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Abstract. The diet in skinks is known mainly for extra-European species, especially from Australian ones, where these
lizards are represented by a great number of species, while, in comparison, data for species from other continents are
scarce. The three-toed skink, Chalcides chalcides, is found in a restricted part of northern Africa and in Italy, where
it is distributed almost uniformly throughout the peninsula and on the major islands. Although it is well studied for
aspects such as morphology and ecology, data concerning trophic preferences are scarce, and available only for the
populations of south-central Italy. In this note we report preliminary data about the diet of an Apennine population
of the three-toed skink, Chalcides chalcides, at the northern boundary of its distribution area. Faecal contents from 20
individuals were collected in June 2015, obtaining an overall sample of 48 prey items. Araneae constituted the most
preyed taxon (over 40%), followed by Hemiptera (35,4%) and other prey taxa (Hymenoptera, Coleoptera, and Dermaptera) in much lower percentages. We found no differences between smaller/younger and larger/older individuals
in consumed preys. As well as confirming the general trophic predilection of this skink for spiders, we also found
some interesting differences in preyed items with studied populations of south-central Italy.
Keywords. Apennines, Chalcides chalcides, diet, faecal pellets, Northern Italy, skink.

Diet in lizards is a very dynamic component, since it
can be variable over time (Floyd and Jenssen, 1983; Dearing and Schall, 1992). Changes are often seasonal, related
to different prey availability and abundance between seasons (Durtsche, 1995). Lizards diet can also vary among
sites (Barden and Shine, 1994), since prey availability and
abundance may vary geographically too. Lastly, it may
be different between sexes, between adults and juveniles
and also among morphs (Rocha, 1998; Fialho et al., 2000;
Scali et al., 2016).
Skinks diet is known mainly for extra-European species, especially from Australia (Wapstra and Swain, 1996;
Duffield and Bull, 1998; Clemann et al., 2004; Shea, 2006;
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Pavey et al., 2010), where these lizards are represented
by a great number of species, while, in comparison, data
for species from other continents are scarce. Skinks are
known to be primarily insectivorous, even though some
species may include plants in their diet, as shown in the
ocellated skink Chalcides ocellatus (Kalboussi and Nouira,
2004; Lo Cascio et al., 2008; Carretero et al., 2010).
The three-toed skink, Chalcides chalcides (Linnaeus,
1758), is a scincid lizard found in a restricted part of
northern Africa (NE Algeria, Mediterranean regions
of Tunisia and Libya), and in Italy, where it is distributed almost uniformly throughout the peninsula and
on the major islands (Caputo et al., 2010). The northern
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boundary of its distribution coincides with the Northern Apennines since the species is almost absent from
the Po plain, except for few populations near the Po delta
(Caputo et al., 2010). The species shows a snakelike habitus, with reduced tridactyl limbs. The evolution towards
limblessness has an adaptive meaning, as suggested by
some authors, since it favours the locomotion in grassland habitat (Caputo et al., 1995).
Despite its quite wide range, there is paucity of information regarding some aspects of the biology of the species. This is probably due to its particular lifestyle, and
to the consequent elusiveness that makes this reptile difficult to be captured in the field. So far, there is a good
amount of information related to morphology and osteology (Caputo et al., 1995, 2000; Greer et al., 1998; Caputo,
2004; Guarino, 2010) and to the biology and ecology of
the species (Orsini and Cheylan, 1980; Rugiero, 1997;
Caputo and Silvano, 1999; Luiselli et al., 2005). On the
contrary, data concerning structure and dynamic of the
populations are absent, while those concerning trophic
preferences are scarce, and available only for the populations of southern-central Italy. Rugiero (1997) analysed
the stomach content of specimens from the surroundings
of Rome, while Caputo (2000) studied the diet composition of a population from Molise. The present study aims
to collect information about the diet of the three-toed
skink in Northern Italy, analysing the faecal pellets of
individuals from a population of Northern Apennines.
All data presented here were collected in June 2015,
during the breeding period of the species. We sampled a population located in the so-called hilly area of
the “Oltrepò Pavese”, in the municipality of Codevilla
(44°57’N, 9°4’E; Fig. 1). The site, situated at an altitude of
260 m a.s.l., was characterized by the presence of uncultivated grasslands, surrounded by woodland area represented for the most by Quercus pubescens and Ostrya carpinifolia. Bushy zones of Rosa canina and Crataegus monogyna were present at some spots inside the grasslands.

Fig. 1. Map showing the study site in Northern Italy (municipality
of Codevilla, province of Pavia). Contour lines (elevation a.s.l. in
meters) for Codevilla municipality are also displayed.
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Table 1. Biometric variables of the juvenile and adult three-toed
skinks (n = 20) measured in a population of the Northern Apennines in Italy (municipality of Codevilla, province of Pavia): SVL
(Snout-Vent Length), Ta_L (Tail Length), TL (Total Length), HH
(Head Height), HW (Head Width), HL (Head Length), W (Weight).
Code
COD01
COD02
COD03
COD04
COD05
COD06
COD07
COD08
COD09
COD10
COD11
COD12
COD13
COD14
COD15
COD16
COD17
COD18
COD19
COD20

Capture SVL Ta_L TL HH HW HL
W (g)
date
(mm) (mm) (mm) (mm) (mm) (mm)
12/6/2015
12/6/2015
13/6/2015
11/6/2015
7/6/2015
1/6/2015
1/6/2015
24/6/2015
10/6/2015
25/6/2015
24/6/2015
24/6/2015
25/6/2015
30/6/2015
24/6/2015
10/6/2015
25/6/2015
10/6/2015
24/6/2015
24/6/2015

68.7
75.8
80.0
81.5
81.9
83.3
85.0
88.0
88.0
89.9
90.0
93.0
97.4
106.6
126.0
126.0
131.7
138.0
139.0
172.0

70.0
76.0
81.0
85.0
84.0
91.0
91.0
60.0
95.0
96.0
32.0
98.0
98.7
119.7
139.0
138.0
129.0
138.0
145.0
93.0

138.7
151.8
161.0
166.5
165.9
174.3
176.0
148.0
183.0
185.9
122.0
191.0
196.1
226.3
265.0
264.0
260.7
276.0
284.0
265.0

3.4
3.6
3.8
3.3
3.7
3.6
3.8
4.1
4.0
4.1
3.6
4.1
3.9
4.2
5.1
4.6
4.8
4.9
5.5
6.1

4.5
4.6
4.6
4.7
5.0
4.9
4.6
4.9
4.0
4.9
4.7
4.9
4.6
5.1
6.5
5.7
5.8
5.7
6.3
6.6

7.4
7.9
7.6
7.9
8.0
8.4
7.8
8.5
8.6
8.6
8.3
8.9
7.8
8.9
11.7
10.2
9.4
10.3
10.5
12.2

1.6
2.1
2.4
2.2
2.5
3.2
2.8
3.0
3.6
3.5
3.0
3.6
4.5
4.5
10.0
9.8
9.2
12.0
12.3
19.5

We caught 20 individuals by hand, searching for
them in the grass. Each individual was measured using
a digital calliper (accuracy ± 0.1 mm) for snout-to-vent
length (SVL), tail, head size (height, width, and length),
weighed by a digital scale (accuracy ± 0.1 g) (Table 1),
and photographed on the dorsal and ventral pattern. Faecal pellets were usually defecated by lizards immediately
after capture, although sometimes they were obtained by
applying a slight pressure on the belly of each individual,
eliciting defecation. Pellets were preserved in sterile tubes
containing 70% alcohol for subsequent analysis. All individuals in our sample were captured once, as assessed by
the manual comparison of both biometric measures and
photographic images (dorsal pattern, intersection of head
and ventral scales, scars). After each sampling session, all
individuals were released at the exact point of capture.
It was not possible to attribute sex to captured skinks as
this species lacks any external sexual dimorphism, except
for very large pregnant females (Caputo et al., 2010). In
order to tentatively evaluate possible differences in dietary habits between smaller, and consequently younger,
individuals and larger/older animals, we separated the 20
skinks into two groups (10 juveniles and 10 adults), based
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Fig. 2. Percentages of different taxa of preyed items in Chalcides
chalcides for juveniles and adults, categorized by SVL (< 91 mm:
juveniles, n = 10; ≥ 91 mm: adults, n = 10). Prey’s legend: Ara –
Araneae; Der – Dermaptera; Hem – Hemiptera; Col – Coleoptera;
Hym – Hymenoptera.

on minimum size of adult individuals (SVL = 91 mm) as
reported in literature (Caputo et al., 2010).
The analysis of faecal pellets is considered to be fully
reliable to describe lizard feeding habits (Perez-Mellado
et al., 2011; Civantos et al., 2013; Scali et al., 2016). Faeces were dissolved in a Petri dish to separate all prey
items, which were identified by using a stereomicroscope by M.P., expert entomologist of the Natural History Museum of Milan (Italy). Where possible, prey items

were recognized at the family taxonomic level, and were
grouped at the order level. However, since some soft
diet items (e.g., insect larvae, spiders) might not appear
in faecal pellets, we carefully searched for body parts of
small and soft-bodied prey taxa that are less likely to be
digested (Civantos et al., 2013).
Overall, we obtained 48 prey items from a sample of
20 individual faecal pellets (mean ± SE: 2.4 ± 0.3, range:
1-6; 31 from juveniles and 17 from adults). The taxonomic composition of preyed items, with the percentage of contribution of each taxon, is reported in Table
2. Considering the overall small sample size, differences
in prey items frequency between juveniles and adults for
each prey taxa were tested using χ2 with Monte-Carlo
simulation (1000000 iterations) to obtain reliable P value
(Patefield, 1981). The observed frequencies were not significantly different from the expected ones (P = 0.83; Fig.
2), indicating that juvenile and adult diets overlapped. In
general, the most present taxon in the three toed-skink
diet was represented by Araneae (juveniles: 14; adults:
7), followed by Hemiptera (juveniles: 12; adults: 5). Few
items were identified as Coleoptera (juveniles: 1; adults:
2) and Dermaptera (juveniles: 2; adults: 1). It should be
stressed that both Coleoptera belonging to Carabidae and
Tenebrionidae families and Dermaptera are largely nocturnal, nevertheless they are not uncommon in the diet
of diurnal lizards (Vitt and Blackmore, 1991). Formicidae
(incidentally, consistently wingless insects), again with a
quite small sample, represented the only taxon equally
preyed (two prey items for both juveniles and adults).
Ants are mostly diurnal, widespread, abundant, easy-tocatch insects, therefore their relative scarcity in the diet
suggests they are not among the preferred prey.
The analysis of faecal pellets shows that the most
predated invertebrates by the three toed-skink are repre-

Table 2. Prey items (n = 48) of Chalcides chalcides from a site of Northern Apennines. Analyses were based on the faecal pellets of 20 skinks
(one pellet for each individual). Percentages refer to the number of items for each Suborder and Order of considered taxa with respect to
the total of found items.
Order
Araneae
Dermaptera
Hemiptera

Coleoptera

Hymenoptera

Suborder
Labidognatha
Labidognatha
Forficulina
Forficulina
Heteroptera
Fulgoromorpha
“Homoptera”
Adephaga
Polyphaga
Polyphaga
Apocrita

Family
Lycosidae
Not determined
Anisolabididae
Not determined
Not determined
Issidae
Not determined
Carabidae (larvae)
Elateridae (adult)
Tenebrionidae (adult)
Formicidae

n

Suborder (%)

Order (%)

3
18
1
2
6
5
6
1
1
1
4

6.25
37.50
2.08
4.17
12.50
10.42
12.50
2.08
2.08
2.08
8.33

43.75
6.25
12.50
22.92

6.25
8.33
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sented by spiders, since they contributed 43.75% of preyed
items. The previous studies, conducted on the trophic
preferences of this skink in south-central Italy, led to the
same result, with spiders being the most preyed taxon. In
the study of Rugiero (1997), based on the analysis of the
specimens’ stomach content, spiders contributed 42.45%
to the diet composition. Caputo (2000) found an even
higher contribution, with Araneae contributing up to
51.11% to the diet composition. Further differences with
respect to the previous studies are found in the contribution of the other prey taxa. In our study, Hemiptera constituted the second most preyed taxon (35.42%), while
both Rugiero (1997) and Caputo (2000) found this group
contributed lower percentages to the diet composition
(2.83% and 13.33% respectively). Furthermore, we found a
higher percentage of Formicidae (8.33%) compared to the
studies of Rugiero (4.71%) and Caputo (2.22%, including
all Hymenoptera). However, percentages of Formicidae
remain quite low, when their abundance at the soil level is
considered. This suggests that Formicidae are of quite low
value as food for skinks, and only taken as second-choice
preys, although not entirely refused. All the other prey
taxa we found were present in much lower percentages,
such as Coleoptera (6.25% considering both adults and
larvae), which, on the contrary, contributed in a significant way both in the population of Rome (18.86%; Rugiero, 1997), and Molise (15.56%; Caputo, 2000). Interestingly, even if with low percentage (6.25%), we firstly detected
the presence of Dermaptera in the diet of the three-toed
skink, not found in the other Italian populations. Conversely, some taxa were found in south-central Italy, but
not in Northern Apennines. For instance, Rugiero (1997)
found a strong contribution of Isopoda (15.09%), which
were not found nor in our work, nor in that of Caputo
(2000). This may be related to a higher aridity of the studied habitats, resulting in a largely nocturnal activity of
the quite hygrophilous Isopoda, since their abundance in
Rugiero’s samples indicates they are not counterselected
as preys. The latter author found conversely a rather high
contribution of Orthoptera (15.56%), absent both in the
present work and in that of Rugiero (1997). Gasteropoda,
Blattodea, Diptera were found by Rugiero (1997), even
though in very small percentages, while Myriapoda were
found by Caputo (2000). None of these taxa were found in
our work. However, the differences we found with respect
to these studies could be due both to the limited sample
sizes in the various surveys and to the fact that none of
them considers prey availability.
This study allowed not only to give some preliminary
insight about the diet of the three-toed skink in Northern Italy, but also showed no differences in the consumed
prey between juveniles and adults. An ontogenetic shift
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in diet composition, and thus in trophic preferences, has
been reported for skinks, but only for extra-European
species (Hall, 1972; Duffield and Bull, 1998; Shea et al.,
2009). It represents a very fascinating topic never investigated before for European skink species, so further studies on this or even other species are needed, possibly taking into account larger sample sizes, in order to perform
reliable statistical tests.
In conclusion, this study confirms the preference
of the three toed-skink for spiders. As hypothesized by
Caputo (2004), this might be due to the particular structure of the teeth of the species, similar to that of the other smaller species of the genus, characterized by a conical
longitudinal section, rendering them particularly suitable
for preys with a soft body, such as spiders.
Moreover, it is not surprising that adult Coleoptera
are scarce in the faecal pellets of the three toed-skink.
Coleoptera are usually preyed by larger species of skinks
like Chalcides ocellatus and Chalcides polylepis (Bons,
1958; Schneider, 1981) which have a stronger bite that
easily allows them to crush such hard-bodied preys. The
differences we found in the other prey taxa might be due
to different factors, such as habitat, climatic conditions or
sampling season. This is not uncommon in reptiles that
can be at least partially opportunistic in their food choices (Manicom and Schwarzkopf, 2011). However, our findings put light on a basic ecological aspect of the species
in its northernmost distribution area and in a particular habitat, the Apennine mountains, never investigated
before for skinks.
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