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Abstract. We present nine observations of abnormal amplexus in anurans, reported for the first time from Latvia. In total, nine types 
of abnormal amplexi are documented for four anuran species: Bombina bombina (Bombinatoridae), Bufo bufo (Bufonidae), Pelophylax 
lessonae and Rana temporaria (Ranidae). According to the one of our observations, abnormal amplexus resulted in the extirpation of a 
competing anuran species from a breeding pond for two seasons. 
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Fertilization is external in all anuran amphibian species yet 
recorded from the Baltic countries of Estonia, Latvia, and 
Lithuania. Amplexus is the characteristic reproductive 
behavior of nearly all anuran species. The use of amplexus is 
ancestral in Anura and enables juxtaposition of male and 
female cloaca to ensure successful fertilization (Duellman & 
Trueb 1986). Mating success depends on local abundance of 
individuals (Arak 1983), and the ability of males to recognize 
conspecific females (Marco & Lizana 2002). Coercive mating 
is not uncommon since female choice is often precluded 
(Howard & Kluge 1985, Sztatecsny et al. 2006, Sullivan & 
Kwiatkowski 2007, Hettyey et al. 2009). Some, if not most, 
anurans use specialised signals to avoid abnormal amplexus 
(Bowcock et al. 2008, Bruning et al. 2010, Mollov et al. 2010, 
Izzo et al. 2012), such as “release” calls, characteristic body 
vibrations or inflating. The failure or reduced ability of some 
males to recognise signals by conspecific females, especially 
during breeding aggregations of individuals in explosive 
breeding species (Marco & Lizana 2002, Pombal & Haddad 
2007), can result in unproductive forms of amplexus as 
described by numerous authors (for instance, Dürigen 1897, 
Nöllert & Günther 1996, Höbel 2005, Mollov et al. 2010, 
Simović et al. 2014, Kindermann 2015, Costa-Campos et al. 
2016, Loc-Barragán et al. 2016, Carbajal-Márquez et al. 2018, 
Gül et al. 2018, Londero et al. 2018, Mačát 2018, Mačát et al. 
2019, Zimić et al. 2018, Ferreira et al. 2019, Biakzuala & 
Lalremsanga 2020, Bringsøe 2020, Peralta-García et al. 2020, 
Pedro & Nali 2020).  

The number of studies hitherto conducted in Latvia on 
the breeding behaviour of anuran amphibians is limited, and 
mostly emphasized on locally or internationally protected 
taxa (e.g., Pupina & Pupins 2009, Pupiņa & Pupiņš 2015). 
Therefore, the abnormal amplexus cases presented below are 
reported from Latvia for the first time. 

Reporting documented cases of abnormal amplexi from 
Latvia - the extreme north-eastern edge of the geographical 
range of some anurans (e.g., Bombina bombina with only very 
small breeding local populations, generally up to 10 males 
(Pupiņa & Pupiņš 2015)) - may be useful for better 
understanding of adaptations of anurans to harsh cold 
climate. Through the publication of the observations, we also 
intend to encourage users of citizen science portals to report 
additional cases of abnormal amplexus in amphibians. 

The cases of abnormal amplexus reported here were 

opportunistically recorded in various regions of Latvia, 
when the authors visited suitable anuran amphibians’ 
reproduction sites during mating seasons in the period 1977–
2020. In addition to the cases we observed in the wild, we 
also report one case involving wild anurans relocated to a 
terrarium for breeding and conservation purposes.  

For the present paper we did not take into account 
multiple cases of short abnormal amplexus during group 
spawning (for instance, those often observed in Rana 
temporaria Linnaeus, 1758), which are not uncommon in 
Latvia. Whenever possible, photographic documentation 
was performed. 

We observed nine types and nine cases of abnormal 
amplexus in Latvia during the study period as listed and 
described in Table 1. They included cases of amplexus with 
conspecific and heterospecific live and dead anurans, 
humans and with an inanimate object. 

There were no published cases of abnormal anuran 
amplexus for Latvia prior to this study primarily due to the 
lack of research focused on this subject. Of course, abnormal 
amplexi should not be considered as an extreme rarity in the 
Baltic Region. Interspecific amplexus causes loss of energy 
for males, therefore the main circumstance for an abnormal 
amplexus seems to be absence or limited presence of 
conspecific females in a waterbody during the reproductive 
period, but a number of these cases recently observed in 
different regions and for different species (Höbel 2005, 
Mollov et al. 2010, Machado & Bernarde 2011, Simović et al. 
2014, Kindermann 2015, Costa-Campos et al. 2016, Loc-
Barragán et al. 2016, Carbajal-Márquez et al. 2018, Gül et al. 
2018, Londero et al. 2018, Mačát 2018, Mačát et al. 2019, 
Zimić et al. 2018, Ferreira et al. 2019, Biakzuala & 
Lalremsanga 2020, Bringsøe 2020, Peralta-García et al. 2020, 
Pedro & Nali 2020) make it possible to briefly mention a 
hypothetical, partly adaptive role of this behaviour, to 
encourage wider discussions and further research on the 
topic.  

Interspecific amplexus in certain cases may have a severe 
effect on small local populations of anurans - competitors 
(including predators), as presented in our observation No 2, 
when larger Rana temporaria males eradicated (amplexed to 
death) all individuals of the smaller Pelophylax lessonae from 
a small breeding pond for two continuous seasons. 
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Table 1. Cases of abnormal amplexus observed in anurans in Latvia. 
Legend: * – Observations indirectly (observation No 4) or directly (observation No 5) driven by anthropogenic influence. Hadn’t there been 
a plastic bottle left in water, the observation No 4 would not be made, and hadn’t the observer entered the breeding pond barefoot at 
particular time, the observation No 5 would not be made as well. However, it seems reasonable to share these two observations with the 
scientific community since inanimate objects are commonly present in water (e.g., wood pieces, stones), as well as birds and mammals 
regularly enter anuran breeding sites and, analogously with our observation No 5, could hypothetically become objects of abnormal 
interspecific amplexus (which would be hard to document). 

 

No 
Type of 
abnormal 
amplexus 

Species (the first 
species is 
amplexing) 

Locality data (observer’ s name(s) 
placed in brackets) Note 

1 interspecific, 
intergenus 

Rana temporaria ♂ 
x Pelophylax 
lessonae ♀ 

1977.05.03, Latvia (SE), ~2.3 km S 
Medumi,  
55°45’59”N 26°21’31”E, shallow, 
small and dark forest pond 
(M.Pupins) 

Large Rana temporaria individual fully submerged and 
kept the small P. lessonae under water, which was unable 
to breathe normally. No female R. temporaria observed at 
this locality that day. 

2 
interspecific, 
intergenus, 
necrophiliac 

Rana temporaria ♂ 
x dead Pelophylax 
lessonae ♀  

1977.05.03, Latvia (SE), ~2.3 km S 
Medumi,  
55°45’59”N 26°21’31”E, shallow, 
small and dark forest pond 
(M.Pupins) 

Observed at the same time and place as case No 1. Two 
other dead female P. lessonae observed at the same locality 
that day; no more P. lessonae were found here later in 1977 
nor the following year. 

3 
conspecific, 
multiple, 
necrophiliac 

4 Bufo bufo ♂ x 
dead B. bufo ♀  

1982.04, Latvia (SE), Daugavpils 
city,  
55°51’04”N 26°30’04”E, small 
artificial pond 
(M.Pupins) 

The males amplexed with each other and with a single 
dead female. 

4* 
with inanimate 
object, 
homosexual 

3 Bufo bufo ♂ x 
plastic bottle 

1995.04, Latvia (SE),  
Daugavpils city, 
55°51’18”N 26°30’04”E, small 
artificial pond (M.Pupins) 

One male holding the neck of the bottle, two others 
amplexing with the first male. 

5* interspecific, 
interclass 

2 Bufo bufo ♂ x 
Homo sapiens ♂ 
(two cases) 

2005.04.10-11, Latvia (SE), near 
Daugavpils city,  
55°50’30”N 26°30’00”E, small, 
shallow, slow-current river with 
sandy bottom (M.Pupins) 

When the observer entered the water barefoot, two males 
amplexed with his big toes. The grip was firm: the 
observer got out of the water with both males remaining 
in amplexus on his toes. The males were removed and 
released back in the river, but the next day it happened 
again. 

6 conspecific, 
multiple, ventral 

2 Bombina bombina 
♂ x B. bombina ♀ 

2006.03.16, Latvia (SE),  
Daugavpils city, Latgales Zoo), 
55°52’25”N 26°30’34”E, wild-caught 
animals from the locality of cases 
No 7 & 8 (ex-situ) (A.Pupina, 
A.Čeirāns & M.Pupins) 

This case was observed in captivity (Latgales Zoo 
amphibian breeding facilities) with two wild-caught males 
and a single female (which was caught one day earlier) 
(Fig. 1). One male was amplexing ventrally. 

7  
interspecific, 
interfamily, 
homosexual 

Bombina bombina ♂ 
x Pelophylax 
lessonae ♂ 

2007.07.09, Latvia (SE), near 
Demene, 
55°43’10”N 26°32’52”E,  
03:38 PM – 03:40 PM 
 (A.Pupina & M.Pupins) 

Multiple short (5–15 sec) amplexi between heterospecific 
males: the males tried amplexing with each other, 
however, P. lessonae was less successful, possible because 
of ball-shaped body of vocalizing B. bombina male. After 2 
minutes male P lessonae left the mating area (Figs. 2–3). 

8 
interspecific, 
interfamily, 
homosexual 

Pelophylax lessonae 
♂ x Bombina 
bombina ♂  

2007.07.09, Latvia (SE), near 
Demene,  
55°43’10”N 26°32’52”E,  
03:38 PM – 03:40 PM 
 (A.Pupina & M.Pupins) 

9 Interspecific, 
interfamily 

Bufo bufo ♂ x 
Pelophylax sp. ♀ 

2020.04.25, Latvia (central), ~2 km S 
Jaunmārupe, 56°51'48"N 23°56'20"E, 
edge of eutrophic pond (R.Matrozis 
& D.Telnov) 

Amplexus observed out of water, on the way from a small 
ditch to the pond. No release was noticed despite 
continuous “release” calls by the female. No other 
amphibian individuals seen at this locality that day (Figs. 
4–5). 

 
 
It is not excluded that under certain conditions (e.g., limited 
availability of breeding sites in the North of distribution 
area) an “amplexus fight” (Figs. 2–3) between heterospecific 
males (observations No 7 & 8) may act as an instrument of 
interspecific competition for optimal breeding sites or 
conditions, and, as perspective, as a tool against predators of 
juveniles (Pelophylax sp. is photographically documented 
feeding on Bombina bombina juveniles in Latvia) (Pupina et 
al. 2019).  

Anecdotal abnormal interspecific amplexus of anuran 

males with much a bigger mammalian (observation No 5, 
Homo sapiens) appears to be a mistake, since Bufo bufo males 
probably mistake human big toes for separate female-like 
objects, but in fact this behaviour resulted in the human 
retreat from the breeding site due to unpleasant anxiety. In 
theory, abnormal multiple male amplexus can increase 
breeding opportunity for more male individuals in case of 
limited availability of females and genetic diversity of the 
offspring of the female, if the additional male also succeed 
during the mating. In this case multiple male amplexus can 
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act as a tool to ensure sufficient gene flow and gene diversity 
in small local populations at the edge of the geographical 
range (e.g., in most North European population of Bombina 
bombina, Fig. 1). However, hitherto we only registered this 
kind of amplexus ex-situ in B. bombina (Table 1) and the 
breeding effect of the amplexus is unknown. 

In at least one case (type No 9), female Pelophylax sp. 
release calls were audibly detected, but the heterospecific 
Bufo bufo male did not release the female, likely because of 
non-comprehension of a heterospecific release call. This 
amplexus was not interrupted even when the specimens in 
question were severely disturbed for several minutes for 
photography (Fig. 5). Furthermore, in cases of amplexi with 
inanimate objects or dead anurans, no release signal occurs, 
therefore these amplexi might also be long lasting (cf. 
Observation No 5).  

Doubtlessly, some of the assumptions may first appear 
largely speculative for the reason that the amount of 
abnormal amplexi documented in the present paper does not 
allow detailed analysis. Indeed, considering the wide 
availability of similar recent observations across the globe 
(for instance, Zimić et al. 2018, Ferreira et al. 2019, Mačát et 
al. 2019, Biakzuala & Lalremsanga 2020, Bringsøe 2020, 
Pedro & Nali 2020, Peralta-García et al. 2020), further in-
depth study, recording and discussion of abnormal amplexi 

may be useful for a more comprehensive understanding of 
the evolution and role of amplexus in anurans. 
 
 

 
 

Figure 1. Conspecific multiple amplexus & amplexus from the 
abdominal side ex-situ in wild-caught Bombina bombina 
(observation No 6). 

 
 

2       3  
 

Figures 2–3. Interspecific multiple homosexual amplexus in Bombina bombina ♂ and Pelophylax lessonae ♂ (observations No 7–8). 
 
 

4       5  
 

Figures 4–5. Interspecific amplexus in Bufo bufo ♂ and Pelophylax sp. ♀ (observation No 9). 
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