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Abstract. The food spectrum of Natrix natrix in Bulgaria remains understudied, despite the few
works on this topic. We summarize all data reported in the literature on the batrachophagy of
the species in the country and provide 17 new observations. The results indicated that N. natrix
has a wide food spectrum and may feed on at least 11 amphibian species. Pelophylax ridibundus
was the most preferred prey. Rana dalmatina and Bufo bufo were also important components of
the diet. In some areas, Salamandra salamandra may be more frequent prey for N. natrix than
previously thought. However, most of the amphibian species, including Triturus ivanbureschi,
Bombina variegata, Pelobates balcanicus, and Rana temporaria, were consumed less frequently.
These findings can have important implications for the conservation of the species. Yet, further
research on the feeding ecology of N. natrix in Bulgaria is needed to better understand its
ecological requirements and to support effective conservation planning.
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Introduction

In Bulgaria, the diet of Natrix natrix (Linnaeus,
1758) consists primarily of frogs. The species also
consumes toads, newts, and occasionally salaman-
ders (Beshkov & Nanev, 2002). Other food items -
tish, birds, lizards, rodents, and insects - may also
be consumed, but only rarely (Michev, 1958; Besh-
kov & Nanev, 2002).

Although there is some general information
on the batrachophagy of N. natrix in Bulgaria
(Beshkov & Nanev, 2002; Buresch & Zonkow,
1934; Stojanov et al., 2011), a small number of stu-
dies offer case-specific observations (Beshkov &
Dushkov, 1981; Buresch & Zonkow, 1942; Grozda-
nov et al., 2016, 2025a,b; Michev, 1958; Mitrevichin
et al., 2025; Undjian, 2000). Most of these studies
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reported isolated cases in which N. natrix fed on
particular amphibian species: Pelobates balcanicus
Karaman, 1928 (Buresch & Zonkow, 1942), Bufotes
viridis (Laurenti, 1768) (Undjian, 2000), Pelophylax
ridibundus (Pallas, 1771) (Grozdanov et al., 2016,
2025b), Hyla orientalis Bedriaga, 1890 (Grozdanov
et al., 2025a,b), and tadpoles of Bombina variegata
(Linnaeus, 1758) (Mitrevichin et al., 2025) (Table 1).

To our knowledge, so far only two studies
have specifically examined the diet of N. natrix in
Bulgaria (Beshkov & Dushkov, 1981; Michev,
1958). Michev (1958) studied the feeding habits of
N. natrix along the course of the Kitenska Reka
River in the Strandzha Mountains and found that
P. ridibundus was the most preferred prey (22.7%).
Michev also concluded that the Eastern Grass
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Snake may sometimes feed on individuals of the
Agile Frog, Rana dalmatina Fitzinger in Bonaparte,
1838. The Fire Salamander, Salamandra salamandra
(Linnaeus, 1758) was also mentioned by Michev
as a part of the food spectrum of N. natrix, but
from another part of the country. He reported se-
veral cases of Fire Salamanders found in the sto-
mach contents of Eastern Grass Snakes. Beshkov
& Dushkov (1981) investigated the feeding habits
of N. natrix in western Bulgaria. Similar to Michev
(1958), they found that the species predominantly
consumed individuals of P. ridibundus (38.6%). In
addition, Beshkov & Dushkov (1981) reported
predation on individuals of Triturus ivanbureschi
Arntzen and Wielstra, 2013, H. orientalis, Rana
graeca Boulenger, 1891, and B. variegata (Table 1).

To date, almost no historical and contempo-
rary data are available on the diet of N. natrix in
Bulgaria. The aim of this study was to (i) summa-
rize all the published data on the batrachophagy
of N. natrix and (ii) provide new records to supple-
ment the knowledge of the species diet.

Materials and methods

We have reviewed all published sources of
information on the diet of N. natrix in Bulgaria
known to us. The new data were gathered from
1998 to 2025 during field trips and surveys con-
ducted across the country. They were not aimed
at investigating the food spectrum of the species,
and the data were collected as a result of opportu-
nistic observations. This approach has its limita-
tions, for example the small sample size. Yet, gi-
ven the scarcity of systematic data on the diet of
N. natrix in Bulgaria, these observations provide
valuable information and suggest somewhat dis-
tinct food preferences in the species.

Results and Discussion

Differences in the dietary spectrum of grass
snakes are largely determined by habitat characte-
ristics, including the availability of prey and po-
tential competitors. Thus, the local variations in
the diet of the species are quite high (Luiselli et al.,
2005). Although the sample size of the present stu-
dy (published and new data) is small, it indicates
that N. natrix consumes a wide variety of amphi-
bians, which includes at least 11 species (Table 1).
Our results showed that P. ridibundus was the
most common prey. This finding is consistent with
other studies, which demonstrate that individuals
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of the genus Pelophylax typically constitute a large
part of the diet of N. natrix (Mebert et al., 2024;
Sukalo et al., 2014, 2026). Similar results were pre-
sented for the diet of N. helvetica (Lacépede, 1789)
(Gregory & Isaac, 2004). The predominance of P.
ridibundus may be explained by the fact that it is
one of the most abundant amphibians in the aqua-
tic habitats in Bulgaria (Beshkov & Nanev, 2002).

Rana dalmatina and B. bufo also seemed to be
important prey for N. natrix (Table 1). Rana dalma-
tina is comparatively widespread in Bulgaria, and
its distribution largely overlaps with that of N.
natrix (Beshkov & Nanev, 2002; Stojanov et al.,
2011). This overlap increases the probability of en-
counters between individuals of the two species
and results in higher predation by N. natrix. Bufo
bufo is reported as a preferred prey for N. natrix in
some local populations across the species range
(Luiselli et al., 1997; Mebert et al., 2024). Further-
more, B. bufo is a vital component of the diet of N.
helvetica, a closely related grass snake species (Fi-
lippi et al., 1996; Gregory & Isaac, 2004; Luiselli &
Rugiero, 1991; Luiselli et al., 2005; Reading & Da-
vies, 1996), whose biological and ecological cha-
racteristics are similar to those of N. natrix. The
Eastern Grass Snake must also frequently con-
sume individuals of B. viridis. The Green Toad is
widespread in Bulgaria (Beshkov & Nanev, 2002;
Stojanov et al., 2011), and N. natrix presumably
preys on it when available.

It seems that N. natrix does not feed on the
other amphibian species very often. For example,
both R. temporaria and R. graeca are only documen-
ted once (Table 1). In fact, as far as we know, R.
temporaria has not been previously reported as a
prey species of N. natrix in Bulgaria. The limited
overlap in the distributions of these species pro-
bably explains why N. natrix rarely preys on R.
graeca and R. temporaria. Rana temporaria occurs
mainly in high mountainous areas - usually above
1000 m (Beshkov & Nanev, 2002; Stojanov et al.,
2011), whereas N. natrix is most widespread and
abundant below 1000 m a.s.l. (Kornilev et al., 2023).
Similarly, R. graeca is found mainly in southwest-
tern Bulgaria (Pulev etal., 2015; Stojanov et al., 2011).

Triturus tvanbureschi, B. variegata, and P. balcani-
cus also appear to be rarely consumed by N. natrix
in Bulgaria (Table 1). This is expected, as these am-
phibians normally do not constitute a significant
part of the diet of N. natrix (Mebert et al., 2024). In
fact, poisonous amphibian species are not gene-
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rally preferred by the snake (Mebert et al., 2024).
We also assume that H. orientalis is not a major ele-
ment of the diet of N. natrix in the country because
the two species occupy different microhabitats.
Hyla orientalis is mainly arboreal, whereas N. natrix
is semi-aquatic and is not an effective climber,
though grass snakes have occasionally been obser-
ved climbing shrubs and trees, typically up to 3-4
m in height (Bringsge & Aastrup, 2017 and cita-
tions therein). Hyla orientalis may thus become a
potential prey for the snake predominantly du-
ring the breeding season when the frog inhabits
various water bodies (Beshkov & Nanev, 2002).
This interpretation is supported by the study of
Kaczmarski (2020), who documented arboreal fo-
raging and ambush behavior by grass snakes on
treefrogs during their breeding season.

Even though S. salamandra is considered to be
rarely consumed by N. natrix (Beshkov & Nanev,
2002; Mebert et al., 2024), we suggest that sala-
manders can sometimes be a relatively common
part of the diet of N. natrix in Bulgaria. We base
our suggestion on the fact that, to some extent, the

two species have similar habitat requirements and
coexist in some areas, particularly along mountain
and foothill rivers and streams (Beshkov & Na-
nev, 2002; Biserkov et al., 2007). Indeed, Michev
(1958) reported frequent predation of S. salaman-
draby N. natrix. Importantly, his observations were
made for a short period: during one summer. This
reveals that salamanders could be an alternative
food item for grass snakes, especially when the
abundance of other prey is low.

Note that two of our observations were made
at dusk, and one at night. On 3 May 2025 at 7:16
p.m., an adult N. natrix was feeding on an adult S.
salamandra; on 15 June 2025 at 11:15 p.m., another
adult N. natrix was swallowing an adult S. sala-
mandra; and on 25 August 2024 at 8:40 p.m., an
adult N. natrix was feeding on an adult B. viridis.
Such crepuscular and nocturnal activity is not ex-
ceptional, as this snake species can forage during
warm nights (Kaczmarski, 2020; Mebert et al.,
2024). In addition, two cases of night-time feeding
from Bulgaria have previously been reported
(Beshkov & Dushkov, 1981).

Table 1. Summary of the information on the batrachophagy of N. natrix in Bulgaria.

Prey N. natrix
Prey species species ) Location Coordinates | Date and time Source
age group
age group
Triturus . Beshkov &
ivanbureschi ad. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
Salamandra ad. - Ribaritsa - summer 1956 Michev, 1958
salamandra
Salamandra . 41°37'25" 3 May 2025 Hristo Peshev,
salamandra ad. ad. NE of Trigrad 24°24'01" 7:16 p.m. Present study
Salamandra ad ad Between Dolen | 41°25'24" 15 June 2025 K\alif)rel;[rlori/
salamandra ' ' and Presoka 25°06'38" 11:15 p.m. :
Present study
Bombina . Beshkov &
variegata ad. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
Bombina larv. juv. | near Rakitna . 2021-2024 | Mitrevichinetal,
variegata 2025
Pelobates Buresch &
balcanicus ad. ad. near Elhovo - 10 August 1936 Zonkow, 1942
Pelobates ad ad NW of General 41°27'40" soring 2012 Deyan Duhalov,
balcanicus ] ] Todorov 23°16'15" pring Present study
oEQIENN Emanuil
Bufo bufo ad. ad. Blagoevgrad 41059,52,, 2 May 2017 Mitrevichin,
(Elenovo) 23°06'20
Present study
) 42°40'05" Atanas Grozdanov,
Bufo bufo ad. ad. South Park Sofia 23°18128" 17 May 2022 Present study
Hotnishki onaI A . .
Bufo bufo ad ad waterfall near 43°08'45 24 June 2024 |Lilyana Georgieva,
' ' Hotnitsa 25°30'52" 2:35 p.m. Present study
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Bufotes viridis ad. ad. Nisovo - 9 October 1997 | Undzhijan, 2000
. . 43°09'46" | 25 August 2024 Tsoni Zlatev,
Bufotes viridis ad. ad. Provadia 27996/51" 8:40 p.m. Present study
. . . Beshkov &
Hyla orientalis ad. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
. . . . . 42°40'06" . « | Grozdanov etal,,
Hyla orientalis juv. ad. South Park Sofia 391826 April 2006 2025a,b
o1E11Q" Anna Nikol
Rana temporaria ad. ad. W of Govedartsi 42015,19,, 26 June 2021 Klimentova,
23°26'59 12:25 p.m.
Present study
Rana dalmatina ad. - K1ter;?‘1:2rReka - August 1957 Michev, 1958
. . Beshkov &
Rana dalmatina ad. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
Rana dalmatina 12?\']’ - - - - Undzhijan, 2000
) 42°06'00" |24 August 2010 | Krasimir Donchev,
Rana dalmatina ad. ad. Ahtopol 27°56'02" 11:25 a.m. Present study
) 41°26'31" Deyan Duhalov,
Rana dalmatina ad. ad. Krumovgrad 959391991 2016-2021 Present study
ad., . Beshkov &
Rana graeca larv. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
Pelophylax ad. ; Kitenska Reka ; August1957 | Michev, 1958
ridibundus river
Pelophylax . Beshkov &
vidibundus ad. - western Bulgaria - 1971-1974, 1979 Dushkov, 1981
Pelophylax ad., .
ridibundus larv. i i i i Undzhijan, 2000
Pelophylax 42°36'16" Atanas Grozdanov,
ridibundus ad. ad. Pancharevo Dam 23°24'10" May 1998 Present study
Pelophylax . . . 42°40'05" . | Grozdanov et al.,
vidibundus ad. ad. South Park Sofia 3918126 1 June 2009 2025b
Pelophylax . . . 42°39'38" Grozdanov et al.,
ridibundus ad. ad* | South Park Sofia | 53016177 - 2025b
Pelophylax . 41°51'22" | 29 August 2012 | Krasimir Donchev,
ridibundus lary. Jav. N of Mostovo 24°56'05" 3:20 p.m. Present study
Pelophylax . 41°50'37" . Grozdanov et al,,
vidibundus ad. ad. SW of Rakitna 93910'21" 25 April 2015 2016
Pelophylax larv v E of 42°07'08" | 14 April 2018 |Krasimir Donchev,
ridibundus ' Juv: Mamarchevo 26°47'59" 11:30 a.m. Present study
Pelophylax 43°47'16" 16 June 2020 | Krasimir Donchev,
ridibundus ad. ad. E of Archar 23°01'18" 3:55 p.m. Present study
o711 2N Dimitar
P.el'()phy lax ad. ad. N of Primorsko 42017,13,, 9 October 2022 Pazderkov,
ridibundus 27°44'58 1:45 p.m.
Present study
Pelophylax 42°06'17" Atanas Grozdanov,
ridibundus ad. ad. NW of Ahtopol 27°55'20" 3 July 2024 Present study
Pelophylax . . NE of Dolna 42°19'57" Lilia Philipova,
ridibundus Juv- Juv- Banya 23°47'30" 07 June 2025 Present study

*additional data about the species published by Grozdanov et al. 2025a,b
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Conclusions

Although the opportunistic nature of the data
means these findings should be considered to be
qualitative, this paper has revealed that N. natrix
feeds on a variety of amphibian species across Bul-
garia and probably prefers some of them. Our fin-
dings might have important implications for the
conservation of the species, as reductions in am-
phibian abundance due to various threats could
increase the vulnerability of N. natrix populations
in some regions. Given the overall lack of research
on the food spectrum of the species, we recom-
mend that future studies on the feeding ecology of
the Eastern Grass Snake in Bulgaria be prioritized.
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