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VARIABILITY OF ADVERTISEMENT CALLS AND RELEASE CALLS
OF GREEN FROGS IN THE MOSCOW OBLAST’, RUSSIA
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INTRODUCTION

Research on anuran bioacoustics has been intensively
carried out during last 25 years. In the course of this pe-
riod, a considerable amount of data was accumulated on
qualitive as well as quantitative call parameters of many
frog species. Frog calls seem to be largely species-spe-
cific, allowing for their use in regional faunistical explora-
tions. New species and subspecies of frogs have been de-
scribed based on their bioacoustic differentiation (Schnei-
der and Sofianidou, 1985).

Comparative studies of acoustic signals in the amphi-
bia are made difficult by the fact that the calls of these poi-
kilothermic animals depend on environmental parameters.
Dependence of call variables on temperature is known
and, in general, is well-studied for many groups (Radwan
and Schneider, 1988; Schneider et al., 1988), but other
variables, such as body size and sex of the animal, or
weather, level of motivation, season and interspecific
hybridization also can play important roles (Green, 1982;
Malmos et al., 2001). For example, influence of body size
on various parameters of advertisement calls was revealed
for the genera Rana, Bombina, Alytes, and Bufo (Egiasa-
rian and Schneider, 1990; Nevo and Schneider, 1983).

The aim of the present work was an attempt to contrib-
ute to the understanding of the influence of temperature,
body size and sex on different call types for two frog spe-
cies: Rana ridibunda Pall. and R. lessonae Cam.

MATERIAL AND METHODS

Material was collected in July 1988 from ponds
around the Zvenigorod biological station [Faculty of Biol-
ogy, Moscow State University (MSU), Odintsovo raion,
Moscow Oblast’, Russia]. Calls of adult sexual mature an-
imals were recorded in chorus and individually. In addi-
tion we captured 21 individuals of R. ridibunda and 40 in-
dividuals of R. lessonae of different sexes and size catego-
ries for which we recorded release calls (at water tempera-
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tures ranging between 6 to 22°C). Recording of signals
were made with a dictaphone Forward LF-182A HONG-
MAN or a tape recorder Panasonic RX-M50, at a tape
speed of 9.25 cm/sec and at a distance of about 40 cm
from animal. Comparison and analysis of sound signals of
frogs were made at PC employing “Avisoft-SASLabPro”
software.

The studied animals were divided into the size classes
“small” and “large.” Snout-vent lengths of these catego-
ries were as follows: R. ridibunda: 84.0 —93.0 and 74.1 —
76.6 mm for “large” and “small” males, respectively, and
120.0 — 150.2 and 75.0 — 80.0 for “large” and “small” fe-
males, respectively; R. lessonae: 58.7 —60.7 and 54.3 —
55.0 mm for “large” and “small” males, respectively, and
62.1 —67.0 and 58.1 —61.6 mm for “large” and “small”
females, respectively.

RESULTS AND DISCUSSION

Advertisment calls. With increasing temperature, the
main parameters of the advertisement calls of both species
change as follows, based on our analysis of recordings
from frog choruses: intercall interval and call duration de-
crease (due to a decrease in the duration of intervals be-
tween single pulses); single pulse duration decreases, the
number of pulses per call increases (Tables 1 and 2, Figs. 1
and 2). Some increase in energy maxima of the dominant
frequencies is observed in Rana ridibunda calls, except
the third frequencies maximum. Oppositely, Rana lesso-
nae demonstrates the decrease of frequencies maximum
values with the increase of temperature.

Release calls. Data on release calls (analysis of indi-
vidual recordings) were analyzed separately for eight
groups in R. ridibunda, depending on sex, size and tem-
perature (Table 4). Data for R. lessonae were divided only
into four groups, depending on sex and body size and refer
all to a temperature of ~16°C (Table 3).

The increase of temperature induces the release call of
Rana lessonae (we compared frogs equal in sex and of the
same size) a decrease in call duration in all groups, except
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Fig. 1. Advertisement call of R. ridibunda. The influence of temperature on the components of call. R, coefficient of approximation. For other abbrevia-
tions, see Table 1.
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Fig. 2. Advertisement call of R. lessonae. The influence of temperature on the components of call. R, coefficient of approximation. For abbreviations,
see Fig. 1 and Table 1.
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small males, a decrease of pulse group duration, pulse du-
ration, interval between pulses; and the number of pulse
groups per call increases.

However, the large animals do not demonstrate such
regularity. Perhaps, it can be explained by the fact, that in
laboratory conditions frogs did not have time to cool off
completely to 8°C in allocated time.

Frequencies maxima change chaotically, the third fre-
quencies maxima can disappear with the increase of tem-
perature. The small females do not demonstrate F3.

The small frogs (we compared frogs of similar sex, at
the same temperature) have higher number of pulses per
group, but the pulses are shorter, than pulses of the large
ones. Values of the frequencies maxima of small frogs are
higher, that of large ones, F'3 can disappear.

There are some differences in voice parameters of
small and large frogs, depending on their sexual appertain-
ing.

Large females have longer call duration than large
males, and intervals between the pulse groups are shorter,
and there is a contrary situation with small frogs.

The first frequencies maximum of females is higher
than the males’ one, independently of the size.

Large males of Rana lessonae have longer call dura-
tion, than large females, and vice versa, with small frogs.
In other words, situation with Rana lessonae is reverse to
the one with Rana ridibunda.

Females demonstrate the longer interval between
pulse groups and the greater number of pulses per pulse
group, males demonstrate longer interval between pulses,
than females.

First and second frequencies maxima are observed in
all groups, and F3, only in a group of small males.

The small frogs of Rana ridibunda utter the shorter
call with less number of pulses per call.
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