: road to Munchique from 

El Tambo, 2350 m, KU 139535-60. Quindio: Salento, 1900 m, KU 133100-

06, 139510 (tadpoles). 
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Colostethus nubicola 

COLOMBIA: Antioquia: Rio Arquia, Finca Chibiqui, LACH 43997-4003, 

44007-22, 45566-67; 5 km W Finca Chibiqui, near R{o Arquia, LACM 

44004, 44006; R{o Arquia, Finca Los Llanos, 43992-96, 44023-29. Checo: 

b ( ~ twn Rio Merenda and Cerro Los Hermanos, LACM 44030-31; upper Rio 

Napipi, LACM 44032-36, 44039-47; Serrania de Baudo, Camino de Yupe, 

LACM 44048-54; Serrania de Baudo, trail paralleling R{o Yupe, LACM 

44079-81; upper R{o Napipi, below mouth of R{o Merenda, LACM 44055-

74; upper R{o Opogado, above Rio Merenda, LACM 44075-76; trail between 

upper R{o Opogado and Upper R{o Napipi, LACM 44077-78. Valle: Cisneros, 

350 m, KU 139583; Quebrada La Guinea, 2 km E Cisneros, 400 m, KU 

139563-82. 

COSTA RICA: L{mon: Suretka, KU 3670L-0.2, 36704-23, 36725. _Puntarenas: 

4.5 km W Rincon de Osa, 45 m, KU 102164-65, 102167-69; 8 km ENE Palmar 

Norte, 90 m, KU 116980. San Jose: 15 km SE San Isidro el General, 

865 m, KU 65317-18, 68260 (C & S), 68342 (tadpoles and young), 86299, 

87663 (tadpoles), 104119 (tadpoles}; 20 km SW San Isidro el General, 

525 m, KU 3 70 2:J., 68341 (metamorphosing young), 86299, 103567-70. 

/ 
PANAMA: Bocas del Toro: ca 4 km W Almirante, 40-100 m, KU 94686-88, 

94702; :Rio Changena, 830 m, KU 104227 (tadpoles), 115659-66; S end 

Isla Popa, 10 m, KU 94663; hill above Miramar, 90 m, KU 94664-67; 

Peninsula Valiente, Bluefields, 70 m, KU 94661-62. Canal Zone: ca 
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5 km NW Gamboa, KU 116852-57; Barro Colorado Island, KU 76804-07, 

77678 (C & S), 80432-34, 80638 (C & S), 94655-60; 4.4 mi N Paraiso, 

KU 68010-16. Cocle: El Valle, 560 m, KU 76810, 76812-14; El Valle 

de Anton, KU 116851. Colon: ca 4 km _SE Puerto Pilon, 190-240 m, 115670; 

3.5 km SE Puerto Pilon, 230-260 m, KU 115671-87, 116755 (young), 

116756 (tadpoles). Darien: Cana, 620 m, KU 94668-69; N slope Cerro 

Quia, 200 m, KU 94671-72; Tacarcuna, 550 m, KU 76825-26; Laguna, 

820 m, 76815, 76818-22, 76831-34, 77603~04 (tadpoles); N ridge Cerro 

Cituro, Serrania de Pirre, 900-1000 m, KU 115694-96; N end Serrania 

de Pirre, 500 m, KU 115688-93; NE slope Cerro Sapo, La Jarcia Ridge, 

560-600 m, KU 115721-22, 116757 (tadpoles); ridge between R{o Jaque 

and R{o Imamado, 800 m, ·KU 115708-20; Rio Jaque, 1.5 km above R[o 

Imamado, 50 m, KU -115698-707; S ridge Cerro Cituro, Serrania de Pirre, 

1100 m, KU 115697; Cerro Mali, 1410 m, KU 76823-24; Rfo Tuira at . 
. ,, 

R{o Mono, 175 rn, KU 94670. Panama: near community of Altos.de Pacora 

(E of Cerro Jefe), 750-800 m, KU 94649; S slope Cerro La Camapana, 

800 rn, KU 76808-09, 77601 (tadpoles), 115667-68; SE slope Cerro Jefe, 

650 m, KU 80450; 660-700 m, KU 94651-54; 840 m KU 94650 ;NW slope 

Cerro Prominente, 550 m, KU 80447-48; Finca La Sumbadora, 570 m, 

KU 80435-46, 80449. Veraguas: mouth of Rio Concepcion, 10 m, KU 115669. 

Colostethus olfersioides 

BRASIL: Guanabara: Rio de Janeiro, KU 74245-47; Rio de Janeiro, Tijuca, 

KU 93156-60, 93161 (C & S). 
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Colostethus olmoni 

TOBAGO: Bloody Bay, KU 154404-27. 

Colostethus orthius 

ECUADOR: Cotopaxi: Pilalo, 2460-2700 m, ICTJ 120660-61, 132232-71, 

132528-30 (tadpoles and young); 3 km E Pilalo, 2900 m, KU 132299-

306; W slope Apagua, 5 km E Pilalo, 3200 m, KU 132279-98; Guilo, 

Paramo de Apagua, 8 km E Pi lalo, 3500 m, KU 13227 2-28; 14. 5 km E 

Pilalo, 3160 m, KU 142465-78; 17 .6 km E Pila lo, 3440 m, KU 142479. 

Pichincha: 5 km W Aloag, N slope Cerro Corazon, 2945 m, KU 109324-

25; 7 km W Aloag, N slope Cerro Corazon, 2810 m, KU 10326-27; \6 

km E Aloag, 2810 m, KU 11572-73; Salta dos Novias, N slope Cerro 

Corazon, 2635 m, KU 109328-32; Los Alpes, 20 km W Aloag, 2600 m, 

KU 117933-52. 

Colostethus palmatus 
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COLOMBIA: 11Atlantico: Barranquilla", UMMZ 57493 (5 specimens). Antioquia: 
/ 

Caldas, USNM 150693. Cundinarnarca: Aquadita, E of Bogota, ANSP 24314-

21; E base of "Cordillera of Bogota" att extreme limits of Llanos, 

east of Bogot~, ANSP 24322-23; ·ca 85 km SE Bogot~, LACM 44170-71; 

above Sasaima, + 1890 m, LACM 44172-76; 44 km SE Bogota', on road 

to Villavicencio, 1580 m, 133219-26, 139508 (tadpoles); 64-65 km 

SE Bogota, on road to Villavicencio, KU 133216-18; 85 km SE Bogota 



on road to Villavicencio, 900 m, KU 139507 (juveniles); 92 km SE 

"' Bogota on road to ·Villavicencio, 900 m, KU 133215, 139504-05 (young); 

139506 (tadpoles); Saban de Bogota, road between Sibate and Aquadita, 

2200-2500 m, USNM 150195-98, 2 km S Chipaque, 2180 m, KU 133227-50, 

139509 (juveniles); Monte Redondo, USNM 145055-57, below Tequandama,US 

USNM 145048-52. Meta: Buenavista, 1300 m, MVZ 63212-14; near Cano 

Joel, ca 5J<m SW Los Micos, UTA 203-69; Cano Cristalina, ca 10-12 

km S Los Micos, UTA 213-69; Camp Las Revas, La Macarena, USNM 145005-

15. Santander: Quebrada La Lechera, Valez, USNM 145058-61. 

Colostethus percnopalmus 

I •. 
ECUADOR: Tungurahua: 1.3 km W Rio Verde, 1570 m, KU 142558-72, 142837-
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38 (tadpoles and young); 18.5 km E Ba~os, 1600 m, KU 141562. Zamora-Chin-

. chipe~ -19 km w. Zamora, 163q m, _ 142548-~9, 142829 (tadpoles); . 21. 5 

km W Zamora, 1620 m,. KU 142550-55, 142830-31 (eggs and tadpoles); 

22.6 km W Zamora, 1700 m, KU 142556-57, 142832 (young). 

Colostethus peruvianus 

., 
PERU: Cuzco: 2 km WSW Santa Isabel, 1580 m, KU 139134. 

Colostethus phaeoceneon 

BOLIVIA: Cochabamba: 6.5 km N Chipiriri, 260 m, KU 137865. 

ECUADOR: Morona-Santiago:··Mision Bomboiza, 840 m, KU 147112. 



Colostethus phaleromystax 

ECUADOR: Irnbabura: Lita, 520 rn, KU 133285-305, 139514 (juveniles), 

139515 ( tadpoles). Pichincha: Naranj apata, CAS-SU 119025; -Rancho 

Brahman, 10 km NW Santo Domingo de los Colorados, 400 m, KU 109333. 

Colostethus piuntza 

ECUADOR: Morena-Santiago: Rio Piuntza, 1830, KU 147091-92. 

Colostethus praecia 

.: 
VENEZUELA: Sucre:. Peninsula de Paria, Cerro Azul, 10 km N Macuro, 

600 m, KU 133164-70, 133172-73, 139499 (tadpoles); Peninsula de Paria, 

Rio Nuevo, UPR 3181-86. 

Colostethus pratti 

COLOMBIA: Antioquia: Alto de Churrimo, near San Rafael, LACM 44082 

(tadpoles), 44083-110, 44112-145; Alto de la Honda, LACM 44146; W 
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of Finca Chibiqui, Rio Arquia, LACM 43958-59; Rfo Arquia, Finca Chibiqui, 

LACM 43960-70; 45565; R{o Arquia, Finca Los Llanos, LACM 43971-82; 

R{o Arquia, Belen, LACM 43984, 43987-91;. Choc6: between R{o Merendo 

and Cerro Los Hermanos, LACM 43984; Serrania de Baudo, Camino de 

Yupe, LACM 43985-86; upper R{o Buey, 110-160 m, LACM 55168. 
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/ 
PANAMA: Bocas del Toro: ca 4.8 km W Alrnirante, 40 rn, KU 94685, 94700-

01, 116762 (young); 5 km W Alrnirante, 80 m, KU 115830; ca 12.8 km 

W Almirante, 270 rn, KU 94689; hill above Miramar, 90 m, KU 94703-

20; Isla de Colon, La Gruta, 30 m, KU 94690; R{o Changena, 830 rn, 

KU 104229-30 (tadpoles), 115831-49; R{o Claro near junction with 

Rio Changena, 910 rn, KU 104231-32 (tadpoles), 104233-34 (metamorphosing 

young). Cocle: El Valle, 560 rn, KU 77600 (tadpoles). Colon: ridge-

top trail SW Cerro Bruja, 240-370 m, KU 94691-92, 94695-98, 95415; 

3.5 km SE Puerto Pilon, 230-260 m, KU 115869-71; ca 4 km SE Puerto 

Pilon, 190-240 m, KU 115867-68. Darien: Cana, 500 rn, KU 94721; Laguna, 

820 m, KU ?67 51-94, 77677 (C & S), 77597-99 (tadpoles); Tacarcuna, 

550 m, KU 76795-803; ridge between R{o Jaque and R{o Imamado, 800 

m, 115887-94, 116763 (tadpoles); R{o Jaque, 1.5 km above R{o Iinamado, 

50 m, KU 115771~827; R{o Tuira at Rio Mono, 130-150 m, KU 94673-75, 

94684, 116764-65 (tadpoles); Rio San Antonio near base of La Jarcia 

(ridge), 190 m, KU 115895; upper R{o San Antonio at Chuculero-La 

Jarcia Quebrada, 190 m, KU 115829; S ridge Cerro Cituro, Serrania 

de Pirre, 1100 m, KU 115873-74; N ridge Cerro Cituro, Serrania de 

Pirre, 900-1000 m, KU 115879-86; NE slope Cerro Sapo, La Jarcia, 

520 rn, KU 115828; N end Serrania de Pirre, 320 KU 115875; 500 m, 

KU 115876-88. Panarn~: below connnunity of Altos de Pacora, 740 m, 

KU 94693-94, 94699; S slope Cerro La Campana, 800-860 m, KU 7674-0-

50, 115850-52, 115896-99; E slope Cerro Jefe, 650 m, KU 80429-30; 

Cerro Quia, 740-800 m, KU 94676-77, 94681-83; N slope Cerro Quia, 

. 600 m, KU 94678-80; Finca La Sumbadora, 570 rn, KU 80414-28, 80639 

(C & S). San Blas: Camp Sasardi, 12 rn, KU 115862-66; Camp Summit, 

300-400 rn, KU 115853-61, 116766 (adult and tadpoles). 



Colostethus ramosi 

COLOt-IBIA: Antioquia: Alto de la Honda, 1240 m, LACM 4414-7-48. 

Colostethus ranoides 

COLOMBIA: Cundinamarca: E of Bogota, ANSP 24396-97. 

Colostethus riveroi 

VENEZUELA: Sucre: Peninsula de Paria, Cerro Azul, 10 km N Macuro, 

600 m, KU 133049-70, 133071-78 (C & S), 139471-72 (tadpoles), UO •.

001-005. 

Colostethus sauli 

ECUADOR: Napa: Lago Agrio, 330 m, KU 126289-91; Santa Cecilia, 340 

m, KU 109315-21, 109322-23 (tadpoles), 111571, 122217-20, 125892 

(tadpoles); Limon Gocha, 00° 24' s, 76° 37' W, KU 99121. 

Colostethus simulacrus 

COLOMBIA: Narino: ~unin, 1075-1145 m, LACM 55844-52; Pasto, Barrio 

San Fernando, 2650 m, LACM 55853-59. 
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Colostethus speccacoeliacus 

CO~OMBIA: Cauca: road to Pacific coast from El Tambo, 2170 m, KU

139584-87; road to Quintana, Quebrada Santa Teresa, 2200 m, KU 139561-

62, 1396430 Huila: 15 km E "Las Brisas," E Paramo Purace, 2500 m, 

LACM 55860-61. 

ECUADOR: Carchi: Tulcan, 3000 m, KU 117881-932, 118109-14 (young 

and tadpoles). 

Colostethus subpunctatus 

. ., 
COLOMBIA: Cundinarnarca: 35-38 km from Bogota on road to Fusagasuga,· 

2460-2590 m, KU 133084-99, 139474 (tadpoles); Cerro Monserrate, 

3250 m, KU 110466-94, 110596-99 (tadpoles), 112368-69 (tadpoles), 

124765; 2 km S Chipaque, 2180 m, KU 133162; 20 km SW Facatativa on 

369 

road between Anglaima ~nd La Mesa, 2530 m, KU 133107-59, 139475 (tadpoles); 

Jardin del Recuerdo, 13 km N Bogota, 2580 m, KU 124771; 15 km E Bogota, 

road to Coachi, 2980-3140 m, KU 133079-83, 139473 (tadpoles); 11 

km E Bogot; on road to Coachi, 3320 m, KU 124766-70; Bogota, behind 

Univ. de Los Andes, 2850 m, LACH 55817-40; El Rosal, 9 km S Chusaca, 

2240 m, KU 124772; Guacamaya, 12 km S Chusaca, 2080 m, KU 124773. 



Colostethus sylvatica 

, 
PERU: Ancash: Caraz, 2265 m, KU 137866-88, 138761 (eggs); Huarez, 

3250 m, KU 137889-94. Cajamarca: Bellavista, MCZ 5501, 5514-15, 5517-

18, 5521; Huancabamba, 1900 m, MCZ 3214, 5531, 5539-41, 5544, 5546, 

5550, 5576, 5582, 5584, 5594, 5597, 5627; Perica, MCZ 5476, 5482-

84, 5494, 5497. La Libertad: Otuzco, 2730 m, KU 137897-922, 138759-

60 (tadpoles). Piura: sunrrnit of Cordillera between Chanchaque and 

Huancabamba, 3100 rn, KU 138071-79. 

Colostethus taeniatus 

.;

COLOMBIA: Narin'o; La Victoria, 2000 m, KU 140350-81. · 

ECUADOR: Napo: R{o Azuela, 1740 m, KU 143057-85, 143529-32 (tadpoles 

and young); 2.5 km WNW Cuyujua, 2550 m, KU 142974-3019, 143521-22 

(tadpoles and young); 5 km WNW Cuyujua, 2610 m, KU 143020-22; 7.8 

km WNW Cuyujua, 2750 m, KU 143023-34, 143523 (tadpoles); Papallacta, 

3130 m, KU 143054--56; 3 km E Papallacta, 2900 m, KU 117953-63, 117967-

77, 118117-18 (tadpoles and young); 3.2 km E Papallacta, 2970 m, 

KU 143047-53; R{o Papallacta, 4.6 km E Papallacta, 2890 m, KU 143046, 

143524 (tadpoles); 5.7 km E Papallacta,2910 m, KU 143035-45, 143525-

28 (tadpoles and young); 15 km E Papallacta, 2600 m, KU 127058-79, 

127080 (tadpoles). 
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Colostethus talamancae 

COLOMBIA: Antioquia: R{o Atrato, town of Arquia, LACM 43932-33; R{o 

Arquia, Fin~a Chibiqui, LACM 43936-43; R{o Arquia, Finca Los Llanos, 

· LACM 43935, 43944; R{o Arquia, Puerto Palacios, LACM 43934. Choc6: 
/ Upper Rio Buey, below town of San Jose de Buey, LACM 55792; upper 

I R:t.o Buey, above Tambos, LACM 55793-98; just below Bella Vista, W 

bank R{o Atrato, LACM 55799-801; upper R{o Napipi, LACM 43945-49; 

Serrania d~ Baudo, Camino Yupe, LACM 43950; Rio San Juan, Playa de 

Oro, LACM 43951; between Tade and Quebrada Ibordo, LACM 43952-54. 

, : 
COSTA RICA: Cartago: Chitaria, 730 m, KU 103571; Morehous~ Finca, 
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4 mi S Turrial_ba, KU 24902-06; Turrialba, KU 30415-li-6, 34671-76, 

36739-41, 41024-25 (skeletons); junction of Rio Tuis and Rio Reventazon, 

550 m, KU 65309-14. Limon: Estrella, KU 34678; Mountain Cow Creek 

near Banana, KU 34677; Suretka, KU 36703, 36742-56 •. Puntarenas: Golfito, 

KU 37022; 1 km SE Piedras Blancas, 30 m, KU 65315-16; 2.5 km ESE 

Piedras Blancas, 15 m, KU 93936-37; 4.5 km W Rincon de Osa, 45 m, 

KU 102166, 145533-38; 145541. San Jose: San Isidro el General, KU 

37020. 

PANAMA: Bocas del Toro: Almirante, KU 80071-78, 80643 (C & S); ca 

12,8 km W Almirante·, 270-360 m, KU 94727-52, 117396-97; S end Cayao 

de Agua, 0-5 m, KU 94770-71; Cayo Nancy (off Isla Bastimentos), 2-

40 m, KU 94768-69, 94792-94, 116769 .<tadpoles); Isla Bastirnentos, 
'near Bastimentos, 1-40 m, KU 94757-67, 94773-91, 117398-400 (skeletons); 
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Isla de Colon, La Gruta, 30 m, KU 94725-26, 94753-56, 116768 (tadpoles); 

S end Isla Popa, 10· m, KU 94796-99; adjacent mainland NW Isla Split 

Hill, 10 m, KU 94800-05; NW corner Isla Split Hill, 10 m, KU 94806-

·01; hill above Miramar, 90 m, KU 94808-09; Peninsula Valiente, Bluefields, 

10 m, KU 94795; R{o Claro. near Junction with R[o Changena, 910 m, 

KU 104235 (tadpoles), 115907-08. Cocle: El Valle, 560 m, KU 76811. 

Colon: 3.5 km SE Purto Pilon, 260 m, KU 115905-06. Canal Zone: ca 

5 km NW Gamboa, KU 116859-60. Darien: R{o Chucunaque, ca 7 km above 

R{o Morti, 150-190 m, KU 115900; R{o Ucurganti, ca 7 km above mouth, 
. , I 30 m, KU 115901-04; Laguna, 820 m, KU 76816; Rio Tuira at Rio Mono, 

130 m, KU 94723-24; 175 m, KU 94722. Panama: near community of Altos 

de Pacora (E of Cerro Jefe), 750-800 m, KU 94772, 116767 (young); 

NW slope Cerro Prominente, 550 m, KU 80431. 

Colostethus trinitatus 

TRINIDAD: St. George: Maracas Falls, KU 154442-57; vicinity of Maracas 

Falls, KU 154428-441. 

Colostethus trossulus 

ECUADOR: Marona-Santiago: Rfo Piuntza, 1830 m, KU 147093-111.. 

· Co lostethus vertebralis 

ECUADOR: Azuay: Cuenca, 2540 m, KU 120603-11, 120632-34 (C & S); 

4 km E Cuenca, 2540 m, KU 137925-90; Laguna de Zurucuchu, 3200 m, 



KU 120612-31; 10 km SW Victoria de Portete, 2700 m, KU 132142-210. 

Ca;ar: 3 km S Azoques, 2500 m, KU 137991~8005; 4.5 km NW Biblian, 

2085; ca 8 km NW Biblian, 3420 m, KU 132211-31. Loja: 8-9 km N San 

Lucas, 3000-3100 m, KU 120545-69; Saraguro,2500 m, KU 138006-16, 
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138762 (young), 141547-61, 142412-24, 142828 (tadpoles); 2 km S Saraguro, 

2680 m, KU 142425-27, 142827 (tadpoles). Morena-Santiago: 0.8 km 

S Cutchil, 2535 m, KU 141545-46; 3.5 km S Cutchil, 2785 m, KU 141533-

35; 8 km S Cutchil, 3040 m, KU 120570-602, 121382; 11.5 km S Cutchil, 

2820 m, KU 141536-44, 141592-93 (tadpoles). 

Colostethus .whymperi 

ECUADOR: Pichincha: 4 km W Chiriboga, 2120 m, KU 142428-58, t;42839 

(young); Tandapi, 1460 m, KU 111574-612; 112312 (tadpoles), 118115-

16 (tadpoles), 120662-63, 121384 (tadpoles), 138017-42. 

Colostethus zelus 

/ PERU: Anchash: 78 km E Casma, on Casma-Huaraz road, 6000 ft, MVZ 

86090, 82531-65. 



APPENDIX B 

Basic statistics (N = number of specimens; _x = mean; S == standard 

deviation; 2 X S.E. = two times the standard error; and the range) 

are provided for each character cited in Table 1 (pp. 7-9). The basic 

statistics are presented for each character for all species for which 

data are available in Tables 1-15 in the Appendix. Missing data•: in 

Tables 2-15 reflect recently examined specimens. 
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Table 1. Basic statistics for Snout-Vent Length (S-VL). · 

Male Female 

Species N - s 2X .. 2X:>: Range N s Range S.E. X S.E. 

alagoanus 2 15.50 15.0-16.0 
nl'bogutt2.tus 9 23.00 1.11 0.74 21.2-24.3 9 25e44 1.95 1.30 21.7-27.8 

2mpli s-simus 2 38.70 0.28 0.40 38.5-38.9 

c:.nthracinus 19 16. 21 · 1.42 0.65 14.2-18.5 22 17.59 0.18 0.78 15. 4-21. 1 

arg~~ts 4 30.30 1.68 1.68 28.8-31.8 

a·stralos 3 21.07 0. 21 0.24 20.9-21.3 6 25.27 1.22 0.10 24.3-27.3 

bncobatrachus 10 f5.87 0.88 0.56 14. 5.:.17 .3 

bcebci 2 . 17.35 0.21 0.30 17 •. 2-17. 5 

bromelicola 1 14.70 3 17.35 15.9-20.1 

brunncus 2 16.25 0.49 0.70 15.9-16.6 

c.:?pixaba 1 13.60 
c~rioca 1 17 .10· 

chocoensis 1 15.80 
cistcrnoculus 2 21.85 0.07 0.10 21.8-21.9 

collc:2ris 8 22.21 1.04 0.74 20.1-23.3 .15 25.43 2.09 1.08 22.2-28.1 

crucic:2rius 1.99 
i'j

2 18.15 1.34 17.2-19.1 

decussatus 13 14.96 0. 71 · 0.39 13.7-16.4 "17 15.59 0.73 .0.35 14.1-16.7 

dcgranvillci 2 16.85 o.49 0.70 16.5-17.2 3 19.67 . · 0.95 1.10 · 18.7-20,6 

dunni 11 21.73 0.51 . 0.51 20.1-23.0 7 27.03 1.46 1.10. 25.1-29.0 

clachyhistus 18 19.85 1.80 0.85 16.3-22.9 49 22.36 3.54 0.51 17.6-25.8 

fcrru13incus 7 22.26 1.03 0.78 20. 5-23. 6 w
-..J
L,1

frnterdanieli ? 22.30 20.1-24.0 ? 25e80 24.0-27.0 



Table 1. Continued. 

Male Female 

Species N - s 2X Range N - s 2X
X S,E, X S.E, Range 

fuliginosus 36 22.19 1.29 0.43 19.2-24.2 43 24.78 1.65 0.50 22.1-28.2 
galerus 4 21.38 1,19 1.17 20. 2-22. 9 4 ·25.68 r.36 1.36 24.4-27.6 
herminae 30 20.07 1.39 0.51 18.0-23. 7 41 22.99 2.26 0.70 19.0-29.2 
infraguttatus 13 18,78 1,87 1.04 14.4-21.4 7 19.49 2,35· 1,78 16.4-22.2 
~nguinalis 84 24.54 1,38 0.30 20.9-28.4 96 26.12 2,05 0,42 21.7-32.7 
kingsburyi 1 25~80 
latinasus 1 29.80 .3 28.10 2, 62 3,03 25.9-31.0 
lehmanni ~·:2 15,85 0.49 . 0.10 15.5-16.2 
mandelorum 2 25,60 25.5-25.7 
marchesianus 13 -16~81 0,76 0~42-- 15.2-18.1 23 11.10 o. 77 0.32 15,2-18.4 
meridensis 2 31,40 2.26 3.20 29.8-33.0 
mertensi 5 25.46 0.41 0.37 24.9-26.0 H 28~84 1,56 o.·94 27~0-30.9 
modestus 14 21.69 1,27 0,68 19 ,.4-23 .4 12 23.18 2.06 1,19 19.4-25.3 
nubico.la 73 16.14 1,17 ·0.27 14.0-18.9 121 16,81 1.52 0.28 14. 2-21,0 
o lf crsioides 2 15.40 0.42 0.60 15.1-15,7 5 15.18 0.74 0.66. 14.2-15.9 
olmoni 28 22.98 20.4-24.5 37 21.70 18.6-24.9 
orthius 19 21.31 1.33 . 0.61 18. 3.':"23, 6 33 24. 77 1. 9l~ 0.68 20.4-28.0 
palmatus 25 30.72 2.52 1.00 27,8-36.2 27 33.57 3,71 1,43 26.7-40.5 

-percnopalmus 5 25.36 1,05 0.94 24.3-26.8 ·7 25.71 0.73 0.55 24.8-26.8 
pcruvianus 1 21.00 1? 20.10 

phacoccneon 1 17.00 1 17 .. 30 w 
,1
~ 



Table 1. Continued. 

Male Female 

Species N - s 2X .. 2X
X S.E. Range N X s Range S.E. 

phaleromystax 5 19.76 2.03 1.81 16.4-21.4 1 22.80 
piuntza 1 31.90 
praecia 6 21.70 o.9o 0.74 20.8-23.2 6 23.48 1.31 1.01 21.6-25.1 
pratti 97 18.66 1.79 0.36 15.7-23.7 127 20.03 1.56 0.28 16.7-25.5 

r.~mosi 1 18.50 1 20.00 

ranoides 1 22.90 

riveroi 5 36. 72 1.54 1.38 34.9-38.4 13 41.65 2. 20 . 1. 22 35.8-43.9 

sauli 4 21.00 1.09 1.09 19.7-22.0 7 24.01 1. 20 0.91 22.0-25.5 

simulacrus 3 19.37 1.ao. . 2.08 17.3-20.6 5 21.32 0.97 0.87 19.7-22.3 

speccacoeliacus A2 18. ,~5 0.98 0.30 15.3-21.2 4 20.78 0.83 0.83 19.6-21.5 

subpunctatus 34 · 18. 65 1.36 0.47 16.7-21.7 64 22.44 . 1. 87 0.48 18.7-26.5 

sylvatica 20 21.41 1.54 0.69 19.1-24.9 34 25.86 2.29 0.78 2b. 7-31.2 

taeniatus 51 18.76 0.92 0.2s 16.2-20.0 66 20.97 1.47 0.36 17 .0-23 .4 

. ta lamancae · 71 20.23 1.35 0.32 17.4-23.4 75 21.61 1.48 0.34 16.3-25.4 

trinitatus 3 21. l~O 19.8-24.0 15 22.49 19.1-24.0 

trossulus 4 20.82 0·.97 0.97 19.4-21.5 4 21.00 1.31 1.31 · 19.1-22.0 

vertebral is 79 16.44 . 1.11 0.25 14.4~21.7 84 18.42 1.35 0.30 15.3-21.8 

whymperi ·16 18-16 0.79 0.39 17.2-20.0 30 20.31 1.02 0.37 18.7-22.7 

zeltts 6 21.00 1.44 1.18 20.0-23.9 13 ·22.54 1.58 0.88 · 19. 7-24. 7 

Lr.) 
-..J 
-..J 



Table 2. Basic statistics for Head Width (ml) ~,

Male Female 

Species N - s 2X .. 2X X S,E, Range N X s Range S.E. 

alagoanus 
nlboguttatus 9 8.21 0~30 0.20 7.6-$.5 9 9.16 0.55 0.37 8.2-9.8 
cmpli s-simus 2 14.85 0.01 0.10 14.8-14.9 
~nthracinus 19 5.74 a.so 0.37 · 4.6-6.8 22 6.31 0.87 Q,37 4,8-7,4 
argus 4 11.12 0,48 0,48 10.5-11.5 
a'stralos 3 7.43 0.06 0.67 · 7 .4-7 .s 6 8.65 0.60 o.49 8.0-9,4 
baeobatrachus 10 . 6.06 0.35 0.22 .5.7-6.8 
bec.bci 2 5,50 o.o o.o 5.5-5.5 
brcmelicola 
brunneus 2 5,75 0.21 0.30 5.6-5.9 
capixaba 
carioca ~. . •. 

chocoensis 1 6.10 
cistcmaculus 2 8.40 0.14 o. 20 8.3-8.5 
colluris 8 8.06 0.35 0.12 7.7-8.5 15 9.• 25 o .• 67 0.35 8.4-10 .4 
cruciarius 2 6.55 O.JS a.so 6.3-6.8 
<lecussatus 13 ,~. 98 0.24 0,13 4.5-5.4 17 5•.11 0.14 0.01 q... 7-5.3 
dcgranvillci 2 5.60 0.14 0. 2.0 s.s-s·. 1 3 7 .87 ·.o.4o 0,47 7.5-8.3 
c!ur.ni 11 7.86 0.26 0.16 7.4-8.2 7 10.06 · 0.73 0,55 ·, 9 .4-11 .o 
elachyhistcs 18 7.37 0.60 0.28 6.1-e·.s 49 8.00 0.57 1.14 · 6.8-9.4 
forrucincus 7 7.73 0.33 0.25 7.4-8.4 .. w
f rn tcrdanic li 1 7 .50 3 7 ~47 o. 71 0.82 6.7-8.1 .... l 

co



Table 2. Continued. 

Ma.le Female 

Species N - s 2X .. 2X 
X S.E. Range N X s Range S.E. 

fuliginosus 36 7.96 0.53 0.18 7.1-9.4 43 8.62 0.54 0.17 7.6-9.6 
galerus 4 7.90 0.36 0.36 7.4-8.2 4 8.85 0.38 0.38 8.3-9.1 
herminae 30 7.42 0.43 0.16 . 6. 6-8 •. 2 41 8.38 0.79 0.25 7 .0-10~ 1 

infraguttatus 13 6.85 o.68 0.38 5.1-7.6 7 6.94 0.93 0.70 5.4-7.9 

~nguinalis 84 8.62 0.53 0.11 7.2-9.7 96 9.25 0.70 0.14 7 .6-11~2 

kingsburyi 1 8 • .60 

latinasus 1 11.60 3 10.03 1.02 1.18 9.3-ll. 2 

lehmnnni 2 5.65 · 0.07 0.10 5.6-10.0 

mandelorum 1 8.0 

marchesianus 13 5.55 0.39 p.22 4.9-6.5 23 ·5.62 0.32 0.13 4.8-6.0 

meridensis 2 11.45 0.07 0.10 11.4-11.5 

mertensi 5 9.58 0.40 o.-~6 . 9. 2:.10 .oo .11 10.70 0.53 0'.32 9.··s-11.s 
modestus 14 7.76 0.28 0.14 7.3-8.3 12 7.99 0.65 0.37 6.5-8.7 

nubico.la 73 5.44 1.02 . 0 .12 4.0-7.0 121 5.60 o.ss 0.10 4. 7-7 .2 

o lf' ersioides 2 5.30 5 5.24 0.18 0.16 5.0-5.4 

olmoni 
orthius 19 7.64 0.41 0.19 7.1-~.5 33 8.55 a.so 0 .17 · 7.4-9.5 

palrri3tUZ 25 11. 6l~ 0.97 0.39 10.3-14.6 27 12.56 1.30. a.so 10.1-15.0 

pcrcnopalmus 5. 9.04 0.29 0.26 8.6-9.4 7 8.71 0.31 0.24: 8.3-9.2 

pcruvinnus 1 7 .40 
w 

phacoct?nccn 1 6.20· 1 5.90 "1 

'°



Table 2.· Continued. 

~..ale Female 

Species N - 2."{ 2X 
X s Range N

.. s 
S.E. X S,E. Range · 

phaleromystax 5 7.02 0.92 0.82 5.4-7.6 1 8.30 

piuntza 1- 11. 70 

praecia 6 8.38 0~48 - 0.39 8.0-9.2 6 8.47 0.61 0.49 7.8-9.2 

pratti 97 6.55 0.65 . 0.13 5.5-8.4 127 6.89 0.54 0.10 5.6-8.4 

r.n;mosi 1 6.70 

ranoides 1 7 .40 

riveroi 5 · 14.56 1.18 1.05 12.9-15.7 13 17. 25 1.09 0.60 14.4-18.8 

sauli 4 8.08 0.22 0.22 7.9-8.4 7 8.87 0.66 0.50 7.8-10 .. 0 

simulacrus 3 6.77 o·.a5 0.98 5.8-7.4 5 7.32 o. 29 0.26 6.8-7.5 

speccacoeliacus 43 6.65 0.24 0.07 6.0-7.2 4 7.10 0.37 0.37 6.6-7.5 

subpunctatus 34 6.55 0.51 0.18 5.7-7.7 62 . .7 .57 0.63 0.16 6.2-9.0 

sylvatica 20 7.97' 0.47 0.21 6.9-8.8 34 . 9.·23 0.66 0.23 7 .6-11.3 

5.9-7.6 66 
I 0.42 

taeniatus 51 6.50 .0.32 0.08 7.03 0.10 6.0-7.8 

talamnncae 71 7.39 0.54 0.13 6.2-8.7 75 7.81 o.59 0.14 5.3-8.8 

trinitatus 

trossulus 4 7,52 0..10 0.10 7 .·4-7. 6 4 7.30 0.54 · 0. 5l~ 6.7-8.0 

vertebralis 79 5,79 0.35 0.08 5.2~7.2 84 6.27 0.36 0.08 5.6-7.2 

wr..ymperi 16 6.40 0.24 0.20 6.0-6.9 30 7.00 0.38 0.14 6.2-7.5 

zelus 6 7.58 Oo23 0.19 7.4-8.0 13 ·1.89 o.45 ·0~25 7.4-8.8 

t..> .
00
0



Table 3. n • .DaSl.C statistics for Inter Orbital Distance (IOD). 

Male Fero.ale 

Species N - s 2X ... 2X 
X S,E. Range N X s S,E, Range 

alagoanus 
nl'0oguttatus 9 3.24 0.21 0.14 3.0-3.7 9 3.43 0.26 0.18 3.0-3.8 
amp li s-simus 2 .4.20 0.14 0 .• 20 4.1-4.3 
~n thracinus 19 2.14 0.25 0.12 1. 7-2. 7 22 2.16 0.35 0.15 1. 7-2. 9 
orgus 4 3.38 0.21 0.21 3.2-3.6 
a·stralos 3 2.60 0.17- 0.20 2.5-2.8 6 - 3.22 0.13 0.11 3.0-3.4 
bneobatrachus 10 1.88 0.13 0.08 L7-2.l 
bcebei 2 2.05 0.07 0.10 2.n-2.1 
b:!:'o~e lico ia 
brunncus 2 1.80 0.14 0.20 1. 7-1.9 
caph:ijba 
carioca ·._ .. ·.... 

chococnsis 1 2,20 
cist.crnaculus 2 2.65 0~07 0.10 2.6-2.7 
collaris 8 2.94 0.32 0.22 2.2-3.2 15 :3. 27 0.33 0.17 2.5-3.8 
cruciarius 2 · 2. t.o 0.14 0.20 2.3-2~5 . 

dccussatus 13 1.92 0.10 0.06 1. 7-2.1 17 1."94 0:11 . o. 05 1.7-2.1 

dcgranvillci 2 2.00 
..

3 2.57 0.15 0.18 . 2 .• 4-2. 7 
dunni 11 2.70 0.21 0.13 2.2-3.0 7 3.47 0.21 0~16 3.2-3.9 

elachyhistus 18 2.57 0.27 · 0.13 2.0-3'.1 49 2.73 0.29 0.08 2.3-3.5 

fcrrugineus 7 3.00 0.13 0.10 2.8-3.2 w 
0:,
~ 

fratcrdanicli 1 3.00 3 3.13 0.15 0.18 3.0-3.3 



Tbnlc 3. Continued. 

Male. Female 

Species N - 2X - 2X 
X s Range N X s Range S.E. S.E. 

fuliginosus 36 2.78 0.26 8.71 2.2-3.7 43 2.98 0.28 0.08 2.2-3.7 

galerus 4 2.58 0.13 0.13 2.4-2.7 4 2.95 0.17 0.17 2.7-3.1 

herminae 30 2.73 0.18 0.07 2.3-3.1 41 2.91 0.27 0.08 2.3-3.5 

infraguttatus 13 2.57 0.24 0.13 , 2.0-2.9 7 2. 4.9 · 0.35 . 0.27 2.0-2,9 

~nguinalis 84 2.83 0.22 0.05 2. 3-3 • '· 96 2.99 0.26 0.05 2.4-3.6 

kingsburyi 1 3.40 

latinasus 1 3.80 3 3.40 0.10 0.12 3.3-3.5 

leJ:,nanni 2 2.05 0.07 0.10 2.0-2.1 

mandelorum 1 3."10 

marchesianus 13 1. 99 0.14 0.07 1. 7-2.2 23 1.97 0.16 0.07 1. 7-2. 3 

meridensis 2 3.60 o.o o.o 3.6-3.6 

mertensi 5 3,30 0.18 0.16 3.i-3.6 11. 3.-56 0.20 · ·0.12 3-.3-3.9 

modcstus 14 2.67 0.14 0.08 2.4-2,9 12 2 .. 80 0.25 0.15 2.4-3.2 

nubicola 73 2tt08 0.20 · a.as 1. 7-2.8 · 121 2.11 . 2.10 0.04 1.7-2.7 

olfcrsioides 2 1.85 0,07 0.10 1.8-1.9 5 l.}4 0,13 0.12 1. 6-1. 9 

-olmoni !' 

orthius 19 2.98 0.24 0.11 2~5-3.4 33 · 3 ,i3Q' : 0.26 0.09 • '" 2.6-3.7 

palmntus 25 3.66 0.41 0.16 3.1-·4.4 . 27 3.87 · 0.54 0.21 . -3.1-4.9 

pcrcnopalmus 5 3.18 0.15 0.13 3.0-3.4 7 3.'10 0.14 0.11 · 2.9-3.3 

pcruvianus 
1 ·. 2.70 

w 
1 2.30 phncoccncon 

(X>

N 



Table 3. Continued. 

Male Female 

Species N - s 2X Range · 
... 2X 

X S.E. N ~ s S,E, Range 

phaleromystax 5 2.60 0.20 0.18 2.3-2.8 1 2.80 

piuntza 1 4.30 

praecia 6 2.81 0.32 0.26 2.5-3.4 6 2.92 0.17 0·.14 2.6-3.1 

pratti 97 2.43 0.24 0.05 1.9-3.2 127 2.51 · o. 24 0.04 l. 9-3. 2 

r.qmosi 1 2.50 

ranoides 1 2;70 

riveroi 5 4. li6 0.24 0.22 4.2-4.8 13 5.28 0.38 0.21 4.-5-6.0 

sauli · ' 4 2.58 0.17 0.17 2.4-2.8 7 3.04 . 0.35 0.26 2.5-3.5 

simulacrus 3 2.47 0.35 0.41 2.1-2.8 5 2.58 0.13 0.12 2.4-2.7 

spcccacoe~iacus 42 2.67 0.48 0.15 2.4-5.6 ·4 2.'75 0.06 0.06 2.7-2.8 

subpunctatus 34 2.51 0.19 0.06 2.0~2.a 62 . 2~80 · I 0.18 0.05 2.3-3.2 

sylvatica 20 2.64 0.32 0.14 1.9-3.3 34 2.98 0.32 0.11 2.:s·-3. 6 

taenia tus. 51 ·2.59 ·O. 22 0.06 2.2-3.2 66 2,,72 . 0.19 0.05 . 2.2-3.3 

talamancae 71 2.67 0.21 0.05 2~2-3.2 75 . 2.·s3 0.26 0.06 1.8-3.4 

trinitatus 

trossulus 4 2.72 . 0~13 . 0.13 2.6..'..2~9 4 2.-65 . 0.25 . 0.25 2. 4-3. 0 

vertebralis 79 2.14 0.15 0~03 · 1.8-2.5 84 2~19 · 0.17 0.04 1. 8-2. 6 

whympcri 16 2.38 · 0.12 0.06 2. 2-·2. 6 . 30 2.59 0.16 0.06 2.3-3.0 

zelus 6 2. ,.a 0.11 · 0.09 2.2-2.5 . 13 2.58 0.18 0.10 2. 3-2. 9 

I.>,) 
0:,w 



Table th Basic statistics for Inter Narial Distance (IND). 

Male Female 

Species N - 2X - 2X 
X s Range N s Range S,E, X S.E, 

alagoanus 
nlboguttatus 9 3.23 . ·0.27 0.11 2.9-3~4 . 9 3.46 0.34 0.23 2.9-3.8 ..
amplis-simus 2 5.25 0.07 0.10 5.2-5.3 

anthracinus 19 2.09 0.29 0.13 1.7-2~5 22 2.11 0.38 0.16 1.7-3.0 

argus 4 3.85 0.40 0.40 3.3-4.2 

a'S'tra los 3 2.60 0.10 0.16 2.5-2.7 6 2.95 0.24 0.20 2.7-3.3 

baeobatrachus 10 2.18 0.14 0.09 2.0-2.4 

beebei 2 2e20 0.14 0.20 2.-1-2.3 

bron'.e 1 i co 1 a 
brunneus 2 2.25 0.01 0.-10 2.2-2.3. 

capixaba 
ca-rioca 
chocoensis 1 2.30 ·' 

cistcrnnculus 2 · .. 3.05 0.07 0.10 · 3.0-3.1 

colkris 8 3.04 0.28 o. 20 2.7-3.4 15 :.3"31' 0.33 0.17 2.8-3.9 

cruciarius 2 2.35' 0.01 ·0.1·0 2.3-2.4 :,: 

decussatus 13 2.02 0.10 0.06 1.a-2.2 . 17 .:·2.12 · 0.12 0.06 2.0-2.3 

dcgranvillci 2 2.15 0.07 
..

0 .• 10 2.1 ... ·2. 2:~ J.3 . :) .oo 0.30 0.35 ·2.7-3.3 

<lunni 11 2.88 0.15 0.90 2.7-3~2 7 :·3_:,57 0.31 0.23 3.0-3.8 

elachyhistus 18 2.61 0.18 o.os 2.3-2.9 49 · 2. 74 0.21 0.06 2.2-3.3 

fcrrugincus 7 ·:2.87 0.18 0.14 2.7-3.2 w 
c.o+..

fratcrdnnicli 1 2.90 3 j, 17 0.15 0.18 3.0~3.3 



Table 4. Continued. 

Male Female 

Species N - s 2X .. 2X
X S,E. Range N X s Range S.E, 

fuliginosus 36 3.13 0.22 o.oa 2.6-3.5 43 3.38 0.21 0.07 2.7-3.8 

galerus 4 2,55 0.10 0.10 2.4-2.6 4 3.15 .0.17 0.17 3.0-3.4 

herminae 30 2.92 ·0.24 0.09 2.6-3.6 41 3,17 0.36 0.11 2.5-4.2 

infraguttatus 13 2,56 · 0.27 0.15 1.9-3.0 7 -2.73 0.28 0~21 2,2-3.0 

~nguinalis 84 3.20 0.23 0,05 2,7-3,7 96 3,37 o. 27 0,05 2.8-4.1 

kingsburyi 1 3.60 

latinasus 1 4,70 3 ·4.23 0.45 0,52 3.8-4.7 

lehmanni 2 2,25 0,07 0.10 ·2.2-2.3 

mandelorum 1 3,30 

marchesianus 13 2,25 0.12 0.01 2,1-2,4 ' 23 2,33 0.14 . 0,06 2,1-2.6 

meridensis 2 4, 10 0.42 o. 60 3,8-4.4 

mertensi 5 3,46 0.22 0 .• 20 3,2-3.8 11 . 3,70 0,60 ·o.1a 3 ~'.3-4.1 

modestus 14 3,00 0,18 0.09 2.8-3.4 · 12 3,11 0.24 0.14 2.7-3.5 

nubicola 73 2,30 0,18 0.04 1.9-2.7 121 2.41 0.21 0.04 2.0-3.0 

olfersioides 2 2.25 0.07 ·0.10 2,2-2.3 5 2.00 0,07 0.06 1.9-2.1 

-olmoni . , !. .
I . • ,; 0, 18 

orthius 19 2,92 . 0.;{6 0.08 2.6-3.2 33 3.05 0,07 2. 7-J,q. 

palmatus 25 4.19 0,43 0,17 3.s~·s.1 27 . 4.'.54 .. 0,58 0.22 3.5-5.6 · 

percnopalmus 5 3. 3l~ 0,13 0.12 3,1-3.4 7 3.44 . o. 21 · o.f6 3.0-3.6 

peruvinnus 1. 2.80 
uJ 

phaeoceneon 1 2.60 1 . 2.30 ex, 
VI .



Table 4. Continued. 

Male Female 

Species N - s 2X - 2X
X S.E. Range N X s Range S.E. 

phaleromystax 5 2.56 -0.28 0.25 2.1-2.8 1 2.90 
piuntza 1 Ii. 50 
pra3cia 6 3.18 0.20 0.17 . 2.9-3.4 6 3.30 2.37 0.19 2.9-3.6 

pratti 97 2.70 0.25 0.05 2.3-3.4 127 2.84 0.22 0.04 - 2. 4-3. 5 

r_c\mosi 1 2.50 
ranoides 1 3.20 

rivcroi 5 - 4.86 0.46 0.41 4.2-5.3 13 5.93 0~46 0.26 5.2-6.6 

sauli 4 3.00 0.16 0.16 2.8-3.2 7 3~31 0.16 0.12 3.1-3.5 

simulacrus 3 2.57 . 0.32 -0.37 2.2-6.0 5 2.76 0.05 0.05 2.7-2.8 

speccacoeliacus ·42 2.46 0.14 0.05 2.2-2.8 4 2.85 0.10 0.10 2.8-3.0 

subpunctatus 34 · 2.19 0.17 0.06 1.a.;.2.s 62 2~51 · o. 21 0.05 2.0-3.0 

sylvatica 20 2.86 0.20 0.09 2.4-3.2 .34 3~25 0.32 0.11 ·2.8-4.3 

taeniatus 51 2.64 -0.17 0.05 2 •. 2-3 .o· .. 66 2~88 o. 23 0.57 2.2-3.3 

talamancae 71 2.86 0.22 0.05 2.5-3.5 75 3.01 0.20 0.05 2.4-3.5 

trinitatus 
trossulus 4 3.12 0.28 0.28 2.8-3.4 4 3~05 0.26 0.26 2.8-3.4 

.I

vertebralis 79 1.84 0.15 0.03 1.6:-2.4 84 1.98 0.14 0.03 · 1.5-2.3 

whymperi ·16 2.54 0.15 0.07 2.3-2.8 30 2. 72 0.16 0.06 2.4-3.1 

zelus 6 2.67 0.18 0.14 2.5-3.0 13 . 2~ 82 0.20 0.11 2.5-3.1 

w
(X) 
()\ 



Table 5. Basic statistics for Head Lerigth: (HL) •

Male Fe.male 

Species N
.. s 2X - 2X
X S,E. Range N X s Range S.E, 

alagoanus 
nlboguttatus 9 7.86 0,37 0.25 7 .3-_8.3 9 ·8.68 0.37 0.12 8.2-9.4 

amplis-simus 2· 13,50 0,14 o_.20 13.4-13~6 

anthracinus 19 5.58 0.46 0.21 5.0-6.,"6 22 5,79 0.49 0.21 5,2-7.0 
argus t.,. 10.80 0.73 0.37 9.8-11.4 

a·s-tralos 3 6.86 0.40 0.47 6.5-7.3 6 ,7 .63 0.22 0.18 7.4-8.0 

baeobatrachus 10 5.74 0.30 0.19 5~4-6.1 

bee.bei 2 s. 75· 0.21 0.30 5.6-5.9 

bromelicola 
brunneus 2 5,95 0.21 0.30 5,8-6.1 . 

capixaba 
carioca 
chococnsis 1 6.10 
cistcmacttlus 2 ).90 0.28 0.40 7.7-8.1 

collaris 8 7.91 0.51 0.37 .. 1.1-8.·6 15 9.00 0.73 0.38 8.2-10.9 

cruciarius 2 5.80 o .• 2a 0.40 6.6-7.0 

dccitssatus 13 5.46 0 .1i"· 0.06 5,3":'5. 7 17 ·5,74 0.19 o.69 5.4-6.0 

c!c3r.:invillci 2 5.85 0.49 0,70 5,5-6.2 3 7.13 0.42 0.48. 7.'4-8.2 

dunni ·11 7.51 0.31 0.19 7,1-8.0 7 ·.·.9.01 0.56 0.42 · 8.5-10.0 

c.la chyhis ttts 18 7 .30 · 0.47 0.22 6.2-8.2 49. 8.08 o.66 0.19 6.7-10.0 

fcrru3incus 7 7.99 0.35 0.26 7.4-8.4 w 
c»
...J

fratcrdanieli 1 7.60 3 ·:a.oo 1.00 1.15 7,0-9.C 

't



Table 5. Continued. 

Male Female 

Species N - s 2X Range N
.. · s 2X

X S,E. ~ S.E, Range 

fuliginosus 36 8.00 0.50 0.17 6.9-9.2 43 8. 72 .0.37 0.11 8,1-9.6 

galerus 4 7.68 0.54 0.54 7.1-8.4 4 8.73 0·.10 · 0.10 8.6-8.8 

herminae 30 7.16 0.47 0.17 6.4-8.2 41 8.08 · 0.72 0-.23 6.6-10.6 
infraguttatus 13 6. 88" 0.66 0.36 5,7-7.9 . 7 7.03 o. 72 0.55 5.9-7.8 
~nguinalis 84 8~60 0.42 0.09 7.8-9.5 96 9.06 0.52 0.11 7 .8-10 .5 
kingsburyi 1 . 9. 70 
latinasus 1 11.40 2 · 10.16 1,05 1.21 9·.1-11.2 
lehmanni 2 6.10 0.14 0.20 6.0-6.2 
mandelorum 1 8c80 · 

marchesianus 13 · 6.00 0 .18 0.10 5.8-6.5 23 6.00 0.27 0.11 5.4-6.5 
meridensis 2 · 10. 80 · 0.42 0.60 10.5-11.1 

mertensi 5 9.08 0.40 · o•.35 8.7-9.6 11 . 9.90 . .' 0.50 . 0.30 9·~1-10. 7 

modcstus 14 7.76 0.33 0.,17 7.2-8.2 12 8.17 0.65 0.37 6.7-9.0 

nubico.la 73 5.81 0.42 0.10 5.2-7.0 -·.:c21 5.97 · a.so 0.09 ·. 5.2-7.2 

o lf crsioidcs 2 5.70 0.28 0.40 5.5-5.9 · 5 5.64 : o. 26 0.23 5.3-5.9 

olmoni 
orthius 19· . 7.20 0.25 .. . 0.11 · 6.7-7.7 33 8.00 : 0. l~6 0.16 7.;t-9.0 

...
palmntus 25 . 11.01 1.07 0.43 9.7~13.1 27 12.01 . 1.35 0.52 9.8-15.0 

percnopalmus 5 8,98 0.28 0,25 8.6-9,3 . 7 9.16 0.19 ·0.14 8.9-9.5 

pcruvianus 1 7,70 
~ 

phaeoccneon 6.60 1 5.90 (X) 

·1 co 



Table 5. Continued. 

Male Female 

Species N - s 2X ,,. 2X 
X S.E. Range . N

~ s Range S.E. 

phaleromystax 5 7.02 0.69 0.62 5.9-7.7 1 7.60 

piuntza 1 11.50 
praecia 6 7.73 0.34 .0.28 7.4-8.3 - 6 ' 8.45 0.30 0.25 8.1-8.8 

pratti 97 6.94 0.61 0.12 · 5.9-8.4 127 7.33 0.52 0.09 6.4-9.0 

r.qmosi 1 7.10 
ranoides 1 8.50 

riveroi 5 13.26 0.80 0.72 11.9-13.9 13 f5.24 0.82 ·o.46 13.5-16.3 

sauli 4 7.98 0.17 0.17 7.8-8.2 7 8.63 0.48 0.36 · 7.7-9.3 

simulacrus 3 7.07 0.67 o. 77 . 6.3-7.5 5 7.56 0.26 0.23 7.2-7.9 

. specc~coe~iacus 42 6.50 0.25 o.oa 6.0-7.3 4 1.12 0.35 0.35 6.7-7.5 

subpunctatus 34 · 6.29 o.41 0.14 5.7-7.3 62 7.30 0.56 0,14 6.0-8.4 

sylvatica 20 7.65 0,38 . 0.17 6.8~8.4 . 34 · 8.94 0.63 0.22 7.8-10.5 

taeniatus 51 7.74 ·0.35 0.10 . 5.8-7. 2 . 66· 1~:2a 0.39 0.10 6.2-7.9 

talamancae 71 7.56 0.43 0.10 6.7-8.7 75 7.92 0.48 ·0.11 5.9-8.8 

trinitatus 
trossulus ·4 7.53 0.38 . 0.38 7 .2-T.9 4 7 ~88 . 0.39 . 0.39 7.4-8.2 

vertebralis 79 ·5.53 o.41 0.09 4~5 ... 6.4 84 ,5;93 · 0.43 0.09 5.0-6.7 . 
: 

whymperi 6.54 
' •

0.22 0.11 6.2:..:1.0 30 7 .'10 0.29 0.10 6.6-7.9 16 

zelus 6 7.62 0.46 .0.38 7.0-8,4 13 8.01 0.40 . 0.22 7.4-8.7 

w 
0:
\C• 



Table 6. Basic statistics for Eye Diameter (ED). 

Male Female 

Species N - s 2X .. 2X 
X S,E. Range N· X s Range S,E, 

aiagoanus 
:i.lboguttatus 9 2.61 0.25 0.17 2.3-_3.1 9 2. 78 o. 20 0.14 2.4-3.0 
amplis-simus ·2 ·3.85 0.07 0.10 3.8-3.9 
anthracinus 19 1.73 0.17 0.08 1.4-2;1 22 1.90 0.16 0.07 1.6-2.2 
argus 4 3.42 0.10 0 .10 3.3-3 .. 5 
a·stralos 3 2.07 0.15 0.18 1. 9-2. 2 6 2.25 0,21 0«17 2.0-2.5 
baeobatrachus 10 ·:1.98 0.14 0.09 1.8-2.2 
beebei 2 ·2.10 o.o o.o 2.-1-2.1 
brom~licola 
brunneus 2 1.95 7.07 9.10 1.9-2.0 
capixaba 
corioca 
chocoensis 1 2.1 
cistcmaculus 2- . 2. 70. 0.14 o. 20 2.6-2.8 

collaris 8 ·2.68 0.20 0.14 2.5-3.0· 15 :2.90 0.29 0.15 2.5-3.5 

cruciarius 2 2.25 ·: Q.07 0.10 2.2-2.3 
. • .

decussotus 13 1.86' o.oa· ;6~04' 1 ! 7~·2.0 17 t?Nf o.13 0.06 1.1-2.2 •;• i,

'.

<lcgr.~nvillci 2 2.10 ... 0.14 o~ 20 · 2~0-2. 2 3 . ":2~57 · ,:'_ 0.06 0.01 2.5-2.6 . ,,.,

'dunni . 11 2.79 0.09 0.06 2.7-3.0 7 · . 3.20 0.28 0.21 3.0-3.8 

c'lachyhis tus 18 2.54 o. 23 0.11 2.3-3.0· 49 . ,;2.71 0.32· 0.09 2.1-3.4 
.. ,·L. 

fcrrugincus 7 ·:'.2,47 0.14 0.10 2.2-2.6 w 
\,() 
0

f ra terdanie li 
~ ... 2.90 0.10 0.-12 2.8-3.0 ~· 



Table 6. Continued. 

Male Female 

Species N - s 2X .. 2X 
X S.E. Range N ~ s Rnnge S.E. 

fuliginosus 36 2.85 0.20 0.01 2.4-3.2 43 3.06 0.26 0.08 2.4-3.6 

galerus 4 2.45 0.17 0.17 ?,,3-2.7 4 2.78 .. 0.10 0.10 2.7-2.9 

herminae 30 2.45 0.24 0.08 2.0-2.9 41 2 •.76 0.33 0.·10 2.2-3.7 

infraguttatus 13 2.35 0.28 0.16 1.8.;.2. 8 7 2.33 0.26 0 .. 20 2.0-2.6 

~nguinnlis 84 2.94 o. 21 · 0.05 2.5-3.4 96 3.07 0.24 o.o:s 2.5-3.9 

kingsburyi 1 3.00 

latinasus 1 .. 3.20 3 2.97 0.38 0.44 2. 7-·3.~. 

lehmanni 2 2.15 .. 0.07 . 0.10 2.1-2.2 

mnndelorum 1 2.70 

marchesianus 13 2.15 0.09 . 0.05 2.0-2.3 23 2.17 0.16 0.07 1.9-2.4 

meridensis 
· 2 3.-45 . 0 ·• 21 0.30 3.3-3.6 

mertensi 5 2.94 0.13 o_.11 2.8-3.1 . 11. 3.22 0.15 0.09 3.0-3.4 

modestus 14 2.44 0.15 0.08 2.2-2.7 12 2.54 0.23 · 0 .13 2.2-3.0 

nubicola 73 2.06 O.H~ 0.04 1.7-2.4 121 2~09 0.19 0.04 1.6-2.5 
..

olfersioides 2 2.05 0.07 . 0.10 2~0-2.1 5 1.92 : 0.08 0.07 1.8-2.0 

olmoni 
:, 

orthius 19 2.31 Q.15 0.06 2.1-2.6 33 2.·53 ,: o.18 0.06 2. 2-3.o· .. 

pnlniatus 25 3.54 0.44 0. 17 2.9-4.5 27 3.62 · 0.47 0.18 2.9-5.C 

percnopalmus 5 2.96 o.1s · 0 .13 2.8-3.2 7 2. 86 . 0.13 0.10 2.7-3.C 

p·cruvianus 
1 2.40 

w 

phacoccmeon 1 2.30 l 2.00 \C)...... 



Table 6. Continued. 

Male Female 

Species N
... s 2X Range N - s 2X Range X S.E. X S.E. 

phaleromystax 5 2.50 0.37 0.33 1.9~2.8 1 2.80 
piuntza 1 3.60 
praecia 6 2.85 0.16 0.13 2.6-~.o 6 2.85 0.22 o·.1s 2~6-3.1 
pratti 97 2.36 0.18 0.04 ·1.9-2.8 127 2~45 0.18 0.03 2.0-2.9 
r.~rr:osi 1 2.50 
ranoides . 1 . 2.80 

riveroi 5 4.20 0.21 0.19 ~3.9-4~4 13 4.93 0.34 0.19 4.6-5.8 
sauli 4 2.88 0.13 · 0 .13 2.7-3.0 . 7 3.09 o. 23 0.18 2.7-304 
simulacrus 3 2.27 . o. 23 · .0.26 2.0-2.4 :5 2.46 · 0.19 0.17 2.2-2 .. 7·

speccacoe liacus ·42 2.06 0.20 ·0.06 ·1.7-2.6 4 2'~10 0.08 0.08 2.0-2.2 
subpunctatus 34 · 1. 95 0.16 0.33 1. 7-.2.3 62 2.14 0.16 0.04 1. 7-2 .. 5 

sylvatica 20 2.56 . 0.16 0.07 2.1-2.7 34 2.82 0~ 27 . 0.09 2.4-3{17 

taeniatus 51 2.22 0.15 0.04 ·1~9-2.6. 66 2.36 0.17 0.04 2 .. 0-2. 7 

talamancae 71 2.51 0.17 0.04 202.:.3.2 7 s- : 21162 0.17 0.04 2.3-3 .. 1 

trinitatus 

trossulus 4 2.50 0~16 · · 0 .16 2.3-2.7 4 2'. 80 0.14 0.14 2.7-3.0 

vertebralis 79 1.80 . 0.18 0.04 1.4-2.3 · 84 f .. 90 0.17 0.04 1.6-2~4 

whymperi 16 2.26 0.14 0.07 2.0-2.5 . 30 2.41 0.15 0.05 2.2-2.7 

zelus 6 2.53 0.12· 0.10 2.4-2.7 13 2.55 o. 20 0.11 2.3-3.0 

L,.) 
\.0
N 



Table 7, Basic statistics for Tympanum Diameter (TD). 

Species 

alagonnus 
nl 'bogiittatus 

amplissimus 
anthracinus 
argus 
,L!rtralos 

baeobatrachus 
bcebci 
bromelicola 
b:cunncus 
cnpixaba 

cnriocc:1 
chococnsis 
cistcrn~culus 

collaris 
cruciarius 
dccussntus 
clcert1nvillci 
:lunni 
:;lachyhistus 
~crrugincus 
f :i:~ tcrclanic li

N

9

19 

3

2

·1 

8

2 

13 
., 
L 

11

18 

1 

-X 

1.36 

0.98 

1.17 

0.95 

1. .3o.· 

1.51 

1,15 

0.90. :: .1,05 
1,27 

1.58 

1,60 

Male 

s 

0",13 

0.15 

0.06 

0.01 

0 .. 17 · 

0 .. 21 , ,

0.26 
.. .

2X
S,E, 

0.09 

0.07 

0.07 

0.10 

0.12 

b.30' 
0~05 
0.10 
0.09 

o. :l2 

Range 

. 1 ~ 1-.1. 5 

..
0,7-1-,3 

1.1-1.2 
l 

\ 

0.9-1,0 

1.3-1.8 
1,0 .. 1.3 

.· .-):i\: : . .-o. 7-i .o 
..

· 1.0-1.·1 

1,0-1.,5 

1. 2-2·.1 

'

'· 

Female 

N
.. 
X s 

g · :1.57 · 0.11 

2 . 2.00 o.o 
22 1.08 0.20 

4 2.05 0.34 
6 1.27 0.21 

10 1..00 0.11 
2 .0.90 o.o 

. ' ; _,,

"!· : 

. · ;

· :1.65" 

·o. 35

0.16 . ·. 
' I _• • .':,

.. · .• 1i:JJ\if :!{:,11.·-9-~ )if t:( ri'.08 ... 
. C _,_ .:..:2·:}}~;t),\:\t~2s }'.; ,· 0.21 . 

: 7 ·. · L 56 · 0.19 
.··.

·. 49 . 1. 59 · 0. 21 
. '

7 1.43 0.15 

3 1.i3 0.21 

2X 
S.E, 

0.08 

o.o 
0.08 

0.34 
0.10 
0.07 
o.o 

. 0.50 

0.08 

. · 0.04 
·o. 30

0.14 
0.59 
0.11 

. o. 24 

Range 

1. 4-1. 7 

2. 0-2 •. 0 
0.8-1.6 

l.6-2.,. 
1.1-1.4 

·0.9-1.2 
9.0-9.0 

·....

1~2-1. 7 

1.4-2. 0 .

o. 8-1.1 
-l.1-L4 
1. 3-1. 8 
0.9-2.0 

· L 2-1. 6 

1.5-1. 9 

w 
'°vJ 



Table 7 •· Continw~d. 

Male Female 

Species N
.. s 2X Range 

., 2X 
X S.E. N X s Range S,E • 

fuliginosus 36 1.32 0.16 o.os 
; 

1.1-1.7 43 · . 1.45 0.15 0.05 1.0-1.8 

galerus 4 1.30 0.20 0.20 1.2-1.6 4 1.58 0 •. 13 0.13 1. 4-1. 7 

herminae 30 1.28 0.15 0.06 1.0-1.5 41 o. 85 . 0.17 0.05 o. 6-1. 2 
5.nfraguttatus 13 1.26 0,14 0.08 0.9-1.4 7 1.30 Q.16 0.12 1.1-1. 6 

~nguinalis 84 1.19 0.16 0.04 0.9:..1.6 96 1.25 . 0.18 0.04 o. 9-1. 7 

kingsburyi 
latinasus 1 1.10 '.· 3 1.80 o .. o o.o 1. 8-1. 8 

lehmanni . 2 . . 1.10 0,14 0.20 1.0-1.2 

rr.andelorum 
marchcsianus 13 0.91 0.06 0.04 o.a-1.0 · · . 23 · 9.99 0.10 0.04 8.0-12.0 

me.ri<lcnsis 
·.

~ertensi 5 1,84 0,13 .· o, 12 r. 1-2.0. 2 .. 2. 05' 0.49 o. 70 1. 7-2.4 

modcstus 14 1.36' 0.13 0.07 1~2-f.6 12 1~44 0.19 0.11 1. 0-1. 7 

nubicola 1'3 0.92· 0.10 0.03 0.7-i.2 121 0.97 o.14 0.03 0.8-1.8 

ol£ersioides 2 1.10 0.17 0.20 1.0-1.2 5 ·1.02 0.11 · · 0.10 o. 9-1. 2 

olmoni 
orthitts 19 1.30 0.11 . o.os 1.1-1.s 33 1.45 0.16 o.os 1.1-1.8 

.. . .

palm~tus 25 1.80 0.24 0.10 1,3-2.2 27 2.17 0.31 · 0.12 L 7-2. 9 

pcircnopalmus 5 1.70 0.18 0.16 1.5-1.9 7 . 1.66 0.13 0.10 1. 5-1. 9 

pcr.uvianus w 
\0

phacoccncon 1 1.20 ~ 



Table 7. Continued. 

Male Female 

Species N - s 2X .. s 2X X S,E. Range N X S,E. Range 

phaleromystax .: 5 1.12 0.13 ·0.12 1,0-1,3 
piuntza 1 2.50 
praecia 6 1,28 0.21 0,17 1,0-1.5 6 1 •. 48 0.15 0.12 1. 3-1. 7 
pl:'ntti 97 1,12 0.12 0.02 o.s-1.·4 127 1.24 · 0.12 0.02 0.8-1.6 
r.a.mosi 1 1.30 
ranoides 1 1.50 
rivcroi 5 1.92 0,11 · 0.10 t.8-2,0 ·. . 13 2.59 0.35 0.19 1.9-3.2 
s~:uli 4 1.45 0,13 0,13 ' .1.3-1,6 7 1.64 0.13 0.10 1. 4-1. 8 
simulacrus 3 1,20 0,10 . 0.12 1.1-1.3 5 1.40 0.19 0.17 1. 2-L 7 
speccacoe~iacus 42 1,19 0.10 0.03 1.0-1.5 4 1,35 0,13 0.13 1. 2-1. 5 
subpunctatus 34 1.25 0,16 0,05 1.0~_1.7 62 1.52 0.11 · 0.04 1.2-1.8 
sylvatica 20 1,35 0,15 0.07 , ,·, .1.1 ... 1.6·. 34 ,1.60 · 

. .
0.16 o•. os 1.3-1.9 

...

tacniatus 51 1. 27 . 0.15 0,04 ·o.9-1,6. · 66 1. 35 ;·, · 0.14 0.03 1.1-1. 7 
talamancae 71 · 0, 13 0.03 d.9-1.6 · L40 , 0.16 .. 0.04 l, 0-1. 9 
trinitatus 
trossulus . 4 1.48 . 0.10 1.4-1.6 ,1. 70 0.18 1. 5-1. 9 

·, 0, 7-1.4· 'vc.1.· t c bral is 79 0,98 0.03 .,1. 06 > 0.03 0.8-1.4 ' 
whympcri 16 1,11 0,09 O.Olr 1.0.:1. ·2 I 1.27 0.04 . 1. 0-1. 5 
zclus 6 1.25 . Q.16 0.13 1.1-1,5 13 1.46 _0.19 0.10 1.·3-1. 9 

w 
\0 ,
lJ1 



Table 8. Basic statistics for the Eye to . :Forearm (E-F) measurement. 

Male Female 

Species N - s 2X - 2X 
X S,E. Range N X s S.E, Range 

alagoanus 

nlbcguttatus 9 3.79 0.38 0.25 3.2-4.4 9 4.51 0.33 0.22 3,8-5.0 

amp li s-sir..us 2 6.05 o. 21 0.30 3.5-5.9 

anthracinus 19 3.05 0.32 0.14 2.6-3.6 22 3.18 0.31 · o.t3 .. 2,6-3.7 

argus 4 5,72 0.33 0.33 5.5-602 

a·stralos 3 3,80 0.20 0,23 3.6-4.0 · 6 4.27 0.30 0.25 3.8-4.6 

bneobatrnchus ' 10 2.80 0.22 0.14 2. 5-3 .• 3 

becbci 2 3.20 0.42 0.60 2~9-3.5 

bromelicola 
brunneus 2 3.15 0.21 0.30 3.0-3,3· 

capixaba 
carioca 
chocoensis 1 2.60 
cistcmaculus 2 ).65 0.21 0.30 3.5-3.8 

collarfs 8 3,62· 0.32 0.22. 3.2-4.0 15 . . 4.28 0.48 0.25 . 3. 4-5. 2 
. .

crucia ·cius 2 3,20 0 .• 14 0.20 3,1-3.3 

dccussatus 13 2.49 0.25· 0.14 2.0-3.0 17 '2.55 0.15 · 0,07 2.4-2J8 

clegranvi llci 2 2.95 0.01 · 0 •. 10 2.9-~.o 3 4.10 0,35 0.40 : 3.7-4.3 

dunni 11 3.31 0,23 0.14 2.8-3.6 7. . :4.46 0.60 0.45 3.6-5.2 

clachyhistus 18 3.40 0.33 0.16 2. 9_·4.0 49 .3.66 0.45 0,13 3.0-4.8 

fcrrugineus 7 4.09 0.13 0.10 
l.,J 

3.8-4.2 '°()'\ 

.f:ratcrdnnieli 1 4.80 3 4.47 0.55 0.64 3.9-5.0 



Table 8. Continued. 

Male Female 

Species N - s 2X ... s 2X 
X S.E. Range N .tC S.E. Range 

fuliginosus 36 3.55 0.38 0.13 2.7-4.6 43 4.06 0.4F: 0.12 3.4-4.8 
galerus 4 3.93 0.36 0.36 3.4-4.2 4 4~20 0.37 0.37 3.8-A.7 
herminae 30 3.31 0.34 0.12 2.3-4.1 41 3.89 0.57 0.18 3.0-5.3 
inf-raguttatus 13 3el3 0.41 0.23 2.4-3.8 7 3.23 0.10 0.53 2.5-4.4 
~nguinalis 84 3.82 0.33 0.07 3.1-4.7 . 96 4.03 0.36 0.01 3.1~5.3 
kingsburyi 1 . 4.30 

latinasus 1 5.30 3 4. 73 . o. 75 · 0.87 4.0-5.5 
lehmanni 2 2.55 0.01 . o·.10 2.5-2.6 
mandelorum 1 4.40 

marchesianus 13 2.63 0.15 o.oa 2.4-2.9 23 . 2. 71 : 0.17 0.07 2.4-3.0 
meridensis 2 · 4.·95 o.3s a.so 4.7-5.2 
me.rtensi 5 4.66 0.38 · 0 •.33 4.1-5.1 . 11 5.25 0.56 '0.34 ·4;·6 ... 6.1 . .

modestus 14 3.64 0.25 0.13 3 .·3-4.1 · · 12 3 .6~ : .. . ·, 0.20 0.11 3.3-3.9 
nubicola 73 2.58 ·0.26 0.06 2.0-3.5 121 2.65 . 0. 2.5 o.os 2.1-3.4 

olfersioides 2 2.45 0.01 · 0.10 .2.4-2.5 5 2.4a ·0.15 0.13 2.3-2.7 

olmoni 
,· ,

orthius 19 3.54 0.24 ·. 0.11 3.104.0 33 · 4.·oa 0~34 0.12 · 3.4-5.0 
palmatus 25 5.48 0.63 0.25 4.4-.:/. 2 . 27 6.'f:t.7 ·:: 0.10 0.39 4.8-8.9 · / , 

pcrcnopc:lmus 5 4.10 0.24 0.22 3.8-4.4 7 4.56 0.23 0.11 4.3-5.0 

pcruvianus 1 3.;80 \. 

(.,.J 

phacoccneon 1 3.20 1 2.80 '° -t 



Table 8. Continued a 

Male Female 

Species N - s 2X ,. 2X 
X S,E. Range N ~ s S,Eo Range 

phaleromystax 5 3.06 0.28 0.26 2.7-3.4 
piuntza 1 5.90 
praecia 6 3.35 0.21 0.41 3.1-3.6 6 3.98 0.31 0.25 3.6-4,,4 
pra!:ti 97 3.05 o-.39 0.08 2.4-4.o 127 3.24 3.57 Q_-.,06 2.6-4,,3 
r.qmosi 1 3.00 
ranoides 1 4.50 

riveroi 5 5,, 72 0.86 o. 77 4.8-6.5 13 7.91 0.73 0.40 6.7-9.4 
sauli 4 3.78 0.35 0.35 3.4-4.2 7 4.09 0.30 0.23 3.7-4.,5 

simulacrus 5 3.52 0.23 0.23 3.2-3.9 

speccacoe~iacus 43 3.17 0.21 0.01 2.a..;;3·.6 4 3~25 0.19 0.19 3.0-3.4 

subpunctatus 34 ·3.36 0.37 0.13 2.5-4.3 62 .. 3.95 0.37 0.09 3.1-4.,6 

sylvatica 20 3.90 0.23 0.10 3.~-4.4: 34 .. 4.47 0.45 ·0.15 ·-3 ... 7-5.5 
!,.' 

taeniatus 51 3.25 0~·29 · 0~08 2.7-3.8, 66 3.40 0.31 0.08 ·2.9-4.5 

talamancae 71 3.26 0.31 0.01 2.7-4.1' 75 3.37 0.32 0.07 2.4-4.1 

trinitatus 

trossulus 4 . 0!13 3.4-3.7 ·4: 3.65. 0.25 0.25 .3.4-4 .. 0 ..
·. }~4:3~8 J·l:'301

.://, /,t: a. 25vertebralis 79 .26 ·: .. ·0:06 841 0 .. 06-: 
j -\ ,• 

-whymperi 16 .Q.09. 2.7:.3.4 301 3~33·· Q:~26 -, ·o.'10 2. 6--3 ~- 9 
·'

zelus 6 3.73 0.28 3.4-4.2 13 3. 70 · 0.32 0.18 3.2-4.3 

vJ 
\{) 
~ 



Table 9. Basic statistics for Forearm Length (FORL). 

Male Female 

Species N - s 2X ... 2X 
X S.E. Range· N X s Range S.E. 

alagoanus 
nlboguttatus 9 5.10 0.21 · 0.14 4.8~5.3 9 5.44 0.39 0.26 4.8-6.0 

amplis.simus 2 8.35 0.21 0.30 8.2-8 .. 5 

anthracinus 19 3.51 o.41 0.19 2.7-4.0 22 3.68 o.47 O". 20 3.2-4117 

argus 4 6.72 0.33 0.33 6.3-7.1 

a·s-tralos 3 4.53 0.23 0.27 4.4-4~8 6 5.18 0.43 01135 4.8-6,0 
I 

bo.eobatrachus 10 3.42 0.23 0.15 · 3~1-3.8 

becbci 2 ·3.90 0.14 · 0.20 3.8-4.0 

bromelicola 

brunneus 2 3.65 0.01 0.10 3.6-3. 7. 
capixaba ,i 

carioca : .. •.•. 

chocoensis 1 3.60 ,j.'
. ·~

'cistcmaculus · A.9s 0.01 0.10 4.9-5.0 
.,,

collaris 8 4.81 0.34 0.24 4.4-5.4 :.15 ... /5. 53 0.44 0.23 4.9-6.1 

. cruciari us 2 4.90 0 .. 14 0.20 . 4.8~5.0 ..
a" ,· . ... ' '1;;,; 

decussatus 13 3.46 0.11 ·: 0.06 3.2-3ft6 17 ·· .i:··.:·::;.r;:\f.:~5 0.39 . 0.10 · 3 .·2-3. 8 
.:; .

degranvillci 2 . ·3.55. 0.49 .· · 0.]0 3.2-3~9 .. ·.3 . •;' '.':~~50 . 0.35 o.40 4.3-5.9 
.. "" ~ 

dunni 11 4.83 0.13 9.08 4.5-5.0 .· 7 0.65 0.49 5.3-7.2 

clnchyhistus 18 4.36 0.33. 0.16 '3.9-4.9 .49 }i •. 63 0.35 0.10 3.8-5.6 

ferrugineus 7 ·'.4. 70 0.22 0.17 4.4-5.1 w 
'° .. \0

f rn tcrdanic li 1 5.00 3 · .. 5.20 0.40, 0.46 4.8-5.6 



Table 9. Continued. 

Male Female 

Species N - s. 2X Range N - s 2X Range ·x S,E. X S.E, 

fuliginosus 36 5.08 0.31 0.10 4.3-5.8 43 5.52 0.31 0.10 4,8-6oi 
galerus 4 4. 76 0.41 0.41 4.3-5.3 4 5.18 · 0.37 0,37 4.7-5 .. 6 
he1.-minae 30 4.60 0.33 0.12 4.1-5.5 41 5.22 o.so Q.16 4.4-6.6 
infraguttatus 13 4.45 0.40 0.22 3.6-5.2 7 4,60 0.48 · .36 3.8-5 .. 1 
~nguinalis 84 5.63 0.36 o.oa 4.9-6.5 96 5.79 0.43 0.09 4.6-6.8 

. kingsburyi 1 ·• 5.60 
latina~us 1 7.10 3 · 5.93 0.81 0.93 5.2-6.8 
leh:nanni 2 3.70 0.14 0.20 3.6-3.8 
tP.andelorum 1 6.60 
marchesianus 13 3.80 0.26 0.15 . 3.4-4.2 23 . 3. 71 0~25 0.10 ~.0-4 .. 1 
·meridensis 2 6.65 0.35 a.so 6.4-6 .. 9 
mcrtensi 5 5.36 0.18 . 0:.16 5.2-5.6 . i'l 5.94 o.46 ·o. 2s . .s·~ 1-6 .. 9 . 
modcstus 14 4. 79 0.17 0.09 4.5-5.1. . 12 4.98 0.39 0.23 4.·3-5. 7 
nubico.la 73 3 .80. 0.31 0.07 3.2 .. 4.6 121 3.84 , · 0.35 0.06 3.1-4.7 

' .
olfersioides 2 3.50 0.14 0.20 . 3.4-3.6 5 .·· : 

3.56 ' 0.15 0.14 3.4-3.7 
. ~ . ,.. 

-olmoni . .

orthius - 19 4.62 0.25 O. ll 4.2~5.l 33· 5.26 0.36 0.13 4.6-6.0 
palmatus 25 6.69 o. 77 0.31 -5.s-s.1 27 7,14 1.02 0.20 . 5.7-9.1 
percnopalmus 5 5.66-· 0.35. 0.31 5,2-6.1 7. s. 73 · 0.20 . 0.15 5.4-6.0 
peruvianus : 1 5.00 

+:' 

4.20 3.70 0phnaoccncon 1 1 0



Table 9. Continued. 

Species 

phaleromystax 
piuntza 
praecia 
pratti 

r.~mosi 
ranoides 
riveroi 
sauli 

simulacrus 
speccacoeliacus 
subpunctatus 

sylvatica 
tacniatus 
talamancae 
trinitatus 
trossulus 
vertebralis 
whympcrl 
zelus 

N

5

1 

6

97 
1 

5

4

3

42 

34 

20 

51 

71

4

79 ":.

16 
6 "

-X 

5.44 
7.40 
5.07 
4.29 
4.00 

9.16 
5.25 
4.80 
4.23 

· 3.94 

4.ao · 
4.21 
4.50 

Male 

s 

o. 29 

0.25 · 

0.48 

0.65· 

0.13 
0,70 
0,25 

0.31 
02.9 
·0.24 
0.33 

4.98 0.13 
·3.47 . ··: 0.26 

'•~18 , ·" !_·· 0,15 
4.70 0.06 

2X
S,E. 

0.26 

0.20 
0.10 

o.sa 
0.13 
0.81 
0.08 

o.i1 
o.·13 

0.01 
o.oa 

0.13 
0.06 .· 

Range

.5.2-5~9 . 

4.6.:.5.3 · 

3.6-5.3 

8.3-9.9 
5.1-5.4 
4.0-5.3 
3.5-5.0 

_3.1~4.5 
4.2-5.4 

. 3.4-4. 7.

4.0-5.6 

4.8-5.1 
2.8-4.1· 

0 • 0 8 . : . 3 • 9.~ 4. 5 · 
0,05 4.6~4.8 

N

1 

6 
127 

1 
13 

7

. 5

4

62 

34 
66 
75 

· 13 

•X 

5.30 

5.22 
4.40 

·-4~70 
10.11 

5.87 
4.98 

. 4.50 .. 

4~·52 

: 5.31 

4.52 
4.58 

Female 

s 

0~33 
0.46 

0.48 
0.30 
0.16 
0.14 

0,35 
0.56 · 
0.20 
0.29 

1.60 . 
-:'., .. Q. 20 -

. . ' 0.21 
o·.21 . 

2X
S.E. 

o.•2i 

0.81 

0.26 
0.23 

0.15 
0,14 

· 0,09 

0.19 
0.07 
0.07 

1.60 

0.06 
0.08 
0.15 

Range 

4.8-5t7 
3,7-5e8 

9.1-10.8 
5.4-6.3 
4.7-5.l 
.4.3-4-,6 

3.7-5~5 
4.5-7,1 
3,6-5.2 
3.7-5.2 

.. 4.6-8,0 

3.2-4.8 , . 
.4.1~s.·o 
4. 4 .. 5 .4 



Table 10. Basic statistics for Finger Length (FINL). 

Male Female 

Species N - . s 2X .. 2X X S.E. Range N X s Range S.E. 

alagoanus 
nlboguttatus 9 3.09 0.27 . 0.18 . 2 .6-3 .• 4 9 3.52 0.18 . 0.12 3.3-3.8 
amplis.simus 2 5 ~20 . 0.0 o.o 5.2-5.2 
anthracinus 19 2.24 0.33 0.15 · · 1.6-2.7 22 2.42 0.35 0.15 1.8-3.0 
argus 4 4.48 0.17 0.17 4.3-4.7 
a·stra los 3 3.16 0.-23 0.27 2~9~3.3 6 3.67 0.44 0.36 3.2-4.4 
baeobatrachus ; 10 · 1.72 0.13 0.08 L4-1.9 
beebei 2 ·1.as 0.07 0.10 1..8-1. 9 

bromelicola 
brunneus 2 2.20 2.83 0.40 2 .0-2~4 
capixabu 
curioca ....
chocoensis 1 2.00 · . . . . ~ '

c is tcmact.il us 2 ·3.20 'O .o o.o 3.2-3.2 

co llaris 8 3.08 0.35 0.25 2.5-3.6 · 15 '3.46 0.32 0.17 3.0-3.9 

cruciarius 2 · 2. 95 0.07 .. 0.10 · 2.9-3: .. 0 · 

decussatus 13 2.11 0.10 · 0.06 1.9~2.3 17 •. , ·.2 .07 . 0.13 : 0.06 L9-2~3 
·=- ·, . 

degranvillci 2 . ·; 1,95 · .. 0. 07 ~: o.io . 1.9-2.0 3 . ;7.47 . 0.06 0.07 . 2.4-2.5 

dunni 11 3.00 0.13 0.08 2.a-1:2 7 .. ·3 .51 0.33 0.2~ 3.1-4.1 

elachyhistus 18 3.15 0.30 0.14 2.1-3.·6 49 3.34 0.27 o.oa· 2.7-4.0 

fcrrugineus 7 3.01 0.28 0.21 2.5-3.3 .t:-,
0

frate;rdanicli 1 3.30 3 · 3.33 0.21 0 .. 24 3.1-3.5 '" 



Table 10. Continued. 

Male Female 

Species . N
.. s 2X - 2X 
X Range N s Range 

S.E. X S.E. 

fu liginosus 36 3. 22 . 0.23 . 0.08 2.8-3.6 43 3~53 · 0.26 0.08 3.0-4.0 

galerus 4 3.25 0.10 0.10 3.1-3.3 4 3.80 0.27 0.27 3.6-4.2 

herminae 30 2.81 0.25 0.09 2.4-3~4 41 3.24 3.28 0.10 2.5-4.0 

infraguttatus 13 2.84 . . 0.39 0.22 1.7-3.3 7 2.96 0.32 . 0.24 2.4-3.4 

~nguinalis 84 3.44 0.26 0.06 2.7-4.1 96 3.49 0.27 0.05 2.8-4~3 

kingsburyi 1 3.30 

latinesus 1 4.70 2 3.20 o.o o.o J ~-2-3. 2 

lehmanni 2 1.95 0.07 . 0.10 1.9-2.0· 

mandelorum 1 3·.60 

marchesianus 13 2.02 0.17 · 0.09 1.7.;..2.2 23 1.95 0.13 0.06 1. 7-2.2 

2 4.25 0.21 0.30 4.1-4.4 
meridensis 
mertensi 5 3.46 0.38 0.34 3.0-4.0 11 J~5~ 0.34 0.21 3.0-4.0 

. '
, . 

14 3.36 0.11 ·, 0.09 ' · .· 3.1-3.6 : 12 · .J.48 .. Q.26 0.15 3.0-3.8 
modcstus 
nubicola 73 2 .. 03 0.26· 0.06 1.5-2.6 121 · 1~97 0.28 0.05 1.2-2.6 

olfersioides 2 2.10 o. o. 2!"1-2.1 5 . 2~00 0~19 0.17 1. 7-2.2 

olrr.oni . . .;: :_,\!,:;~ :. ; .
•..

33" ii:,•\tri~fTi .. orthius 19 · 3.25 > -0.20 0!09 ._',3 .0-3·.6 ~--·' 0~37 0.1:r . ·3._9~4·~_:: .: 
: •: 1 • . : ~ • ' 

3.6-5~3 
; : .;· :' ·.

palmatus 25 4 .29 · .. 0.42 0.17 ; •1 ,. •~ 
27 -; 4l60 / >i 0.11 0.?2 3.6-5.9 

..... 3·_-94 
percnopalmus 5 3.82 L64 0.15 3.7-4.1 7 0.32 0.24 3.3-4.3 

~ 
..

peruvianus ' ·· •. ·· 1 . 2.90 

phaeoceneon 1 2.30 1 21100 
.p,.
o ·
l.,..) . 



Table 10. Continued. 

Male Fem.ale 

Species N - s 2X - 2X 
X S.E. Ra:nge N X s Range S.E. 

phaleromystax 5 3.10 0.42 0.37 2.5-3.6 1 3.30 

piuntza 1 4.90 
praecia 6 3.07 0.12 0.10 · 2.9-3.2 6 3.10 0.29 0.24 2.7-3.5 

pratti 97 2.41 0.30 · 0 .06 1.9-3 .• 2 127 2.44 . 0.28 0.05 2.0-3.4 

r.amosi 1 2.30 

ranoides 1 : 3;50 

riveroi 5 4.92 0.22 0.19 · 4.6-5.2 13 5.95 0.35 0.19 5.1-6.4 

sauli 4 3.28 0.25 0.25 3.0;_3.6 7 3.63 0.27 0 .20 3.2-4.0 

simulacrus 3 2.90 0.52 0.60 2.3-3.2 5 · 3.12 · 0.08 0.07 . 3.0-3.2 

sp·eccacoe~iacus 42 2.91 o.b'1 0.05 2.3-3.2 · 4 3.15 0.13 0.13 3.0-3.3 

subpunctatus · . 34 2.63 0.17 0.06 2 •. 4-3.1 62 3.10 0.26 0.07 2.6-3.8 

sylvatica 20 3.34 · 0 .35 0.16 2.6-3.9 34 3.82 ' 0.40 0.14 3.1-4.6 

taeniatus 51 2. 77 0.21 . 0.06 2. 2-l.1 66 i .~4 · 0 .25 . · 0.06 2.3-3.5 

talamancae 71 2.56 0.21 0.05 2.2-3.5 75 2 .59 ·. 0.17 0.04 2.0-3·.o 

trinitatus 

trossulus 4 3.08 0.10 0.10 3.0-3.2 4 . 2.97 · ·0.26 0.26 2.6-3.2 

vertebralis 79 2.37 0.20 0 .05 . 2 .0-2 .• g. · 84 2.50 0.28 0.06 · 1. 4-3 .1 '.

whympcri 16 2.64 0.17 0.09 2 .3-2,.9 30 2.90 0.21 0.08 2.5-3.3 

zclus 6 3.10 0.18 0.15 . 2.9-3.4 13 3.24 0.30 0.17 2.8-3.7 

.,::-.
C>
.J::'-



Table 11. Basic statistics for Finger Disc Width (ADIS). 

Male Female 

Species N - s 2X - 2.X 
X S,E. Range N X s Range S.E, 

ailagoanus 

nlboguttatus 9 0.71 0.09 0.06 5.0-8.0 ·9 ·0.77 0.09 0.06 0.7-0.9 

amplis-simus 2 1.50 0.14 0.20 L4-l.6 

anthracinus 19 0.44 0.05 0.02· 4.0-5.0 22 9.47 · 0.17 0.04 0.4-0.6 

argus 4 0.95 0.10 0.10 0.9--1.1 

_ a·s-tra los 3 0.60 0.10 0.12 5 .0-1_.o · 6 · 0. 70 0.06 0.05 0. 6.-0. 8 

baeobatrachus 10 0.48 0.06 0.04 0 .'4-0. 6 

beebei 2 0.65 0.07 0.10 0.6-0.7 

bromelicola 
brunneus 2 0.60 o.o o.o· · 0.6-0.6 

capix~ba 
carioca •...

chocoensis 1- . a.so 
cistcmaculus 2• 0~10 

collar:i.s 8 7.38 0.09 0.06 · 6 .o-9 ~o ... 15 {) .85 0.10 0.05 0.7-1.0 
..

: 

cruciarius 2 0.70 o .. o 0.0 0. 7-0. 7 · 

decussatus 13 0.45 0.07· 0.()4 . 4 .0-6 .o _. . 17 \0 .. 41 . 0 .03. · 0.02 0.4-0.5 ,: 
..

dcgranvillci 2 0.45· 0.07 0.10 4.0-5.0 3 0.77 0.06 0.7 0.7-0.8 

dunni 11 0~86 . 0 .07 0 .01~ o.8-L-t> 7 .0.90 0.13 0.10 0.8-1.1 

clachyhistus 18 0.67 0.67 0.32 . 0.6-0.·8 . 49 b.76 0.11 0.03 0.6-1.1 · 

fcrrugincus 7 ·o.63. 0.05 0.04 0.6-0.7 ..p,. 
0

3. 0.57 0.06 0.07 0.5-0.6 IJ1 

fraterdanieli 1 0.70 



Table 11. Continued. 

Male Female 

Species N
.. s 2X ,. 2X 
X S.E. Range N X s Range S.E, 

fuU,.ginosus 36 1.02 0~17 0.06 , 0. 7:..1.4 43 1.16 0.13 0.4 0. 8-1.4 

galerus 4 0.75 0.06 0.06 , 0.7-0.8 4 0.85 0 .• 10 0.10 0.8-1.0 

herminae 30 0.70 0~10 0.03 0.5-0.9 41 0.81 0.15 0.05 0.6-1.1 

infrriguttatus 13 0.64 ,' · 0.11 0.06 0.4-0.8 1 . 0~66 0.11- Q.09 0.5-0.8 

~nguinalis 84 0.87 0.08 0.02 0. 7-1 ~l · 96 0.90 0.11 0.02 0.6-1.2 

kingsburyi 1 0.80 
. ~ ! . 

latinasus 1 l.30 3 0.90 0.10 0.11 0.8-1.0 

lehmanni 2 .. 0.45 0.07 0.10 0 .4-0 .5 · 

mandelorum 1 0~90 

marchesianus 13 0.52 0.06 0.03 0.4-0.6 23 0 ,.49 0.05 0 .02 · -0.4-0.6 

meridensis 2 1.15 0.07 0.10 1.1-1.2 

rnertensi 5 0.78 . 0.45 · .0.04 0.7-0.8 11. 0.81 0.05 0.03 0.7-0.9 

modestus 14 0.69 0.10 0.05 0.5.;..0.8 12 0.72 0;09 0.05 0.6-0.9 

nubicola 73 0 •. 47 0.08 0.02 0.3-0.6 121 0~45 0.07 0.01 0.3-0.7 

olfersioides . . 2 0.40 o. 0. 0.4-0.4 5 0.42 0.04 0.04 0.4-0.5 

•olmoni 
orthius 19 0.65 · o~os > 0.02 0 .6~0. T .33 ·: . O'. 71' c : 0 .07 . 0.03 0.6-0.9: . ·,

palmntus 25 0.11 · 0.20 · 0 .08 , · · 0 .8-1.5 : 27 Ll2 · 0.17 0.07 0.8-1.5 

·pcrcnopa lmus 5 0.86 · 0 .05 0.05 0.8-0.o ·7. .. 0.89 · , 0.07 0.05 0.8-1.0 .,

peruvianus 1 0.70 

-phacoceneon 1 a.so 1 0.50 +' 
· O o, 



Table 11~ Continued. 

Species N

phaleromystax 5

piuntza 1 

praecia 6

pratti 97 

r.amosi 1 

ranoides 

riveroi 5 

sauli. 4 
simulacrus 3

speccacoe iiacus. 42 

subpunctatus 34

5ylvatica 20

taeniatus 51 
ta lam·ancae 71

trinitatus 

trossulus· 4 
..

vertebral is 79 

·whymperi 16 

zelus 6 

¥.ale 
... 

~ 
2X

:{ ~ S.E~ 

0.74 0.15 0.14 
0~90 
0.86 0.08 0.07 
0.58 0.11 OaOZ 

0.70 

L36 0.11 0.10 
0 .. 85 0.10 0~10 
0.67 . 0.21 0.24 
0.57 0.06 . , 0.02 
0.51 0.05 0.02 . • -

0.81 0.09 0.04 
0.62 ·O .07 0.02 
0.59 0.07 0.02 

· 0.73"/ :::: ... ;_ ; 0~10·:·{ ( - 0 .. 10 
.'. <·o:4tt ?\f:·/::o ~06<:>··:-·o'.01 ' . . 

' -~; . ', .

0.58 
. 0.66 

. . " 

··0.06 
, 0.08 

Range 

0 .. 5-0.9 

0 .8-LO 
0 r4-LO 

L2-L5 
0 * 7-0.9 . 

0'!'5...Q,.9

0,.3-0~7 
0.4~0.6 

: : '

0 ,6~1°,0 ·:. · 
' • . . • i

o;s.:.o.9 

0 ; 5·;"{)'., 7

0 -~6-0 .8 . 
•.·

.....
. .

'' 1.·:·...-

Fe1-r..a.le 
... 

N X s

1 Oe90 

6 0.77 0.08 
127 0.61 ·o.11 

i 0.60 

13 1.i4 0.14 

7 LOl C.11 
5 0~70 0.12 
4 0 .. 60 

62 o·: s1 0.06 ..
34. . . o·~ a7 0.11 
66 0.64 0.07 

0.60 0.07 

· · 1 .. -- ?. ~? 

•:,it\;;<)iw~:r,•··.·..~ ~ ~:
30 0., , 0 ".fj3 //· · 0 .OS 

. ·.; . 

·13 0;71 0.06 

2X 
S~E. 

0 .07 · 

0 .. 02 

0,08 

o·.ca 
0.11 

0.02 
0.04 
0.02 
0.02 

0 .. 05 

0.01 
0.02 
0.04 

Range 

0~7-0.9 
G.5-Ll 

1.6-2 .1 

Oo9-l.2 

0 ,6-0.9 

0. 5-0 .. 7 
o.. 7-1.2 

095-0.8 
0~5-0 .. 7 

o~ 6::...o. 7 . :_

0.3-Q.6 
0.6-0.7 
0.6-0.5 



Table 12. Basic statistics for Tibia Length (TIBL) • · 

Male Female 

Species N
.. s 2X - 2X 
X S.E. Range N X s R:.i:igeS.E, 

alagoanus 
nlboguttatus 9 ·1L16 0.55 0.39 9.8-11.6 9 . 12.12 0.60 0.40 11.2-13. 2 

am!) li s-simus 2 17.70 0.28 0.40 lT;S-17. 9 

anthracinus 19 . 7.14 0.90 o·.41 · 5.5-8.3 22 7.66 0.11 .o .47 6.1-9.2 

argus 4 14.65 0.70 0.70 13.8-15.5 

a·stra lo s · 3 8.87 0.61 · 0.71 8.2-9~4 6 . 9.92 0.$9 0.73 9 .1.-11.6 

baeobatrachus .. -· 10 7.48 0.17 0.10 7~2.;_7.8 

beebei 2 1.40 o.o o·~.o 7.4-7.4 

bro:ne lico la 
brunneus 2 8.15 0.21 0.30 8.0-8.3 

capixaba 
carioca 

chocoensis 1 7.80 
cistcmaculus 2 10.70 Q.42 - 0.60 10.4-11.0 

collaris 8 11.16 0."56 · 0.39 · 10.6-12.3 15 12.97 1.04 0.54 10.8-14.6 
. .

cruciarius 2 · 9 .65 0.• 01 o.os · 9.6-9:7 
·.' 

decuss.:i.tus 13 7.05 0.18 · 0.10 · 6. 8-7-".l• 17 .· :·7 .19 . 0 .29 . . 0 .i4 6.7-7.8 

dcgranvillci 2 · 7 .45 0.07 0 .10 · 7.4-7~5 3 9.30 0.87 · 0.01 . 8. 3·-9. 8 

dunni 11 10.88 0.37 0.22 10. 3-1~1.5 7 13.66 0.85 0.64 12.5-14.6 

clachyhistus 18 9.88 1.00 0.47 8.5-11:.9 49 10.52 1.15 0.33 8.4-13.0 

~crrugincus 7 10.01 0 .34. 0'.26 9.4-10.6 ~ 
0

fr,! tcrdanicl:!. i 10.80 3 10.43 0.93 1..07 9.4-1L2co 



Table 12. Continued. 

Male Fe.male 

Species N - s 2X ... 2X X S.E. Range N X s Range S.E. 

fuliginosus 36 11.04 0.56 0 .19. ' . 9 .9-11.9 43 12.19 o. 77 0.23 10.6-13.7 

galerus 4 10.13 0.29 0.29 9. 7-10·.3 . 4 . 11.25 p.• 24 0.24 11.0-11.5 

herminae 30 10.05 0.62 •:; 0.23 8.9""."11.6 41 11.3 0.91 0.28 9.4-13.6 

infraguttatus 13 9.10 0.92 0.51 6.60-10.6 7. 9.34 1.26 0.95 7.2-10.7 

~n.guinalis 84 11.02 0.64 0.14 : 9.40-12.5 96 11.58 o. 71 0.17 9.7-13.9 

kingsburyi 1 H.60 
latinasus 1 13.90 3 ' 12. 70 1.35 1.56 10.7-13.4 

lehmanni 2 - 7 .30 0.14 0.20 7.2-7.4 

mandelorum 1 12.60 
marchesianus 13 7 .82 . 0.35 . · 0.19 · · 7.4-8. 7 23 7.68 0.37 0.15 7.0-8.5 

mcridensis 2 14 .• 20 1.13 1.60 13.4-15 .. 0 
., 

mertensi 5 10.so 0.67 · .0.60 9 .4-11·~·3 .. 11 · · 11·.so o. 73 0.44 10.~-13.l 

modestus 14 10.11 0.42. · 0.23 · 9.2-10.7 12 · to. sa 0.65 0.38 9 .1-11.6 

nubicola 73 7 •. 21. 0.55' · 0.13 . 6.2-8.7 121 t.30 ·0.61 0.11 6.2-8.8 

olfersioides 2 7.30 0.14 0.20 ·1.2-7.4 5 6.90 3~67 0.33 6.3-7.2 

-olmoni 
orthius · 19 9. 71 0.50 0~23 ,· 8 ."5""."10 .6 33 . : 10'~68' ·,. 0.68 0.24. 9.4-11.9 

palmntus 25 14.87 0!15 0.59 12.5...-18.1 27 ls'. 73 2.03 . 0. 78 12.7-19.3 

pcrcnopalmus 5 12.10 0.62 0.55 11. 4-121
• 8 7 12.16 0.52 0.39 11.1-12 .8 

: 

pcruvinnus 1 10 .40 
+'

9.10 1 7.80 phncoccneon 1 0

'° 



Table 12. Continued. 

Male Female 

Species N - s 2X - 2X 
X S,E. Range N X s Range S,E, 

phaleromystax 5 9.62 -1.29 , · 1.15 ; 7 ,4-10.6 1 10,80 

piuntza 1 15.40 
praecia 6 10.78 0.41 0.33 10.4-11!'5 6 10 .85_ 0.66 0.54 10.0-11.6 

pratti 97 8.47 0.68 0.14 7.5-10.-5 127 8~ 79 , 0.63 0.11 7. 7-11.4 

r.amosi 1 8.00 

ranoides 1· 10,60 

riveroi 5 17.28 0.67 0~60 16.4-18.0 13- 20.25 1.17 o·~6s 17 .5-21.5 

sauli 4 10.50 0.36 0.36 .10.2-10.9 7 11.50 0.36 0.27 11.0-12 .o 
simulacrus 3 9.83 1.16 1.34 5 ·9~92 0.29 0.26 9.4-10 .. 1 

speccacoe~iacus 43 8.72 0.40· 0.12 7.4-9.9 4 9.58 0.26 0.26 9.2-9.8 

subpunctatus 34 8.34 0.64 0.22 9.41 ·o.56 0.14 8~2-10.3 
..

sylvatica 20 10~20 0.71 0.32 8.4-lLS 11.65 1.14 0. 39 9.4-14.8 

taeniatus 51 8.82 0.55 0.15 7.5-9.9 9.43 0.69 0.17 7.7-10.6 

talamancae 71 8.96 0.54 ·0.13 9.15 0.55 0.-13 7.0-10.2 

t:i:"initatus 
trossulus .4 10.02 0,73 10·~15 ·o .48 0.48 •., 9 .7-10. 7 

· · .. -<_r<:\)1:16a"->:_:}r - .
. , 

79 7.26 0.10 6.5-8 .. ·o.s1 0.11 6.6-8.8 vertebralis .;. ~ '. . : 

---- .·· 

9~42 whymperi 16 ·8.64 0.14. 0.52 0.19 8.2-11.3 

zelus 6 10.08 0.54 0.44 9.5-10.8 13· 10.43 0.57 0.32 9 .5-11.4 

-l-" 
1-~ 
(:) 



Table 13. Basic statistics for Foot Length (FOOT). 

Species 

alagoanus 
:i.lboguttatus 

amp 1i s-simus 

anthracinus 
orgus 
a·stralos 

baeobatrachus 
becbei 
bromelicola 
brunneus 
capixp.ba 

carioca 
chocoensis 
cistcm:iculus 

·· collaris 

cruciarius 

decussatus -
dcgranvillci 
dunni 
e_lachyhistus 

ferrucincus 
f ~a t:crc.lanic li 

N

9

19 

3 

2

1 

8

. 2 
· · 13 

2 

11

18 

1 

-X 

10.76 

7.52 

10.63 

8.15 

7.00 

10. 51 . 
8.65 

6.58 · 

6.55 . 

10 .20 

9.84 

10.40 

Male 

s 2X
S.E. 

0.54 0.36 

0.88 . • 0.40 

0.65 0.75 

0.21 

0~'74 

'.: : 0 .• 01 · 

0~27·, -~ 

0.01 
0.33 : 

1.02 

0.30 

0.52 
0~1CL 

0.15 

0.10 

o. 20 

0.48 

Range 

10 .0-11. 6 

10.0-11.3 

8,0.;.8.3. 

.. . .
'• ' ,

, 9,4...:11 .• 7 · · 

8~6-8~7-
6.3-7.1·· .: 
6.;5~6.6 :· 
9. 61J'f0. 7 

8. 4-:11 • 9 

..
..... ; 

N

9 

2 
22 

4

6

10 
2 ·

2 .

.15 

17 : : 
.'.> :. 3

7 

· 49 

7 

3

Female 
.. 
X s 2X

S,E, 

0.51 0.34 11. 76 

16.35 
a.12 

1.34 · 1. 90 

· 14.80 

12. 20 . 
6.69 
.6.40 

10.45 

11.97 

1.10 
. Q.88 

1.18 

o._35 
0.28 

·0.21 · 

0.87 

,· ..·
,-6~ 6f<. . . __ ._. - 0. 33 
---~:~,4; <:,: i;.::,. . 0.67 .. 

12~46 _ · · 1.02 

10.58 

9.44 
-10 .10 

0.10 
o.65 
1.10 

0.47 
0.88 
0.96 
0.22 
0.40 

0.30 

0.45 

o.i6 
o. 77 

0 ~ 7-7 
0.29 

0.49 
1.27 

Range 

10.8-12.3 

15.4-17.3 
6.6-10.0 

13.6-15.7 
10.8-14.2 
·6.4-7.6 
6.2-6.6 

10.3-10.6 

10.4-13.1 · 

6.0-7.3 
. 7.7-8~9 

11.4-13. 8 

8.8-12.8 
8. 4-10. 5 +'

1-4
~ 

9.0-11.2 



Table 13. Continued. 

Male Female 

Species N
... s 2X .. 2X X S,E. Range N X s Range S.E, 

fuliginosus 36 10!'59 0.74 0.25 9.3.:.12.0 · 43 11.69 0.86 0.26 10.2-13.2 

galerus 4 10.00 : 0.47 0~47 9.5-10.4 4 11.45 0.24 0.24 11.2-11.7 
-. ::', .

herminae 30 9.44 0.86 0.31 8.1-11.3 . 41 ·,5.64 0.60 0.19 4.7-7.7 
infraguttatus 13 8.79 1.01 0.59 5, 7:...9. 7 7 ff-.·87 1.19 0.90 6.6-10.5 
~nguinalis 84 10.47 0.79 0.17 8.7-i3.0 96 11.05 0.74 0.15 9.2-13.1 
kingsburyi 1 11~10 

latinasus 1 13.60 3 11.93 0~19 0.22 9.9-13.7 

lehmanni 2 6.50 0.42 0.60 6.2-6.8 

mandelorum 1 12,20 

marchesianus 13 6.98 0.39 0.22 6.5-7.7 . 23 _._6. 86 0.38 0.16 · 6.0-7.5 

meridensis 2 13. 75 1. 20 1.70 12~9-14.6 · 

mcrtensi 5 11.02 0.71 . 0.64 10 • 4-12 .• 1 · 11 i2.25 0.10 ·0.60 -10.. 8-14a0 

modestus 14 10.47 0,34 · 0.18 9·.9.-11,1 . 12 11,08 0.54· 0.31 10.0-12.0 

nubicola 73 . 6.59 0.62 ·0.15 5.4-8,3 121 - 6.63 . 0.70 0.13 . 5.4-8.7 
: 

o lf ersioides 2 6.80 -- 6.8-6.8 5 -.. ~!·52 0.47 . 0.42 5~8-6.9 

-olmoni 
.. ..

.:,;l.11. 68 . :
' ': :, ··.o.·63<., ;· . . : o~ 29 .• · 9.3-11,2 : 

~-: 

orthius • 19 . - · .10 .19 · 33 · ·1.01 0,35 9.5-13,8 
. -.>:;. ·;: ·: ;i:s•3 9 · palmatus 25 .14 •. 30 '1.36 . ' 0,54 .12.~..;17,3 ; 27 1,75 0.68 12,3-18,9 

pe,;cnopalmus 5 12,04 0.62 0,55 11,4-12.7 7 · i2.29 0.43 o.n 11,4-12, 6 
',, 1 : 8. 20 . pcruvianus 

phacoceneon . 1 7.60 1 -7.60 ~ .... 
N 



Table 13. Continued. 

Species 

phaleromystax 
piuntza 

praecia 

pratti 
r.amosi 
ranoides 
riveroi 

sauli 
simulacrus 
speccacoeliacus 
subpunctatus 
sylvatica 
t:aeniatus 
ta lam.-incae 

trinitatus 
·. trossulus 
vcrtebralis 
whymperi 
zelus 

N

5

1 

6

97 

1 

5

4

3

42 

20 . 
51 
71 

4 
.·.79 

16 
6 

-X 

9. 20 

1lh 70 

10.03 
7. 61 · 
7.30 

16.20 
10.28 

9.20 

8. 77 
9.24 

10.56 
8.93 
8.20 

.90 · 
8.39 

10. 25 ,, 

Male 

s 

1.22 

0.46 

0.78 

1.41 ' 

0.33 

Oe J°9 c 

O.t+O 

0,75 

1.03 

0. 71. 
0.51 

2X
S,E. 

1.10

1.26 

0.33 
.· -0~92 

0.12 
0.26 

o.46 
0.20 
0.12 

0~74,;:/.:.: .0~ 74 
·: Q;. 69·<":: . .. \ () ::~ 6 

· o.47 
o.sa· 

·9.24 
0.47 

Range 

7.1-10.3 

9.6-10.6 

6.2-10.1 

14,1-17.6· 
9. 9-10··~ 7 / ... · 

7.4-9.8 
7~8.-10.9 
8.8-12.·7 

7.5-9.9 
··6.2-10~1 

8.9.;.;10~ 7'\ 
6~6-9.'9 , .. 

7~6-9.4 : 
' '•

9.7-11.2 

·' ·

N 

.1 . . .

6

127 

1 
13 

7 

5

4

62 
34 
66 

127 

-X 

10.80 

10.43 

n.a1

10.50 

18.97 
11.40 

9.42 

9.65 
10.75 ..
11. 76 

9.49 
7.87 

\;t\t'.:•:it(Y:}4~
30 · ·,. 9.'16 ' 
13 ' 10.47 

Female 

s 

0.67 

1.20 

0.23 

0,73 

0.39 
0.91 

1.27 
0.84 
o. 67

0. li2 

0,76 

0,54 
0.83 

2X
S.E, 

0.61 
0.12 

0.64 
0.17 
0.65 

0.39 
o. 23

0,44 

0.10 
0.12 

0~42 
0.17 

0.20 
0.46 · 

Range 

9.2-11.2 

6.7-10.4 

17~ 2::.21~ 8 ~ 
11.2-11. 7 

8,3-10.1 

9.0-10.0 
8.9-12.6 
9.3-14.0 
7.5-10.7 
6.7-10.4 

8. 8-9. 7 
1 .. 1~10.2 

8.2-10,5 
9.5-11.8 



Table ll}. Basic statistic& for Toe Length (TOEL). 

Male Female 

Species N - 2X - 2X 
X s Range N s R~nge S,E, X S,E, 

alagonnus 
nlboguttatus 9 5.57 0.38 0.25 4.9-6.2 9 6.11 0.45 0.30 5. li-6.8 .
nmpli s-simus 2 8.85 0.07 0.10 8.8-8.9 

anthracinus 19 Li-.11 0.50 0.23 3.2-5.0 22 4.41 ·o.s4 0.23 3.6-5.4 

a:-:gus 4 1 .9s· 0.81 0.81 7.0-8.8 

a's·tralos 3 5.80 o.s3 ·0.61 5.2-6.2 6 6.80 0.99 0.81 5.6-8.4 

baeobatrachus 10 3.37 0.25 0.16 2.9-3.8 

beebei 2 2.95 0.21 0.30 2.8-Jei 

bromclicola 

b:::unneus 2 4.65 0.07 0.10 4.6-4.7 

C3pixaba 

curiocn. 
chocoensis 1 4.00 

cistcrnoculus 1 5.70 o.oo o.oo 5.7-5.7 

collaris 8 5.64 0.34. 0.24 5.3-6~2 15 6.30 . 0 .l+7 0.24 5.6-7!>2 

cruciarius 2 5.30 0,42 .. 0.60 5.0-5,6 

dccussatus 13 3,72 0.24 · 0.13· 3.3-4.1· 17 o.35 . 0.17 3.2-4 .. 5 . 

dceranvillci 2 ·3.45 0.01 0.10 3.4.:.3.5 3 · 0.46 0.53 3.7-4 .. 5 

dunn.i 11 5.22 0,24 0,14 4.8-_5. 7 7 0.53 0.4Q 505-7.0 

elnchyhistus 18 5.53 0.62 0.29 4.4-7.2 . 49 5.95 0.53 0.15 4.7-7v2 

f cn·uGincus ,I 7 · s.11 0,51 0,38 4,3-509 
~ ,_ ... 

f:cntcrdanicli 1 5,40· +' 

·•



Table 14. Continued. 

Male Female 

Species N - s 2X - 2x·
X S .E. Range N X s Range S.E. 

f uliginosus 36 5.63 0.33 0.11 4.9-6.1 43 6.17 O,A5 0.14 5.3-7.1 

galerus 4 5.60 0.38 0.38 5.J-6.1 4 6.55 0.06 0.06 6.5-6.6 

herminae 30 5~02 0.49 0.18 4.1-5.9 l~1 5.64 0.60 0.19 4.7-7.7 

infraguttatus .13 4.87 0.75 o.42 3.0-5.6 7 4.87 o. 78 · 0.59 3.4-5.9 

~nguinalis 84 5.62 0.49 0.11 4.5-6.7 96 5.92 0.50 0.10 5.0-7.6 

kingsburyi 1 5.70 

latinasus 1 7.50 ' 3 6.53 0.95 1.10 5.6-7.5 

lehmnnni 2 3.35 0.21 0.30 3.2-3.5 

IT!andelorum 1 7.30 

marchesianus 13 3.75 0.19 . 0.11 3.5-4.1 23 -3. 71 o. 25 0.11 . 2.3-4.2 

meridensis 2 :1. 75 0.78 0.10 7.2-8.3 

mertensi 5 5.96 0.69 0~62 5.2-7.1 . 11 -6.47 . 0.64 Q.39 5.6-8.0 

modestus 14 5.87 0.32 0.17 5~3-6.4 12 . 6.27 0.38" 0.23 5.5-6.9 

nubicola 73 3.60 o •. 37 0.09 3.0~4.6 121 3.58 0.43 0.08 2.5.:.4.9 

o lf ersioides 2 3.85 0.21 0.30 3. 7-4.0 · 5 .J.42 o. 23 0.20 3.1-3.7 

-olmoni 
orthius 19 5.58 0.37 0.17 5.1-6.4 33 ·6.50 0.61 0.21 5.4-8.3-

palmatus 25 7.57 0.72 0.29 6.5-9.2 27 8.23. 0.99 0.38 6.8-10.2 

pcrcnopalmus 5 6. 72 0.41 0.37 6 --~-7. 2 · 

peruvianus 1 -.4. 70 

phacocencon 1 4.20 1 : 4.30 .r:-
~ 

VI 



Table 14. Continued. · 

Male Female 

Species . N
.. s 2X Range - s 2X 
X S.E. N X S.E. Range 

phaleromystax 5 4.96 0.68 0.61 3.8-5.6 1 5.60 
piuntza 1 8.50 
praecia .6 5.57 0.26 0.21 5.3-6~0 6 5.73 0.44 0.36 . 5.1-6.2 
pratti 97 4.12 0.47 0~ 10 3.3-5.7 127 4.25 0.41 0.07 3.6-5.8 
r.3:mosi 1 4.00 
ranoides 1 . 5.80 
riveroi 5 7.98 1.00 0.90 6.3-8.8 l3 10.05 0.44 Oo24 9.0-10.s 
sauli 4 5.52 0.15 0.15 5.4-5.7 7 6.17 0.46 0.35 - 5.4-6.7 
simulacrus 3 5.10 0.44 a.so 4.6-5.4 5 5.28 0.37 0.33 4.9-5.8 

speccacoe~iacus 42 4.83 0.29 .0.09 4.2-5.5 4 5.58 ·0.31 0.31 5.3-6.0 
subpunctatus 34 j.06 0.36 0.12 - 4.2·.5.9 62 6.01 0.59 0.15 5.0-7.4 

. ..

sylvatica 20 5.84 0.63 0.28 4.8-7.1 . 34 6.67 - 0.84 0.29 5.0-8.2 

taeniatus 51 4.90 0.43 0.12 4.0-5.8. 66 5.19 0.53 0.13 3.9-6.3 
talamancae 71 4.37 0.35 0.08 3.7-6.0 75 4.46 0.38 0.09 2.5-5.2 

trinitatus 

trossulus 4 5.62 0.60 0.60 5.2-6.5 4 5.20 0.27 0.27 4.8-5.4 

vcrtebralis 79 4.45 o.47 0.10 · 3.6-5.7 84 . 4. 76 0.52 0.11 3.8-5.8 

whymperi 16 4.68 0.33 0.17 4.2-5.3 30 5o10 0.45 0.17 4.2-5.9 

zelus 6 5.52 0.52 . 0.43 4;1-6.3 13 5.77 0.36 o. 20 5.2-6.5 

~~ ...... 
(J\



Table 1 t: 
J..J• Basic statistics for Toe Disc· Width (D'I'OE). 

Male Fem.ale 

Species N - s 2X - s 2X Range X S,E. Range ?~ X S,E, 

alagoanus 
nlboguttatus 9 0.10 0.07 0.6-0.9 9 o. Bli-. o.13 0.08 0.7-1.0 

amplis-simus 2 1.40 o.oo . o.oo 1.4-1.4 

anthracinus 19 0.49 0.08 0.04 0.-4-0.7 22 0.69 0.06 0.03 0.4-0.9 

.;1r.gus 4 1.22 0.13 0.13 1.1-1.4 

a's·tra los 3 0.57 0.06 0.07 0.5-0.6 6 . 0.72 0.08 0,06 0.6-0.8 
bacobatrachus 10 0.56 0.07 0.04 ·o.s-0.1 
becbci 2 a.so 0,14 o. 20 0-.4-0. 5 

bromelicok 
brunneus 2 0.65 0.07 0.10 0.6-0.7 
c~pix.:1.bn 
cnrioca . •. ~ ...
chocoensis 1 0.60 
cistcrnaculus 2 · · 0.85 o. 21 0.30 o. 7-1.0 

collari's 8 0.85 0.08 o.os 0.8-1.0 . 15 0.91 0.10 0.05 0.8-1.0 

cruciarius 2 p.75 Q.07 0.10 0.7-0,8 

clccussatus 13 0.53 0.06' 0.03 0.4-0.6 17 · 0.51 0.07 .O.Oj 0.4-0.6 

dcgranvillci 2 0.50 a.a a.a 0.5-0.5 3 .0.90 . o. 20 o·.23 0.7-1,1 
dunni 11 0.82 0.09 0.05 o. 7-1. 0 7 .. ~ 1.01 0.15 0 .11-. 0.0-1.2 
clnchyhistus 18 . o. 78 0.10 0.05 o. 6-1·. 0 49 · 0.85 0.12 0.03 0.6-1.,1 

forru3incus 0.07 ~ 
7. 0.71 0,09 0.6-0.8 ~ 

-.I 

fraterdnnicli 1 0.70 3 0.66 0.12 o.p o.6-0.3 



i \ 

Table 15. Continued. 

Male Female 

Species N - s 2X ·- 2X 
X S,E. Rnnge N X s Range S,E, 

fuliginosus 36 1.04 0.03 0.05 0.8-1.4 43 1,13 0.14 0.04 0.9-1,4 
galerus 4 0.78 0.05 0.05 0.7-0.8 4 . :· 0.92 o·.·13 o.06 0,8-1,1 
herrninae 30 . 0.74 0.11 0.04 0.5-1.0 41 1,14 0,18 0.06 1,0-1,9 
infraguttatus 13 0.68 0.13 0.07 · 0.4-0.8 7 . o. 70 0.15 0.12 0,4-0,9 
~nguinalis 84 0.96 0.11 0.02 0.7-1.2 96 1,04 0,14 0.03 0,8-1.5 
kingsburyi 1 · 0,80 

latinasus 1 1.10 2 0.85 o. 21 0.30 0.1-1.0 

lehmanni 2 0.60 0.14 0.20 0.5-0.7 
mandelorum 1 0.90 · 

marchesianus 13 0.58 0.11 0,06' 0.·4-0. 8 23 0.63 0.11 0.05 0,4-0.9 

ncridensis 2 · 1,20 o.o o.o 1,2-1,2 

mertensi ·5 0.84 0.11 0.-10 0.7-1.0 11 o·. a1 ; 0.07 0,04 0~1-0.9 

m.odcstus 14 0.76 0.14 0.08 o. 6-1. o 12 0,82 0.15 0.09 0.5 ... 1.0 

m.:bicola 73· 0.53 o•.oa 0. 02: 0.4-:-0.7 121 0.54 0.10 0.02 0,3-0.8 

0 lfersio:!.des 2 0.50 o~o o.o 0.5-0.5 5 0,50 0.10 0.09 0.4-0.6 

olmoni 
orthius 19 0.71 0~06 0.03 0.6-0.8 33 0~80 0,09 · 0,03 0,6-1,0 . 

p~lmatus 25 1.25 0.23 0.90 o. 9-1. 8 27 i.30 ·o .22 0.09 0.9-1.7 

pcrcnop.:ilmus 5 1.04 0.11 0 .. 10 0. 9.::1. 2 7 1,03 0, 14 0.10 0,9-1,2 
pcrt.1vinnus · 1 ·o.ao 

~ 
~ 

ph.nc.occ.ncon 1 . 0 • 50 1 0.10 0::,



Table 15. Continued. 

Male Female 

Species N - 2X - 2X 
X s Range N X s Range S,E. S .E. 

phaleromystax 5 0~74 0.11 - 0.10 0.6-0.9 1 o.9o 
piuntza 1 1.00 
praccia 6 0.85 0.14 0.11 o. 7-1.1 :· '.6 0.85 0.18 0.14 0.7-1.1 

· pratti 97 0.68 0.13 0.03 0.5-1.2 127 o. 71 0.14 0.02 0.5-1.3 

r.qmosi 1 0.70 

ranoides 1 a.so 
riveroi 5 1.44 0.21 0.19 1.2-1. 7 13 1.82 0.18 0.10 1.6-2.1 

sauli 4 0.82 0.10 0.10 0.7-0.9 7 0,91 0.12 0.09 0.7-1.1 

sir:1.ulacrus ·3 0.70 0.10 0.12 0.6-0.8 5 · o. 78 · 0.08 0.07 0.7-0.9 

speccacoeliacus 42 o. 65 ·. 0.07 0.02 0.4-0.8 4 · 0.72 o.os 0,05 0,7-0.8 

subpunctatus 34 0.56 0.07 0.02 0.4.;.Q.7 . 62 o.63 0.07 0.02 0.5-0,8 

syl vr~tica 20 0.87 . 0.11 0.05 o. 7-1.1 34 0.96 · 0.12 0.04 0~8-1.2 

tacniatus 51 0.73 ·O. 07 0.02 0.6-0.8 66 0,72 0.08 0.02 0.5-0.9 

tnlamancae 71 . o. 75 0.09 0.02 · 0.6-1.0 75 0.76 0.10 0.02 0.6-1.0 

trinitatus 
trossulus 4 0.85 0~06 0.06 0.8-0~9 4 o.·1a · 0.05 0.05 0.7-0.8 

vcrtcbralis . 79 0.50 o. 08 - O·. 02 · 0.4-0.7 84 0.55. 0,08 0.02 0.4-0.7 

whympcri 16 0.67 0,09 0.04 0.5-0.9 30. 0,75 0.08 0,03 0.6-0.9 

zcll!s 6 0.82 0.08 0~06 0.7-D.9 13 0.75 0.07 0.04 0.7-0.9 

.f.' 
1-l.
\0




