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On the geographic variation of the advertisement call
of Dendrobates histrionicus BERTHOLD, 1845

and related forms from north-western South America
(Anura: Dendrobatidae)

Zur geographischen Variation des Anzeigerufes
von Dendrobates histrionicus BERTHOLD, 1845
und verwandter Formen aus dem nordwestlichen Siidamerika
(Anura: Dendrobatidae)
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KURZFASSUNG

Anzeigerufe von sechs Populationen von Dendrobates histrionicus BERTHOLD, 1845 und D. occultator
MYERS & DALY, 1976 wurden untersucht. Unter Einbezichung von Literaturdaten zum Anzeigeruf anderer Popu-
lationen von D. histrionicus und D. lehmanni MYERS & DALY, 1976 zeichnen sich zwei Gruppen ab: Die ndrdlichen
Populationen mit relativ langen Lauten (2 125 ms) und einer medngen Lautwiederholungsrate (2-3,5/Sekunde) sowie
die stdlichen Populationen mit deutlich kiirzeren Lauten (X 100 ms) und einer héheren Lautwiederholungsrate
(mindestens 5/Sekunde). Die ndrdlichen Populationen haben zudem ihnliche Dominanzfrequenzen und werden daher
als artgleich aufgefait. Wir ordnen sie D. histrionicus sensu stricto zu. Es wird vorlaufig vorgeschlagen, daB die
sidlichen Populationen mindestens drei Arten angehdren: Dem hier revalidierten Dendrobafes sylvaticus
FUNKHOUSER, 1956 sowie D. lehmanni und D. occultator, deren Status weiterer Untersuchungen bedarf.

ABSTRACT

Advertisement calls of six populations of Dendrobates histrionicus BERTHOLD, 1845 and D. occultator
MYERS & DALY, 1976 were studied. When we combine our results with published data on advertisement calls of other
populations of D. histrionicus and D. lehmanni MYERS & DALY, 1976, two groups become evident: northern popu-
lations with relatively long notes (2 125 ms) and a low note repetition rate (2-3.5/second) and southern populations
with distinctively shorter notes (< 100 ms) and a higher note repetition rate (at least 5/second). The northern popula-
tions, in addition, are similar in dominant frequency; hence, they are regarded to be conspecific. We assign them to D.
histrionicus sensu stricto. The southern populations are tentatively suggested to belong to at least three species: Den-
drobates sylvaticus FUNKHOUSER, 1956, which is revalidated here, and D. lehmanni as well as D. occultator, the
statuses of which deserve further investigation.
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INTRODUCTION

Along the Pacific coast of Colombia
and northern Ecuador, poison frogs related
to Dendrobates histrionicus BERTHOLD,
1845 are widely distributed (fig. 1). Inter-
population variation of coloration and pat-
tern is enormous, occasionally even be-
tween neighboring populations (MYERS &
DALY 1976). In the past, this led to the de-
scription of several species or subspecies
(see SILVERSTONE 1975). However, com-
prehensive studies by SILVERSTONE (1975)
and MYERS & DALY (1976) revealed that
throughout the entire geographical range of

these dendrobatids external morphology
and skin toxins vary but slightly. As a re-
sult, these authors regarded most popula-
tions (including those for which scientific
names were suggested previously) to be-
long to a single polychromatic species, D.
histrionicus. In contrast, two Colombian
populations were described as new species,
D. lehmanni MYERS & DALY, 1976 and D.
occultator MYERS & DALy, 1976. While
both differ from D. histrionicus mainly in
components of skin toxins (MYERS & DALY
1976; DALY & al. 1986), D. lehmanni was
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suggested to differ also in color pattern
(MYERS & DALY 1976). LOTTERS (1992)
reported color patterns intermediate be-
tween D. histrionicus and D. lehmanni.
Moreover, ZIMMERMANN & ZIMMERMANN
(1988) received fertile hybrids of both latter
nominal species in captivity. These obser-
vations cast some doubt on the validity of
D. lehmanni. In addition, recently it was
proposed that at least some “dendrobatid
alkaloids“ result from dietary uptake and
sequestering (DALY & al. 1994 a, 1994 b),
thus drastically weakening the value of al-
kaloid profiles for dendrobatid taxonomy in
general.

Recent field studies in Colombia re-
vealed that D. lehmanni and a color morph
of D. histrionicus (form 2 of LOTTERS
1992) occur sympatrically (although, syn-
topic occurrence has not yet been discov-
ered) in the Rio Anchicaya valley, Depar-
tamento Valle del Cauca (LOTTERS & WID-
MER 1997). The authors found considerable
differences in the advertisement calls of
both forms, suggesting that the validity of

D. lehmanni should probably be warranted.
However, LOTTERS & WIDMER (1997) also
found differences in the advertisement calls
of two non-sympatric populations referable
to D. histrionicus. This led to the assump-
tion that D. histrionicus probably com-
prises a complex of sibling species. But
since the authors analyzed only a small
sample, they were unable to verify this hy-
pothesis.

We studied advertisement calls of five
further populations referable to D. histri-
onicus from almost all over its geographi-
cal range and one population of D. occulta-
tor. From all of them vocalizations were
previously unknown. The objectives of this
paper are (1) to describe the advertisement
calls of the populations mentioned, (2) to
compare them with data on vocalizations of
D. histrionicus and D. lehmanni from the
literature, and (3) to contribute to a better
understanding of the geographic variation
of advertisement calls of D. histrionicus
and related forms with respect to possible
consequences for taxonomy.

MATERIALS AND METHODS

Advertisement calls were recorded in
the field or in captivity in rainforest ter-
raria. Recording equipment included a
Sony® WM-D6C tape recorder and a Sony®
ECM- 121 microphone. Distance between
calling frogs and microphone was about 50
cm during recordings. After each recording
the air temperature was measured immedi-
ately. Recordings were analyzed using a
Medav® MOSIP 3000 sound spectrograph
with integrated software Spektro® 3.2 (ver-
sion 1991). Frequency information was ob-
tained through fast Fourier transformation
(FFT width 512). According to MYERS &
al. (1995), D. pumilio O. SCHMIDT, 1857, a
Central American species related to D.
histrionicus, often starts calling with ir-

regular short notes which become constant
throughout the rest of the call. For that rea-
son, we always chose middle sections of
calls for analysis in D. histrionicus and D.
occultator. For each population, spectro-
grams and oscillograms of a two second
section of a characteristic advertisement
call are provided. The following parame-
ters were studied: (1) note duration; (2)
number of pulses per note; (3) note repeti-
tion rate (notes per second); (4) interval
between two notes; (5) frequency range;
and (6) dominant frequency. Terminology
of call description follows HEYER & al.
(1990). Repetition rates were calculated ac-
cording to method “B“ of SCOVILLE &
GOTTLIEB (1978).

Fig. 1 (opposite page): Pacific coast of northwestern South America showing distributions of populations of
Dendrobates histrionicus and related species involved in this paper. B O - type localities;
® O - populations 1-6 studied here (where 6 = D. occultator), A A - other populations mentioned in the text:

A - Serrania de Baudd, B - Anchicay, C - Guayacana, D - Lita, E - Santo Domingo, F - D. lehmanni from Anchi-
caya. The northern populations are indicated by full and the southem populations by open symbols (see text).
Abb. I (gegeniiberlicgende Seite): Pazifikkiiste des nordwestlichen Siidamerikas und Verbreitung der hier
einbezogenen Populationen von Dendrobates histrionicus und verwandter Arten. B O - Typuslokalititen;

@ O - untersuchte Populationen 1-6 (wobei 6 = D. occultator), A A - andere, im Text erwihnte Populationen:

A - Serrania de Baudd, B - Anchicaya, C - Guayacana, D - Lita, E - Santo Domingo, F - D. lehmanni aus Anchicaya.
Die Symbole fiir die nérdlichen Populationen sind ausgefiillt, die fiir die stidlichen offen (vgl. Text).



Advertisement calls of Dendrobates histrionicus and related forms

25

80°

10°

50

0°|-

P above 1000 m elev.

1 above 3000 m elev.

Q
~
i& lehm.
e occult. [ 6
<
Q, C
D
5
()
sylvat. Q
E







