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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 Einbeziehung von Literaturdaten zum Anzeigeruf anderer Popu-
lationen von D. histrionicus und D. lehmanni MYERS & DALY, 1976 zeichnen sich zwei Gruppen ab: Die nrdlichen
Populationen mit relativ langen Lauten (2 125 ms) und einer niedrigen Lautwiederholungsrate (2-3,5/Sekunde) sowie
die sddlichen Populationen mit deutlich kirzeren Lauten (< 100 ms) und einer hdheren Lautwiederholungsrate
(mindestens 5/Sekunde). Die nérdlichen Populationen haben zudem dhnliche Dominanzfrequenzen und werden daher
als artgleich aufgefaft. Wir ordnen sie D. histrionicus sensu stricto zu. Es wird vorlaufig vorgeschlagen, daB die
sidlichen Populationen mindestens drei Arten angehdren: Dem hier revalidierten Dendrobates 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 southem populations
with distinctively shorter notes (< 100 ms) and a higher note repetition rate (at least S/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 southem populations are tentatively suggested to belong to at least three species: Den-
drobates sylvalxcus 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. Recordmgs 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. @ O - type localities;
® O - populations 1-6 studied here (where 6 = D. occultator), A A - other populations mentioned in the text:
A - Serrania de Baudo, B - Anchicaya, C - Guayacana, D - Lita, E - Santo Domingo, F - D. lehmanni from Anchi-
caya. The northern populations are indicated by full and the southern populations by open symbols (see text).

Abb. | (gegeniiberliegende Scite): Pazifikkiste des nordwestlichen Siidamerikas und Verbreitung der hier
einbezogenen Populationen von Dendrobates histrionicus und verwandter Arten. 8 O - Typuslokalititen;
@® O - untersuchte Populationen 1-6 (wobei 6 = D. occultator), A A - andere, im Text erwihnte Populationen:
A - Serrania de Baudo, B - Anchicaya, C - Guayacana, D - Lita, E - Santo Domingo, F - D. lehmanni aus Anchicaya.
Die Symbole flir die nordlichen Populationen sind ausgefullt, die fiir die sidlichen offen (vg!. Text).
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Since a permit for collecting material
was not available, we were not able to de-
posit voucher specimens of all six popula-
tions studied in scientific collections. Nev-
ertheless, from all populations in which
voucher specimens could not be deposited,
scientific material from previous collectors
is available in different herpetological col-
lections, as mentioned in the list of popu-
lations studied below:

Dendrobates histrionicus
BERTHOLD, 1845

I. Colombia: Departamento Choco:

Municipio Bahia Solano: vicinity N of Ba-
hia Solano, about 50 m a.s.l. (see figs. 1, 2)
— recorded in captivity. The individual re-
corded is part of a series deposited at Zo-
ologisches Forschungsinstitut und Museum
Alexander Koenig, Bonn (ZFMK 69913-
16).

2. Colombia: Departamento Valle
del Cauca: Municipio Dagua: caserio el
Rusio “El Naranjo“, Quebrada La Rusia,
about 560 m a.s.l. (see figs. 1, 3) — recorded
in captivity. The individual recorded is part
of a series deposited at Universidad del
Valle, Cali (UVC 12431-52).

3. Colombia: Departamento Cauca:
Municipio Micay: upper Rio Saija (also
called Rio Patia), Quebrada Guangui, about
0.5 km above its junction with the Rio
Saija, close to the indigenous settlement
San Francisco, about 50 m a.s.1. (see figs. I,
4) — recorded in the field. The specimen
recorded was not collected. According to
MYERS & DALY (1976) a large series of

RESULTS AND

The results of the analysis of the ad-
vertisement calls of populations 1 to 6 are
shown in figures 8 to 13 and table 1.
Populations 1 and 2 from the northern por-
tion of the distribution area of D. histrioni-
cus sensu SILVERSTONE (1975) and sensu
MYERS & DALY (1976) are similar in note
repetition rate and intervals between notes.
The slightly shorter note duration of popu-
lation 2 may be explained by the higher
temperature during recording, whereas the
differences in frequency range cannot be
explained by the temperature. However,

this population is deposited at the Ameri-
can Museum of Natural History, New York
(AMNH). _

4. Colombia: Departamento Cauca:
Municipio Guapi: about 3 km SW of Guapi
runway, about 10 m a.s.l. (see figs. 1, 5) —
recorded in the field. The specimen re-
corded was not collected. A single individ-
ual from this locality is deposited at UVC
(UVC 10391).

5. Ecuador: Provincia Esmeraldas:
vicinity of the village of Rosa Zarrate (=
Cuba) on the road Esmeraldas - Santo Do-
mingo (see figs. 1, 6) — recorded in captiv-
ity. The specimen recorded is deposited at
ZFMK (ZFMK 663345).

Dendrobates occultator
MYERS & DALY, 1976

6. Colombia: Departamento Cauca:
Municipio Micay: upper Rio Saija (also
called Rio Patia), Quebrada Guangui, at
about its junction with the Rio Saija, near
the indigenous settlement San Francisco,
about 150 m as.l. (see figs. 1, 7) — re-
corded in the field. The specimen recorded
was not collected. The type series of this
poison frog at AMNH includes specimens
from the same locality and the nearby type
locality La Brea (MYERS & DALY 1976).

For comparison we used data refer-
ring to vocalizations of D. histrionicus and
D. lehmanni from the literature, in part
from SILVERSTONE (1973), MYERS & DALY
(1976), ZIMMERMANN & ZIMMERMANN
(1982), MEYER (1996), and LOTTERS &
WIDMER (1997).

DISCUSSION

high overlap, especially in the dominant
frequencies, is obvious. For none of the pa-
rameters studied the significance with re-
spect to species-specific discrimination is
known. The largest difference was found in
the number of pulses per note, but we sug-
gest that this is probably less important be-
cause of the following reasons: although
advertisement calls in D. histrionicus and
related species have a pulsed structure in
principal, the pulses are rather indistinct
and do not show distinct temporal patterns.
As a result, single pulses are not recogniz-
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Fig. 2: Dendrobates histrionicus from near Bahia Solano, Colombia (population 1).
Abb. 2: Dendrobates histrionicus aus der Nihe von Bahia Solano, Kolumbien (Population 1).

Fig. 3: Dendrobates histrionicus from Quebrada La Rusia, Colombia (population 2).
Abb. 3: Dendrobates histrionicus vom Quebrada La Rusia, Kolumbien (Population 2).
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Fig. 4: Dendrobates histrionicus from Quebrada Guangui, Colombia (population 3).
We assign this population to D. sylvaticus sensu lato.
Abb. 4: Dendrobates histrionicus vom Quebrada Guangui, Kolumbien (Population 3).
Wir stellen diese Population zu D. sylvaticus sensu lato.

Fig. 5: Dendrobates histrionicus from near Guapi, Colombia (population 4).
We assign this population to D. sylvaticus sensu lato.
Abb. 5: Dendrobates histrionicus aus der Nihe von Guapi, Kolumbien (Population 4).
Wir stellen diese Population zu D. sylvaticus sensu lato.
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Fig. 6: Dendrobates histrionicus from the vicinity of Cuba, Ecuador (population 5).
We assign this population to D. sylvaticus sensu lato.

Abb. 6: Dendrobates histrionicus aus der Umgebung von Cuba, Ecuador (Population 5).
Wir stellen diese Population zu D. sylvaticus sensu lato.

Fig. 7: Dendrobates occultator from Quebrada Guangui, Colombia (population 6).
Abb. 7: Dendrobates occultator vom Quebrada Guangui, Kolumbien (Population 6).
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able for the human ear and sometimes can-
not be counted on oscillograms (figs. 8-13).
Considering these aspects, populations 1
and 2 do apparently not represent different
species. Additional data on advertisement
calls of two other populations from the
northern geographical range of D. histri-
onicus were provided by previous authors.

One is from Serrania de Baud6 in the De--

partamento Choco, Colombia (fig. 1); SiL-
VERSTONE (1973: 297) reported its repeti-
tion rate to be three notes per second. The
other ‘is. from Anchicaya in the Departa-
mento Valle del ‘Cauca;. Colombia (fig. 1),
and was studied by LOTTERS & WIDMER
(1997); data are summarized in- table 2.

Since parameters of advemsementvcalls of..
both populations coincide well with popu- -
lations 1 and 2, we regard-all four northern. -

populations bemg conspecific... -

In contrast, population§ 3 to 6 from '

the more southern portion of the distribu-
tion area of D. histrionicus sensu SILVER-
STONE (1975) and sensu MYERS & DALY
(1976) are considerably different from the
northern populations, especially by having
a shorter note duration and higher note
repetition rates. The number of pulses per
note in populations 3 through 6 is similar
to population 2. Although the means of the
intervals betweer two consecutive notes are
significantly shorter in populations 3 to 6,
the interval range of population 4 (and of
population 5 in part) shows overlap with
that of the northern populations. However,
we observed that interval length depends
highly on individual motivation. Conse-
quently, this character can be extremely
variable. The frequency ranges as well as
the dominant frequencies in populations 3
to 6 differ from each other and from the
northern populations. As a result, popula-
tions 3 to 6 can be grouped together based
on the note duration and note repetition
rate. We suggest that these southern popu-
lations are not conspecific with the north-
ern populations: the differences noted are
comparable to those among other species
related to D. histrionicus, e. g., when com-
paring D. arboreus MYERS, DALY & MAR-
TINEZ, 1984 to D. pumilio (MYERS & al.
1984). Nevertheless, we are uncertain
whether the southern populations belong to
just one or several species, because of con-
siderable differences in the frequency

ranges and dominant frequencies (even at
identical or ‘similar recording tempera-
tures). Published data on advertisement
calls of D. histrionicus populations of the
southern geographical range are provided
in table 2. A population from Guayacana in

‘the Departamento Narifio, Colombia (fig. 1),

studied by MYERS & DALY (1976), and an-
other from Lita in the Provincia Esmeral-
das, Ecuador (fig. 1), studied by LOTTERS
& WIDMER (1997) coincide well with the
southern populations studied here, espe-
cxally by’ having a relatively short note du-
ration -and high note repetition rate. Den-
drobates lehmanni from Anchicaya in the
Departamento Valle del Cauca, Colombia
(fig. 1), is also referable to our southern
populations based on data provided by
LOTTERS & WIDMER (1997) (table 2). How-
ever, coincidence in frequency ranges or
dominant frequencies can only be found in
part (e. g., in the dominant frequencies of
the Guayacana and Lita populations, or D.
lehmanni and population 4). Further inves-
tigation of populations from the southern
geographical range of D. histrionicus is
necessary.

A population from Santo Domingo in
the Provincia Pichincha, Ecuador (fig. 1),
analyzed by MEYER (1996) is neither refer-
able to our southern: nor to our. northern
group. In note duration and note repetition
rate it appears to be intermediate between
the northern and southern populations
studied by us (see table 2). Neither much
coincidence with southern nor with north-
ern populations is evident in the data on
advertisement calls of D. histrionicus and
D. letimanni (both from unknown locali-
ties) provided by ZIMMERMANN & ZIMMER-
MANN (1982). Note duration is also inter-
mediate whereas the note repetition rate re-
sembles more the northern populations
(table 2). However, as indicated by the
authors, they analyzed a mixed sample of
D. lehmanni (which is similar to our south-
ern populations) and a color morph of D.
histrionicus which most probably belongs
to the northern group postulated in the pre-
sent paper. According to the illustrations
and color variant descriptions by ZIMMER-
MANN & ZIMMERMANN (1982), their mate-
rial of D. histrionicus is comparable to
population 2 (fig. 3) as well as material
from the Rio Azul in the northern Departa-
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mento Valle del Cauca, Municipio Darién,
Colombia (UVC 6937-39). Because the
study of ZIMMERMANN & ZIMMERMANN
(1982) does not provide separate data for
each of their color morphs, it is excluded
from further discussion.

MYERS & DALY (1976) reported call
characteristics for D. lehmanni similar to
our northern populations (table 2). Never-
theless, as indicated above, following the
data of LOTTERS & WIDMER (1997) we re-
fer this species to the southern populations.
The latter is supported by the following ar-
gumentation. LOTTERS & WIDMER (1997)
with certainty analyzed advertisement calls
recorded from three different males in the
field (close to the type locality). In contrast,
MYERS & DALY (1976) recorded a single
specimen from an unknown locality in a
plastic bag. Several times the senior author
observed males of D. histrionicus or D.
lehmanni crowded in transport bags which
produced release calls. According to ZiM-
MERMANN & ZIMMERMANN (1982) this call

type consists of a single note with a dura-
tion of 220 to 280 ms (in D. lehmanni and
D. histrionicus from unknown localities,
but the latter most probably from a north-
ern population as indicated above) and is
produced when males are touched or
clasped by other individuals. Release calls
in the same population of D. lehmanni as
studied by LOTTERS & WIDMER (1997) re-
corded in a plastic bag had a duration of
131 to 139 ms (Xx=133.1 ms, n = 3; the two
inter-call intervals with 487 and 510 ms
duration) (fig. 14). Thus, at least in dura-
tion they are similar to notes of the adver-
tisement call recognized in northern popu-
lations. Moreover, if a male is rather
stressed (as is possible when confined in a
plastic bag with other individuals) and the
air temperature is relatively high (as during
the recording by MYERS & DALY 1976; see
table 2) release calls may be given more
frequently, and inter-call intervals may be-
come shorter, thus almost resembling a se-
ries of notes.

CONCLUSIONS

Our results show that, at least two
species are involved with D. histrionicus
sensu SILVERSTONE (1975) and sensu MYERS
& DALY (1976). They are represented by a
northern and southern group of popula-
tions. The former is relatively constant in
most parameters analyzed; hence we regard
the populations involved as conspecific.
The southern populations are similar in
note duration and note repetition rate;
however, they vary extremely in frequency
range and dominant frequency. For that
reason we cannot contribute to the question
if the southern populations belong to just
one species or if they comprise a complex
of species. Due to our results we further
conclude:

(1) the northern populations should
be referred to D. histrionicus sensu stricto.
Recently MYERS & BOHME (1996) showed
that the type locality of D. histrionicus
most probably is located in the upper Rio
San Juan drainage, Departamento Choco,
Colombia. Thus, it lies within an area sur-
rounded by the northern populations stud-
ied by us (fig. 1). Consequently, we hold
the view that this name is applicable to the

northern populations analyzed in the pres-
ent paper. Nevertheless, advertisement
calls of D. histrionicus from the type local-
ity have not yet become available and final
resolution is needed.

(2) only those names persist in the
synonymy of D. histrionicus sensu stricto
which were based on material originating
from within the range of the northern
populations (fig. 1). These are Dendrobates
tinctorius var. cocteani STEINDACHNER,
1864 [error typographicus pro cocteaui],
D. tinctorius var. coctaei BOULENGER,
1913, D. tinctorius var. chocoensis Bou-
LENGER, 1913, and D. tinctorius wittei
LAURENT, 1942 (compare STEINDACHNER
1864; SILVERSTONE 1975). However, since
advertisement call data from type localities
of these forms are not available, synonymy
can only be supposed.

(3) the southern populations - which
are not conspecific with D. histrionicus
sensu stricto - should be referred to D. syl-
vaticus FUNKHOUSER, 1956. Originally
named D. histrionicus sylvaticus, this
name and D. histrionicus confluens FUNK-
HOUSER, 1956 are the oldest names avail-
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Fig. 8: Spectrogram and oscillogram of the advertisement call of populationl (Bahia Solano; fig, 2).
Abb. 8: Spektrogramm und Oszillogramm des Anzeigerufs von Population 1 (Bahia Solano; Abb. 2).
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Fig. 9: Spectrogram and oscillogram of the advertisement call of population 2 (Quebrada La Rusia; fig. 3).
Abb. 9: Spektrogramm und Oszillogramm des Anzeigerufs von Population 2 (Quebrada La Rusia; Abb. 3).
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Fig. 10: Spectrogram and oscillogram of the advertisement call of population 3 (Quebrada Guangui; fig. 4)
Abb. 10: Spektrogramm und Oszillogramm des Anzeigerufs von Population 3 (Quebrada Guangui; Abb. 4).
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Fig. 11: Spectrogram and oscillogram of the advertisement call of population 4 (Guapi; fig. 5).
Abb. 11: Spektrogramm und Oszillogramm des Anzeigerufs von Population 4 (Guapi; Abb. 5).
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Fig. 12: Spectrogram and oscillogram of the advertisement call of population 5 (Cuba; fig. 6).
Abb. 12: Spektrogramm und Oszillogramm des Anzeigerufs von Population 5 (Cuba; Abb. 6).
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Fig. 13: Spectrogram and oscillogram of the advertisement call of population 6
(Dendrobates occultator, Quebrada Guanguij fig. 7).

Abb. 13: Spektrogramm und Oszillogramm des Anzeigerufs von Population 6
(Dendrobates occultator, Quebrada Guangui;, Abb. 7).



Advertisement calls of Dendrobates histrionicus and related forms 37

2000 ms

Frequency (kHz)
10
5 -
8 S g
0 T
0 1000

0 1000

2000ms

Fig. 14: Spectrogram and oscillogram of release calls of Dendrobates lehmanni (from Alto Anchicay4,
Departamento Valle del Cauca, Colombia) recorded from one of two males in a plastic bag (air temperature 24°C).
Abb. 14: Spektrogramm und Oszillogramm von Befreiungsrufen von Dendrobates lehmanni (aus Alto Anchicaya,
Departamento Valle del Cauca, Kolumbien), aufgenommen von einem von zwei Minnchen in einem Plastikbeutel

(Lufttemperatur 24°C).

able for populations which occur within the
geographical range of the southern popula-
tions. Currently, both names are junior
synonyms of D. histrionicus (e. g., SILVER-
STONE 1975). Taking first reviser's action,
we revalidate sylvaticus and elevate it to
the species level. Dendrobates histrionicus
confluens from the same general area is
provisionally treated as its junior synonym.
Although the type locality of D. sylvaticus
is close to population 5 (fig. 1) and both
have a similar color pattern [compare fig. 5
with description of D. sylvaticus provided
by FUNKHOUSER (1956) and SILVERSTONE
(1975)], we have to remark that advertise-
ment calls of topotypic specimens of D.
sylvaticus are not known. Since the south-
ern populations possibly comprise a com-
plex of species, the allocation of the name
D. sylvaticus to all of them remains tenta-
tive. As a result, we suggest the combina-
tion D. sylvaticus sensu lato.

(4) Dendrobates lehmanni and D. oc-
cultator (the only other names set up for

dendrobatids from within the range of the
southern populations studied; fig. 1) are
considered not synonymous with D. syl-
vaticus sensu lato, because the taxonomic
relationship of the southern populations
remains to be resolved. Noteworthy, D. oc-
cultator is likely to become a junior syno-
nym of D. sylvaticus since - according to
MYERS & DALY (1976) - both look very
similar. In addition, the bio-acoustic differ-
ences of the sympatric populations 3 and 6
(i. e., D. occultator) are much smaller than
usually found between sympatric species.
As a result, the southern populations cur-
rently contain D. occultator, D. lehmanni,
and D. sylvaticus sensu lato.

Further research which focuses espe-
cially on advertisement calls of populations
from type localities is necessary to (1) con-
firm or reject the northern populations to
represent D. histrionicus sensu stricto, and
to (2) analyze the variation within the
southern populations.
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Diagnoses of species

Dendrobates histrionicus sensu stricto
can be distinguished from D. lehmanni, D.
occultator, and D. sylvaticus sensu lato in its
advertisement call by having a longer note
duration (2 125 ms versus £ 100 ms) and a
lower note repetition rate (2-3.5/second versus
at least S/second). Concerning the dorsal color
pattern, D. histrionicus sensu stricto often is
symmetrically, brightly spotted (with one to
many spots larger than the eye diameter and/

or few to many dots smaller than the eye dia-
meter), sometimes with brightly colored or
spotted flanks, and occasionally with bracelets
and/or spots on the limbs (SILVERSTONE 1975;
MYERS & DALY 1976) (e. g., figs. 2, 3). The
southern populations (D. lehmanni, D. occul-
tator, and D. sylvaticus sensu lato) include the
dorsally more washed patterns, close-set-
spotted, mottled or marbled, as well as cross-
banded (i. e., D. lehmanni) populations (SIL-
VERSTONE 1975; MYERS & DALY 1976) (e. g.,
figs. 4-7).
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