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Interspecific amplexus is a relatively com-
mon behaviour that has been described in many 
amphibian species (Gül et al., 2018; Ayres & Domin-
guez-Costas, 2020; Koynova & Natchev, 2021; Serrano 
et al., 2022; Smirnov, 2022). Although mating in 
anurans is usually driven by auditory, chemical, 
and behavioural cues (Wells, 2007), misdirected 

amplexus may occur due to confusion of che-
mical signals, male-biased sex ratios, and failures 
in mate recognition, especially when there is an 
overlap in the breeding phenology of two sym-
patric species (Mollov et al., 2010). This behaviour 
often results in unsuccessful fertilization, thus 
reducing reproductive success with potential 
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A case of interspecific amplexus between Bufo spinosus and 
Epidalea calamita (Anura: Bufonidae) in northern Portugal

Resumen: Se informa de un caso de amplexo interespecífico entre un macho de sapo corredor 
(Epidalea calamita) y una hembra de sapo común (Bufo spinosus) en la Reserva Ornitológica de Min-
delo, en el norte de Portugal. Esta observación representa el primer caso documentado de amplexo 
entre estas dos especies de bufónidos simpátricas, aportando información sobre las interacciones re-
productivas y el reconocimiento erróneo de pareja en las especies de anuros.
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costs on individual fitness (Wells, 1977; Mollov et al., 
2010). In Portugal, the natterjack toad, Epidalea 
calamita (Laurenti, 1768), and the spiny toad, 
Bufo spinosus (Daudin, 1803), are two sympatric 
bufonid species. Both display an explosive bree-
ding behaviour, in which reproductive effort is 
concentrated within a short timeframe and ma-
le-male competition for female access is expected 
(Wells, 1977). However, they rely on different envi-
ronmental cues: breeding phenology of B. spinosus 
is related with increasing temperatures after win-
ter, usually between February and March, whe-
reas E. calamita has a more variable reproductive 
window depending on the onset of rainfall, from 
autumn to early spring (Richter-Boix et al., 2006). 
In some years, rising temperatures, early preci-
pitation, and the formation of temporary ponds 
can overlap in time, increasing the probability of 
synchronised reproductive activity of these two 
species, and potentially facilitating interspecific 
interactions (Dalpasso et al., 2023). Although misdi-
rected amplexus is frequent among the Bufonidae 
family, and cases involving one of these species 

have been reported (Ayres & Dominguez-Costas, 2020; 
Bringsøe, 2020; Soni et al., 2025), no record of ample-
xus between E. calamita and B. spinosus has been 
previously documented.

Here, we report a case of interspecific axillary 
amplexus between a male of E. calamita and a 
female of B. spinosus in northern Portugal (Figu-
re 1). The observation occurred on 18th March 
2024, at 21:19h, during a nocturnal amphi-
bian survey at Mindelo Ornithological Reserve 
(41º19'32.37"N / 8º44'01.91"W). The reserve 
is a protected coastal area characterised by a high 
diversity of micro-habitats, such as sand dunes, 
agricultural fields, oak, pine and eucalyptus fo-
rests, and numerous temporary wetlands, which 
favours a high diversity and abundance of amphi-
bians in the area (Velo-Antón, 2020). Species were 
identified based on their morphological charac-
teristics and the amplexus was observed on land, 
along the main path of the reserve. The observa-
tion site was very close (~ 2 m) from an epheme-
ral pond where the population of E. calamita is 
known to successfully breed. We did not detect 
escaping attempts by the female of B. spinosus 
during the observation. When disturbed by the 
camera, the pair moved into the vegetation while 
remaining in amplexus.

Males of E. calamita usually adopt a chorus 
lekking strategy, calling conspicuously from the 
ponds to attract females (Arak, 1988). In contrast, 
males of B. spinosus lack vocal sac, and their call 
is composed by short sounds only audible at 
close distance (Ortiz Santaliestra, 2014). Females of 
B. spinosus usually arrive later at breeding sites, 
where males are already present and competing 
for limited opportunities to mate (Lizana, 1990). 
Similarly, females of the congeneric common 
toad, Bufo bufo (Linnaeus, 1758), were repor-
ted to form amplexus on land, before reaching 
the water (Kovář & Brabec, 2007). Bufo spinosus 
normally prefer habitats with running or per-

Figure 1: Axillary amplexus between a female of Bufo 
spinosus and a male of Epidalea calamita observed on 
18th March 2024, at 21:19h, at Mindelo Ornitholo-
gical Reserve, Portugal.
Figura 1: Amplexo axilar entre una hembra de Bufo 
spinosus y un macho de Epidalea calamita observado el 
18 de marzo de 2024, a las 21:19h, en la Reserva Orni-
tológica de Mindelo, Portugal.
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manent water, avoiding temporary ponds where 
E. calamita are known to breed (Ortiz Santaliestra, 
2014). However, local overlap commonly takes 
place. Epidalea calamita is considered a common 
species with high density at Mindelo Ornitho-
logical Reserve (Velo-Antón, 2020), and despite 
Bufo spinosus was considered a rare species by 
Velo-Antón (2020), surveys in recent years revea-
led that also this species in quite abundant in the 
area (Naia et al., 2024). Unfortunately, no detailed 
information on the sex ratio of these two sym-
patric bufonid populations are known from the 
area, but it is expected that intraspecific competi-
tion may reduce selective pressure for mate iden-
tification (Marco & Lizana, 2002). This observation 
may reflect such misrecognition, likely driven by 
overlapping breeding periods, explosive breeding 
behaviour in these two syntopic species and the 
scarcity of conspecific (female) mates. 

Misdirected amplexus can result in signifi-
cant fitness costs by delaying or preventing suc-

cessful reproduction with conspecifics, shorte-
ning breeding period, prompting energy waste 
and even increasing predation risk (Wells, 1977). 
In addition, both species are known to form ma-
ting balls, where multiple males simultaneously 
attempt to grab a single female (Bringsøe, 2020; 
Reques, 2020). This reproductive behaviour may 
impose substantial fitness costs, for example by 
increasing the risk of drowning for individuals 
involved earlier in amplexus (Bringsøe, 2020). 
Documenting such observations is important 
to understand the ecological drivers of inter- 
specific reproductive interactions, as well as 
their potential costs for individuals and popu-
lations in sympatric amphibians. 
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Scorpions (Arachnida: Scorpiones) can be 
regarded as opportunistic predators that main-
ly hunt invertebrates (insects, arachnids, other 
scorpions; e.g. Polis, 1979; Polis & McCormick, 1986; 
McReynolds, 2020; Rodríguez-Cabrera et al., 2020), 
but vertebrate prey are not rare in the diet of 

some scorpions (e.g. Anderson, 1956; McCormick & 
Polis, 1982). Infrequent predation by scorpions 
on lizards has been observed in both labora-
tory and experimental studies (Hardy, 1947; Ban-
ta, 1957; Garcia-Cardenete, 2003; Castilla et al., 2008), 
and during in situ observations (Rodriguez-Mu-
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Predatory interactions between lacertid lizards (Lacertidae) and 
scorpions (Scorpiones), including the first report of predation 

by an Italian Wall Lizard Podarcis siculus (Rafinesque-Schmaltz, 
1810) on a Balearic Small Wood-Scorpion Euscorpius balearicus 

Caporiacco, 1950 in Menorca, Spain

Resumen: Los escorpiones pueden considerarse depredadores oportunistas que cazan principalmente 
invertebrados, pero las presas vertebradas no son infrecuentes en la dieta de algunos escorpiones. Este 
fenómeno se denomina depredación cruzada y describe la situación en la que dos especies pueden 
convertirse en presas la una de la otra. Presentamos aquí una nueva observación de depredación por 
parte del lagartija italiana (Podarcis siculus) sobre el escorpión balear (Euscorpius balearicus), así como 
un resumen de los casos documentados de depredación por parte de Lacertidae sobre escorpiones. El 
caso que describimos no solo es una nueva observación de depredación, sino también un ejemplo de 
una especie introducida que representa una amenaza potencial para una especie endémica.


