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AEPTILED & AMPRIBIANS

nterspecific amplexus in anurans is not uncommon and has

been well-documented, particularly in regions with high
species richness and overlapping microhabitats (e.g., Ferreira
et al. 2019; Serrano et al. 2022; Webb and Zdunek 2023;
Ortiz et al. 2024). The exact causes and mechanisms of mis-
directed amplexus remain unclear, although high abundance
of heterospecific males and low abundance of same-species
females might be a factor (e.g., Hettyey and Pearman 2003).
Such behavior is often interpreted as the result of sensory
confusion, either tactile, visual, or chemical, especially dur-
ing peak reproductive activity (e.g., Narins et al. 2005; Wells
2007). Several documented cases involve hylid males exhibit-
ing mistaken or opportunistic amplexus, typically targeting
morphologically similar species (e.g., Duellman and Trueb
1994; Ferreira et al. 2019; Pedro and Nali 2020). We herein
present the first direct observation of interspecific amplexus
between a Long-footed Marsupial Frog (Gastrotheca longipes)
and a Canelos Treefrog (Boana appendiculata).

Gastrotheca longipes (Hemiphractidae) typically inhabits
lowland areas and slopes of primary tropical forests, where
it is associated with low vegetation along riverbanks as well
as canopy vegetation; it is nocturnal and arboreal, with
maximum SVLs of 70.8 mm in males and 88.3 mm in
females (Duellman and Trueb 2015). According to the IUCN
SSC Amphibian Specialist Group (2018), individuals have
not been recorded in disturbed areas. Boana appendiculata
(Hylidae) is associated with swamps, semi-flooded and
flooded forests, and artificially open areas, usually found at
night in primary and secondary forests on vegetation 20—600
cm above the ground; average SVLs are 44.3 mm in males and
64.4 mm in females (Caminer and Ron 2020). Both species
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are of Least Concern (LC) on the IUCN Red List JTUCN
SSC Amphibian Specialist Group 2018, 2023). In the Yasuni
National Park both species exhibit arboreal and nocturnal
habits and are often observed in similar habitats, vocalizing
simultaneously on the same substrates (VP, pers. obs.).
Gastrotheca spp. exhibit highly specialized reproductive
strategies, such as dorsal brooding and in some cases
matrotrophy, where females transfer nutrients to developing

Figure 1. An adult male Canclos Treefrog (Boana appendiculata), rec-
ognizable by the typical cream/pale brown dorsum with a barely visible
“X” on the scapular region and the gray/cream flanks, in amplexus with
a female Long-footed Marsupial Frog (Gastrotheca longipes), recognizable
by the white supralabial stripe, reddish-brown toe-tips, a snout that slopes
abrupdly in lateral view, and a dorsal marsupium (a trait of females), which
is the only species of the genus that inhabits the Amazonian lowlands of
Ecuador. Photograph by Vincent Prémel.
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embryos inside the pouch (del Pino and Escobar 1981;
Warne and Catenazzi 2016). In contrast, Boana spp. generally
follow the typical anuran reproductive mode, with external
oviposition and an aquatic larval stage (McDiarmid and
Altig 1999). A common reproductive behavior in Boana
is establishing acoustic territories, where males produce
advertisement calls to attract females and defend sites from
rivals, as observed in Boana goiana (Dias et al. 2021).

At 2057 h on 26 November 2023, we observed an adult
male B. appendiculata in amplexus with an adult female G.
longipes in Yasuni National Park, Orellana Province, Ecuador

in this genus. Photograph by Vincent Prémel.

Figure 2. A female Long-footed Marsupial Frog (Gastrotheca longipes) with a well-developed clutch embedded in the dorsal pouch characteristic of females
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(-0.638101, -76.594804; elev. 261 m asl; Fig. 1). The obser-
vation took place at the edge of a riparian forest within a
mature humid forest typical of the region. In November, the
province of Orellana exhibits an equatorial climate charac-
terized by stable temperatures, abundant rainfall, and high
humidity (Instituto Nacional de Meteorologia ¢ Hidrologia
2025). Average 24-hour temperatures are 25.1 °C, monthly
precipitation levels are 270-300 mm, and relative humidity
remains consistently high, typically between 85% and 90%,
reflecting a hot, humid environment with abundant rainfall
(Climate Data 2025).
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We experienced frequent and intense rain showers, usu-
ally in late afternoon or at night, during the month of our
expedition. Both individuals were perched about 1.5 m above
the ground on the broad leaf of an unidentified plant above
a small forest stream. No temperature data were recorded.
Throughout the 20-minute observation, we recorded no
movement, no vocalizations, and no attempts to flee as both
individuals remained completely motionless on large moss-
covered leaves. Upon closer examination, we noticed that the
female G. longipes was already carrying a developed egg-clutch,
which was clearly visible through the dorsal skin, a typical fea-
ture of this species (Fig. 2). To confirm this observation and
document the female’s condition, we carefully removed the
male, allowing for a clear view of the female’s dorsum and
confirming the presence of a well-developed clutch embedded
in the dorsal pouch.

Observations of reproductive events of marsupial frogs
(Gastrotheca spp.) are rare and highly sporadic under natu-
ral conditions (Duellman and Chavéz 2010; Gagliardo et al.
2010). Although weather conditions were favorable, amphib-
ian activity remained low during our survey. We detected
only a few marsupial frogs and Boana spp., despite being
common in the area, were present only in low densities and
calling activity was limited, suggesting that peak reproduc-
tive activity had not yet been reached. In contrast, in some
areas, the onset of the rainy season triggers explosive breeding
events involving thousands of individuals, which substantially
increases the probability of interspecific amplexus, but we did
not record any such events during our sampling period. The
unique mode of reproduction of marsupial frogs, in which
fertilized eggs are deposited and develop in a dorsal pouch,
requires very specific environmental triggers and is not readily
predictable (Duellman and Chavéz 2010).

The biology and reproductive behavior of the Boana semi-
lineata species group remain poorly understood. However,
observations from related species suggest that reproduction
likely occurs in lotic environments, consistent with field
observations at riverine sites. The larvae form dense aggrega-
tions that, combined with the tadpoles’” dark pigmentation,
might serve as an adaptive strategy to reduce predation risk
(Caminer and Ron 2020).

Although in situ observations are scarce, the reproduc-
tive biology of Gastrotheca spp. was relatively well-studied
during the 1970s and 1980s (Duellman and Maness 1980).
More recently, ex situ conservation programs and captive-
breeding centers have made significant contributions to the
understanding of reproductive behavior, providing detailed
insights into courtship, oviposition, and maternal care that
are rarely accessible in the wild (Akmentins et al. 2019). To
the best of our knowledge, this is the first documented obser-
vation of amplexus in G. longipes and the first recorded case
of interspecific amplexus involving any species in the genus.
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This is not the first instance of interspecific amplexus in
Boana spp. (e.g., Pedro and Nali 2020; Serrano et al. 2022);
it does, however, document an additional species exhibiting
this behavior.

Acknowledgements

We gratefully acknowledge the IRIS Foundation for its finan-
cial support of this scientific mission Les Ecailles de la Forét
(“The Scales of the Forest”). We also thank Damien Lecouvey
and Matthieu Berroneau for bringing together a remarkable
team, which made it possible to conduct an exceptional
inventory of the area, and Paul Freed, on whose invaluable
help we can always count.

Literature Cited

Akmentins, M.S., M. Boullhesen, E. Correa, W.J. Gonzélles Raffo, G.F. Rodriguez,
and J.P. Julidl. 2019. Rescuing the southernmost marsupial frog species in
Argentina. AArk Newsletter 54: 4-7.

Caminer, M. and S.R. Ron. 2020. Systematics of the Boana semilineata spe-
cies group (Anura: Hylidae), with a description of two new species from
Amazonian Ecuador. Zoological Journal of the Linnean Society 190: 149-180.
https://doi.org/10.1093/zoolinnean/zlaa002.

Climate Data. 2025. Climate: Ecuador. Climate Data for Any Location on Earth.
< https://en.climate-data.org/south-america/ecuador-63/>.

del Pino, E.M. and B. Escobar. 1981. Embryonic stages of Gastrotheca riobambae
(Fowler) during maternal incubation and comparison of development with
that of other egg-brooding hylid frogs. Journal of Morphology 167: 277-95.
https://doi.org/10.1002/jmor.1051670303.

Dias, T.M., C.P.A. Prado, and R.P. Bastos. 2021. Reproductive ecology and ter-
ritorial behavior of Boana goiana (Anura: Hylidae), a gladiator frog from the
Brazilian Cerrado. Zoologia 38: 1-12. https://doi.org/10.3897/z00logia.38.
€53004.

Duellman, W.E. and G. Chavéz. 2010. Reproduction in the marsupial frog
Gastrotheca testudinea (Anura: Hemiphractidae). Herpetology Notes 3: 87-90.

Duellman, W.E. and S.J. Maness. 1980. The reproductive behavior of some
hylid marsupial frogs. Journal of Herperology 14: 213-222. https://doi.
0rg/10.2307/1563542.

Duellman, W.E. and L. Trueb. 1994. Biology of Amphibians. Johns Hopkins
University Press, Baltimore, Maryland, USA.

Duellman, W.E. and L. Trueb. 2015. Marsupial Frogs: Gastrotheca and Allied
Genera. Johns Hopkins University Press, Baltimore, Maryland, USA.

Ferreira, F.C.L., T.G. Kloss, T.S. Soares, J.F.R. Tonini, A.T. Ménico, and R.B.

Ferreira. 2019. New records of interspecific amplexus in Neotropical anurans.

Herpetology Notes 12: 705-708.
Gagliardo, R., E. Griffith, R. Hill, H. Ross, ].R. Mendelson III, E. Timpe, and B.

Wilson. 2010. Observations on the captive reproduction of the horned marsupial

frog Gastrotheca cornuta (Boulenger 1898). Herpetological Review 41: 52-58.

Hettyey, A. and P.B. Pearman. 2003. Social environment and reproductive interfer-
ence affect reproductive success in the frog Rana latastei. Behavioral Ecology
14: 294-300. https://doi.org/10.1093/beheco/14.2.294.

Instituto Nacional de Meteorologfa e Hidrologfa. 2025. <https://www.inamhi.gob.ec/>.

TUCN SSC Amphibian Specialist Group. 2018. Gastrotheca longipes. The IUCN
Red List of Threatened Species 2018: ¢.T55343A61397127. https://dx.doi.
org/10.2305/IUCN.UK.2018-1.RLTS.T55343A61397127 .en.

IUCN SSC Ampbhibian Specialist Group. 2023. Boana appendiculata. The [UCN

Red List of Threatened Species 2023: €. T184675833A186752119. https://
dx.doi.org/10.2305/TUCN.UK.2023-1.RLTS.T184675833A186752119.en.

McDiarmid, R-W. and R. Aldig. 1999. Tadpoles: The Biology of Anuran Larvae.
University of Chicago Press, Chicago, Illinois, USA.

Narins, P.M., D.S. Grabul, K.K. Soma, P. Gaucher, and W. Hadl. 2005. Cross-
modal integration in a dart-poison frog. Proceedings of the National Academy
of Sciences of the United States of America 102: 2425-2429. hrttps://doi.
org/10.1073/pnas.0406407102.


https://doi.org/10.1093/zoolinnean/zlaa002
https://doi.org/10.1002/jmor.1051670303
https://doi.org/10.3897/zoologia.38.e53004
https://doi.org/10.3897/zoologia.38.e53004
https://doi.org/10.2307/1563542
https://doi.org/10.2307/1563542
https://doi.org/10.1093/beheco/14.2.294
https://dx.doi.org/10.2305/IUCN.UK.2018-1.RLTS.T55343A61397127.en
https://dx.doi.org/10.2305/IUCN.UK.2018-1.RLTS.T55343A61397127.en
https://dx.doi.org/10.2305/IUCN.UK.2023-1.RLTS.T184675833A186752119.en
https://dx.doi.org/10.2305/IUCN.UK.2023-1.RLTS.T184675833A186752119.en
https://doi.org/10.1073/pnas.0406407102
https://doi.org/10.1073/pnas.0406407102

PREMEL AND ZDUNEK ET AL.

Ortiz, L.]., G. Diaz, D. Arrieta-Garcfa, and A.A. Acevedo. 2024. Another case of
heterospecific amplexus: Rhinella horribilis (Wiegmann, 1833) and Lithobates
palmipes (Spix, 1824) in northeastern Colombia. Herpetology Notes 17: 809—
811.

Pedro, F.M.S.R. and R.C. Nali. 2020. Interspecific amplexus of Dendropsophus
elegans with a newly metamorphosed individual from the known predator
Boana semilineata (Anura: Hylidae). Herpetology Notes 13: 791-793.

Serrano, F.C,, J.C. Diaz-Ricaurte, and M. Martins. 2022. Finding love in a hope-
less place: A global database of misdirected amplexus in anurans. Ecology 103:

REPTILES & AMPHIBIANS e 33: 24061 * 2026

€3737. https://doi.org/10.1002/ecy.3737.

Warne, R.W. and A. Catenazzi. 2016. Pouch brooding marsupial frogs transfer
nutrients to developing embryos. Biology Letters 12: 20160673. https://doi.
0rg/10.1098/rsb1.2016.0673.

Webb, M.S. and P. Zdunek. 2023. Interspecific amplexus of Rhinella marina
(Linnaeus, 1758) and Polypedates leucomystax (Gravenhorst, 1829) on
Mindoro Island, Philippines. Southeast Asia Vertebrate Records 3: 5-6.

Wells, K.D. 2007. The Ecology and Behavior of Amphibians. University of Chicago
Press, Chicago, Illinois, USA.


https://doi.org/10.1002/ecy.3737
https://doi.org/10.1098/rsbl.2016.0673
https://doi.org/10.1098/rsbl.2016.0673

