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The food of Podarcis milensis and Podarcis erhardii
in the insular ecosystems of the Aegean
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Introduction

Small lacertid lizards of the geous Podarcr.r are generally ins€{tivorous liards that fe€d
mainly on anhropods (ARNotD, 1987), alhough plant food may also b€ e€teD esperially by
populations oo small MediterEoean islands with impoverjsbed faunas (PEREz-MHrAno &
CoRTI 1993). They arc believed to be opportunisric predators, with lack of obvious dietary
specializrtions, which impels the idea that differeoces iD diet composirion reflect ir a large
exteot differences in the trophic availability or in body size constraints (e.9. AvERy 1966,
ARNoLD 1987). On lhe other hand, there has be€o shown to exist a high s€le{tive behaviour
lowa.ds food (e.g. PEREZ-MEIADo 1q]2).

The insular ecosystems of the Mediterranean basin aI€ ciaraderized by sfong seasonal
cLimatic fluctuations which lead to variations iD food resources (RJhrrES 1984). Th€ domi-
oant prey goups vary from island to islaDd, aDd depend on the natu.al cha.aderistics of
every one of them. The diet of certain island populatioos bas also been observed to change
according to the se€son (PEREZ-MEu-ADo & CoRTr 1993, VAr-Axos 1986, CHor.,DRopou-
r,os et al. 1993).

Studies made on {he diet compcition of Lac€rtidas fmm w€stsm Mediterranean jslanG,
show adaptations related to th€ trophic availability such as herbivory, high coosumption of
clumped prey and myrmicophagy (OUBoTER 1981, SADEK 1981, SoRcr 1990, P6R!Z-MEL-
r-Ano & CoRn 1993, DI^z 1E)5). On the other hard, data on the trophic eaology of the in-
sular ecosystems of the €astem Meditemnean are relatively few. Podarcis efiardii $t Lha
big islards of the Aegean feeds on Coleoptera, ants and irsect larvae with seasonal dietary
shifts (VAhKos 1986, 1987, 1990). The diet of Pod(cis taurba frcxn tbe Iooiao islaDds
shoqs Lhe same pattem (CHoNDRopoL,lrs et al. 1993), while fot Podarcis hilensis, ende-
mic species of the Aegean, data a.e iBsufficient,

Podarcis erhardii, the cicladia,') wall lizard, is differcntiated and predominant io most of
lhe insular ecGystems ol the norti], ceotr:1l and south Aegean with the exceptioo of the
Southwest qclades, that is Milos, Kjmolos and their sunouDding islets, where it is rcpla-
ced by Podarcb ailenjlJ (lig.1, tab. 1).

In the present study, the first data on the feeding ecology of Podarcis milensis from tJte
mainly volcanic Milqs group islands, are presented. B€sides, data on tbe dlet of Podarcb
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Fig. 1. Map of the examined islaods. Abbreviations as io table 1.



erhardii fro.tr Naxos isl and small islets of tbe south Aegean, aft giveo. The two sp€ci€s
are Dever fouDd sympatric. Tbe differences in tbeir feeding ecology are discuss(i.

1!lilos A.ntidil6 AnsDes Velopoula Fslconers

A.bbr. M F

Area (h-r) 150.6 8.2 0.1 1.86 1.29

Species P. ilensis P. ilensis P. nileLtis P. niknsis P. nilensis

N 12 t2 8 7 3

Volcrnic + + + +

Naxos Pori AnydrG A-ntileous! Pergouss Pechie

Abbr. N Pr Pa

Are3 (kn) 424.1 1.0 z.o 1.2 1.0

Species

N 59 :) I1 '7 8 9

Volcanic +

Tab. 1 The exarnined islands. Abbr. = Abbreviations. N = SsmDle size.

StudY methods

We studied 6 iosular populatioos of Podarcis erhardii and 5 populations of Podarcis mi-
leln6, The main charact€ristics of the examined islands are the rocky tenain and the !€ge-
tation whicb is mainly phryganic (e-8, Thytltus sp-, Genist4 sp., Sarcopoterium spiasum).
In table 1 the distribution of the species and the sample size of every islard are shown. A
total of 138 aoimals was examioed, frocn which only 9 we.e captured. Thc sp€cim€ns from
Naxos island (59), belong to the Herpetologicai colleclion of the S€ction of ADimal & Hu-
man Physiology of the University of Athens. A1l the other e$ples ot Podarcis erhardii
ar\d Podorcis mileisir from the rest of lhe islands, with the exception of Milos, were from
specimens deposited at th€ Herp€tological cll1edion of the Natural l{istory Museum of the
Univcrsity of Creta (import number: 200 - 2O8). Oriy Podarcis milensis sp€cimens from
Milos islaDd (9) were colleded, that are going to be us€d io th€ PH.D. Thesis of the second
author conceming the ecology of thjs sp€cies. Io this way, these are the first results of a
study that has jusl started in Mil6 islaod. The ihreatened situation of Podorcd PoPulations
discourages the capture ofmany specimens, while the fae.es znallsis was nol prefe.red sin-
q Podarcis milensb is in sympatry \|ith Cyrl,cpodfum ktncrli. A11 animaLs were checked
to b€ collcctcd in spriog seasiln wbcn both their actiyity and le arlhrop{rds' on€ are at lheir
pcak (KARA-MAoUNA 1 987).

Foa each animal we removed tbe entire digesrive track and examined it ior ihe presence
of proy remnants. Prey items wero grouped to taxonomic categories, generally ordinal level.
Coleopteran and kpidopteran larvac were grouped in one c?iegory as "insect larvae".
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Fig. 2. Proportion of prey in the examined stodachs (7o n) of the hvo species. n = Nurnbe. of P|ey
Itet$.
Ar Araneae, Op: Opilion€g R: PseudGcorpionida, DIi Diplopoda, Gl: Chilo@a l Isopoda, O: Collenbola,
T: ThlsaoouB, D: Dermaptera, Ho: Homopter-4 Et Heteroptera, Hy: HlmenopteE, Di: Diplen, An: Ants, C:
Coleopt€8, M: Maftidae, L: Irs€.t trrvae, Un: Antuopoda under, C: Gast$poda, Pl: Plant materisl.
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ID ord€r to avoid biass€s io tbe evaluatioo of the diet' stomactl cont€ots were summanzeo

ir two ways: 1) proportioo of tbe total numb€r of prey it€ms in tbe stomactl (Vo n),2) prv
portioq of lizards eating a prey taxoo (D. Trophic niche breadth was crloilated acco(ding

to I.Eux's index (1968), The f@d siEilarity b€twe€.! tbe examined poPulatioos was calc!-

lated using PrA\xA's formula (1973).

Results

Tba diet of the two speci€s (pooled data of alt populatioos) is given iD figure 2. There is
a signiflcant difference in the proportion of prey items consumed (* = 62.752, df = 19,
p < 0.05). Due to the small sample size of each islaDd, our data r€fer to tbe species-sp€cific
differences and oot to island differ€oc€s.

Podarcis milensis feds mainly on irls€4t brvae, ColeoPte.a, DiPteia, HomoPte.4 Gastro-
poda and Araneae. A1l th€ otber prey gpup's participate il the diet with a small proportion
(< 4 %). In the majority of cas€s tbe similarity valu€s are higher than 0.65 (tab. 3). By fre-
quency of occurrence the mst imPortant goups are tbe s€me.

Podarcis erhardii fetAs maioty (acc4rding to o % or D on coleoptera, insect larvae, Ga-
stro@4 Araneae, Homoptera, Hymenoptora and ants. These groups s€€m to dominate in
all the examined populatioos (tab. 2). Th€ similarity i?lues arc higher than 0.6 (tab. 3).

In all islands the proportioo of GastroPoda is sigDificant. In the volcanic islands there is
oo signilicant difference in the proportioo of snails betwe€n tb€ two sPeci€s (Fisher exact
tcst \riih correrting for continuity Z = 0.865, P = 0.19)-

The oicic breadth in all tho examined islaDds |anges from 3.448 to 6.545 according to %n
and ftorn 45 to 7.622 ac{')|(ling to F (tab. 2). Tbe two values are related significaotly
(spqrman tesr r. = 0.627 P<0.05).

Discussion

Just io the cas€ with otber Podarcli oi lhe MediteralJ€af', Podarcis miletltis fe€ds mainly

on arthrcpods. The diet of Podorcis milercis is compos€d of the most common t€rrcstdal
arthropods found during the spring in tbe insular ecosystem of the Aegean (KARAMAoUNA

1987, MAGIoRIS 1991). Podarcis milensr's s€€ms to be a widely foraging predator because

th€re were several invert€brates in its prey which arg not either active on the surface or re-

main bidden wheo the liard's foraging tak€s place (Insecl larvae, snails etc.) OITI 1991)
and also used many different tyP€s of prey (HLEY & PLArx^ 1981).

Podarcis erhardji showed also a terrestrial diet, with ColeoPtera and larvae being the

most dominant groups. Thes€ results ars not different from th6e given previous studies

(VArAKos 1986, 1987, 1990).

Though the two sp€cies feed with the same taxa, the Propoftiorls are differcnt. Podarcis
rzileruis prep on irsect larvag followed by Coleoptera aDd Diptera whiJe Podttcb erhardii
ferds on Coleoptera, ins€ct larvae and Gastro@4. Thes€ grouPs FrticiPate with a high
proporlioo in the invertabrate's fausa of th€ insular ecosystem of the Aegean. The lack of
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Prtt ttF Milos P Nrros

%a %F %n %F %F |k , %F %a I 96F %a %F %F

6.r '7 1r.7 16.7 37.5 4.16 14,3 3.57 t2.s 9.1 28.6 3.03 12.5 l9 60 9.s2163.613,? | 6r

Opillon.t t .23 8.33 1,199.09 t.t7
Paaudolaorpio!!

Dlplopod. 16.'l 33.3

Chtlopodr 4.t6 14.3

ltopodt 12.5

Collcnboh r.23 8.33

Thys.!!n 3.51

D.rErpLn 1.5 14.3

HoboFcra 9.8? tt.1 8.33 33.3 r l . l 9.1 28.6 6.66 t l .1 u 39

lL|!rop&rr t.23 833 8.33 11.3 373 1.5 t4.3 3-33 l l .1 4.76 20 7.14 71.3 353 l9

HyD.!opL.t 8.33 4.6 t2.l 25 4.76 20 833 .1 5.49 24

DiFCr| 8.64 1t.1 8.33 33.J l l . l 25 25 N.6 351 6.66 22.2 833 5{.5 353

Fonntcld.c 2.46 t6;l 8.31 l{.3 25 18.2 37-5 4:t6 27.3 l l 27
Colcopcn l6 661 16.7 333 2t3 625 29.1 57.1 35.1 8?.5 31.8 57.1 21.2 't5 66-7 80 lr.3 72.7 32.2 18

M ddrc 0.39 2

Iarcct hrl|la 15.1 91.7 25 66.7 5.55 t2.5 20.8 42,9 11,9 13.612.9 t2. l 50 40 55.6 4;t6 20 3.33 81.8 7.45 39
U!ldcltlfl€d J.OJ 12.5 3.33 I  l . l 1.19 9.09

Gt'topodr 8.33 33.3 22.2 50 8.33 14.3 3.57 t2.5 22.1 24.6 15.2 17.5 6.66 22.2 24.6 60 rl.9 63,6 10.6 35
Phit ErErhl 3.51 12.5 1.5 t4.3 15.2 31.5 4.16 20

No. of pny lLE! 81 t2 18 24 30 2l 84
No. of llz .trhln t2 3 8 7 I 1 8 9 5 l l 59

B! 3.74 5.4 4.8 4.84 5.15 6_44 3.49 4.2 5.67 5.92
BP 7.36 5.4 5.44 5.16 6,4 6_22 4.5 5.16 7.62 1.46

Tab.2. Diet ofP. fiile^tr's (the exsmined islands in italics) 
^nd 

P. erhardii. BD = niche width accodioglo Vo n, Bf = Diche width accotdirrg
to%F.
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detailed studies oD the uoPbjc
availability of many islands does
trot perEit us to explaio these dii-
fereDces.

The f@d cboic€ in both species
seems to be r€lat€d to maoy fac-
tors tbat ciaracterize the insuiar
e{Gystems of the Aegeao, The
high propoFtioo of idse.t laivac
in their diet could b€ coDDected
to tbeir high conteDt in water
(LEcAXrs pers.corrl.), siDce the
spring rainfa in the area is less
than 100 mm (MYmNAs 1982).
ID the volcanic islaDds the cboice
of gastropods seems to be related
to the low calcium avajlability. In
the.se islands the diveEily of
gastropods is very low (MY-
ItNAs unp. data). The malaco-
phagy se€ms to be common iD
the Aegean insular eccs)rstems.
PEREZ-MEu-ADo & coRn (1993)
found that Pod@cis spe.i€s in
West Medite.raoeao islands do
not usually eat snails, attdbuting
this result to tbe high cost of
handliog snd cnrshing their
shells. The fact that in our resu.lts
most of tbe snails were crusbed
atrd small sized could be related
to the abundance of small sized
sDails iII tb€ maLacofauna of the
Aegean (MYrrNAs 1982, RTEDEL
lC)z).

The choice of clumped prey Li-
ke Homoptera, CurolLionidae and
arts is suppos€d to b€ a good
strategy in arid environmenls be-
caus€ the searching costs are low
due to their clumprd distribution
(Poun & PEREz-MEIrAno 1988,
191). Fspeciauy in the big is-
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Iands of our samplo this stltegy is morc usefull siDco it minimis€s tbe pr€dation risk. it is
boFT that in MilG and Naxm islands distribut€ some snake spcies e.g. Vpen lebairu
schwei*ti nd Vtpra arnodytes whtch feed oo Po&rcrJ (ADAMoporrru et al. i! prep.,
VAuKos 1990).

LERIz-MEllADo & CoRn (1993) fouod tbat io Balearic islaods many Pod.trcis c4lpulan-
oDs fe.€d on plant matter aDd they related that with paleog€ographical aDd paleoclimatologi-
cal reasoos. Io our results the perceDlage of plaDt matter iD tbe stomachs is ve{y low.

Both sp€cies app€a! to be euryphagus being in agrcement witb the opinion that h islands
with poor tophic resources we exp€c{ a more genemlised diet (STEprGNs & KREBS 1986).
The de$ity of arthropods in the illsular esystems of the Aege€n is ooo of the lowest in
the MediterraDean typ€ ecosyst€ms (sep MAGrozus 1991).

However, more detailed studies of the available trophic resourc4s and the study of mu-
s€um specimens are necessary in o{der to form a cl€r pidure.
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