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NOTES ON TERRITORIAL AND VOCAL BEHAVIOR OF 
NEOTROPICAL FROGS OF THE GENUS 

CENTROLENELLA 

ROY W. MCDIARMID AND KRAIG ADLER 

ABSTRACT: Male-male interactions of two species of centrolenid frogs (Centrolenella viridissima in 
Mexico; C. valerioi in Costa Rica) are described. This variously involves an approach sequence con- 
sisting of jerky rocking motions, an amplexus-like clasp, and a call. This call is different from the 
previously-described mating call, being of lower intensity and of slightly longer duration. It is sug- 
gested that it be termed an encounter call. 

THE tiny, green frogs of the family 
Centrolenidae represent a small but mor- 
phologically distinct assemblage of about 
60 species ranging from Mexico to Paraguay 
and southeastern Brazil. These frogs are 
arboreal and breed along permanent, fast- 
flowing streams from sea level to about 
1800 m elevation. Little has been published 
concerning their life history, with the 
exception of the northernmost species, 
Centrolenella viridissima. Duellman and 
Tuleeke (1960) reported on the breeding 
activity, mating calls, oviposition sites and 
tadpo^s of this species in Mexico. Our 
paper presents data on territorial behavior 
and the existence of a call in males of two 
species of Centrolenella that apparently is 
distinct from their mating call. All times 
are expressed as Standard in World Time 
Zone 6 (in the United States, Central Time 
Zone). 

Observations were made by Adler on a 
population of C. viridissima along a rush- 
ing mountain stream in a deep, steep-sided 
gorge 3.1 km (by road) north of Teocelo 
(• Teocello), Veracruz, Mexico, at an 
elevation of 1000 m. The sides of the gorge 
are densely covered with broadleaf trees, 
shrubs, and occasional bromeliad-encrusted 
oaks; much of this vegetation directly over- 
hangs the water. Males were calling from 
vegetation above the water from 1900 to 
2300 hours on 19 July 1964, when all of 
these observations were made. As reported 
by Duellman and Tuleeke (1960), the call 
of this species is a single, short, and very 
high-pitched "peep"; in the present ob- 
servations, the estimated duration of each 

HERPETOLOGICA 30:75-78.   March, 1974 

call is less than one second, with the in- 
terval between calls typically 8 to 12 s 
(average, 10). 

One apparently territorial encounter was 
observed. A male (A) was seen at 2130 
hours calling from the top of a large hori- 
zontal leaf 10 m above the water. As soon 
as a second male (B, sex determined by 
dissection) jumped onto the same leaf 
about 15 cm from A, the behavior of A 
changed noticeably. He began a jerky 
series of fore-and-aft rocking motions as 
he moved slowly and at constant speed to- 
wards B; A did not jump but walked in a 
seemingly deliberate fashion. As he did, 
his call changed to a medium-to-low 
pitched "preep" which was somewhat 
longer (1 s or slightly more in duration) 
and softer than the presumed mating call; 
additionally, the pitch of each call seemed 
to increase slightly with time. Because of 
the noisy stream below, it was difficult to 
hear the softer of the two calls. Thus, two 
field companions were asked to verify the 
existence, characteristics and source of the 
softer call, which they did accurately and 
without prior description. These softer calls 
were repeated at intervals of about 3 to 5 s. 

After the resident male (A) moved 
towards B, B also made a few jerky move- 
ments similar to those of A but always 
moved perpendicular to the axis of A's 
movements. When A finally contacted B he 
mounted from the left rear side and briefly 
effected an axillary-like amplexus before B 
quickly twisted from his grip. Male A did 
not pursue but reverted to the original loud 
"peep"  calls.    Male  B  then  moved  to  a 
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nearby vine; A continued calling as he 
moved about on the top surface and under- 
side of the leaf. Whenever B subsequently 
hopped back onto the leaf, A would resume 
the jerky movements and the softer "preep" 
calls; this sequence occurred three times 
before B finally left. Male B never called 
throughout these observations; male A, 
however, called continuously until 2300 
hours when these observations were dis- 
continued and individual B was collected. 
Successful oviposition was not observed but 
a clutch of 22 eggs in early cleavage was 
found the next morning attached to the 
underside of this leaf. Two other clutches 
were taken about 10-15 m from the first 
clutch; these were in early blastula and 
numbered 20 and 26 eggs, respectively. All 
frogs collected are deposited in the Univer- 
sity of Michigan Museum of Zoology 
(number  125753). 

Similar observations were made by Mc- 
Diarmid on Centrolenella valerioi in Costa 
Rica in 1971. A small stream emptying into 
the Quebrada Aguabuena in Tropical Wet 
Forest near the Tropical Science Center 
Research Station (elevation 15 m) near 
Rincon de Osa, Puntarenas Province, Costa 
Rica, was selected for a detailed study of 
the reproductive ecology and behavior of 
sympatric species of Centrolenella. The 
stream was 2-5 m in width and not more 
than 0.5 m deep during the study. It was 
completely covered by the forest canopy 
with many broad-leaved plants overhang- 
ing the water. The study site was visited 
from 1-3 times during each 24-hour period 
from 4-17 May. The call sites of males of 
several species were marked and their re- 
productive behavior recorded. 

At 1930 during the evening census of 14 
May, a male C. valerioi (No. 1 in the 
study) was calling from its site on the 
ventral surface of a large leaf of Gustavia 
sp. (Lecythidaceae) 160 cm above and 40 
cm in (shoreward) from the stream edge. 
This male had been located and followed 
continuously from 7 May. At 0420 on the 
following day, 15 May, this male was 
observed in amplexus with another male 

of C. valerioi. During the 4 or 5 minutes 
of observation, amplexus was broken and 
reinitiated several times. During amplexus 
one of the males (presumably the resident 
male) uttered several soft "squeaky" calls 
that were noticeably quieter and different 
from the typical mating call. It was not 
realized until later that the second frog was 
probably a male, since no eggs were visible 
through the transparent sides of the body 
and no new egg clutches were deposited in 
the area that night; as the specimen was 
not collected, we cannot rule out the pos- 
sibility that it was a spent female. The 
resident male (No. 1) was in place that 
night and continued to call until 18 May 
when the study was terminated. 

A similar situation was recorded for an- 
other resident male of C. valerioi (No. 23). 
This individual was first located on 8 May 
calling from the underside of a leaf of 
Dieffenbachia sp. (Araceae) 140 cm above 
the water. It was monitored continuously 
and its call recorded on two occasions dur- 
ing the study. On 17 May, male 23 was 
calling at its site at about 0430. At 0447 
two male C. valerioi were found on the leaf 
used by male 23; it was light enough to 
write without using a flashlight. One male, 
assumed to be the resident, was calling in 
the same place that male 23 had occupied 
previously. The other male, assumed to be 
an intruder, was giving the same soft calls 
that were noted in the first case described 
above. However, no amplexus was ob- 
served. At 0502 the nonresident male moved 
to the next leaf upstream and then dis- 
appeared into the vegetation. Male 23 
continued to call until 0516, when all vocal 
activity along the stream ceased. By this 
time it was very light in the forest. Male 
23 was calling again at the site at 2200 on 
17 May. The other male was not seen 
again. 

It is possible that the male observed with 
male 1 on the morning of 15 May was the 
same male observed with male 23 on 17 
May. A distance of about 6 m separated 
these two resident males. During both en- 
counters, all other resident male C. valerioi 
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were calling from their marked sites. Thus, 
it would appear that the frog (or frogs) 
involved in the two described encounters 
was a transient male looking for a suitable 
calling site along the stream. 

DISCUSSION 

The functional significance of vocali- 
zation in frogs has received considerable 
attention. Bogert (1960) tentatively classi- 
fied their vocal repertoire into five basic 
categories, two of which (mating and terri- 
torial calls) are important to this dis- 
cussion. Bogert suggested that the mating 
calls of some species also may serve a 
territorial function, whether a separate 
territorial call exists or not. 

Instances of territorial behavior have 
been recorded in seven families of frogs 
but not previously in the Centrolenidae. 
Such behavior involves fixed spatial re- 
lationships of males, postural changes, 
chasing and combat as well as vocalizations 
(Rabb and Rabb, 1963; Brown and Pierce, 
1967; Goodman, 1971; Pengilley, 1971; 
Crump, 1972; Pierce and Ralin, 1972). 
Among hylid frogs such behavior has been 
observed in several species. In certain 
forms (Pseudacris nigrita, Hardy, 1959; 
Hijla faber, Lutz, 1960) there is physical 
combat between males but apparently no 
territorial vocalizations. In the Mexican 
Phyllomedusa callidryas, there are "almost 
inaudible clucking sounds" in addition to 
physical contact (Pyburn, 1964), while in 
several North American Hyla there is a 
distinct, second call-type which apparently 
serves a territorial function, but no report 
of male-male physical contact (Pierce and 
Ralin, 1972). 

Pierce and Ralin (1972) argued that a 
second kind of call (their Type II) given by 
males of some species of Hyla is best con- 
sidered a territorial call. This territorial 
call is given intermittently when high den- 
sities of males are chorusing. By spacing 
the calling males, it supposedly facilitates 
the localization of a specific male by a 
female in response to his mating call. 

These  data plus  our  own  observations 

can be summarized as follows: (i) males of 
most territorial species produce a call when 
another frog, usually a male, is detected 
within their territory. This call, which we 
term an encounter call, is distinct from the 
mating call and frequently is of lower 
intensity; (ii) the detection of an intruder 
in the territory of a resident male often 
elicits a behavioral response that culminates 
in physical contact or combat or both. 

In most territorial species of anurans, 
including the centrolenids reported here, 
the mating call apparently functions to at- 
tract females as well as to space males. An 
encounter call apparently is important in 
close male-male communication when the 
resident detects an intruder as a potential 
competitor. Instances of vocalizations in 
other species which might be similarly 
categorized as an encounter call include 
the natural "clucking" sounds of male 
Phyllomedusa callidryas (Pyburn, 1964), 
and the "growl" of male Rana clamitans in 
response to a tape-recorded playback of its 
own call, if played within 2-3 m of the 
resident (Jenssen and Preston, 1968). Sub- 
sequent behavior may result in physical 
contact or combat (Wiewandt, 1969; Pen- 
gilley, 1971). Under these circumstances, 
the second kind of call has been considered 
a threat call (Pengilley, 1971) and, to- 
gether with aggressive behavior, may func- 
tion to reinforce the territorial dominance 
of the resident, as initially established by 
dual functioning of the mating call. As we 
have no experimental evidence as to the 
specific function of the second call de- 
scribed for the centrolenids, at this time 
we prefer to use the more descriptive term 
encounter call. 

Finally, we suggest that territorial be- 
havior has evolved in many different frog 
species representing several diverse lin- 
eages, not as the result of peculiar or special- 
ized life histories as suggested by Duellman 
(1966), but rather because of the temporal 
and spatial permanency of breeding or 
feeding sites or both and the local densities 
of frogs. In this sense a flowing stream or 
a forest floor in the tropics is much the 
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same as a breeding pond in temperate 
North America. Various kinds of nests 
(foam, mud depression, burrows, etc.), 
although less permanent than streams or 
ponds, may also be effectively permanent 
during the critical periods of reproductive 
activity and serve as a focal point for terri- 
torial activity in some species (Physalae- 
mus pustulosus, Brattstrom and Yarnell, 
1968; Hyla faber, Lutz, I960; Leptodacty- 
lus insularum, Sexton, 1962; Pseudophryne 
corroboree, Pengilley, 1971). 
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