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Abstract. The Sand lizard (Lacerta agilis) is one of the most widespread lizards in the Palearctic, and

numerous studies of its diet have been conducted. However, there is a lack of knowledge about the

endemic Balkan subspecies — L. agilis bosnica. This paper presents insights into the diet composition of

this subspecies, based on an analysis of fecal samples from 81 individuals in a population in Vitosha

Mts., W Bulgaria. The results showed that L. a. bosnica is an insectivorous lizard, with over 70% of its diet

consisting of insects, and spiders predominating among the remaining prey items. Differences in diet

diversity were found between adults and immatures, but not between adult males and females. The

existence of the phenomena of cannibalism and keratophagy, which had not previously been reported

for this subspecies, was also proven.
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Introduction

Knowledge of trophic niches plays an essential
role in the study of lizard biology and ecology
and is one of the main steps toward
understanding the dynamics of intra- and
interspecific competition and predator-prey
relationships (Huey & Pianka 1981). The food
spectrum is a fundamental aspect of lizards’
ecological niches, and its determination is
considered essential, especially for poorly
known or endemic taxa.

Lacertidae is the most species-rich lizard
family in Europe, with at least 88 species across
the continent (Speybroeck et al. 2020). European
lacertids feed on a wide variety of arthropods,
mostly insects, and therefore most of them could
be considered generalist predators (Arnold 1987,
Carretero 2004, Vacheva & Naumov 2020, 2022).

The Sand lizard Lacerta agilis Linnaeus, 1758
is a medium-sized, diurnal species. It is one of

the most widespread lizards in the Palearctic,

occurring from southern Sweden to northern
Greece in the south, and from Great Britain and
northeastern Spain to Lake Baikal in the east
(Ananjeva et al. 2004, Sillero et al. 2014). Within
the EU, L. agilis is a strictly protected species
under the Bern Convention (Annex II) and
Council Directive 92/43/EEC (Annex IV). Due to
its extensive range, several studies of the diet of
L. agilis have been conducted (e.g., Lukina 1976,
Korsos 1984, Strijbosch 1986, Gvozdik & Boukal
1998a, Gvozdik & Boukal 1998b, Kuranova et al.
2005, Ruchin & Ryzhov 2006, Crovetto &
Salvidio 2013), many of which refer to various
there

knowledge about the endemic Balkan subspecies

subspecies. However, is a lack of
L. agilis bosnica Schreiber, 1912.

This subspecies has a distribution limited to
the high mountains across the Balkan Peninsula
(Bischoff 1984, Dzuki¢ & Kalezic¢ 2004, Valakos et
al. 2008, Stojanov et al. 2011, Mizsei et al. 2017).
It is a typical mountain dweller occurring at

altitudes between 850 m and 2800 m a.s.l.
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(Stojanov et al. 2011). It is associated with open
habitats, where the structure of grass cover is of
crucial importance (Popova et al. 2021). Due to
its limited distribution, the ecology (including its
trophic niche) of this subspecies remains poorly
studied. The present research aims to provide
insights into the diet and feeding preferences of
L. a. bosnica in Bulgaria (including possible age-
and sex-related variation) and to encourage the
use of a non-invasive method that yields
adequate results for the study of lacertid
trophology.

Materials and methods

The study site chosen is a wide meadow
surrounded by beech forest, located in the
Vitosha Mountains (western Bulgaria) (N42.627¢,
E23.223¢, 1200 m a.s.l.). Visits were conducted in
June/July 20162017 and between May and
September 2018. On each visit, attempts were
made to capture (by hand) every spotted lizard.

Upon capture, each lizard’s snout-vent length
(SVL) was measured using a transparent ruler (1
mm precision), and age and sex were determined
based on body size and coloration. Two age
categories were distinguished according to
Popova et al. (2019): immatures (juveniles and
subadults together) with SVL < 55 mm, and
adults (i.e., sexually mature individuals) with
SVL 255 mm. The exact location of each captured
specimen was recorded using a GPS device
(Garmin GPSMAP 64s, with an accuracy of +5
m), allowing the lizards to be released at the
same location after the manipulations.

The food spectrum determination was based
on an analysis of fecal samples of the captured
lizards. For this purpose, lizards were kept
individually in plastic containers for up to 48
hours. Fecal pellets were placed in 2 ml
Eppendorf tubes with 95% ethyl alcohol and
examined under a stereomicroscope
(magnification 10-40x) in laboratory conditions
(see Vacheva & Naumov, 2020, for details). The
food remains were identified to the lowest
possible level (in most cases to the level of Order)
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and grouped into "operational taxonomic units"
(abbr. OTUs) (Sneath & Sokal 1973, Carretero
2004). The OTU of “Insecta (indet.)” was
excluded from the analysis (except Fig. 1)
because it contains undetermined insect
remains, some of which in fact may belong to
other OTUs. Apart from taxonomic affiliations,
the identified
samples were categorized according to their
hardness (soft, and hard,
abbreviated respectively as H1, H2, and H3) and

(sedentary,

invertebrates from the fecal
intermediate,

intermediate, and
evasive, respectively as El, E2, and E3)
(Verwaijen et al. 2002, Vanhooydonck et al.
2007). The division based on hardness and
evasiveness at the level of OTU is approximate

evasiveness

since it is clear that not all members within an
OTU have the same degree of hardness and
this

provides a general idea of the studied species'

evasiveness. Nevertheless, approach
preferences for specific physical characteristics
of prey.

The following statistical approaches were
used: 1) Spearman's rank correlation coefficient
(Rho) to ouT

frequency of occurrence; 2) Rényi's index family

compare abundance and
(diversity profiles) to compare age groups and
sexes based on diet diversity (for a detailed
description of the Rényi's index see Téthmérész
1995); 3) contingency tables with Chi-square (x?)
test to compare age groups and sexes regarding
prey evasiveness and hardness (based on item
counts). Analyses were performed using the

PAST 4.07 (Hammer et al. 2001).

Results

A total of 81 individual fecal samples from L.
agilis bosnica were collected (22 from adult males,
34 from adult females, and 25 from immature
individuals). The identified
attributed to 284 individual
specimens. In addition, a few cases included

remains were

invertebrate

shed skin fragments, remnants of lizard tails and
toes, plant material, and inorganic particles
(Appendix 1). The average number of individual
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remains from invertebrates in the fecal pellets
was 3.22,
invertebrates belong to 17 OTUs, of which
Araneae,

and the maximum was 8. The

Orthoptera, and  Coleoptera

predominated in both number and frequency of
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occurrence Correlation between

(Fig. 1).
abundance and frequency of OTUs in the fecal
samples was positive and statistically significant
in all combinations (for the entire sample and for

age groups and sexes: Rho > 0.96, p <0.001).
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Figure 1. Percentage participation of the OTUs in the fecal samples of L. agilis bosnica

(Fr. = frequency of occurrence; N = number of remains as a percentage of the total number of

remains identified).

Rényi profiles showed a higher diversity of
the prey items in the sample of adult lizards than
in that of immatures (Fig. 2). In adults, the most
abundant and most frequent OTUs were
Coleoptera (N = 20.00%, Fr. = 35.71%),
Orthoptera (N = 19.39%, Fr. = 57.14%), and
(N = 19.39%, Fr. = 51.79%).
immatures, such OTUs were Araneae
(N = 3049%, Fr. = 80.00%), Orthoptera
(N = 1829%, Fr. = 48.00%), and
Auchenorrhyncha (N = 14.63%, Fr. = 40.00%).
Dermaptera were found only in adults, while

Araneae In

Hymenoptera (excluding Formicidae) were
found only in immatures. When comparing the
sexes, the two profiles intersect (Fig. 2), so it
cannot be argued that diversity is higher in one
sample. In both males and females, the three
OTUs with the highest relative abundance and
frequency in the fecal samples (N > 16%, Fr. >
35%) were Araneae, Coleoptera, and Orthoptera.
However, some differences between the sexes
Blattodea, and

were noted: Gastropoda,

Mecoptera were recorded only in females, while
the unique OTUs in males were Dermaptera and
Acari.

Regarding the physical characteristics of the
prey (Fig. 3), it is evident that remains of
sedentary, less chitinized prey predominate
(based on relative abundance by category across
the entire sample). In terms of prey mobility, the
chi-square test showed a statistically significant
difference between adults and immatures (x2 =
7.535; df = 2; p = 0.023), but not between sexes (2
= 1.388;, df = 2; p = 0.499). In terms of prey
hardness, there was no significant difference
found between adults and immatures (x2 = 1.880;
df=2; p=0.391), nor between males and females
(x2=2.161; df =2; p = 0.339).
shed

(evidence of keratophagy) was recorded in only

The presence of skin fragments
one fecal sample (from a subadult individual). In
two other samples (from adult females), lizard
tail and toe remains were found, providing
evidence of partial cannibalism, as no other
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species of the family Lacertidae was recorded in  the study area.
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Figure 2. Diversity profiles of the diet in L. agilis bosnica according to the abundance of OTUs in the fecal
samples: adults (Ad.) and immatures (Sub.) on the graph to the left, and males (M) and females (F) on

the graph to the right.
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Figure 3. Percentage participation of the categories of evasiveness (E1, E2, and E3) and hardness

(H1, H2, and H3) according to the number of categorized invertebrates in the fecal samples

of L. agilis bosnica (Ad. = adults; Sub. = immatures; M = males; F = females; Tot. = the entire sample).

Discussion

Data from the present study confirm that Lacerta
agilis bosnica is an insectivorous lizard (over 70%
of its food spectrum consists of insects, with
spiders predominating among the remaining
prey). According to our results, three groups of
and

invertebrates Araneae,

Orthoptera,
Coleoptera — together constitute over half of the
food spectrum of L. a. bosnica. The same groups
account for the largest portion of the species’
diet, according to some previous studies in
Bulgaria (Table 1). Although the cited (in the
table) sources do not specify subspecies, the
indicated origins of the material (i.e., specific
localities) suggest that the majority of it refers to

L. a. bosnica. There is a wealth of data on the
dietary composition of L. agilis, drawn from
studies across its extensive range. Regarding the
most common prey groups (Araneae, in our
case), some studies align with our findings (e.g.,
Korsos 1984, Strijpbosch 1986), while others show
a predominance of different groups (e.g.,
Coleoptera according to Shcherbak 1966,
Shcherbak & Shcherban 1980, and Gvozdik &
Boukal 1998a; Hemiptera according to Kuranova
et al. 2005).

Overall, the trophic spectrum of Lacerta agilis
appears to be very broad (Lukina 1976, Bischoff
1984), i.e., the species can be defined as a
generalist in terms of nutrition, as confirmed by

our results. However, the species undoubtedly



Diet of Lacerta agilis bosnica in a mountain area of Bulgaria

exhibits for of

invertebrates

preferences some groups

while avoiding others. For

instance, our data show that most OTUs in its
diet are ground-dwelling invertebrates, while
flying  insects  (Diptera, = Hymenoptera,
A

relatively small portion of Formicidae (as in this

Lepidoptera) are poorly represented.
study) in the diet seems typical for L. agilis in
general (Strijposch 1986, Gvozdik & Boukal
1998b, Crovetto & Salvidio 2013, etc.). In some
studies, ants were not recorded in the species'
diet at all (e.g., specifically for Bulgaria: Angelov
et al. 1966, 1972, Mollov & Petrova 2013, and
Mollov & Boyadzhiev 2021). Other research
using pitfall traps shows that ants are the most
abundant category of potential prey, but L. agilis
actively avoids them (Lukina 1976, Kuranova et
al. 2005, Crovetto & Salvidio 2013).

Lacerta agilis is considered a sit-and-wait
forager, and its diet consists mainly of mobile
invertebrates (Nemes 2002, Crovetto & Salvidio
2013). However, in the present study, this was
not confirmed since the remains of sedentary
invertebrates predominated, indicating a
strategy of active foraging (see Huey & Pianka
1981 for foraging types in lizards).

Our

between adult and immature lizards in diet

results demonstrated differences
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diversity (higher in adults) and prey mobility
(more sedentary prey in immatures), likely due
to differences in feeding strategies between age
groups. We did not find significant differences
between the sexes in diet diversity or in prey
evasiveness and hardness, which confirms the
results of some previous studies (e.g., Lukina
1976, Gvozdik & Boukal 1998a, Crovetto &
Salvidio 2013).

The finding of keratophagy in this study (in a
single immature individual) represents the third
such case in L. agilis. So far, keratophagy has only
been documented in the Czech Republic (in only
one male) (Gvozdik & Boukal 1998b) and Italy
(in only one female) (Crovetto & Salvidio 2013).
Regarding (partial) cannibalism, only four cases
have been documented so far, and they concern
the territory of the former USSR (see Lukina
1976). Our that
cannibalism also occurs in L. agilis bosnica, but is

results show (partial)
probably quite rare. More interesting is that the
two cases, registered by us, were in females, in
contrast to other cases of cannibalism in
lacertids, which are typically found in males
(e.g., Castilla & Van Damme 1996, Grano et al.
2011, Zagar & Carretero 2012, Simovi¢ &
Markovi¢ 2013, Dias et al. 2016, Andriopoulos &

Pafilis 2019).

Table 1. Most abundant components in the diet of Lacerta agilis according to studies in Bulgaria

(N = sample size)

Data source Method N Most abundant components
Coleoptera (50.00%)
Angelov et al. (1966) stomach content 12
Araneae (32.70%)
Orthoptera: Acrididae (41.18%)
Angelov et al. (1972) stomach content 11 .
Hymenoptera: Tenthredinidae (14.71%)
Araneae (51.85%)
Mollov & Petrova (2013) stomach content 8 .
Hemiptera (14.82%)
) Araneae (34.21%)
Mollov & Boyadzhiev (2021) stomach content 6 .
Hemiptera (31.58%)
. Araneae (20.07%)
This study faecal samples 81
Orthoptera (16.55%)
Conclusions Our results elucidate aspects of intrapopulation

differences between adult and immature
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individuals of Lacerta agilis bosnica, including diet
diversity (higher in adults) and prey mobility
(more sedentary prey in immatures). However,
no such difference was found between adult
males and females. Some rare feeding behaviors,
such as keratophagy and cannibalism, were also
recorded, representing the first documented
cases from Bulgaria.

Acknowledgments: The authors thank Steliyana
Popova for field assistance and the two anonymous
reviewers for the comments and suggestions, which
improved the manuscript. This study was partly
supported by the Bulgarian Ministry of Education and
Science under the National Research Program “Young
scientists and postdoctoral students-2”. Handling of
animals was in accordance with the Ministry of
Environment and Water permit No 656/08.12.2015.

Authors® ORCID IDs:
E. Vacheva: https://orcid.org/0000-0002-3008-6648
B. Naumov: https://orcid.org/0000-0003-2146-208X

References

Ananjeva, N., Orlov, N., Khalikov, R., Darevshy, 1., Ryabov,
S., Barabanov, A. (2004): Colored Atlas of the Reptiles of
the North Eurasia. St. Petersburg: Institute of Zoology.
[In Russian]

Andriopoulos, P., Pafilis, P. (2019): Saurophagy of a Lacerta
trilineata juvenile by a Podarcis muralis adult. North-
Western Journal of Zoology 15(1): 111-112.

Angelov, P., Gruev, B., Tomov, V. (1972): Untersuchungen
iiber die Nahrung von Lacerta agilis L. und Lacerta taurica
Pall. aus dem Rhodopi-Gebirge. Natura 5(1): 121-122.

Angelov, P., Tomov, V., Gruev, B. (1966): A study on the diet
of some lizards in Bulgaria. Scientific studies of the
Superior Pedagogical Institute, Plovdiv, Biology 4(3): 99-
105. [in Bulgarian]

Arnold, E.N. (1987): Resource partition among lacertid
lizards in southern Europe. Journal of Zoology 1: 739-
782.

Bischoff, W. (1984): Lacerta agilis Linnaeus 1758 -
Zauneidechse. pp. 23-68. In: Bohme, W. (ed.), Handbuch
der Reptilien und Amphibien Europas. Band 2/1 (2).
Aula-Verlag, Wiesbaden.

Carretero, M.A. (2004): From set menu to a la carte. Linking
issues in trophic ecology of Mediterranean lizards. Italian

E. Vacheva & B. Naumov

Journal of Zoology 71 121-133.
https://doi.org/10.1080/11250000409356621
Castilla, AM. Van Damme, R. (1996): Cannibalistic

propensities in the lizard Podarcis hispanica atrata. Copeia
1996(4): 991-994. https://doi.org/10.2307/1447663

Crovetto, F., Salvidio, S. (2013): Feeding habits of the sand
lizard, Lacerta agilis, from North-Western Italian Alps.
Folia Zoologica 62(4): 264-268.
https://doi.org/10.25225/foz0.v62.i4.a3.2013

Dias, G., Luis, C., Pinho, C, Kaliontzopoulou, A. (2016): A
case of Podarcis carbonelli intake by Podarcis virescens.
Herpetology Notes 9: 105-108.

Dzuki¢, G., Kalezi¢, M. (2004): The Biodiversity of
Amphibians and Reptiles in the Balkan Peninsula. pp.
167-192. In: Griffiths, H.I., Krystufek, B., Reed, ].M. (eds.),
Balkan Biodiversity. Dordrecht,
https://doi.org/10.1007/978-1-4020-2854-0_10

Grano, M., Cattaneo, C. Cattaneo, A. (2011): A case of
cannibalism in Podarcis siculus campestris De Betta, 1857
(Reptilia, Lacertidae). Biodiversity Journal 2(3): 151-152.

Gvozdik, L., Boukal, M. (1998a): Sexual dimorphism and
intersexual food niche overlap in the sand lizard Lacerta

Springer.

agilis (Squamata: Lacertidae). Folia Zoologica 47(3): 189-
195.

Gvozdik, L., Boukal, M. (1998b): Diet Composition of the
Sand Lizard, Lacerta agilis (Squamata: Lacertidae) in an
Anthropogenic Habitat of the Town Opava, Czech
Republic. Casopis Slezskeho Zemskeho Muzea Serie A
Vedy Prirodni 47: 59-63.

Hammer, &J., Harper, D.AT., Ryan, P.D. (2001): PAST:
Paleontological statistics software package for education
and data analysis. Palaeontologia Electronica 4(1): 1-9.

Huey, R.B., Pianka, E.R. (1981): Ecological Consequences of
Foraging Mode. Ecology 62(4): 991-999.
https://doi.org/10.2307/1936998

Korsés, Z. (1984): Comparative niche analysis of two
sympatric lizard species (Lacerta viridis and Lacerta agilis).
Vertebrata Hungarica 22: 5-14.

Kuranova, V.N., Patrakov, S.V., Bulakhova, N.A, Krechetova,
O.A. (2005): The study of the ecological niche segregation
for sympatric species of lizards Lacerta agilis and Zootoca
vivipara. pp. 225-229. In: Ananjeva, N., Tsinenko, O.
(eds.), Herpetologia Petropolitana, Proceedings of the
12th Ordinary General Meeting of the Societas Europaea
Herpetologica 12-16 August 2003, Saint-Petersburg.

Lukina, G.P. (1976): Food. pp. 179-213. In: Yablokov, A.V.
(ed.), The Sand Lizard. Moscow, Nauka. [in Russian]

Mizsei, E., Jablonski, D., Végvari, Z., Lengyel, S., Szabolcs, M.
(2017): Distribution and diversity of reptiles in Albania: a
novel database from a Mediterranean hotspot.
Amphibia-Reptilia 38: 157-173.
https://doi.org/10.1163/15685381-00003097

Mollov, I, Boyadzhiev, P. (2021): Another contribution to the
knowledge of the trophic spectrum of few lacertid lizards
(Reptilia, Squamata, Lacertidae) from Southern Bulgaria.
ZooNotes 190: 1-4.

Mollov, I, Petrova, S. (2013): A contribution to the
knowledge of the trophic spectrum of three lacertid


https://doi.org/10.1080/11250000409356621
https://doi.org/10.2307/1447663
https://doi.org/10.25225/fozo.v62.i4.a3.2013
https://doi.org/10.1007/978-1-4020-2854-0_10
https://doi.org/10.2307/1936998
https://doi.org/10.1163/15685381-00003097

Diet of Lacerta agilis bosnica in a mountain area of Bulgaria

lizards from Bulgaria. Journal of BioScience and
Biotechnology 2(1): 57-62.

Nemes, S. (2002): Foraging mode of the sand lizard, Lacerta
agilis, at the beginning of its yearly activity period.
Russian Journal of Herpetology 9(1): 57-62.

Popova, S., Vacheva, E., Tzankov, N. (2019): Sexual size
dimorphism in the Balkan subspecies of the sand lizard
Lacerta agilis bosnica Schreiber, 1912 (Reptilia: Lacertidae)
in Bulgaria. Annual of Sofia University “St. Kliment
Ohridski” Faculty of Biology Book 4 - Scientific Sessions
of the Faculty of Biology 104: 141-153.
https://doi.org/10.13140/RG.2.2.18758.52802

Popova, S., Vacheva, E., Zlatanova, D., Tzankov, N. (2021):
Age and Sex-related Differences Determine Microhabitat
Use in Lacerta agilis bosnica Schreiber, 1912 (Reptilia:
Lacertidae) in Western Bulgaria.
Bulgarica 73(1): 77-85.

Ruchin, A.B., Ryzhov, M.K. (2006): Amphibians and reptiles
of the
distribution, abundance. Mordovia State University,

Acta Zoologica

Republic of Mordovia: species diversity,
Saransk.

Shcherbak, N.N. (1966): Amphibians and Reptiles of the
Crimea (Herpetologia Taurica). Naukova Dumka, Kyiv.
[in Russian]

Shcherbak, N.N., Shcherban, M.I. (1980): Amphibians and
reptiles of the Ukrainian Carpathians. Naukova dumka,
Kyiv. [in Russian]

Sillero, N., Campos, ]J., Bonardi, A., Corti, C., Creemers, R,
Crochet, P.-A., Crnobrnja-Isailovi¢, J.,, Denocél, M.,
Ficetola, G.F., Gongalves, J., Kuzmin, S., Lymberakis, P.,
de Pous, P., Rodriguez, A., Sindaco, R., Speybroeck, J.,
Toxopeus, B., Vieites, D., Vences, M. (2014): Updated
distribution and biogeography of amphibians and
reptiles of Europe. Amphibia-Reptilia 35: 1-31.
https://doi.org/10.1163/15685381-00002935

Simovi¢, A., Markovi¢, A. (2013): A case of cannibalism in the
common wall lizard, Podarcis muralis, in Serbia. Hyla
2013(1): 48-49.

Sneath, P.H., Sokal, R.R. (1973): Numerical Taxonomy.
Freeman, San Francisco.

Speybroeck, J., Beukema, W., Dufresnes, C., Fritz, U,
Jablonski, D., Lymberakis, P., Martinez-Solano, I,

53

Razzettis, E., Vamberger, M., Vences, M., Vords, ],
Crochet, P.-A. (2020): Species list of the European
herpetofauna update by the Taxonomic Committee of the
Societas Europaea Herpetologica. Amphibia-Reptilia 41:
139-189. https://doi.org/10.1163/15685381-bja10010

(2011): Die
Amphibien und Reptilien Bulgariens. Frankfurt am

Stojanov, A. Tzankov, N. Naumov, B.

Main, Germany, Chimaira, pp. 338-346.

Strijbosch, H. (1986): Niche segregation in sympatric Lacerta
agilis and L. vivipara. pp. 449-454. In: Rocek, Z. (ed.),
Studies in Herpetology. Charles University, Prague.

Tothmérész, B. (1995): Comparison of different methods for
diversity ordering. Journal of Vegetation Science 6: 283-
290. https://doi.org/10.2307/3236223

Vacheva, E., Naumov, B. (2020): Diet of the Viviparous lizard
Zootoca vivipara (Lichtenstein, 1823) (Reptilia: Lacertidae)
from its southern range of distribution. North-Western
Journal of Zoology 16(2): 178-190.

Vacheva, E., Naumov, B. (2022): A contribution to the
knowledge on the diet and food preferences of Darevskia
praticola (Reptilia: Lacertidae). Acta Herpetologica 17(1):
27-36. https://doi.org/10.36253/a_h-12179

Valakos, E., Pafilis, P., Sotiropoulos, K., Lymberakis, P.,
Maragou, P., Foufopoulos, J. (2008): The Amphibians and
Reptiles of Greece. Frankfurt am Main, Germany:
Chimaira.

Vanhooydonck, B., Herrel, A., Van Damme, R. (2007):
Interactions between habitat use, behavior, and the
trophic niche of lacertid lizards. pp. 427-449. In: Reilly,
S.M., McBrayer, L.D., Miles, D.B. (eds.), Lizard Ecology:
The Evolutionary Consequences of Foraging Mode.

Cambridge University Press.
https://doi.org/10.1017/CBO9780511752438.016
Verwaijen, D., Van Damme, R. Herrel, A. (2002):

Relationships between head size, bite force, prey

handling efficiency and diet in two sympatric lacertid

lizards. Functional Ecology 16: 842-850.
https://doi.org/10.1046/j.1365-2435.2002.00696.x

Zagar, A., Carretero, M.A. (2012): A record of cannibalism in
Podarcis muralis (Laurenti, 1768) (Reptilia, Lacertidae)

from Slovenia. Herpetology Notes 5: 211-213.

+ Appendix 1


https://doi.org/10.13140/RG.2.2.18758.52802
https://doi.org/10.1163/15685381-00002935
https://doi.org/10.1163/15685381-bja10010
https://doi.org/10.2307/3236223
https://doi.org/10.36253/a_h-12179
https://doi.org/10.1017/CBO9780511752438.016
https://doi.org/10.1046/j.1365-2435.2002.00696.x

54

Appendix 1.

E. Vacheva & B. Naumov

Distribution of the material from the faecal samples of Lacerta agilis bosnica per OTU [E = evasiveness (E1, E2,

and E3 refer to sedentary, intermediate, and evasive, respectively); H = hardness (H1, H2, and H3 refer to soft,

intermediate, and hard, respectively)]; N = number of identified individual remnants; Fr: = number of the faecal

samples in which the OTU occurs (* eF = except Formicidae).

Total Males Females Immatures
Class OTU (n=81) (n=22) (n=34) (n=25)
N  Fr N Fr. | N Fr. N Fr.
Arachnida Acari [E1; H1] 2 2 1 1 - - 1 1
Arachnida Araneae [E1; H1] 57 49 | 10 10 | 22 19 25 20
Arachnida Opiliones [E1; H1] 3 3 1 1 1 1 1 1
Gastropoda Gastropoda [E1; H3] 4 4 - - 2 2 2 2
Insecta Auchenorrhyncha [E1; H3] 33 26 6 5 15 11 12 10
Insecta Blattodea [E3; H1] 4 4 - - 1 1 3 3
Insecta Coleoptera [E2; H3] 40 27 | 11 8 22 12
Insecta Dermaptera [E2; H1] 3 2 3 2 - - - -
Insecta Diptera [E3; H1] 9 9 2 2 6 6 1 1
Insecta Formicidae [E2; H3] 10 9 2 2 5 4 3 3
Insecta Heteroptera [E2; H1] 5 5 1 1 3 3 1 1
Insecta Hymenoptera (eF)* [E3; H3] 1 1 - - - - 1 1
Insecta Insecta (indet.) [n/a] 37 12 7 5 1 1 29 6
Insecta Insecta (larvae) [E1; H1] 17 15 5 3 6 6 6
Insecta Lepidoptera [E3; H1] 10 10 5 5 2 2 3 3
Insecta Mecoptera [E2; H1] 2 2 - - 1 1 1 1
Insecta Orthoptera [E3; H2] 47 44 14 14 18 18 15 12
keratophagy 1 - - 1
cannibalism (partial) 2 - 2 -
plant material 4 1 3 -
inorganic particles 2 - - 2




