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Abstract

The alpine newt is an opportunistic predator whose diet consists predominantly of aquatic and terrestrial invertebrates with Crusta-
cea, Plecoptera, Collembola, Diptera, Isopoda and Gastropoda being the predominant prey groups. Consumption of amphibian eggs 
and larvae are another common food source. Here, we report the first documented case of adult Ichthyosaura alpestris feeding on a 
rodent carcass, thus adding to its menu a prey item that belongs to the Class Mammalia, while showcasing the previously unknown 
scavenging behaviour. This finding suggests that rodent carcasses can serve as an important resource for nutrients in remote, high-al-
titude populations of the alpine newt.
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Scavenging behaviour is typically used to overcome food 
resource scarcity (Cramer 2008; Amor et al. 2010) and is 
showcased by almost all carnivorous vertebrates (DeVault 
et al. 2003; Selva and Fortuna 2007). However, only the 
vultures are obligate scavengers (Ruxton and Houston 
2004; Walker et al. 2021), whereas most others (e.g. coy-
otes, freshwater turtles etc.) are facultative scavengers 
(DeVault and Krochmal 2002; DeVault et al. 2003; Selva 
and Fortuna 2007; Pereira et al. 2014; Santori et al. 2020), 
thus capitalising on opportunity. In amphibians, there are 
no known obligate scavengers; nevertheless, facultative 
scavenging has been recorded in some frog species (Ni-
shikawa and Ochi 2016; Bassett et al. 2023) and in one 
salamander species (Unger 2018). In newts specifically, 
one such record exists where several individuals of the 
species Triturus cristatus were observed consuming a fish 
carcass (Iftime and Iftime 2011). Although scavenging is 
considered random and opportunistic behaviour, it plays 
a crucial role in the food web as it enhances nutrient re-
cycling and community stability (Wilson and Wolkovich 

2011). In harsh environments, such as high-altitude al-
pine ecosystems or arid environments where food and 
prey availability are scarce and unpredictable, such adap-
tive flexibility in foraging behaviour could be an import-
ant feature for the animals’ survival (Castilla et al. 2011).

The alpine newt Ichthyosaura alpestris (Lauren-
ti 1768) is a small-sized newt species, native to Europe 
known to occupy permanent or ephemeral waterbodies, 
such as lakes, troughs or puddles and, within Greece, it 
can be found in elevations between 659 m and 2,350 m 
(Tzoras 2023). The species is a polyphagous opportunis-
tic predator exhibiting significant daily (Salvidio 2019), 
seasonal and spatial plasticity (Heiss et al. 2013) in the 
predator-prey interaction. Its multiphasic lifestyle, with 
adults shifting from a terrestrial to an aquatic lifestyle and 
vice versa (Heiss et al. 2013), its presence in high altitude 
lakes (Schabetsberger and Jersabek 1995) and its tem-
poral diel activity shifts (Fasola and Canova 1992) have 
forced it to expand its diet as an adaptive response to the 
variation of food availability.
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In alpine karst lakes, the alpine newt can be placed at 
the higher level of the trophic pyramid as a top predator 
(Schabetsberger and Jersabek 1995). The alpine newt’s 
diet, feeding habits and predatory behaviour have been 
studied thoroughly in many European countries includ-
ing, but not limited to, Romania (Covaciu-Marcov et al. 
2010; Kovács et al. 2010; Bogdan et al. 2011), Italy (Faso-
la and Canova 1992; Joly and Giacoma 1992; Salvidio et 
al. 2019), Czechia (Kopecký et al. 2011, 2016), Austria 
(Schabetsberger and Jersabek 1995; Heiss et al. 2013) and 
Greece (Mettouris and Giokas 2017). Most studies were 
carried out predominantly through the method of flushing 
the stomach contents (Solé et al. 2005) of a high number 
of alpine newt individuals, thus allowing satisfactory re-
sults on the diet composition. The alpine newt’s diet large-
ly consists of invertebrates, such as Crustacea, Plecoptera, 
Collembola, Isopoda, Coleoptera, Diptera and Homop-
tera. Other prey categories include tadpoles (Dimancea 
et al. 2011) and Salamandra salamandra larvae (Bogdan 
et al. 2011). Non-discriminatory oophagy has also been 
documented against their own or other amphibian eggs 
(Kopecký et al. 2011; Mettouris and Giokas 2017). Own 
and conspecific sloughs were also found to be regularly 
consumed as classic non-prey items (Griffiths 1986; Scha-
betsberger and Jersabek 1995; Kopecký et al. 2011). Vege-
tal items have also been known to be accidentally ingested 
during the feeding process (Covaciu-Marcov et al. 2010; 
Kovács et al. 2010; Bogdan et al. 2011; Kopecký et al. 
2011), something that has been documented in other am-
phibian species as well (Dolmen and Koksvik 1983; Sas et 
al. 2005). Inorganic elements from the substrate sediment 
have been found in the alpine newt’s stomach contents and 
are also attributed to accidental ingestion (Bogdan et al. 
2011; Kopecký et al. 2011). Within the current literature, 

the opportunistic behaviour of the newts is highlighted 
(Joly and Giacoma 1992; Denoël and Andreone 2003; 
Kovács et al. 2010). However, there is no reference to an 
alpine newt or to any other newt species feeding on an ani-
mal prey item that does not belong to any of the previously 
mentioned categories, but to the Class Mammalia.

Herein, we provide the first record of alpine newts 
feeding on a rodent carcass (Order Rodentia). The ob-
servation was made mid-day in October 2023 during 
a field survey to assess the presence of newt species in 
the sub-alpine lake, “Kosmeou” also known as “Tsouka 
Rossa” (39°51.825'N, 21°2.322'E, 1690 m a.s.l.) in the 
Province of Metsovo, Ioannina, Greece. Kosmeou Lake 
spans just over 100 m in length and over 60 m in width 
with varying depth between half and 2 metres and it is 
constantly supplied with water from low output springs 
(Fig. 1).

Towards the end of the survey, a rodent carcass at the 
shallow end of the lake bank was observed. Upon closer 
inspection, two male and one female alpine newts were 
seen nibbling on the carcass, managing to remove and 
swallow small pieces of it (Fig. 2). To eliminate poten-
tial confounding factors affecting the newts’ feeding be-
haviour, like the presence of invertebrates on the carcass, 
a kick-net with a 0.5 mm - opening mesh was used to 
bring out the dead rodent. The carcass was thoroughly 
inspected to identify any hidden aquatic invertebrates or 
worms that could explain this uncommon newt behaviour. 
The examination revealed no evidence of invertebrates, 
forcing us to hypothesise that the newts were indeed lured 
to the carcass itself. The carcass was then placed back to 
the water in a different site and closer to the lake’s over-
flowing point. Within minutes three female alpine newts 
approached it and started eating its decomposing flesh 

Figure 1. Lake Kosmeou in Ioannina, Greece.
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again. Notably, the sympatric newt Triturus macedonicus 
had no interest in the carcass.

These scavengers revealed the hitherto unknown for-
aging behaviour in I. alpestris, expanding upon previous 
research on its diet and further indicating that newts are 
generalists and opportunists, capable of adopting an en-
ergy-efficient behaviour to acquire food in demanding 
conditions. Given the current loss of suitable aquatic 
habitats and breeding sites due to agriculture and ag-
rochemical pollution (in Greece, the populations of the 
Peloponnese are classified as Endangered according to 
Valakos et al. (2008)), dietary research can complement 
management actions via the identification of suitable 
habitats. Such research also possesses intrinsic value 
towards fully comprehending the alpine newt’s biology 
and natural history.

Acknowledgements
We would like to thank Ilias Strachinis for a pre-peer re-
view of the manuscript.

References
Amor F, Ortega P, Cerdá X, Boulay R (2010) Cooperative prey-retriev-

ing in the ant Cataglyphis floricola: An unusual short-distance re-
cruitment. Insectes Sociaux 57(1): 91–94. https://doi.org/10.1007/
s00040-009-0053-x

Bassett L, Villamizar A, Forstner M (2023) Facultative scavenging by 
southern leopard frog (Rana sphenocephala) larvae. Reptiles & Am-
phibians 30: e18605. https://doi.org/10.17161/randa.v30i1.18605

Bogdan HV, Ianc RM, Pop AN, Söllösi RŞ, Popovici AM, Pop IF (2011) 
Food composition of an Ichthyosaura alpestris (Amphibia) popu-
lation from the Poiana Rusca Mountains, Romania. Herpetologica 
Romanica 5: 7–25.

Castilla AM, Richer R, Herrel A, Conkey AAT, Tribuna J, Al-Thani M 
(2011) First evidence of scavenging behaviour in the herbivorous 
lizard Uromastyx aegyptia microlepis. Journal of Arid Environments 
75(7): 671–673. https://doi.org/10.1016/j.jaridenv.2011.02.005

Covaciu-Marcov SD, Cicort-Lucaciu AȘ, Mitrea I, Sas-Kovacs I, Căuş 
VA, Cupşa D (2010) Feeding of three syntopic newt species (Trit-
urus cristatus, Mesotriton alpestris and Lissotriton vulgaris) from 
Western Romania. North-Western Journal of Zoology 6(1): 95–108.

Cramer KL (2008) Are brown recluse spiders, Loxosceles reclusa (Ara-
neae, Sicariidae) scavengers? The influence of predator satiation, 
prey size, and prey quality. The Journal of Arachnology 36(1): 140–
144. https://doi.org/10.1636/St06-27.1

Denoël M, Andreone F (2003) Trophic habits and aquatic microhab-
itat use in gilled immature, paedomorphic and metamorphic al-
pine newts (Triturus alpestris apuanus) in a pond in central Italy. 
Belgian Journal of Zoology 133(2): 95–102. https://hdl.handle.
net/2268/3042

DeVault T, Rhodes O, Shivik J (2003) Scavenging by vertebrates: be-
havioral, ecological, and evolutionary perspectives on an important 
energy transfer pathway in terrestrial ecosystems. Oikos 102: 225–
234. https://doi.org/10.1034/j.1600-0706.2003.12378.x

DeVault T, Krochmal A (2002) Scavenging by snakes: an examination 
of the literature. Herpetologica 58: 429–436. https://doi.org/10.1655
/0018-0831(2002)058[0429:SBSAEO]2.0.CO;2

Dimancea N, Cicort-Lucaciu AȘ, Fazacas R, Raluca I, Boros A (2011) 
The trophic spectrum analysis of a Mesotriton alpestris (Laurentus 
1768) population from Voineasa locality, Vâlcea county, Romania. 
South Western Journal of Horticulture, Biology and Environment 
2(1): 65–73.

Figure 2. A female alpine newt feeding on a decomposing rodent carcass.

https://doi.org/10.1007/s00040-009-0053-x
https://doi.org/10.1007/s00040-009-0053-x
https://doi.org/10.17161/randa.v30i1.18605
https://doi.org/10.1016/j.jaridenv.2011.02.005
https://doi.org/10.1636/St06-27.1
https://hdl.handle.net/2268/3042
https://hdl.handle.net/2268/3042
https://doi.org/10.1034/j.1600-0706.2003.12378.x
https://doi.org/10.1655/0018-0831(2002)058%5B0429:SBSAEO%5D2.0.CO;2
https://doi.org/10.1655/0018-0831(2002)058%5B0429:SBSAEO%5D2.0.CO;2


herpetozoa.pensoft.net

Thomas Daftsios et al.: Alpine newt scavenging behaviour140

Dolmen D, Koksvik JI (1983) Food and feeding habits of Triturus vul-
garis (L.) and T. cristatus (Laurenti) (Amphibia) in two bog tarns 
in central Norway. Amphibia-Reptilia 4(1): 17–24. https://doi.
org/10.1163/156853883X00229

Fasola M, Canova L (1992) Feeding habits of Triturus vulgaris, T. cri-
status and T. alpestris (Amphibia, Urodela) in the northern apen-
nines (Italy). Bollettino Di Zoologia 59(3): 273–280. https://doi.
org/10.1080/11250009209386682

Griffiths RA (1986) Feeding niche overlap and food selection in smooth 
and palmate newts, Triturus vulgaris and T. helveticus, at a pond in 
Mid-Wales. Journal of Animal Ecology 55(1): 201–214. https://doi.
org/10.2307/4702

Heiss E, Aerts P, Van Wassenbergh S (2013) Masters of change: sea-
sonal plasticity in the prey-capture behavior of the alpine newt 
Ichthyosaura alpestris (Salamandridae). Journal of Experimental 
Biology 216(23): 4426–4434. https://doi.org/10.1242/jeb.091991

Iftime A, Iftime O (2011) Triturus cristatus (Caudata: Salamandridae) 
feeds upon dead fishes. Salamandra 47(1): 43–44.

Joly P, Giacoma C (1992) Limitation of similarity and feeding habits 
in three syntopic species of newts (Triturus, Amphibia). Ecography 
15(4): 401–411. https://doi.org/10.1111/j.1600-0587.1992.tb00050.x

Kopecký O, Karel N, Vojar J, Šusta F (2016) Food composition of al-
pine newt (Ichthyosaura alpestris) in the post-hibernation terrestrial 
life stage. North-Western Journal of Zoology 12(2): 299–303.

Kopecký O, Vojar J, Šusta F, Rehak I (2011) Non-prey items in stom-
achs of alpine newts (Mesotriton alpestris, Laurenti). Polish Journal 
of Ecology 59(3): 631–635.

Kovács I, Paina C, Bent CF (2010) Notes on the trophic spectrum of a 
Mesotriton alpestris (Amphibia) population from Sălaj County, Ro-
mania. Biharean Biologist 4(2): 133–137.

Mettouris O, Giokas S (2017) Predatory behaviour of alpine (Ichthyosau-
ra alpestris) and smooth (Lissotriton vulgaris) newts towards conspe-
cific and heterospecific eggs and larvae. Ethology Ecology & Evolu-
tion 29(4): 397–409. https://doi.org/10.1080/03949370.2016.1211742

Nishikawa K, Ochi S (2016) A case of scavenging behavior by the 
Japanese rice frog, Fejervarya kawamurai (Amphibia: Anura: 
Dicroglossidae). Current Herpetology 35: 132–134. https://doi.
org/10.5358/hsj.35.132

Pereira LM, Owen-Smith N, Moleón M (2014) Facultative predation 
and scavenging by mammalian carnivores: seasonal, regional and 
intra-guild comparisons. Mammal Review 44(1): 44–55. https://doi.
org/10.1111/mam.12005

Ruxton GD, Houston DC (2004) Obligate vertebrate scavengers must 
be large soaring fliers. Journal of Theoretical Biology 228(3): 431–
436. https://doi.org/10.1016/j.jtbi.2004.02.005

Santori C, Spencer RJ, Thompson MB, Whittington CM, Burd TH, Cur-
rie SB, Finter TJ, Van Dyke JU (2020) Scavenging by threatened 
turtles regulates freshwater ecosystem health during fish kills. Sci-
entific Reports 10(1): 14383. https://doi.org/10.1038/s41598-020-
71544-3

Selva N, Fortuna M (2007) The nested structure of a scavenger commu-
nity. Proceedings of The Royal Society B 274(1613): 1101–1108. 
https://doi.org/10.1098/rspb.2006.0232

Salvidio S, Costa A, Crovetto F (2019) Individual trophic special-
isation in the alpine newt increases with increasing resource 
diversity. Annales Zoologici Fennici 56: 17–24. https://doi.
org/10.5735/086.056.0102

Sas I, Covaciu-Marcov SD, Pop M, Ile RD, Szeibel N, Duma C (2005) 
About a closed hybrid population between Bombina bombina 
and Bombina variegata from Oradea (Bihor county, Romania). 
North-Western Journal of Zoology 1: 41–66.

Schabetsberger R, Jersabek CD (1995) Alpine newts (Triturus alpestris) 
as top predators in a high-altitude karst lake: daily food consump-
tion and impact on the copepod Arctodiaptomus alpinus. Freshwater 
Biology 33(1): 47–61. https://doi.org/10.1111/j.1365-2427.1995.
tb00385.x

Solé M, Beckmann O, Pelz B, Kwet A, Engels W (2005) Stomach-flush-
ing for diet analysis in anurans: an improved protocol evaluated 
in a case study in Araucaria forests, southern Brazil. Studies on 
Neotropical Fauna and Environment 40(1): 23–28. https://doi.
org/10.1080/01650520400025704

Tzoras E (2023) New distribution data for the endemic Ichthyosaura 
alpestris veluchiensis Wolterstorff 1935 from the Peloponnese pen-
insula, Greece. Reptiles & Amphibians 30(1): e18698. https://doi.
org/10.17161/randa.v30i1.18698

Unger SD (2018) Scavenging behavior of the aquatic eastern hellbender 
salamander (Cryptobranchus alleganiensis) in North Carolina. Jour-
nal of North Carolina Academy of Science 134(1–2): 1–2. https://
doi.org/10.7572/JNCAS-D-17-00002.1

Valakos E, Pafilis P, Sotiropoulos K, Lymberakis P, Maragou P, Fou-
fopoulos J (2008) The Amphibians and Reptiles of Greece. Chimai-
ra, Frankfurt am Main, 464 pp.

Walker MA, Uribasterra M, Asher V, Getz WM, Ryan SJ, Ponciano 
JM, Blackburn JK (2021) Factors influencing scavenger guilds 
and scavenging efficiency in Southwestern Montana. Scientif-
ic Reports 11(1): 4254. https://doi.org/10.1038/s41598-021-
83426-3

Wilson EE, Wolkovich EM (2011) Scavenging: how carnivores and car-
rion structure communities. Trends in Ecology & Evolution 26(3): 
129–135. https://doi.org/10.1016/j.tree.2010.12.011

https://doi.org/10.1163/156853883X00229
https://doi.org/10.1163/156853883X00229
https://doi.org/10.1080/11250009209386682
https://doi.org/10.1080/11250009209386682
https://doi.org/10.2307/4702
https://doi.org/10.2307/4702
https://doi.org/10.1242/jeb.091991
https://doi.org/10.1111/j.1600-0587.1992.tb00050.x
https://doi.org/10.1080/03949370.2016.1211742
https://doi.org/10.5358/hsj.35.132
https://doi.org/10.5358/hsj.35.132
https://doi.org/10.1111/mam.12005
https://doi.org/10.1111/mam.12005
https://doi.org/10.1016/j.jtbi.2004.02.005
https://doi.org/10.1038/s41598-020-71544-3
https://doi.org/10.1038/s41598-020-71544-3
https://doi.org/10.1098/rspb.2006.0232
https://doi.org/10.5735/086.056.0102
https://doi.org/10.5735/086.056.0102
https://doi.org/10.1111/j.1365-2427.1995.tb00385.x
https://doi.org/10.1111/j.1365-2427.1995.tb00385.x
https://doi.org/10.1080/01650520400025704
https://doi.org/10.1080/01650520400025704
https://doi.org/10.17161/randa.v30i1.18698
https://doi.org/10.17161/randa.v30i1.18698
https://doi.org/10.7572/JNCAS-D-17-00002.1
https://doi.org/10.7572/JNCAS-D-17-00002.1
https://doi.org/10.1038/s41598-021-83426-3
https://doi.org/10.1038/s41598-021-83426-3
https://doi.org/10.1016/j.tree.2010.12.011

	First evidence of scavenging behaviour in Ichthyosaura alpestris (Laurenti, 1768)
	Abstract
	Anchor 3
	Acknowledgements
	References

