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Summer diet of Poilarcis milznsis, P. gaigeaz and
P. erlwdii (Sauria: Lacertidae)

C. Adamopoulou, E. D Valakos & P Paf i l is

-absrra.t In rhe pent srudy dtd on the diel @mposnio. of lhd non svmp.t.ic
laenid liard speis oarhe Aegan at lip€lago (G@) ae8r'u 1tlenoMdl@ntoa
of 15? sp-ifros of Paar.dr a iLnsn (62), Podeds SaSw (5O) and PodMt e'nddii (4,

kF mmincd for p€y €mnants. Alt aniMls 6@ fmm Musm @lletions and wE

sa dpldr du rins summer D! ring rhis sas., PoA,En u irdsr and P.'dMn 343@ show
a quite similar dier, the' borh f-{ minly on anls, Col€oplea and ins tlMe q'hile

Po,tmn erh.dii peJs on Col6pt€B and Onhopt.E. lte 6xs aE disss.l loselher
wirh pre' a%ildbihy dab.

Key qords. Diet, Po./@i, isiand @log/.

Intmduction

Se!€ml studies on thediet composition ofsmall lace(id lizards of the genus Podannt
ha\€ shown that thes€ liza.ds fesl mainly on arthropods (Arnold 1987). In eeneral,
lacertids are opportunistic predatom and \arialions in their diet composition Eflelt
differences in prey a\ailability (Arnold 198, - for a diffe.ent point ofview see Diaz
1995. In the Mediterranean ishnds the trophic characteristics of Po.laTtlt popula-
iions are mainly affected by lhe present ecological conditions (biotic and/or abiotic),
e\€n though in some cases historical facton se€m to play an imPortant role (P6rez-
Mellado & Corti 1993).

In the Aegean archipelago, thr€€ species of the genus Podards are distincrly
disiributed: Podl?rrs nrTanrir is an endemic species of ihe Milos islands group
(Milos, Kimolos and su.rounding islets), Podatrd Saigae is at endemic of the
Skyros islands grcup (Skyms, Piperi and surrcunding isle(s), while Podaftxr erlardti
predominales in the rEst insular ecosystems of the nonh, centnl and south Aegean.

The systematics and the distribution ofthe thre€ species are \€ll studied, ho$€ver
our knowledge of their e{ology is quite insufficient, concerning only PodarEU
eiudii N^lakos 1986, l9A). Podan:b efiatdii feeds mainly on arthmpodr with
Coleoptem as the dominanl prey group. Coleoptera also dominate in the spring diet
of Po.larcii milensis in smail islets (Valakos ef al. 199t. In the cas€ of Po<lads
gaig@ rherc arc ro data ercept some small notes (Gruber & Westn m 1971).

In this study, data on lhe food composition ofthe thrEe sperries are presented and
funhcr discussed. Ail samples come from sumrner, a period which is cha€cterized
by low adhropod densities in the insular ecosyslems of the Aegean (K2Emaouna
198n.
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Material and M€lhods

A iotal of i57 animals Ms esmined. Specimcns of Poddrni dile4dr (62 specimcns from lunc
& July. localny: Milos isl.nd) and Poda,r|i sd,?@ (:{) spc.itnens frcm A!su$, lo€ility:
Skyros island) conrc frcm thc Herptologic.l @llcdion ofthc Naturhieorisches Musotm of
Viena ard from thc Muscun Alexande. Koenig (BonD), *ttile rhe $mples of PoAazir
crranCil (45 specinens from July, locahy: Naxos island) belong to the Herp€toloSiql colle.'
tron of rhc srio. ol AoiDral and IIumn physiol.S/ of lhe Unilanity of Alheni

for each anirMl q€ rcmoled rhe entiE diS6rir€ lEd ard esdined ir for rhe pGsene of
prry cmnaqts. Prcy ilems s.crD grsupcd to tarcnomic €tcgories, gencally otdcr lecl.
Col@pr@n ard lcpidoptc€n lamc \.dE Sruped in onc calcAory as 'inse1 laMe".

In order to avoid biasas in rhe eluarion of thc did, stomach contsts wrc $rmmariz.d
in rM qays: l) rclar iw abu ndancc ( % n) (popon ion of rhe iotal nu mber of prcy itcns in thc
sroruch. @reponding to a gilen piq, t}?e) and 2) rclati\e incid€nc€ (D @oponion of
ljz$ds caling a Siven prtt laxon)-

Trophic niche brcadth $ras elculatcd aeodinS to lain's c.ndadizld indq (Krens 1989):

n =4J- '  n- l
$terc| 8, = ldin's sandadiz-d niche bedlh

A = kvins mcasurc of nichc brEadlb
n = Numbcr of po$iblc Esourc. sratcs

Tbe dier ovedap bclw.n allopairic populations $as @lcllatcd usin8 Piank2\ fomula
(1971) t  

-  ^a- -e
YLP"LP"

Mcre: qrl= orrho
p, = % of ith czrcgory of pr€t for spclies t and j.

E$imates ofthc aEilabihy of ptcntial pr€y for P zil"roir $€rc obtaincd through thc usc
ot pirfall tnps (*irhout 5ny bant. 'I}n pjtfall tnps !r,cr€ jnstallsl durinS July, in a t}?ical
biolopc of P ut&rrir at Milos island. Thcsc tEps Erc placcd in lvo paEllel lines co\€.in8
all rheposible micrchabitats oeupicd bythelizids. Thc tnpp€d prEy Ms idenrificd at oder
le\€I. In rhc cas€ of Podad:r errtadli fmm Narcs island, data from the sane locality and
during rhc $nle pcriod, PaEschi (1988), 

"!te 
usd. Thcse data wrc obtained f$m sumtrr

(.tuly) pitfaU taps id a i),pical ecosystem of Naxos island, *tcE P .d'adn is the dohidant
lizanl *ecies. We have used pitfal lraps in older lo obrain a genc.al piclurE as all spc.is arc
grcLhdd*lling O{lakos 1cJ0; Gruber & wenrum 1971), ahhough $€ a€ a*arc of the
porcnriaIbias.si.oduc4dbythepirfalI'bascdn€rhodforh€a$ringpdyaEilabilny(P6rc?-
Meuado et al. 191).

Eldiviry fo. a food @IcAory us @lculaloi wirh Ivlas (1961) inds:
E = (ri pi) / (n+pi)

baed on thc prcportio of pily caregory in 1be did (ri) and in thc habiiat (pi).
The *arer @mc.rs of insed laffic *rc caiftrared usiog lhc lyophilir. r*{hod. Nire (9)

'Itncbrio lame *rc lyophili?ad using ihc bbcon@ FEz.dry Syeem / Fezane 15.

Results

Composi t ion of  Diel
Table I summarizes lhe diet of lhe lhree species. Thcre is a significan! relation
betv/c.n the proportion of lhe lotal numb€r of prly it€ms in the stomach (%n) and
lhe pmponion of liz.,rds cating a prey taxon (D, (Spearman !est, P<0.0t, in all

Poaonis miL.rsi: feeds mainly on anti Coi€$ptera and insecl larvae The same
groups pRdominate in the diet of Podaftis BaigaE, while Coleoptera (the s€cond
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Tdblc I Dielarv dala oblaincd from 157 Museum Sccinens of P rniLllJir' P Sutea€ and

P ."a,Cii % n;pmponron by number of rrems, Fr frcquencv of o{cunenca
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gmup is Orthoptera) art the most common and frcquent prcy in the stomachs of
Pdlamis enurdii. PlaDi m.lerial and cannibalisn ha\€ been oberEd only in the
case of Podd.ns &r?drz ('Ihble l).

The tmphic niche breadth of the thrce species is low according either io %n
(Pn I 8,:0-386, P8i 8":0.113, Pe B":O.4IJ4\ o( to F (Pn: B,=O.4O9, P8i 8,0.475,
P{. B,:0.480).

The o\€rlap \alues bet\+een Podattis milcnsis and the t$o other species ar€
rclatively high (Pm-Pg: qr:0.787, Pm-Pe Q11:0.6?8), *4jile Podanis ei@rdii
and Podarcb gaigerE show a lo\€r o\€rlap \alue (Pe-Pg: Qr=0.415). The diet of
lh€ examined popuiations sho\\€d significant differEnces in the proportions of
lhe prey items consumed (Chi-square test: Pm-Pg: xr:44.27, d.f.=19, p<O.Os,
Pm-Pe: x'1:52.73, d.f.:19, p<0.05 and Pe-Pg: x'?:3o.21, d.f.=18, p<0.05).

Food avai tabi l i iy  and elect iv i iy
In Fig. I the electivity \alues and ihe relatir€ abundance of arthropods in the traps
of Milos island are gi\€n (only the taxa thar participate in the food of th€ liards
are p!es€niel.). Ants, coleopte.a, and spiders \€re ihe most abundant gmups.
ELectivity values for these groups are negati\e or close to zero, For insec! larvaq
Hymenopiem, Hemiptera, Dipten, Orthoptera the electivity \alues \rare high. The
representation of these taxa both in the tmps and in the lizard's diet was reLaii\ely
good. There is a significant negati\€ correlation bet\r€€n the electivity of prey tax!
and their relalive abundance in lhe !mps.

In the case of Naxos Island anrs and spiders \rere the mos( abundant arthmpods
s+rilc their electivity \alues \r€re ne8ati\€ (Fig. 2). Coleoptem, Orthoptera and ins€ct
larvae have high electivily lrlues though their representation in lhe traps tlas low.
The'€ is negati\€ bui not significant correlation bet\r€€n the prey eleciivity \alues
and their conEsponding relati\€ abundance.

Discussion

The diet of ihe examined species is composed by arrhropods. Arihropods are the
najor food of Podarns species in th€ Melitermnsn islands (eg. valakos 1986.
1987: P6rez-Mellado & Corti 1993).

Atl species mainly aE widely fomging predators, similar to the majori(y of
lacenids, as thry consume many differeni t}?es ofpfty like ser€ml sedenlary animals
(snails, peudoscorpions, insect larlae, isopoda, etc) (Huey &Pianb 1981).

PrEvious studies made on the diet composition of Po.laris nilzrl:is during spring,
in small islets, ha\€ shown lhat anhropods \r€re the major pr€y of th€ animal\ €ven
though th€ predominanr groups in the stomachs *ere insect larvae, Coleoptera,
Diptera, castropoda and Araneae (Valakos et al. 195). On the other hand, during
srnm€! Po.lan:is milanis in Milos island seems to ha\€ a diffepnt diet, although
some gmups are stili the same Such reSional and seasonal differences ha\e been
obser\€d also in other island populations in lhe Mediterraoean (P6rez-Mellado &
Codi 193; Pollo & P€r€z-Mellado 1988).

P.egz.t'Jing Podarcis eaigeoe, ihese firsf dala indicafe a rcmarkable presence of ants
in its summer diet.

C. Adamopoulou, E. D Valakos & P. Paf i l is
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Fig- l: Rehti\€ f.cqucnry (columns, %) of pny carcsoris in rhe etrvircnmenr of podarm
nll€86 (rcsuks frcm pirfall tnps) and ele.rivity (l'lack square,s) \alues, Ar Amnea€, Ac:
Acarl I: Isopoda, H: Hcmipren, Hy: HyncnopteF, Di: Diptea, An: Aots, Co: Colopren,
Qri Orthoptem, Is: IsopreE, IL: insdi lanae, Ps: PsdosrDion4

Fig. 2r Rclaiirc frequency (@lums, %) of prry @regori6 in lbe envirctrrenr of podacis
ernddii (resuhs fFm pitfall tEps) and eteclivity Otack squares) lalues Abbreviarions as in
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Col@ptera s€em to be the mosl common prcy for Po!1arcis erhatdii d]ring sumrne(
and spring, though seasonal differences in itsdiet ha\€ also been mentioned (Valakos
1986, 1990: valakos et al. 199t.

The low niche breadth during summer seems !o be relared to the poor tmDhic
a!€i lab' l i ry.  Dur ing summer ihe densiry of aahropods in (he insular eaosysrem; of
the Aegean is !€ry low (Xridmaouna l9a7; Pamschi 1988). During spring po.lanis
etnatdii has a wider niche brEadth in ihe same ecosystem (Valakos 1990; Valakos
et al. 1995). Similar decrsse of rhe niche brearh bd\\€€n q,ring and summer was
also mentioned tn Podaris lilfonli;n the Medit€rnnean (pdrez-Mellado & Corti
193\.

Like oi her insular popular io ns o f podalrir, rh€ rhree sp€cies often feed on ctump€d
prey such as H€miptem and anrs- These gmups are dominant during sLrmmer in rhis
type of ecosys(ems (Paraschi 1988). The presenc€ of the ants in rhe die! of rhe
exam'ned sp€cies seems to be associated to environments wirh Door troohic
alailabrlhy. Mlm€.opha$/ 

's 
common among insular popularions of pod;,'i,

lizards (Quayle 1983; Ouborer 1981; P6rez-Meltado & Co(i 1993) as an oDrimal
sr rrreS/ in arid environmenrs or urid condilions (pianka 1986: James t99t). Likewire
(he choic€ of clumped prq is supposed ro be a good srmres/ in arid environmenrs
be..ause it either minimizes the searching cost (pollo & pdrcz-Mellado 1988, 1991) o.
minimizes the predation risk (Schoener 1969).

The negatir€ significanr correlarion of rhe r€latjle abundances of prey groups in
the tmps, and the electivity values, in rhe case of Poddrrd mr'rflflr and the non-
significant conelation in rhe cae of Podaris e'*ardii indicate that dier composition
may not be a simpte Eflection of the rrophic ar?ilabilily as it resut(s from our lraDs
rPirez-Mcllado et al. Igcl: Diaz 1995) alrhough preJ a\.aitability esum3res could be
biased because of the sampling me(hod. Some prey gmups (eg. Coleoptem,
HemipteB etc) are selelted by the lizardg though their relati\r abundance in the
(nps js lo\'l This indicates that lizatds a(emp. ro maintain a balanced dier, as
imposed by the demands of minimal amounts of certain nurrients (p6rez-Mellado
et al. l99l). All species seem to select insect lar,yae du.ing summer alihough their
prcs€nce in (he traps is low. This preferEnce seems to be r€lated with their hiah
conrenr in *Bren Insed lar\ae conrain morE than 50% \r ,Eter (Roors t978r.  in
fJb,e 2 rhe s(a( i i ics of lhe dr) and $€r v,eighr of q lar!"e of la€rnd arc gi len. The
waier content ranSes from 6l % to 82 %.lnstrr;t larwe *€re absenr frcm the diet of
P peLponnesh& erhich disrributes in peloponnisos wirh more uet climaroloaical
condir ions,Mamgou et al .  1995. I9qO. Ne\errheles. one could areue rhar ins€cr
Iar!ae are prcfenEd becau\e of I h(ir nurriri\{, conrenr or becau:€ rhe;tack chiliniza-
t ion. SLi l l .  moE \rudies ne€d ro be. ione on rhe nurr ienr .on,.nr,  of , t .  di i f . r .n,

Table 2: Sratisics of dry and rcr Eight of nine ?€u€rab lame

s.D N

(gt 0.14 0.03r 0.1 o.2 9
Dry wigbt €rl o.4t 0.018 0.018 0.078 9

7t.5 7.O9 61.9 82.1.{ 9
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arthrcpod groups for the determination of th€ imponance of nutrient constrants it
lacenid lizards (P6rez-Mellado ei al. 1991). It must be noled that the comparison
between stornach con{enls from Museum sp€cirnens and data from field traps could
lead to inconsislcnt conclusions. Ho\rcvet the results can be vie$€d as a genenl
approach, especislly since for at least P tnladit and P 8sr?6ae, rhe foraging srmreB/
is insufficienlly known. Moreo!€., a comparison bet\&€n the stomach contents of
MLrseum specimens from Milos and lizlrds caught at the sanre arca as the ti"apsr
rcvealcd no significanr differences (Adamopoulou, unpublished data).

PeEz-Mellado & Corti (1993) menlioned a case of herbivory in Podaral species
in the Balear€s, attribu(€d as adaptation of dense populslioDs inhabirbg \€ry old
isotated islands (Messinian) with \€ry poor trophic resources About l8 % of the
examined sp€cimens of P Sor'gae had con$mcd plan! material, hoq/e'/cr ih€sc plant
matters ner€r represenled a substantial fraclion of the food volume This fact
indica(es that plant material \Mas probably accidentally consurn€d togetber with the
prey, !hus, can be regarded as additional food eaten sporadically (Castilla et al. l99l).

Thc similarity \a1ues betq€en the e](amined populations sem ro denote rhat rhc
pr€y sel€tion of rhe P.xlarcis species in the A€gan archipelago is affected by
the present ecological condi(ions like rhe majority of (hc insular Mcdit€rranean
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