Herpetology Notes, volume 3: 141-150 (published online on 13 May 2010)

First assessment of the male territorial vocal behaviour
of a Malagasy leaf litter frog (Gephyromantis thelenae)

Katharina C. Wollenberg®* and James Harvey?

Abstract. We infer the role of vocalization in male territorial behaviour in an inconspicuous frog species (Gephyromantis
thelenae). We test for differences in the vocal response of males to playback of conspeciyc calls versus calls of the syntopic sister
species (G. eiselti). In addition, we describe a novel “aggressive” call type, produced to challenge territorial intruders. We found
G. thelenae males to signiycantly increase their vocal activity towards conspeciyc playback, sometimes accompanied by positive
phonotactic behaviour. A few males reduced their vocal response relative to control recordings, and also tended to show negative
phonotaxis. These differences in territorial behaviour may be related to differences in call parameters affected by male quality.
This indicates that male G. thelenae probably do not perceive calls of G. eiselti as conspeciyc competitors. Such acoustic niche
partitioning might be the result of divergent sexual selection on advertisement calls that could have promoted speciation in these
two closely related, syntopic species, but alternate explanations cannot be ruled out at this point until preferences of females are

assessed and more data on population genetics are available.
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Introduction

Mantellid frogs of the Gephyromantis boulengeri spe-
cies group (subgenus Gephyromantis, Methuen, 1920;
sensu Glaw and Vences, 2006) are small, brown, diurnal
anurans that can be found in the leaf litter. Their distinc-
tive loud calls make up a large proportion of the acoustic
environment of the rainforests and secondary vegetati-
on in eastern Madagascar. Described species belonging
to this monophyletic group are Gephyromantis blanci
Guibé, 1974, G. boulengeri Methuen, 1920, G. decaryi
Angel, 1930, G. eiselti Guibé, 1975, G. enki (Glaw and
Vences, 2002), G. leuocephalus Angel, 1930, G. ru-
newsweeki Vences and De La Riva, 2007, and G. thele-
nae (Glaw and Vences, 1994). Due to signiycant genetic
differences, we do not include G. klemmeri Guibé, 1974
in this subgenus (cf. Vieites et al., 2009). All species in
this group are suspected to have endotrophic develop-
ment (lacking a feeding tadpole stage), as they occur
exclusively within forest leaf litter far from aquatic ha-
bitats. Endotrophic (nidicolous or direct) development
has been conyrmed in two of the eight species (G. eiselti
and G. enki; Glaw and Vences, 2007), and a undescri-
bed candidate species (G. cf. blanci, KCW own data).
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Despite their interesting life histories, information about
the biology, mating behaviour and geographical modes
of speciation in this group are very scarce, as these frogs
are extremely secretive and difycult to observe. (I) The
yrst objective of this paper is to assess the role of voca-
lization with respect to male territorial behaviour in one
species of Gephyromantis (G. thelenae).

Many lineages of frogs display high levels of morpho-
logical homoplasy, which often makes it virtually im-
possible to distinguish between closely related species
by using external characters only (e.g., Emerson, 1986).
In contrast, advertisement calls of frogs are directly lin-
ked to their reproductive behaviour, highly species-spe-
ciyc and potentially under sexual selection (e.g., Glaw
and Vences, 1994). The call of a male frog is considered
to serve as a quality trait, with different call parame-
ters being linked to morphological and physiological
properties, such as body size. One presumed mode of
speciation, particularly in sister species with overlap-
ping geographical ranges, is divergent sexual selection
on advertisement calls due to changes in female pre-
ferences. This hypothesis has recently been conyrmed
in Neotropical frogs of the genus Physalaemus, using
comparative methods (Boul et al., 2007).

In order to demonstrate that sexual selection drives
speciation, the following criteria must be met: male
signals must differ signiycantly among populations or
recent sister species; females must prefer local male si-
gnals to foreign ones; divergence in male signals must
result from selection and not genetic drift; and ynally,
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divergent signals and preferences must be correlated
with restricted gene pow at nuclear loci, to show that
populations are diverging towards distinct species, i.e.
incipient species (Boul et al., 2007). Both ecological
speciation to exploit different niches and differences
in breeding phenology are also possible, but would not
necessarily result in calling signal divergence. Gephyro-
mantis thelenae bears high morphological resemblance
to its sympatric and, in some localities, syntopically oc-
curring sister species, G. eiselti, but can be distinguished
from it by differences in male advertisement calls.

The study of female preferences in these frogs is very
difycult, as females are even harder to ynd than males
(as they do not vocalize, they might only occasional-
ly be caught in pitfall traps). We therefore argue that
male-male interactions also are a good proxy to deli-
mit Boul et al.ds (2007) yrst criterion of signiycant call
divergence, and test for differences in the behavioural
response of male G. thelenae to conspeciyc versus in-
terspeciyc calls (broadcast as playback). (I11) We assu-
me that a difference in behavioural response towards
the two playback categories provides observational
evidence for acoustic niche partitioning, which would
make them candidates for divergent sexual selection
that could have promoted speciation in these closely re-
lated sister species, in which case further effort to assess
female preferences would be warranted.

The most common call type produced by frogs is the
male advertisement call to attract females and to deter
rival males, which can also have the additional function
of delimiting territories (but not coercively, see Ryan,
1985). Fights can often be observed, when physical ter-
ritories are violated by a conspeciyc intruder (Gerhardt
and Huber, 2002). This call type is much more frequent-
ly produced than the response call of a female towards
a male (reciprocation call, e.g., Shen et al., 2008), and
the the release call during amplexus and the distress call
(emitted towards a predator), respectively (for Malag-
asy frogs described in Glaw and Vences, 2007). These
so-called encounter- or aggressive calls that are produ-
ced to challenge territorial intruders, often followed by
tactile encounters, were originally described in Hyalino-
batrachium peischmanni (McDiarmid and Adler, 1974)
and Lithobates clamitans (Wells, 1978, Wells, 1988),
and have since been recorded in several other frog
species (e.g., Wells, 1980; Bee, 2003; Abrunhosa and
Wogel, 2004; Quiguango-Ubillis and Coloma, 2008).
Although the advertisement calls of many Malagasy
frog species (Boophis and all Heterixalus) consist of
two or more different notes, which are hypothesized
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to play different roles in intraspeciyc communication
(Glaw and Vences, 2007), the presence of aggressive
calls has been postulated (Vences et al., 2002; Kohler et
al., 2007) but not experimentally conyrmed and descri-
bed for Malagasy frogs to date. (111) The third objective
of this paper is to describe a call type which we were
able to observe in male G. thelenae that potentially has
the function of communicating aggression towards rival
males. We furthermore provide notes and yrst data on
male phonotactic reactions towards the three different
types of stimulus.

Materials and Methods

The vocal behaviour of male Gephyromantis thelenae was ob-
served during the rainy season in January — February 2008, at two
sites in the area of Andasibe — Mantadia National Park in central-
eastern Madagascar: i) in the vicinities of the village of Andasibe,
on a hilltop adjacent to a track, in secondary vegetation (dense
ferns with interspersed Eucalyptus trees; 973 m asl; 18°55.069’S;
48°25.019’E), ii) at a site between Torotorofotsy swamp and
Park Mantadia, known locally as Camp Prolemur; 986 m asl;
18°46.254°S; 48°25.917’E) in secondary vegetation (dense ferns
with interspersed Eucalyptus trees). Calls of individual frogs of
both G. thelenae and G. eiselti (sister species relationship conyr-
med in Vieites et al., 2009) were taken from a CD of frog calls of
Madagascar (Vences et al., 2006) and repeated automatically, and
then broadcast as conspeciyc or heterospeciyc playback to indi-
viduals of G. thelenae using a Sandisk Sansa Shaker mp3-play-
er with a built-in speaker in close proximity to the frog. Signal
amplitude was comparable to the sound pressure emitted from
frogs encountered at the site (initially 30cm distance, amplitude
not measured, but equal for all stimuli). We know that the used
equipment (speakers) was not up to standard as compared to other
bioacoustic behaviour studies in frogs, however we think that this
was sufycient for a yrst bioacoustic assessment in this sympatric
frog sister species pair.

Playback recordings were made in sets of 10 minutes. As a
control, the individuals were yrst recorded for 10 minutes pri-
or to conspeciyc experiments, and optionally followed by he-
terospeciyc and aggressive call playback (that were only tested
on males that decided to stick around and be tested again). We
collected supporting information on habitat, weather conditions
and movement of the calling individuals relative to the speaker
(phonotaxis) for each of those sets, and frogs were occasionally
also videotaped. In total, the observations were made on seven in-
dividuals over seven days (these were identiyed by their localized
home ranges and by comparison with reference pictures that were
taken after initial visualization). Under those yeld conditions, the
individual frogs were tested for different playback categories and
varying numbers of replications. For instance, some frogs were
not encountered again after one set of playback, while another
male showed site ydelity and could be found and tested over se-
veral days. Because of this small sample size, it made sense to
pool the data of individuals in order to have enough datapoints
for preliminary tests — but this procedure did not allow to take






