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YIIEYOYNH AHAQXH YIIOYH®IOY AIAAKTOPA

H moapovoa Swatpi] vroPfdAietor TPOg CUUTANPMOOT TOV OTOLTHGEMY Y10, OTOVOUY
Awaxtopikod Tithov tov IMavemotuiov Kompov. Eilvar mpoidov mpwtdTLIng epyaociog
OTOKAEIGTIKA OIKNG MOV, €KTOC TOV TMEPMTMOEMV TOV PNTOSC OVOPEPOVTIOL UECH

BBAMOYPOPIK®V 0VOPOPDOV, CNUEIDGE®V 1 KOl GAL®V ONADCEDV.

[MToavteAnc Zappiong



IHEPIAHYH

H mapovca odwrpifn depevvd otoyeion g owoeuotodoyiog kot mboioyiog g
appocavpag (Acanthodactylus schreiberi) otnv Konpo. H appodcavpo eomiovetar oty
Kompo kot og o pukpn éxtaon ot NA Tovpkia. E&etdotnkav minbucpol tov €idovg pe
ETEPOYEVN] OIKOAOYIKA YOPOUKTNPIGTIKA (7.}, TOTOG LIOCTPO®UAT®Y, ONpevTIKN TieoN) MOTE
vo  amocapnviotel mn  emidpacn  PlOTiKOV  TOpayOVI®V  TOL  EVOLOITHUOTOS  OTNV
OlKOPLGIOAOYIOL KOl TY] GUUTEPLPOPE. TOV. XZVYKEKPIUEVO, HEAETNONKAY TpES TAnBvGof,
évag amd to ['épt (yopdtivo vIoOGTPOUN e OPKETE KATOEVYO, KOl LYNAN OnpeuTikn
mieon), £vog amd Tov Aypo (TETPMOEG VITOGTPMUO LE TOAAG KATOEVDYL) Kot £VOG amd TO

Axpotpt (appobiveg pe Ta Aydtepa Kata@vylo Kot YoUnAn Onpevtikn micon).

Méow g mpaypatomoinong Kataypoe®v 61o Tedio ekTiundnkoy ot TAnfucokés
TUKVOTNTEG Kol Ol OULVTIKEG oTpatnyikég (Paoel amdotaong mpdkAnong dwevyng, AlIA,
Kol omdotaons amopudkpovvons, AA), kabe mAnbuvopod. Emione, péocwm epyactnplokmv
TEPALATOV aEloAoyNONnKay o1 amokpicelg oTnV Tapovsio Yveotol Kot dyvactov Onpevty,
KkaBdg Kot  anddoon g avtotopiog e ovpdc. Emmiéov, oto epyactiplo a&toloynonke
N KNtk enidoon kol M EmMOPACN TOV HOPPOAOYIKADV YOPUKINPOV GE OLOPOPETIKA
vrootpOpoTe.  Aappdavoviag vmoyn Vv KoBOPIoTIKN  EMOPACN TNG  COUUTIKNG
Oeppokpaciag oto epmetd, oe OAo ta mEWPAUOTA TPponyeito €leyyog ™G Bepuokpaciog

nepPEALOVTOG /KOl COUATOG.

Kot ot 1petg mAnfucpol eppdvicay e€aipetikd vynieg TANBVCUAKES TUKVOTNTEG, GE
oxéon pe dAlovg mAnbuvcopodg covpdv otnv Avatodkny Mecdyelo, pe tov mAnbuopd
I'eplov kor Axpotpiov vo mapovctdlovv TG VYNAOTEPEG Kol YOUNAOTEPEG TIUEG
avtiototya. OAor or mAnbvcpol avayvopioav tovg d00 Onpevtés G ametléc vYNAOD
Kvoduvov, e vymAdtepn ovyvotnta amokpicewv oto eviika. Ot ATIA kot AA diépepav
pévov 6tav cuvumoAoyiotnke 1 ypnon Kataguyiov. Ta evilka mopovcialay vyniotepn
gypnyopon, mBavoév AOYyw mpdtepng eumelpiag, He TNV OOeGILOTNTO KATOPLYI®V Vo

OLOULOPPDVEL TIC VTIONPEVTIKEG TOVG CTPOTIYIKEC.

H anddoom avtotopiog e ovpdg edvnke va emnpedleton amd v mieon Onpevong
OAAG KOl OO TNV TOPOLGIO GUYKEKPIUEVAOV COVPOPAY®Y ONpeuTdyv, VA TO TOGOCTA
avtotopiog NTov vynAotepa oto aviiika Adtopa. Ot ovtoyeveTikég O10popég GTOV
Unyovicpo avtotopiog opeilovtal otn cuyvotepn £kbBeon TV aviMKoV 6g BNpevTéC Kot

GTO UIKPOTEPO KOGTOG TOV £XEL Y10 AL TA.



H avtotopia ¢ ovpdg dev emnpéace TNV KIvNTIKY €XIO00N TOV ATOU®V, ETESPACE
OUMG OpYNTIKA GTOV OUTOOIoUO, VD HETOEDL TANOLGUOV KOTOYPAENKOV OLOPOPETIKES
otpatnyikés tpe€ipatog. H ypnon tov npdcbiwv dkpwv katd to tpééluo gaivetal vo
e€aptdTon amd TNV Topovcia eumodimv, eved ot dkavleg £xovv gvuepyetikn emidpaon. H
OTTOAELD TOL OUTOOICUOD HETA TNV OWTOTOMIO OQEileTol otV TTPOCHINL UETOTOMION TOL
KEVTIpov Papovg. O durodiopds eaivetor 6Tt oyetiletar pe T PEATIOTEG EMOOGES EVD

EMTEAEITAL LAAAOV MG ATOTELEC LA VYNANG EMLTAYLVOTC.

Yvvoyifovtag, ot VYNAEG TANOBLOUIOKES TUKVOTNTEG TOL 0ONYOUV GE EVTOVOTEPO
EVOOEIOKO aVIOYOVICUO QaiveTal vo, unv emnpedlovy T avTIONPEVTIKES GTPATNYIKES TOL
akoAovBovv o1 cavpeg oto medio. Tlap’ OAa avTd N Tapovsio Kot TLKVOTNTO KOTAPLYImV
eppaviCetar og o kaboprotikog mapdyovtac. H emidoon tov punyoviopod avtotopiog g
ovpdlc eivar avdioyn g TANOLGOKNG TLKVOTNTOG GE GLVOLOCUO HE TN OnpevTiKn
TOWKIAOTNTO OV gpeaviletal avd meployn. EmmAéov, o1 dtapopéc ota mpodTuma Tpesipatog
petald mAnbuopdv epunvedovror PAcel T@V TOUTOV VIOCTPOUATOV OO TO OmOoin
TPOEPYOVTAL, EVD KATA TO TPEELLO 0 SUTOSICUOG PaivETL VO EIVOL 0KOVGL0 OTOTEAEGLLOL TNG

VYNANG emidoonc.



ABSTRACT

The present thesis explores aspects of physiology and ethology of the fringe-toed lizard
(Acanthodactylus schreiberi) in Cyprus. The fringe-toed lizard is distributed in Cyprus and
a small part of the coastal area of SE Turkey. Herein, we focused on populations with
different ecological characteristics (i.e. substrate type, predator diversity) in order to be
able to explore the role of the respective ecological factors in the physiology and ethology
of the species. In particular, we studied 3 populations, one from Geri (hard soil, several
shelters and high predator pressure), one from Agros (rocky substrate with many shelters),

and one from Akrotiri (sand dunes with the fewest shelters and low predator pressure).

Using filed surveys, we estimated population densities and their anti-predator
strategies, based on Flight Initiation Distance (FID) and Escape Distance (ED). In the
laboratory, we evaluated their responses to known and unknown predators, and the
performance of tail autotomy among populations. Moreover, we evaluated sprint
performance and the effects of morphological characters on various substrate types.

The recorded population densities were found to be among the highest in
comparison to other lizard populations in Eastern Mediterranean, with the highest values to
be in Geri and the lowest in Akrotiri. All populations identified the two predators as high
risk threats, with higher response frequencies from adults. FIDs and EDs had significant
differences only when shelter use was taken into account. In the presence of predators,
adults were more alert due to their higher experience, but in the field the crucial factor

regulating anti-predator strategies was shelter availability.

Tail autotomy was affected by predator pressure, more specifically by the presence
of certain saurophagous predators. Juveniles were less economical in terms of tail shedding
cost. Ontogenetic differences in tail autotomy can be attributed to higher exposure to
predators by juveniles and to the lower cost they experience from losing their tail.

Sprint performance was not affected by tail autotomy, but had negative effects on
bipedalism. Different running strategies were recorded among populations. The use of fore
limbs while running seems to be connected to a substrate type with obstacles while fringes
can increase performance levels. The loss of bipedal running after autotomy is probably the
result of the posterior displacement of the body’s center of mass. Bipedal running occurred
during best trials, but probably results from surpassing an acceleration threshold and is not

a voluntary behavior.



In conclusion, the high intraspecific competition as the result of dense populations,
seems to have no impact on the anti-predator strategies. Shelters’ density appears to be the
main factor driving their strategies in the field. Population density and predator diversity of
each population seems to be the determinant factor on the performance of tail autotomy
mechanism. The diverse substrate use among populations, reflects the substrate
requirements of their home-habitats while bipedalism is most probable to be an indirect
result of high acceleration.
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EYXAPIXTIEX

Apyikd, BEA® Vo €VYOPLOTHO® TOV EPELVNTIKO HOL GUUPBOVAO Kol GIAO, OVOTANPOTY
KaOnynt Ap. Z. ZQevOovpak Yo TV EUTIGTOCHVN TOV POV £0€1EE amd TNV TPAOTY GTIYUN
OV UE OEYTNKE OTO €PYOCTNPLO, OAAG Kot KaB’ OAn  didpkeln TG @oitnong pov. Mg
QeWKkn mavto owdbeson ywo ovlntnom, vanpée SAoKAAOC, TOGO OTNV EMCTAUN TNG
OwoAoyiag, 660 Kot 6 GALo ToAvdldoTaTa OEpata (TOALES popEg €V ayvoia Tov). [ tnv
gukapio KoL TNV TPOOMTIKY OV HOV £0MGE € VA OyamNUEVO Y10 EPLEVO OVTIKEIILEVO TOV
elpar evyvopov. Xt ovuPovrég, TIG VTOJEiEElg Kol TOPOTPOVOELS TOV, OPEIA® TO

UEYOAVTEPO PEPOG TNG GNUEPIVIG ETCTNOVIKNAG LOL aVTIANYMG. € EVYOPIOTM Yo OAQ!

‘Eva peydro evyapiotd otov avaminpot) kodnynm Ap. IL IHoaeidn (E6vuo &
Komodwotprokd Tlavemommuo ABnvav), mov pe moAA vmopovn pe kobodnynoe ota
(Bovpaoctd) povomdtioe g Epmetoroyioc. [Mdvra pe v evybpiomn kot Oetikr) tov
mapovsio (aKope Kot SdIKTLAKA), N CUUPOAN LE TIC YVAOOELS Kol TIG GCLUUPOVAES TOV

vpEe KaBOPIGTIKY GTNV OAOKANPOGCT) OA®MV TOV EPYUGIDV TNG TOPOVGAS SATPIPNC.

Q¢ péhog tov gpyaoctnpiov Oworoyiog kKo Bromowiddttog ta tehevtaio etd
xpovia (2011 - 2018), opeirm Evav PeyAo YOUPETIGUO GE O TOL LEAN KOl GLUVEPYATES TOL
gpyoomnpiov pog, kot wwitepa otn Movika, tov Avrpéa, v ‘Eun, tov I'iopyo kot v
Eba. Ag Ba pmopovoe kaveig va (noet kaAvTtepovg PIAOVG - GLVEPYATES. .. TOAAY YEA,
drmepeg ocv{NMoelg oT0 UMOAKOVL KOl TOAAG GAAa, mov Oo umopodoov vo Hog

eEaocparicovv Bpafeio mo depévou (1 yia 0EG10) EpyacTnpiov.

Ev ovveyeio, Ba n0ela va gvyapiotiom tov Ap. . Z®to Yo v kafodnynon mov
LoV TtopEiye Kot oL apyikd oTada TV epyacidv nediov. Eniong, svyapiotd ™ Mapio,
mv EAévn ko ™ Bevetia, ou omoieg oto mAoiclo TV SIMAGUATIKOV TOLG EPYOCUDV

GUVEICEPEPOLY GTNV OAOKANPMOT] CTULAVTIKOD HEPOVS TNG OLATPPNG Hov.

Evyopiotd 6o to péAN ¢ mevtapeAohg EMITPOMNG Y10 T GUUUETOYN TOVS OTNV
e€étaon kot a&loAdynomn g SaKToptkng pov datppng. Eniong evyapiotd to Topupa A.
I'. AePévin kon v Emutpom Yrotpopudv Ilavemompiov Kompov yio v mapaydpnon
VIOTPOPLOV KaT To okadnuaikd étn 2014 - 2015 wor 2017 - 2018, avtictoyya. H

OIKOVOUIKT] GUUPOAT TOVG VINPEE ONUAVTIKT TNV OAOKANP®ON TNG dtpiPng pov.

Téhog, o@eiA® TV amEPAVTN EVYVOUOGLVY HOL GTOV TTATEPO HoL MéEvoiko,
UNTéPa oL ZKELT Kot TNV adeAen Hov Mapia, mov yopig v moAdTAELPN GTHPIEN Kot

OO POVIKT] VOOV TOVG, TITOTO O’ OAQ OVTA O€ B TV £PIKTO. TG EVYAPLOTOD Yol OAOL!
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1.1. EEeEMKTIKEG TPOGAPLOYES OPYUVIOCU®OV

«... €mEON Omo KGbOe €I00C YevviobVIon TWOAD TEPICOOTEPO, GTOUO, OT’ OOG EYOVV TN
ovvoToTnTo. Vo ETINEOVY, K ETELON ODTO EYEL GOV CUVETELN VO. KOTAPELYOVY GUYVO. GTOV
ayava. yio. v vmopln, EMOUEVO EIVOL TWS AV €V OV TOPOVTIGLEL Hia 0Tw K eAdyioth
TaporLayn, TETOLO. TOL VA TO EVVOEL UECO, OTIC TWOADTAOKES KOI OLYVO UETOLAALOUEVES
ovvOnkes ¢ (wng, 10 0v owto Ba Exel mepioootepeg mbavotnteg vo. emi{oel koi étol Qo

EMIAEYEL PUOIKA. »
(Darwin 1859)

O opyavicpoi tetvouv vo petafdrioviar, avoddymg TV TPoRANUATOV TOL £XOLV Vo
EMADGOLVV. B0 UTOPOVGE KATO10G, AMAOTOIDMVTAG TOVG UNYOVIGLOVS KO TIG JIEPYOTIEG TOV
emnpedlovy avTtég TIG UETAPOAEC GTOLG OPYAVIGHOVG, VO TOPOUOLAcEL TNV €EEMEN TV
OV ©g &va ovveyég maryviolr avtamavmoesmv (PA. Kepdlao 10, oto Ridley 2004).
[Topdtl 6€ KAMOlEC MEPWMTMGES Ol OMOKPICELS TOV OPYOVIGU®OV GE KATO0 TPOPANLLL
umopel givol KavomomTikég yio v emPimwon tovg, OTmMG amodelkviEL 1] LGIKN 1GTOPia
TOV EUPLOV OPYOVIGLOV GTOV TAAVITN HOG, OTIS TAEICTES TEPIMTMGELS Ol AMOKPIGELS OVTEG
kpivovtar averopkeic (May 1988). O Babuodg enttvyiog Twv opyaviou®dv Kpivetatl amd tov
Babud mov o1 froroyikéc Aettovpyieg Tovg eivar oe BEom vor avteneEEABOVV GTIG TPOKANGELS
oV Protikov kot afrotikov mePPaAlovidg Tovg, ol omoieg umopel va oyetiCovrol pe: v
ekpetdArevon mopwv (Webb 1984; McElroy et al. 2008; Withers et al. 2016), tov
eVO0EIKO Kat d1aedkd avtaywviopd (Olsson & Madsen 1998; Husak et al. 2006a;
Svanbick et al. 2008), v avtipetdnion Onpevtdv (Losos & Irschick 1996; Caro 2005;
Losos et al. 2006; Lagos & Herberstein 2017), v avarapaywnyn (Olsson & Madsen 1998;
Booth et al. 2012) x.é..

Ot e€eMkTikol Py oviGHOL ETOPOVY GTNV LIAPYOVGO YEVETIKY] TOIKIAOTNTA KOl LLE

Bdon avt| pmwopovv vo TPokHYoLV VEOL TOOL OPYOVICUMOV Tov Ba avtamokpivovrol,
dALOTE TEPIOCOTEPO KOl GAAOTE AYOTEPO, OTIC OVAYKEG TOV PlOTIKOV KOl OBLOTIKOV
ocuvnkov mov emkpatovv (Bock 1980; Futuyma 2009). Ot emtuynpéveg TpocapUOYES
elvol amoTEAEGHO TNG EKQPOOTG EVLVONUEVAOV YOVIOIWV, TOV OTwg eivarl pUGIKO 0dNyoHV
OTNV EUPAVIOT] OLYKEKPIUEVOV  @ovoTOT®V  Tov  kKoabopilovv TIG HOPPOAOYIKEC,
@Vo10A0YIKEG Kat MBoAoYIKEG 10tutepdTTES TV opyavicpdv (Bock 1980; Garland &
Losos 1994). Ot poppoloyikég Kot NO0AOYIKEG TPOGOPLOYES TV OPYOVIGUOV EMNPEGiOVY
TIC (UCLOAOYIKEG EMOOCELS TMV PlOAOYIKGOV TOLG HNYOVICUOV HEC® TOV OTOI®V
aAANAETIdpOVV pe To Protikd Ko afrotikd toug mepiariov (Tracy et al. 1982; Garland &
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Losos 1994). H diepedhvion TV TPOCAPUOYDY OLTOV UTOPEL VO YIVETOL GE LOPLOKO,
Broymukod, opyavikd, pop@oAoyko n/kot nboroyiko erninedo (Feder et al. 2000). Mopd v
TOAVETITENT TPOGEYYIOT] TOV UTOPOLV VO £XOVV 01 eEEMKTIKEG TPOGAPUOYES O TPOS TN
Olepehivnon Tovg, M EMAOYN] TOV YOPOKTNPMOV TOL ELVOOLVTOL, OYeTilovion He TO
AMOTEAEG O, KO OYL LE TNV TPOoEAEVOT TV £KAoToTE Tpocsaproydy (Bock 1980; Ridley

2004; Futuyma 2009).

Onwg yivetor avtiAnmto, To LOPPOAOYIKA YOPAKTNPICTIKA TOV OPYOVIGU®OV gival
avtd Tov Kabopilovv oe peydro Pabio TiIc PLGIOAOYIKESG TOVG dLVATOTNTES, EVO BETOVY Kot
10 NBoA0Y1KO Tovg VTOPabpo (Garland & Carter 1994; Garland & Losos 1994; Feder et al.
2000). O 6hVOEGUOC TTOV TPOKVITEL LOPPOAOYING - EMIBOONG - OPUOCTIKOTNTOG, E0PTATOL
Ao TIG TPOGOAPUOYES TTOV TPOAYOVTOL OVOAOYMOS TOV YOPUKTIPICTIKMOV TOV EVOLOLTOTOC
and 10 omoio mpoépyeton o Kabe opyoviopdc (Arnold 1983; Norton et al. 1995; Powel
2009; Kaliontzopoulou et al. 2010). O oOvdeopog avtdg amoterel TOV BOCIKO TUADVO GTOV
onoio otnpilovtar moAAEG epevvnTikéc epyaocieg (m.y. Melvile & Swain 2000; Dumont &
Herrel 2003; Wroe et al. 2005; McEIlroy & Bergman 2013; Savvides et al. 2017), wov
oyetiovtar pe ) diepedvnon e aAANAETIOPOON G TOV TPOSUPUOYDV TOV OPYUVIGUDV LE
10 mepParrov toug (Arnold 1983; Domenici & Blake 1997; Christiansen & Wroe 2007;
Kaliontzopoulou et al. 2010).

1.2. Orv cavpeg ®¢ opyaviopol - TpoTumTa

[Tépav Tov TPOPAVOVG KEPOOVS TNG HEAETNG TOV 101V TV OPYAVICUAOV Y10 TNV KOADTEPT
Katavonon g Proroyiag tovg, n depedivnon S1aPOP®V YOPUKTNPIOTIKOV TG OIKOAOYi0g
TOV GOVPAOV UITOPEL VO OMGEL YPNOYLES TANPOPOPIEG GTNV KATAVONOT TNG YEVIKOTEPNG
owkohoyiog OA®V TV opyavicu®v. 'l Tovg Adyovg anTovg, Kol OEOOUEVIS TNG CYETIKNG
€VUKOALOG GLAAOYNG, SLTHPNOMNG KOl YXEPIOUOD TOLG, VIAPYEL TANDOG EMGTNUOVIK®OV
ONUOGIEVCEMY TOV YPNGLULOTOOVV €101 COLPAOV YloL TNV OTAVINGCT EPOTNUATOV TOV
KaAvTTouy gupb acua tediov (m.y. Bulova 1994; Navas 2002; Vanhooydonck et al. 2006;
Cooper et al. 2009; Camargo et al. 2010; Ollonen et al. 2018).

[To ouykekppéva, N GYETIKE TPOCPATI GTPOPY| APKETMV EPEVVITAOV TPOG TO TESTO
™me e€eMkTikng - avomtvuélokne Poroyiag (Evo - Devo), odnynoe otnv oavalntnon
0pYOVICUAV - TPOTLTTOV TTOV B EMTPEMOVY TN HEAETN TOLG GE OLOPOPETIKA OvVOTTLELOKEL
OTAdL KOl TOVTOHYPOVA EUPAVICOLV LEYAAN TOIKIAOLOPPIO. MG TPOS TOV GAvOTLTTO TOLG
(Ollonen et al. 2018). Ot cavpeg AmOTEAOVV 18AVIKA MOVTEAN UEAETNG KOl TOPA TNV
TPONYOVUEVN] TOPAYKMOVICH) TOVS 00 TO GLYKEKPUEVO medio, G eEeMKTIKNG -
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avartuélokng Proroyiag (kupiog AOY® €AMTOVG YVAONG GYETIKA HE TO EUPPLIKAE TOVG
OTA0WN), M XPNOT TOVG OAOEVA KOl QLEAVETOL, EVD OO OPKETOVG £PELVNTEG Bewpovvtol
eEapetikd mPOTLTOL Yoo TN HEAETN KOl KoTovOnon e Proloyiog tov XmovovimTmdv
vevikotepa (m.y. Milinkovitch & Tzika 2007; Sanger et al. 2008; Chang et al. 2009;
Nomura et al. 2013; Ollonen et al. 2018).

Xapn oy tePOYEVELN TOL YOPAKTNPILEL TA S1APOPETIKA €101 CALPDV, OC TPOG TIG
LOPPOLOYIKEG, PUGLOAOYIKES Kot MOOAOYIKEG TOVG TPOGAUPLOYES, £XOVV OMOTEAECEL EVal
TOAD  YPNOO  «EPYOAEio» Yoo TN depedvnon MOBOAOYIKOV KOl OKOPLGLOAOYIK®OV
unyovicpmv (Bonine et al. 2001; Camargo et al. 2010). EmitAéov, o TOAEG TEPINTMOOELG
Ol GOVPEG OMOTEAECHV TOVG OPYOVICHOUG «KAEWW» HECH TMV OMOIV Ol EPELVNTEG
katéAnav oty amdvinon nANOovg eEEMKTIKOV EPOTNUATOV GE GYEON HE TOLG
UNYOVIGHOVS TPOGOPUOYNG TOV OPYUVIGU®OV 6T0 PloTikd kot aflotikd Tovg mepifaiiov
(m.y. Losos 1990; Bauwens et al. 1995; Vanhooydonck & Van Damme 1999; Verwaijen et
al. 2002; Berger et al. 2007; Vervust et al. 2007).

Emumpdcheta, vmhpyer peydhoc aplfpodg olkoAoyIK®V EPELVAV GTIS OTOlEG EXOVV
ypnoonomBel dedopéva Tov Tpodkvyay and ddpopa £idN covPOV Kot £(0VV dMGEL TOAD
YPNOU GLUTEPAGHOTO OXETIKG e T @LAoYemYpagia (Camargo et al. 2010; Poulakakis et
al. 2013), tv €1doyéveon, ) evokn emhoyn (Pianka 1970; Sinervo et al. 2008; Sinervo &
McAdam 2008), kofdg kor oto mpoTLTO. KaTavoung tov opyavicpdv (Navas 2002;
Buckley 2007; Camargo et al. 2010).

Eniong, pe dedopévn ) Beppikn toug e£0ptnon, £Yovv amoteAécel To Kote&oynv
epyoreio HEAETNG TV  OgpUOpLOCTIKOV PNYOVIGUOV Tov  oYeTIlovIon HE  TOVG
eEmbepuovg opyaviopove (Hertz et al. 1993; Vitt & Sartorius 1999; Martin & Huey 2008;
Pafilis et al. 2016), aAAd kou ™G eEeMKTIKNG Topeiog TG evdobeppiog oe TTNVa Kot
Oniaocticd (Else & Hulbert 1981; 1985; Bennett et al. 2000; Grigg et al. 2004).
Meletovtag ™ Oepuikn tovg Proroyion mapéyovv ) dvvaTdtTnTo SEPEVVNONS TV
emMmTOCE®V Ko TNV e€aywyn mpoPAéyewv, mov oyetilovtol UE TIG OMOKPIGES TOV
OPYOVIGUAV GTIG TOpOTNPOvLEVES KAMpoTikEG aAlayég (Camargo et al. 2010; Sinervo et al.
2010; Hoffmann & Sgro et al. 2011).

Téhog, ©E OPKETEC TMEPUITAOOELS, 1 OEPELVNON OPIOUEVAOV  EVIVTOCIUKMV
YOPOUKTNPIOTIKAOV TOVG (.., OTNPIEN 0 KAOETEG Aeleg EMPAVELES, IKOVOTNTA OVAYEVVTIONG
16TAV), TEPAV TOV TOAVTILMOV OIKOAOYIKOV TANPOPOPIOV TOL TOPEiYE, 0ONYNOE Kol G
KOVOTOUEG KO EEAPETIKA TPMTOTVTEG 10EEG, Ol OMOIEG UTOPOVV VAL £XOVV EPUPLOYYT] OTNV
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kaOnuepwvn pog (o (m.y. Hardaker & Gregory 2003; King et al. 2014) 1} va empuidoccovy
TOAVEG LEAMOVTIKEG EQAPUOYEG G LOTPIKEG TPOKTIKES, He TepdoTia opéAn (m.y. Daniels et
al. 2003; Alibardi 2009).

1.3. Epgvvntikoi 6toyor
1.3.1. XapoKTnploTiKd TEPLOYAOV KOl 0PYUVICHOU REAETNG

210 mlaiclo TG mopovoag epyaciog £ywve mpoomdbeln ekTiUMoNg TG TANOLGHOKNG
TUKVOTNTOG TOV €VEPYDV TANOLGUOV TPV dapopeTikdv meploydv (I'épt, Aypog,
Axpompt) (PBA. Kepdrowo 2.). Ot meployés avtég TPosPEPOLY SOPOPETIKOVS THTOVS
EVOLILTNUATOV (QPUYOVO LE YOUATIVO VITOGTPMOLLO, TEVKOOAGOS LE TETPDOES VITOCTPMLA,
Tapdktieg appodiveg). H extiumon g mukvotntog TV TPV SIpOPETIKOV TANOVGUOY
TPOGPEPEL  TANPOYOpiec Yoo TNV TANBLOUIOKY TLKVOTNTO, TOVAGYIOTOV KOTO TNV
avticToyyn xpovikn mepiodo, ot omoieg Ba pmopoHv va ypnoionomnBodv yia T LEAAOVTIKN
mapokolovdnon tov TAnbvoumv tov gidovs. Mécm g clhykplong tov dedoUEVOV amd
peAhovtikég ektyunoelg Bo etvor dvvaty mn mopakoAovdnon g KATAGTOONS TV
mnBvoudv avtdv, Ponbovtag €tol otV mapoakolovOnon TG TANOLGLIOKNAG TOVG
daxdpaveng, 4edopuévou Kat Tov 0Tt To €idog yopakmpiletar wg Kwvdvvevov (IUCN 2017)

Kot apa givor mhavo va ypnlel TePLEGOTEPNG TPOGOYNS.

Agdopévnc g dvokorag mocotikomoinong g Onpevong, cuvtdydnke KoTdAoyog
omov cvumepleAnednkav ot Bacikoi Onpevtég cavpmdv oe kdbe mepoyr. H Alota avtm
¥PNOoHOTOMONKE ooV OEIKTNG TNG TOWKIAOTNTOG ONPELTOV avd TTEPLOYN, OTIS EPYOGIES TOL
oyetilovtav pe TG avTiBNpevTIKEG oTPATNYIKES, MGTE Vo OlevKoAVVOEel 1 a&toAdynon Tov
evpnudtov. [Mapdt n AMota Onpevtodv dev amotedel akpiPn deiktn g OnpevTikng mieong,
N TPOKTIKN ovTh £XEL YpNoonombel apketég popég oto TapeABov, cav 1 BEATIoT dvvorn
TPOGEYYION Y10 TN OEPEVVNON TNG EMOpacNS TG OMpevomng, OTaV MO GUEGES TPOKTIKES
dev givan gpiktég (Chapple & Swain 2004; Losos et al. 2004; Pafilis et al. 2009a, b; Raia et
al. 2010; Cooper & Pérez - Mellado 2012; Bateman & Fleming 2014; Brock et al. 2015;
Itescu et al. 2017).

1.3.2. AvtiOnpevtikég 6TpatnYIKES OTIC GOUPES
1.3.2.1. HOoLoyKéG amoKpicelg 6€ YVOOTO Kol AyveoTto Onpevt

H avtibnpevtikn copmeptopopd moArEG @opéc eival avaioyn Tov TOTOL OnpevTty pe TOV

omoio évag opyavioudg épyxetarl oe emar. H cwot) agloldynon tov Kvdhvov €K HEPOVG



Tov Onpaupatog sivor kaiplog onupaciog, kaOMOE 1 ETOAOYN TNG AMOKPIONG EUTEPIEYEL

KOOTOG 1 KEPOOC 6T0 GYeTIKO 160lhyo (PA. KepdAato 3.1.).

Me 1t ypfon &vog yvootov (Dolichophis jugularis) kou evog dyvootov
(Lampropeltis getula) Onpevtn, éywve mpoomddeio va EVIOTIGTOVV SOPOPES GTNV EVTOOT
KOl GTOV TOTO TOV AVTIONPEVTIKOV ATOKPIGEMY aTOU®VY omd Tovg TpelS mAnBuouovg (I'épt,
Aypog, Axpotpt). Ot mBoavig dtapopég Ba opeilovtal 6T Un avoyvmdpion TV dyvmeTov
Onpeut g LYMAOL KIVdVVOL amEM, KaBDS kavéva and ta dropa dev Ba £yxel GuVOVTGEL
Tponyovpévemg Pactiikd @idt oty Kompo. [paypatomrombnke a&oldynon g ynMukng
KOl TNG OTTIKNG OVOLYVAOPIOTS TOV YVMGTOL KOl TOV AyveowoTtov Onpeutn Kabdg Kot Tmg avtd
emnpealovy v évtaom 1N Tov TOTO TV amokpicemv otovg vrd e€€tacn mANBvopovg
(Berger et al. 2007). T'a v a&oldynon TOV onoKpice®V GLUIANPOONKE GYETIKO
nOGypappo mov mEPLAuPove cLVIOEIS OVTIONPEVTIKEC GLUTEPIPOPEG OTIS GAVPES TOL

gidovg (BA. Kepdaro 3.1.1.).
1.3.2.2. Zrpotnykég oro@uyng oo Onpevtéc pe tpéSipo

H Onpevtikn mieon mov Pidvvovv ot tpetg mAnbucpoi (I'épt, Aypdg, Axkpotipt) eivan mhovo
Vo SQEPEL, LE OTMOTEAEGLLOL OL OVTIONPEVTIKES GUUTEPLPOPES TOVG VAL £XOVV dAUOPP®OEL
avaroya (PA. Kepdlato 3.2.). A&odoyodvtag v andotacn TpoKANong Slopuyng Kat Ty
amOoTACT amopdKpuvong, eival dvvatd va depevvnfodv ot avTIBNPELTIKES GTPATNYIKEG

7oV akAovBoVV ta dropa kabe TAnbvouov (Cooper & Wilson 2007; Cooper 2011).

H Onpevtikn mieon eivar dvokoro va mocotikomomBei, ototyeio mov mapopével
dAvto TPOPANUO OE OPKETEC MEPUTTMOOELS OTIG OWKOAOYIKES €pevveg. [Ipoxeévov va
a&lohoynBolv ta evppaTe TNG AVTIONPEVTIKNG CLUTEPLPOPAS YpMCILOTOMmONKE N AloTa
ue 1o mANn0og Twv €100V ov Onpedovy Tov akavloddytvro (BA. Kepdrato 2.). Mg avtod tov
tpomo afloroynOnkav ot avtinpevtikég otpatnyikéc ke mAnbvuouod ce oyéon pe
¥PNOM KOTAPLYIOL, 01 d1POPES TOV ERPEAVILOVY TO ATOUO TOV SUPOPETIKMOV TANGLoU®OV

KO T TUYOV SLUPOPETIKG TPOTLTTA TTOV AKOAOVLOOVY EVIALKA KO VALK GLTOLLL.
1.3.2.3. An6d001m TG 0vTOTONIOS TNS OVPAS

H and6doon g avtotopiog (amokom g ovpds Kot Kivior amoKopUUEVOL HEAOVS) HETAED
tov Vo perAétn mAnbvoudv (Iépr, Aypdc, Axpotipt), eivar mbavd va Sapépel ®g
ATOTEAEGHA TNG SLPOPETIKNG OnpevTikng mieong mov Puovovv (PA. Kepdiowo 3.3.). Katd
T O1EPEVVN O TG ATOS0OTG TNG AVTOTOMING TNG OVPEG, THAVO VO ELPAVICTOVV EMOPAGELS
OVTOYEVETIKAOV J0POPDY HETAED TOV SOPOPETIKMOV OUAd®V (apsEVIKE, ONAVKA, aviilka)
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OaAAG Kol GUUTEPLPOPIKEG /KO PLGLOAOYIKEG O1POPES UETOED TANBVOU®Y, Ol OToieg val
emmpedlovy Tov UNYavico aToTopiag TG ovpdg (owovopuio avtotopiag, ¥povos Kivnong

OTOKOUULEVIG OVPAG).

EmumAéov, mpaypatonon)Onke cUYKPIoN TOV TOCOGTMOV KOUUEVOV OVPAV GTO TEdO,
MOTE Vo, SmoT®Oel KoTd OG0 LITAPYOVY HETAED TOV TPLOV TANOVGUOV KOl TOS UTOPOVV

va epunveLBovV BACEL TV OTKOAOYIK®V YOPOKINPIOTIKOV KAOE TAnOvcpov.
1.3.3. Ilpétomo Tpeipatog 6TIS COVPES
1.3.3.1. Kivntikn €nidoon TPy KoL HETA TNV GVTOTORI TS 0VPAS

H xwvntkn enidoon tov atépmv etvar eEapetikd onUavTikny Yo T GOAANYN TG TPOPNG,
TNV TEPLPPOVPNGT KOl TNV VIEPUCTICT] TOV YOPOKPATEIDV, KAODS Kot TN dPLY| TOVG
and Onpevtéc (PA. Kepdiato 4.1. kot 4.2.). A&loloyodvtag v Kivntikn enidoon (uéytom
TOYOTNTO KO EMLTAYVVOT)), £YIVE TPOSTADELN JLEPEHVNONG TOV LOPPOAOYIKDV YOPOKTNPOV
nov ennpedlovy TV ToOTNTO. Kot TNV emttayvvon atopmv tov A. schreiberi and évav
mnBvopd (I'ép). Emmiéov, avalnmbnkav dapopés avapesa o apcoevikd, Oniokd kot
aVIAALKO GTope. OGOV apOpa TNV €TIO0CT] TOVE KOl TNV KAVOTNTO dMOSIGHOV, KaBMS Kot

TOVG GYETIKOVG LOPPOAOYIKOVG YOPUKTPES TOVG,.

TéNog, 0edOUEVOV TOV AVATOUIKAOV KOl PUGIOAOYIKAOV 0AAoydV (amdAgla Bapovug,
HETOTOMION GOUATIKOD KEVTIPOL PApovg K.4.), TOL EMPEPEL M cvToTOUiO TG OVPAS GTOV
pnyoviopd kivnong (m.y. omoAglo SurodIGHoV), dlepevvnOnke Katd mOGO M KwNTIKN

emidoomn avEaveTal 1| HELOVETOL TPV Kot Petd v avtotopio (PA. Kepdiowo 4.2.1.).

EmmAéov, otdyog Ntov 1 depedhivnon G EMOPOCNG TOV UIKPOUPYLTEKTOVIKDV
YOPAKTNPIOTIKOV TV okdvOmv (ukog kot aplBuodg akavlwv 6to pakpHtePo dAKTLAO),
kaBmg avtég elval mbovo vo amotelovy KaBoploTikd mopdyovto 6Ty KIVNTIKN €Ti000M.
Ot akavBeg ota méApato, mapd TO YEYOVOG OTL Be®poVVIOL TPOGUPUOYH GUECH
ouVoEdeéVI e cavpeg mov ouv GE OUUOON VIOCTPpOUOTO, givor mhovd va Exovv

EVEPYETIKN YPNON KOl 6€ GALOVE TOTOVG VTooTpouatOVY (PA. Kepdiaio 4.2.).
1.3.3.2. KivnTiki] enidoon Kot Yp1c1 VTooTPOUATOV

210%0¢ otV Tapovoa pyacio ival 1 TOGOTIKOTOINGN TNG KWvNTIKNG emidoong (Héylot
TayOTNTO KoL EMTAYLVOT) OPCEVIKOV Kol ONALKOV atOp®mV 0md TPES SOPOPETIKOVS
TANOLGLOVE KOl M JLEPEVVION TNG EMIOOCNG TOVG TAVM GE TPELS OLOPOPETIKOVG THTOVS
VIOGTPOUATOV (YDUO, YOUO - TETPES, GLLLOG), Ol OTOI0L AVTIGTOLYOVV GTO VITOGTPDLOTOL
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TOV eVOIUTNUATOV OV gppavifovior otoug Tpelg tAnBuouotg (I'épt, Aypog, Akpmtpt). O
oxeOGIOC TNG epyaciag £yve PAcel evpNUATOV TPONYOOUEVNG UEAETNG OYETIKA PE TNV

KN TN enidoon tov gidovg (BA. Kepdrawo 4.2.1.).

AoOnke Wwitepn Eugaocn oy enidpaon 7OV £YEL M LKPOOPYLITEKTOVIKY] TOV
aKAvOwV ToL PHEYOADTEPOV SOKTOAOV GTO TIG® GKPa, KAOBMG KO 6TNV ENLOPACT] Kot ALV
HOPPOAOYIKMDV YOPOUKTNPWV GTNV KIWWNTIKY €Ni000T. Me avtd Tov TpOmo €EETAGTNKE KT
OGO ATOHO TOL EKACTOTE TANOLGLOL QPEPOVV KATOEG LOPPOAOYIKES, (QUOIOAOYIKEG M
CUUTEPLPOPIKES TTPOGOPUOYEG TOV PLOUILOVV TN XPNOT TOL EKACTOTE VIOCTPAOUOTOS KOl
€UVOOLV £TCL TNV KWWNTIKY €midoon ota avtictolyo vrootpopoto. IpayuatomomOnke
oLYKPLON NG EMO00NG TOV ATOUMV PeTald TANBvou®V, KaBdS Kot petald Tmv eUA®V ava

TAnBocud.



KE®AAAIO 2:

XAPAKTHPIXTIKA ITEPIOXQN KAI OPI'TANIXMOY MEAETHX



2.1. Ieproyéc perétng
'épr

Kotd tovg pniveg Mdapto - Adyovsto yu ta €t 2014 - 2017 mpoyparoromdnkav ot
SerypatoAnyieg o tomobesio kovid oty meployn Fepiov (35°05°50”N, 33°26°21”E «at
vyopetpo 183 pétpav). H meproyn oépet ppoyava kot apoy Oapvadn PAactmon (0mmg
Lycium ferocissimum, Sarcopoterium spinosum, Thymbra capitata), pe yopdtvo okinpo
VIOCTPOUO Kol KOTd TOmovg cabpd youa, to onoio mepropiletor o€ opiopéva onueio

YOUATIVOU OpOpov Tov dtaoyilel ™V mEployn KOOMG KOl TEPLOPIGUEVT] TAPOLGI OO

nétpeg (Ewova 2.1.).

Ewova 2.1. TTeproyn perég oto ['épt

H avBpomvn mapovsio elvar omdvio ko meplopiletor Kupiwg o€ Ye®PYIKESG
dpactnploTeg TANGiov NG Tomobeciag. Xtnv meployn EXEL KOTAYPOPEL KATA TN SLOpKELL
TOV SELYHOTOANYL®V, OAAG Kot cvpeova pe ™ Piploypapio (Baier et al. 2013), n
napovcia cavpopaywv eodv (D. jugularis, Malpolon insignitus, Hemorrhois nummifer,
Macrovipera lebetina). Eniong, oopupave pe ™ Biproypagio (Kovptedrapiong 1997),

OTNV TEPLOYN OLVOAVTOVVTIOL €101 MTNVAOV TOL TPEEOVIOL UE GOVPES, OTMG €ivar Ta
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epaxopopea, Falco naumanni ko F. tinnunculus kot to kopakdpopgo, Corvus corone.
Emumdéov, oty meployn £xel Kataypagel 1 Topovsio tkpov voxtofiov ONAactikdy, 6mmg
ot kokkiveg aiemovdeg (Vulpes vulpes), apovpaior (Rattus rattus) kor owkdoiteg yateg
(Felis catus), to omoio. pmopodv vo. GLUUTEPIAGBOLY GTN SOTPOQT] TOLG KOl EPTETH

(NwoAdov 2017) (ITivaxkag 2.1.).

Aypog

Kotd ta étn 2015 - 2017 mpaypotonomdnkay ot detypotoAnyieg o€ meployn Kovtd
otov Aypd (34°56°27”N, 33°00°14”E xon vyopetpo 1348 m). H mepioyn Ppioketon oty
opoacelpd Tov Tpoddovg (Madapny) kar yapaktnpiletal amd TV TaPOLGio TPUYEING TEVKNG

(Pinus brutia) ot apog pakxiog Prdotnong. To kOplo pEPOG TOL VTOGTPMOUOTOG

yopoktnpileTon Mg YOUATIVO/TETPMOES EVD GE TEPLOPIGUEVA oNueia VINPYE cadpd YD

(Ewova 2.2.).

Ewova 2.2. Tleproyn puerétng otov Aypod

H avBpomvn mapovoio kpivetar e€aipetikd omdvia Kot meplopileton oe amAn
petéfoocn HECH® OVTOKIVATOL OO Topokeipevo JOpdpo. Aev moapatnpnibnke dpeon

apovcion Onpevtdv adAd Bewpeitar BEPoin n €viovn TapPovGio. APKETOV GOLPOPAY®OV
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owwv (D. jugularis, Hierophis cypriensis, M. insignitus, Hemorrhois nummifer, M.
lebetina) (Baier et al. 2013), kaBd¢ Kot OPIGUEVOV TTVAOV TOV OTAVTOVTOL YEVIKOTEPO GTO
ddcog Tpoddovg (Upupa epops, C. corax) (Kovptehhapidng 1997) xor pmopodv va
TpoeovV Kot pe cavpes. Eniong, PEPan Bewpeitar ko n mapovsio Oniactikav (R. rattus,
V. vulpes) mov omotedovv ameldn ywo to €idog A. schreiberi (Nwoidov 2017) (TTivakag
2.1).

AKpoTHpL

Ot derypatonyieg 610 Akpotipt TpaypoatoromOnkay katd ta £t 2016 ko 2017,
oe dvo meployés (meproyn Nowdyro, 34°36°33”N, 32°55°45”E, ko meproyn Lady’s mile,
34°36°24”N, 33°00°16”E, ro1 vyopetpo 1 - 2 m). Kot ot §00 meployég amoteAovv mapaKTio

appofvikd okoovotipoto pe epoyova (Ewova 2.3.).

2mv mepoyn Nowdyo, n avlpomivn tapovsio ivor omdavia kot wepropiletonr oe
eMdioto oplBud emoyK®V KoAvupntdv Kot mepumOrovs TV Bpetavikdv Pacewv. H

napovcia Onpevtov oyetiletar kKuping pe aproktikd tnvda (F. naumanni, F. tinnunculus,

C. corone) (Kovptehapiong 1997) ko cavpoedya ¢idia (D. jugularis, H. nummifer, M.
lebetina) (Baier et al. 2013).

Ewova 2.3. Tleproyn pneléng oto Akpotipl
12



Ymv mepoyn Lady’s mile, n avOpodmivn mapovsia givor evtovotepn (mepimoia
Bpetavikdv Pacemv kot Evtovn Topovcio. KoAvuPpntodv oty mapakeipevn mopoiio). H
mapovcion Onpevtdv oto Lady’s mile, meplopiletor kvpimg o€ apmoKTIKG TINVA KoL

oavpo@aya eidia (0ntmg kot oty meployn Novdyo) (TTivakog 2.1.).

[Tivakag 2.1. Katnyopieg Onpevtodv and kabe meproyn HerA&ne.

I'épr Aypog AKpOTHPL
Onpevtég didw: 1, 3, 4,5 didw: 1,2, 3,4,5 didw: 1, 4,5

IMmvé: 1, 2,5 [Ttva: 3, 4 IImvaé: 1, 2,5

Oniaotwd: 1, 2, 3 Onlaotkd: 2, 3 OnlooTtkd: -
YUvoMKOG 0plOpog 10 9 6

®idwa: (1) D. jugularis; (2) H. cypriensis; (3) M. insignitus; (4) H. nummifer; (5) M.
lebetina. ITtnvé: (1) F. naumanni; (2) F. tinnunculus; (3) U. epops; (4) C. corax; (5) C.
corone. Oniaoctikd: (1) F. catus; (2) R. rattus; (3) V. vulpes

2.2. Opyoaviopdg perétng

To vyévog Acanthodactylus Fitzinger, 1834 egivor 10 peEYOADTEPO GTNV OIKOYEVELD TMV
Lacertidae ot apiBuel mdvo and 40 dwapopetikd iom (Uetz 2013). [Teprhapfaver pikpod
€m¢ pecaiov peyéBouvg nuepdPleg Kot MOTOKES GOPES TOV GLVAVTOVVTAL KVPIMG o€ ENPE
TEPLOYES, akOUN kot o gpnuovg. To yévog e€amidverar oty Ifnpikn Xepodvnoo, ™
Bopera Appwcn, 1 péon kot dvtikn Ivdia, kabdg emiong oty Kodnpo kot v Apafikn
Xepoovnoo (Salvador 1982; Sindaco & Jeremcenko 2008). To Ovopa tov yévoug
TPOKLITEL OO TIG YOPOKTNPIOTIKEG AkovOeg TOL EEPEL OTNV KAT® EMPAVEID TOV
doaktoA@V. Ot drovOeg OmOTEAOVVTOL OO VIEPAVOTTUYUEVES POAIdEG Ko av&dvouv v
EMPAVELD ETOPNG LE TO VTOGTPOUO KATO TNV Kivor, HEWMVOVTOS £TGL TNV OAlcOnon og

pevotd vrootpopata (Carothers 1986; Luke 1986).

To A. schreiberi Boulenger, 1878 (Ewoéva 2.4.) givar 10 povadikd €idog codpag
omv Kvmpo mov cvykataréyeton otov Kokkwvo Katdroyo g IUCN wg Kivdvvevov
(Endangered, EN) (IUCN 2017). Extoc amo v Kdmpo, cuvovtdtol Kol 6€ meEPLopIoréV
TOPAKTIO. £KTOCT oTn voTloavatoAkny Tovpkia eved vrdapyet n mhavotnto ot Kurplokoi
mAnfvopol va cuvietovy evonuiko vrogidoc, to A. S. schreiberi (Yalcinkaya & Gocmen

2012; Tamar et al. 2014). TTop’ 6Aa owtd, TPOGPATES PLOYEWYPUPIKES EPEVVEC EGEIEAV TTMG
13



N vrdBeomn mepl evonukod vrogidovg otnv Kovmpo dev umopel va otnpiybel. Tlpotddnke,
OU®G, M VIOBeon JGTOPAS VNOIOTIKOV atdpmv (amd v Kdmpo) mpog nmelpotikés
nepoyés (Tovpxia), kdTt oV, €Gv amodeybel, Bo amoteAel eEAPETIKA OTAVIO QOIVOUEVO
(Franzen 1998; Tamar et al. 2014). Av kot yevikd dev Bempeitar Ko 1 Tapovsio Tov 6To

vnol, ot meployés Omov ocvvavtdror oynuoatiler cuvnbmg peydAovg Kol TLKVOLG

TANBVOUOVG (TPOCMTIKY TAPOTHPNOT)).

Ewova 2.4.0. Evijliko apoevikd dropo tov gidovg A. schreiberi amo tov mAnfvoud oto

I'épt. B. Atopo tov €idovg katd TV Tpocmadeia va cuALaPet Eva OpBomtepo (akpida).

To &idog mPOTINA Oappddn evolutiuota, sivor MuepoPflo kot TPEQETOL pE
0oTtOVOLAL TOV GLALAUPAVEL GTO £€00POG N GTOV AP EKUETAAAEVOUEVO TNV €EAUPETIKA
HEYAAN ToyLTNTO KO KVNTIKT Tov akpifed. POAGvel oe cuvolkd pnkog mepimov 240mm,
LLE T OPOEVIKA VoL £XOVV peyaldTepo péyebog kpaviov kot koppob amd to Onivkd (Baier et
al. 2013). Xapaxtmpiotikd tov gidove, dmmg Kot yevikotepo tov yévoug Acanthodactylus,
glvar ot dkoavleg mov @épel ota ddytvia (Ewkdéva 2.5.), ot omoieg Oewpeiton 6tL TOV
enupénovy  va. Kwveltor pe  eEoupetikd  peydAeg toOTNTEG, KLPIOG OE  OUUMOOM
VIOGTPOUOTO, KAODG KOl Ol ETEPOYEVEIS YPOUATIOUOL TG KAT® EMPAVELNS TOV OLPADV
(Aevkéc ota apoevikd, kitpveg oto OnAvkd Kot KOkKwveg ota oviMka atopa) (Ewkova
2.6.) (Baier et al. 2013). TTapd tov yeyovdtog 0TL yYevikd to €idog Bewpeiton OTL TPOTIUA
apUOON evdlonTiHoTo, £XEL KOTOypapel amd TopdKTieg meployes pe Biveg péxpt kol oe
dAOIKEC EKTAGELS GE VYOUETPO TOVL avépyovtar épav Tmv 1300 puétpov (Baier et al. 2013;
TPOCONIKY Tapatnpnon). Zoueove ue tov Salvador (1982), 1o A. schreiberi éyet
UikpoTeEpPES dKavOeg ota SAKTLAM amd Ta AAAX €101 TOL 1010V YEVOUG, KO OLTO UITOPEL Vol
amodobel 6TV Tapovsia TOV G€ SLAPOPOVG TOTOVS EVOLLTNUATOV, TEPAV TV AUUOOVAV,
OmOV 01 LKPOTEPEG GKOVOEG TOHAVO Vo TPocPEPOLV TePlocdTEP TAEovEKTaTO, (Baier et
al. 2013).
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Ewodva 2.5. Etepgookonikn eikova Tov akdvOmv ota ddytvAia atopov A. schreiberi.

Eniong, 6nmg kot To mepiocotepa €i6n Lacertidae, €xet tnv wkavotnTo avtotopiog
NG OVPAG, TNG OTTOIOG ATOKOTTEL TUNHOL OTOV XPEWCTEL, MOTE VO S10PEVYEL TOV ONpeLTOV
tov (Baier et al. 2013; Savvides et al. 2017). Ta aviiiko dtopa, AOY® TG GLYVOTEPNG
éxBeong tovg og Onpevtég e€outiag g evrovotepng KvnTikOTTAG TOoVg (1Y avalTnon
TPOONG Yo ypryopn copotikn avartvuén) (Nagy 2000; Hawlena et al. 2006; Herczeg et al.
2007), mBoavo vo otnpilovtal oe peyodlvtepo Pabud otnv avtotopio TG ovPAg Yo TV
emPiwon Tovg. 10 yeyovog antd pmopel va omodobel Kot 1o 6Tt 1) 0vpa GTO AVIALKOL GTOLLOL
éyel évtovo kokkwvo ypopo (Ewove 2.6.), xabdg pe avtd tov tpdémo pmopodv va
TPOCEAKDOVV TNV TPOGOYN TOV ONpevt®dV Mo €OKOAM TPOG ovTH, divovtag £I6L TNV
gvkaipio. oto dTopa vo doeedyovy Tov Kvdvvov. H mpocéikvorn g mpocoyng twv
OnpevTOV TPOG TNV 0VPA, Kot Hakpld amd o {OTiKd Opyava, pmopel va emttevydel kot pe

évtoveg omoopmokég kivnoelg (Hawlena 2009).

Mo eVOALOKTIKY ¥PNOILOTNTO TOL £VIOVOL KOKKIVOL YPMOUOTOS TG 0LPAG Thavov
aPopd Tn JOIKPIoN TOV OVAMKOV otOpmv ond ta eviAKa, kaBmg pmopel va To
AnOAAGGOEL IO TV EMOETIKN OVIILETONION €K UEPOLG TMV Kupilapymv apoevikdv (Baier
etal. 2013).

=
e
4
) ..
Yo

POEVIKG

Ewova 2.6. Ta ypopotikd tpdtuma mov eueoviCoviol 6To KAt TURHO TG 0VPAg oTol
apoevikd, Onivkd katl oviiiko dropo tov gidovg A. schreiberi.
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[Ipdxettar yuo yopokpatikd €100g, [e To EVAMKO apceEVIKA dropa va givol oA
emBeTikd petald TOVG KOTA TNV VLAEPACTION TOV YWOPOKPOTEW®V TOVG, €V EYEL
nwapotnpnOel évrovn embetikdtnta Kot kotd ) cvlevén Tovg pe Onivkd atopo (Ewkdva

2.7.) (Baier 2013; Zdtog 2014).

EmmAéov, €xer kataypaeel 6Tt Too Oniokd dropa, petd tm ovlevén, pmopovv va
amoONKeHOOVY TO GIEPLLOL TOV APGEVIKOD OTOLOV Y10, TTEPi0d0 £mg Kot 3 unvav (Zotos et al.
2012). Avtd t0Vg TPocdidet T dvvaTdOTNTO, UETE TN 6VLEVEN TOVG e TOAAN OPGEVIKE, VoL
yovipomomBovy amd To Mo «KOVO» 0pCEVIKO, av Adfovpe vITOYN Kol TOV OVTOY®VIGUO
onépuatog mov o AdPel yodpa evtdg tov avamapaywyikov cvotriuatog (Cuellar 1966;
Sever & Hamlet 2002). Eniong, pe v wavotnta amobikevong onéppratog, 10 Onivkd
umopel va emAélel moo0 apoeVIKOL Bo KOTOKPATAGEL TO GMEPUO Kot mowol Bo to
amofaret, uéxpt va cvoppel n mwoppnéio mwote va eivar og Béom va yoviporomOel (Zotos et
al. 2012). Mg avtd T0vV TPOTO EVIGKLETAL KOL TOPOTEIVETOL 1) G6EEOVOAIKY EMAOYN €K
HEPOLG TOV ONAVKOD, TEPAV TNG aPYIKNG ETAOYNG €VOG apaevikoy atopov (Cuellar 1966;
Sever & Hamlet 2002).

Ewodva 2.7. Atopa tov €idovg katd ) didpkeia Levyapopatoc. Eival yapaxtmpiotikdg o
TPOTOG LLE TOV OTO{0 TO APSEVIKO ATOO doyKADVEL TO ONALKO Ko’ OAN TN dtdpKeL

ovlevéng.
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To €idog A. schreiberi, mépav g oyetikd €OkoANG cOAANYNG, SloTnpNong Kot
YEWPIOHOL TOV GE EPYOAOCTNPIOKES GUVONKES, GLYKEVIPAOVEL OIKOAOYIKA, LOPPOAOYIKH KOl
(QUOIOAOYIKG YOPOKTNPIOTIKA (). KOTOVOUY O OlPOpPovS TOTOVG EVILUTNUATOV,
KPOVIOKOS OLUOPPIOUOG, OVTOYEVETIKEG OLOPOPEG OVPAS, LEYAAN TOLTNTO KIviong) mov
TPOGPEPOVTOL YO TN OlEPEVLYVNOT Kol omdvinon NOBOAOYIKOV Kol O1KOPLGLOAOYIKMV
epOTUATOV (T.Y. KWNTIKN €MIO00N Kol EUTAEKOUEVO YOPOKTNPLOTIKA, OTOKPION OF

ONpevTEG, AmOdOTIKOTNTA O TOTOWING TG OLPAG KTA.).

210 mpdopato mopehBOV, mpoypatomomOnke exteTapévn €pguva 6TO TANIGLO
dwaxtopikng dwtpiPpng (Zotog 2014) oyetikd pe v owoloyio. evoc mAnbucpov tov
eldovg (ovtoyevetkés 010popég POAMY Kot NAIKIOKOV opddwy, TAnducuiokn Tokvotnta,
dTpoPikég ouvnbetes, Oepikd Tpdtua), dtucapnviovtag £Totl apketd facikd froAoyukd
yopaxtnpotikd. [To ovykekpipuéva, cvppova pe tov Zoto (2014), vrdpyet QUAETIKOC
Sopeiopds, Pe Ta apcEVIKA dtopo vo pBdvouy oe peyoidtepo copatikd péyebog amd o
OnAvkd, Ady® Tov TOYLTEPOL pLOUOY avhmTvéng mov ta yoapaxtnpiler. Emiong,
emPefordbnroy ot YpOUATIKEG SoPOPES HETAED OpPoEVIK®V, ONAVK®OV Kol aviAMK®V

aTOU®V.

H mnBvopioxn mokvotnta tov gidovg (~130 dropo avd ektdplo) otnv meployn
peAég (AxpTipt) Opolalel He aVT NAEPOTIKOV TANOLGUOV and GAAEG LECOYELOKESG
TEPLOYES, mMBaVOV AOY® NG MAOLGLOG PlOmoKIAdTNTAG TOV VNGLOD Kot TG avENUEVNS
TAPoLGiog ONPEVTAOV GALL Kot TNG YWPOKPUTIKNG GLUTEPLPOPAS Tov gidovg. Ta mocootd
KOUUEVAOV OVPAOV NTOV YOUUNAL KOU ELPAVIGOV ETOYIKEG OLOKVUAVOELS MG OTOTEAEGLLA,
aQeVOG NG ALENUEVIC KOVOTNTAS SLOPLYNG TOL €I00VG KOL OPETEPOL TNG EMOYIKNG
petafoing g Onpevtikng mieong mov mapommpeitor otov mAnBvopo. To  gidog
yopokmpiomke ¢ evepydg Ompevtig pe mPoTiumomn o€ cvvabpoloTikd €daeofia
apBpomoda (m.y. pupunyKia) eved 6cov apopd t Bepuikn Prodoyio Tov yapakTnpioTnKe ®G

neplotactokog Oeppopvduiotg (Zaotog 2014).

Ta peyoddtepa OnAvkd dropo TEVOLV VO OVOTAPAYOVTOL TTO VOPIG EVIOC TNG
avomapay®ykng mteptodov (Iovvio €mwg AVYovsTo) VD TPOYUATOTOOVV KOl TEPICCOTEPES
woamobéoels. Emiong, koataypdonke n wovotnTo TV ONALKOV ATOU®MV VO KATOKPOTOOV
YOVILO OTEPUOL Y10 TEPI0O0 €mG KoL TPLOV Unvov. Télog, emPBePaidOnie n y®POKPATIKY|
GLUTEPLPOPE. TOV €100VG, HE TO ATOHO VO, VREPACTILOVTOL OPIGUEVEG TEPLOYEG TOL

ouvolMkoV {MTIKOD TOLG YDPOL O OMOI0g GTO GPCEVIKA OTOMO €ivol UEYOADTEPOG OF
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éxtaon (102,25 mz) and to Onivka (56,76 mz). EmnAéov, moapammpnOnke avénomn g

€Ktaong TV LOTIKOV TOVG YOPOV KOTE TV avarapaywyikn tepiodo (Zotog 2014).

H mopovca ddaktopikn dtotpiPr] eotidlel ot digpevvnon vpiTeP®V NOOAOYIKMOV
KOl OIKOQUGLOAOYIKOV EPOTNUATOV ¥PNOUOTOIDVTOS TO £id0¢ A. schreiberi wg mpdotumo -
opyaviopd HEAETNG KO, PLUGIKA, GTOV EUTAOVTICUO TNG VLAPYoLGas BipAoypagiog Yo T

Broroyia tov gldovg.
2.2.1. Aerypatoinyies kor ouvOnkes oot pnong Tov LOomv

Xe Oho ta mepdpota ypnoomoinkay dtopo Kot amd Tovg TPElG mAnBvopovc, ue
eaipeon 1ov Keporaiov 3.2.1., oto omoio ypnowomombnkav povo dropa omd TovV
mnBvoud Tepiov. O derypotolnyieg mpaypotomrombnkay Katd tovg unveg Mdaptio €mg
Avyovoto yia OAa ta £t (2014 - 2017), pe ) pnébodo «yapéuatosy (xpnorn SoA®UOTOS o8
KaAdp) ko pe ) xpnon moyidov tapeppfoing (Ewova 2.8.), avaldywg tov avayk®dv Kabe

TEPALOTOG.

Ewoéva 2.8. Tayida mapepuPorng pe d6Amupa (mpovouen Tenebrio molitor)

Olo to epyactnplokd mepdapoto tpaypatoromdnkoy oe otabepés cuvinkes e
Oeppokpooio dopotiov 28 - 30 °C. Ta dropa Statnpovvioy e pikpd terraria (ovd 500) (30
X 30 x 30 cm®), podlOGLEVH Pe MLTTAPES TVUPAKTOGEMS, 6T0, omoia TopexdTay Tpoer ad
libitum (mpovougpeg Tenebrio molitor, 3 - 4 popéc ™ Poopndada) kot kabapd vepd. OAeg ot
copaTKéG Beppokpacieg TV aTOU®V ANEONKAY e TN XPNOT VIPAPYLPIKOL KAOOKIKOV
Oeppopétpov (T - 4000, Miller & Weber, Inc., Queens, NY, axpifeiag +/- 0,1 °C). Okeg ot
LOPQOLOYIKEG LETPNOELS TTpaypaToTomOnkay pe ypriion mayvuétpov (axpifeia +/- 0,05
mm). AdOnke doitepn TPocoy ®oTe Kavéve amd ta ONAVKE dtoua mov petagépinkov
OTO EPYOCTNPLO YO TIG OVAYKES TMV TEPAUATOV VO, UNV €YKLUOVEL KaBdS, méPoV TOv
01KOAOY1KOD KOGTOVG, 1 KONOT UTOPEL VO ETNPEACEL TIG PVCIOAOYIKEG Kot NOOAOYIKES TOVG

EMOOCELG KOl OC €K TOVLTOV TO omoTEAEGLOTA OV B Tav avTirpoowrevTikd (Brana 1993,
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Olsson et al. 2000; Vanhooydonck et al. 2015). Metd tqv 0OLOKANP®OOT] TOV TEPOUATOV
(oTIg TEPIMTMGELG OOV 1M HETAPOPE TOLG GTO EPYNCTNPLO NTOV ovaykoio), To GTOUO

EMGTPEPOVTIAV GTNV TEPLOYN CLAANYNG TOVG.
2.2.2. I\ Bvopmoxy mokvéotyTa Tov gidovg A. schreiberi
2.2.2.1. MeBodoroyia

["o tov vroAoyiopd ™G TANBVCUINKNG TUKVOTNTOG TPAYLLOTOTOMONKAY LETPCELS OO TIC
apyés mpog To péca Avyovotov, Yo 600 cvvomtd £tn (2016 - 2017). H wepiodog twv
KOTOYPOP®OV TOV EMALYNKE TEPIAAUPAVEL TNV AVOTAPAY®YIKN TEPI0d0 TOV €id0ovg. Oleg ot
petpnoelg €ywvav vopic to mpoi (8:00 - 10:00 m.p.), odtwg mote OBswpntikd vo
QVTIOTOLYOVV OTIS TEPLOOOVE LYNANG OpaoTNPlOnoinong TOV ATOUMV Yo TNV EToXN

(NwoAdov k.4. 2015).

e kéBe mAnbvoud ypnowyomomnkay 5 Statopés pnkovg 80 pétpwv, ol omoieg
NTav xopopéves oe dvo Ldveg aplotepd Kot 000 0e&ld (A - ecwteptkn Lovn 0 -2 m, B -
eEotepucn Lovn 2 - 4 m, BA. [Hopdapnua I, Ewdva £1.), akorovBmvtag tn pebodoroyia
nov mpoteivel o Bibby (2002). O mapatnpntig Kiveito katd pnKog g €vbeiag kot 6to
HECO NG OToUnG, Ko onueiove v mopovsio Tov atopwv aviroyo e 0éong mov
Bpiokovtav evidc g A 1 B Ldvng, kabBdg kot g kaBetg amdctaong omd tnv gvbeia g
dwropne. ' v extipnon tng amdctaong ypnooromdnke petpntiky towvia. [épav tov
KOTOYPOQ®OV TOV TTpoavoeEpOnkay, Kataypdeoviav emiong kot ot Bepuoxkpacieg yuo
ypoviky  mepiodo  mov  mpaypatomombnkov ot perproelg. Ot koTOypopEg
TpAyLaTOTOmONKaY amd Tov {510 EPELYNTY KOl GTOVS TPELS TANOVGLOVG Kot apopovcaY
pévo eviilika dropa, MGTE 1) KTIUNON TG TANOVGULOKTG TUKVOTITOG VO 0pOopd LOVO TOV

gvepyo mANBuopo Kabe meproyne.
EneCepyocio 0£00pévev Kol 6TATIOTIKN GVAAVGT

H mnBuopiokn mokvotnto ekTiumnke ¥pnoLOToIdVTOS TOV TOTO TOL AVTICTOUYEL

ot pebodoroyia dvo Lovav, amd to eyyelpidto tov Bibby (2000):
D = 10Nk/L

o6mov ot otabepd kK = (1 - sqrt(1 - p)/w, w givar To pRKog TG omdGTOONG Od TO KEVIPO
dlatopng €mg v eomtepikn (ovn kat P = N1/N. To D givanr n mokvotnta ova m? N o
GLVOAMKOG aplOUoc TV aTop®mY, N1 0 aplBudc Tov atdp®my VIO TG e0®TEPIKNG LOVNG
kot L o unrog g datopns. To amotérecpa mov tpoékvnte moAlamiactaldtay pe 10000,
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wote vo. Ppebei 0 apBuog atopmv ava extaplo (ha). Tt ovvéyela, amd kabs TAnBvoud
VIOAOYIoTNKE 0 UEGOG OPOG, XPNOUOTOIDOVTOS TIG EKTIUNGELS YOl TIG TEVTE JOTOUEG TTOV

TpaypaToromOnkav ta 500 €.
2.2.2.2. Anoteréopata

Ot mMnBvopaKég TUKVOTNTEG Kol OTIC TPELG TOMoDEGieg eLPAVIoAY aPKETE VYNAES TIUES
GUYKPITIKA HE OVTEG cavpdv NG 010G otkoyévelog oty Avotolkn Mecdyeo (Iivaxog
2.2.). ITo ovykexkpuéva oto I'épt (2108 dtopa / extdplo) ko tov Aypd (1243 dropa /
EKTAP10), KATAYPAPNKAYV Ol LYNAOTEPES TLKVOTNTEG TOL E£YOLV KATOYPOPEL TOTE Mo

ymoloTtikd TAnBvoud oty Avatolkny Mecsoyesto (Lymberakis et al. 2016).

[Tivakag 2.2. AmoteAéopota TG TokvoTnTag TANOLVGHOL avd Teployn Yo To dVO £TN TOL

TpaypoTomomnOnkay ot petpnoelg. Ot Tipég avtioToryovv oe ATopa / EKTAP1O.

2016 2017
I'épu 2108 1575
Aypog 1243 1292
Axkpotipr 845 1155

2.2.2.3. Xvlnton

2mv nepintmon TV TANBVCUOV OV €EETACTNKAY GTNV TOPOVCH EPYOCIN KATOYPAPNKOY
Kot oo 000 &tn moAV LVYNAEG TANBLGHIOKEG TLKVOTNTEG KOl GTOVG TPELG TANBLGLOVG
(ITivaxag 2.2.). Ot vnowtikoi mAnBvopol coavpadv yevikd epeaviCovv vynAoTepEg
TUKVOTNTEG GE GYECN LE TOL NAEPMOTIKOVG TANOLGHOVG, AdY® NG TOPOLGING UEIOUEVOV
ap1Bpod Onpevtdv (Rodda & Dean - Bradley 2002; Pérez-Mellado et al. 2008). Exiong, n
SBECILOTNTO JATPOPIKMOV TOP®V OMOTEAEL EMIoNG ONUAVTIKO TOPAYOVTH TOV UTOPEL VoL
pvOuicel v mokvoétta tov TAnBvopmdv (Polis & Hurd 1996). EmumAéov, n amovcio
COVPOV LE TOPOUOLD, OIKOLOYIKG yopaktnplotikd (ue e€aipeon 1o €idog Phoenicolacerta
troodica) (Baier et al. 2013; npocomik TapaTNPNO™), LELDOVEL TOV SLOEOIKO OVTAYMVIGUO
EMTPENOVTAG £TCL TNV TPOCPACT G€ TEPICCOTEPOVS TOPOVS TOV AVEAVOLY TNV TLKVOTNTO

tov TAnBvcuav (Losos & Ricklefs 2009; Novosolov et al. 2013).

v avatolkn Mecsdyelo €xovv kotaypa@el TANBLGUOKEG TUKVOTNTES GE GUVPES
™G okoyévelag Lacertidae mov @tavouvv uéypt ta 875 dropa / extdpio (Pafilis et al. 2013),

eV ot JVTIK Meosoyelo ot TANBVOUINKEG TUKVOTNTES CAVPAOV TNG 10105 OIKOYEVELNG
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etavouv axoun kot to 8000 droua / extapio (Pérez - Mellado et al. 2008). ITponyodueveg
épevveg oe €idn ocavpdv Tov yévoug Acanthodactylus agopodv ce MIEP®TIKOVS
TANBvoUOVE Kol ¢ €K TOVTOL gUQAVIiovy yapmAdtepeg TAnBvcakég mukvotnteg 200 -
341 dropo / extapio (A. erythrurus, Iomavia) (Seva & Escarre 1980) ka1 26 - 57 dtoua /
extaplo (A. scutellatus, Kovpéir) (Al - Hashem 2009). O Zotog (2014) extiunoce v
mnfvopaxn mokvotnta yio to €idog A. schreiberi ota ~130 dtoua / ektdplo yio. Tov

TnBvoud Akpotnpiov.

ZOUQOVO LE TO ATOTEAEGHOTO Kot Ol TPELS TANOLGHOT Tov e&eTATTNKAY ELPAVICAV
UECO OPO TOV LTOJEIKVOEL TNV LYNAOTEPN TANOLGLIOKT TLKVOTNTO GOVPADV TOV EYEL
kataypoaeel oty Avatolkn Mecsoyewo (Ilivaxag 2.2.). Avtiy n mopatipnon mlovo va
opeileTan 6to Yeyovog 0Tt 1 Kdmpog cuvovdalerl pikpovg aptbpodc bnpevtdv (o oyxéon pe
NTEPOTIKEG TEPLOYES), TOV YapakTNPilel o VNOold, aAAG ToVTOYPOVE MC TO UEYOADTEPO
vnot g AvatoAikng Mecoyeiov, Bacel TG oyEong TOKIAOTNTOS EWMV - £KTAONG TEPLOYNG
(Preston 1962; Rosenzweig 1995), Oa epoviCet avénpévn towkildtra og apBpomodo o
omoia Oa propovv va VTOGTNPIEOVY SATPOPIKE O TLKVOVG TANBVCLOVG GE GYéomn Ue Ta
dAla vnold g Avotolkng Mecsoyeiov. Ot d10popES TOL TAPATNPOVVTIOL GTOV TANBVGUO
Axpompiov peta&d TV TANBVCUINK®V TUKVOTITOV GTNV TOPOVCH EPYOCIN KO OVTHS TOV
Zotov (2014), mBavoév va opeileton e €mOoyKEG SLOKLUAVOELS TOL gp@aviovv ot
mAnBovcpol Tov cavp®v. AVToL TOV TOHTOL Ol SIAKVUAVGELS ATOTEAODV GLYVO POLVOLEVO
OTIG COVPES, KAODG 01 TUKVOTNTEG £60PTOVVTOL OO AVTIGTOLYO AGTAOUGTOVS TOPEYOVTEG
(bNpevon, dabeoipdtnTa TOPp®V, KMuatikég cuvinkeg ktA.) (Andrews & Wright 1994;
Bull 1994; Zug et al. 2001; Pérez - Mellado et al. 2008).

Onwg &xer npoovapepbei to €idog A. schreiberi cuykotoléyetor otov Kokkivo
Koatdroyo g IUCN wg Kwdvvevov (Endangered, EN) (IUCN 2017), aArd dev vadpyovv
olaféoipeg TANPoPOPiec OYETIKA e TN YEVIKOTEPT EIKOVA TNG KATAGTAONG TV TANOLGUOV
tov. O1 TANPOPOpiEG TOV AMOKOMICTNKAY GYETIKA HE TNV TANOVOUIOKT] TUKVOTNTA, TOPOTL
O0gv umopohv va 00MYNOOLV G TEMKO GULUTEPAGULOTO OG TPOS TNV KOTACTAGY TOL
Bpiockovtat ot TAnBucpol Tov €idovg 6To VNoi, HTOPOvV Vo amoTEAEGOVV TN PAon Yo TNV
TOPOKOAOVONCT TOVG OOTE HEGH UEALOVTIKOV CLYKpIcE®V, vo elval ikt 1 e&aymyn

ACPUADYV GUUTEPACUATOV GYETIKA LE TO KaBEoTMG TpooTaciog mov ypnlet To €idog.
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KE®AAAIO 3:

ANTIOHPEYTIKEX XTPATHI'IKEX XTIX XAYPEX
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3.1. Avayvopion Onpevtov

H 0npevon amoterel Pacikd poyrld mieong yuwo tovg mAnBuouotg kou opilel oe peydro
Babuod ) pLoKN ETAOYN KO KOTA GLVETELN TNV approoTikOTTa TV atdopmv (Lima & Dill
1990; Shepard 2007; Vitt & Caldwell 2013; Lagos & Herberstein 2017). H op6q
a&1oA0YN o1 EVOC KIVOHVOL MG TPOG TNV TOPOoLGia Onpevtn, Kabmg Kot TG EMKIVOLVOTNTAG
TOV, umopel emiong va avaAvbei pe dpovg wolvyiov kdéoTovg - KEPSovg (Helfman 1989;
McCarthy & Fisher 2000). ITio cuykekpiuéva, 1 vVIepeKTipnomn £vOg Kvdvvou gival mhovo
Vo 0ONYNOEL GE TOPOTETAUEVY] TOPOUOVY] €VTOC €VOC KOTOPLYIOL, HE OTOTEAECUO. TO
KOOTOG Vo, €ivol ducaviroyo Tov képdovg mov amokopiletar (Amo et al. 2004). Avto
TOPOTNPELTOL CLYVOTEPU GE MEPIMTMOGELS OTIS OTOlEG T dtopa otnpiloviol amoKAEIGTIKA
oe yMukd epebiopata, AOym ™G EUpeong TANPOPOPIOS TOV TPOGPEPOLYV AVTE KOl TNG
mhavoTTOC Vo £0KOAOVOOVY VO «INADGVOLV» TapoLGio TOV ONPeVTH AKOUO KOl LETA TNV
amopdakpovon tov (Kats & Dill 1998). EmumAéov, o Pabudg emkvduvotntog evog
duvnTikov Onpevtn Kot N GOOTH OEWAGYNCT TOL KvOUVOL amotelel €mioNG GNUAVTIKY|
TOPAUETPO 0T0 oYeTikOd 1oolbyo (Stapley 2003; Amo et al. 2006). T'a mapdadetypa,
VIAPYEL M TOAVOTNTO AvOACUEVIC avayvmdPIoNS EVOG OKIVOLVOL €100VG MG EMIKIVOLVOU
Onpevt 1N 10 AVATOd0, UE AMOTELEGHA Ol OVTIGTOLYES aVTIONPEVLTIKEG amoKkpioelg mov Oa

EQPOPLOGTOVV VoL EMPEPOVV aypeiacTo kKooTog (Amo et al. 2004, 2006).

H a&oldynon kot avayvopion evog mbavod Kvohvov amd TG cavpes cuviimg
npaypatonoleitoar pe v eneepyocio ontikdv Mol ynukodv epeboudtov (Dial &
Schwenk 1996; Amo et al. 2004, 2006; Durand et al. 2012). v nepintoon TV OTTIKOV
epebiopdrov, n tapovcio mBavav Onpevtodv avayvopiletol oo HEGov TG OpAcNS Kot TNG
avayvopiong g 0éong kot Tov tomov Onpevtn (Thoen et al. 1986). v mepintmon
ANUIKOV gpebiopdtov, N avayvoplon yivetatl oo HECOV TG OGEPNONG Kal, Wilaitepa ota
@1o10 Ko o apKeTE €10M cCOLPDOV, HE TN COAANYN Kot ETEEEPYACIN MKPOCOUATIOIMV amd
TOV aépa HECm TG YAMooag Kot Tov opydvov tov Jacobson (Weldon 1982; Thoen et al.
1986).

To 6pyavo tov Jacobson givatl vVepaveRTLYUEVO 0GOPNTIKO OPYOVO GTO, TTLO TOAAG
glon dorwdwtdv (ue elaipeon ta Iykovdvia), kot evtomiletonr ©TN  PVOGTOUOTIKY
kowotta (Schwenk 1995; Cooper 1996; Filoramo & Schwenk 2009). [Tépav tng ypnong
TOV Y10, TOV EVTOTIGUO OnpevTtdV, e&umnpetel Kol 6Tov eviomoud Onpapotog aAld Kot oty
avayvoplon Tov otopov petald toug (Cooper 1994, 1996). E&eliktikd, paivetol e 1
EMOON NS YAMGGOG He TO TEPPAALOV, AOY® TG ALENUEVNG KO OTOTEAEGLLOTIKNG YPNONG

™mg and To TpOe PoMOMTA, 0dNYNCE OTNV EMAOYN YOPUKTHPOV TOV EMETPETOV TN
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ovAhoyn kou emelepyocion «xpnolov» Broroyikd ymukov pukpocopoatidiov (Cooper
1994). H amotelecpatikiy xpnorn Tov opyavov tov Jacobson emtvyydvetar pe
YOPOKTINPICTIKY Kivnomn TG YA®Goag Tpog To £Em, HEGM TNG OTOlnG CLAAEYOVTAL YMUKE
UIKPOOOUATIOW. TN CUVEXELWN, UETAPEPOVTOL EVTOG TNG OTOUATIKNG KOIAOTNTOS (DOTE Vo
épbovv oe emagn pe TO oucONTNPO Opyavo kot vo givor duvor M UETOQOPE Ko
eneEepyacio TOL CNUATOG, HEGH TMV VELPMOVAV, GTNV apLYdoAN Tov gykepdiov (Cooper

1994; Schwenk 1995; Filoramo & Schwenk 2009).

Onwg yivetar aviiAnmtd, 1 cmot) a&loAdynon Kot Sldkpion ToV Kvouvov givat
ONUOVTIKY 6TN OYETIKN emituyio Tov atopmv (Helfman 1989). Zouewva pe tv vrodeon
«gvawsnoiog oTovg Kvovvousy, N okpifela TV TapaUETpOV oVTOV avEdvetar dtav
vrdpyel ovvovaoTiKn agloAdynon onudtev (m.y. tavtdxpovn enelepyacio. OMTIKGOV Kot
ANUKGOV onudtov) mov oyetilovtar pe tovg dvvntikovg Onpevtég (Helfman 1989; Amo et
al. 2006).

3.1.1. HOoLloykég 0moKpicels 6 YVOOTO Kol dyveweTo Onpeut
3.1.1.1. MeBodoroyia

[Ma 11g avdykec Tov mepdpatog ypnooromnKoy dtopa Tov GLAAEXOINKAY KaTA TO £T0G
2016 (Mdiog - AVYovoTog) amd Tovg Tpelg VO PEAETN TANBLGHOVS, EVD TA EPYACTNPLOKE
TEWPAUATO. TOL  aPopodsay TNV  OmdKPloN G€  YVOOTd Kol  Ayveooto  Onpeut
oAoKANpOONKaY TO 1010 £10¢ pEYPL T TEAN Avyovotov. H peBodoroyia mov akoAovOnOnke

Baciomke oe avtéc twv Amo et al. (2004; 2006) ko Durand et al. (2012).

Qc  yvootog Onpevtic ypnowomomdnke to €idoc Dolichophis jugularis
(Loawpoedo) (Ewova 3.1.0), To omoio givol Gavpo@ayo Kol GLVOVTATOL KOl GTOVG TPELS
TAnBuopovg, Kol ¢ Ayvmotog Bnpevtng xpnopomomnke 10 eniong cavpo@dyo €160¢
Lampropeltis getula (Baciako ¢idr) (Ewova 3.1.8), to omoio eivon €idog g Kevrpikng
Apepikng ko dev cvvavtatal otnv Kompo. Ta dvo ¢idia mapaywpndnkay amd 101mTn yio
™V TEPI000 TPAYUOTOTOINONG TOV TEPAUATOV Kol KPOTOVVTIOV O terraria 6 dlapopeTIKO
AOPO Omd TOV YMPO OMOV KPUTOVVIOV Ol CAOPES, MOTE VO UNV VIAPEEL OMOONTOTE

TPONYOVUEV OAANAETIO PO YNUIKNG 1] OTTIKNG OVAYVAOPLONG LETAED TOVG.
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Ewoéva 3.1. a. To €idog Dolichophis jugularis (novpo@ido) mov ypnoipomomdnke wg

yvootog Onpevtc. B. To gidog Lampropeltis getula (Baciiikd @idt) mov ypnoyomodnke
®¢ AyvmoTog ONpeuTng

Mo v extéheon TV TEWPAUATOV 0pyIKd Tomobetovcoue T cavpa ce terrarium
(80 x 40 x 40 cm®) 1oV FToV KOAVUUEVO Kat amd TG TEOOEPIS TAEVPES, DOTE O TEPIPEADY
YDPOG VO UMV OTOGTE TNV TPOGOYT TS GAVPC, VD £pepe Aauntipa (60 W) oto péco yuo

™V Tapoyy emapkovg eoticuod. H Oepuoxposio Sopatiov kxopavotay omd 28 éng 30 °C.

[Mavew omd to terrarium, tomobetnOnKe YnEOKN KIWVNUOTOYPOOIKE N0V, OF
onuelo Tov KGALTTE OAO TO OTTIKO MESIO HECH TNG OTOIOG KATAYPAPOVIOV Ol OTOKPIGELS
g covpag oto ekaotote gpebdiopata yuo dSidotnua 30 Aentov. Amo ta 30 Aemtd, povo ta
mpoTo 15 ypnoworomOnkav oty agoldynon tov nboypdaupatos. Ta epebicpata oy
ANUIKA (Aopida yoptod mov mapépeve 6To terrarium ToL POV Yo TOLAGYIGTOV OO
nuépeg) Kot omtikd (mapovciocsn @b Tov  PPOKOTAV  OEPOCTEYDS KAEGTO OF
epamtoOpuevo terrarium). Xto melpoapo ovupeteiyav cuvolkd 70 dtopa amd OAOVLE TOLG
mnOvopovg (Tépt, 19 eviika kot 9 avilka, Aypdc, 10 evilika kot 12 aviiiko,
Axpompt, 10 svidwko kot 10 aviilika) Kot 6T0 TEAOG KOTAYPAPOVIOV TO HNKOG
KeEPAAOKOPLLOV, TO BAPOg Kot 1] COUOTIKY TOVG Oeppokpacio. Xt cuvéyela atoloynonkay
ol amokpicelg KABe oTOUOL pHE TOPATAPNON TOV KIVNUOTOYPAPNGE®V, Pdoel €1d1kol

nBoypdapupatoc (BA. [Tapdptnua I, Ewkdva X5.).

Ot ovvovaopol epebicpudtov mov aflohoyndnkov ce OA0 TO ATOUO TOV TPLOV
TnBuoudv NTav: eAEyxov (YopTi TOTICUEVO HE VEPO KOl GOE0 £QOTTOUEVO terrarium),
ANUIKO epébiopa, omtikd epéBiopa, yMUkd Ko omtikd epébiopa kol yio to dvo €ion
Onpevtov. AnAadn, eAEyyOnkav OCULVOAIKA €TTA OPOPETIKA GeEVAPLO avd  ATouo.

InUeEldVETOL OTL KAOE ATORO apytKd aenvOTaV ylo TEVTE AEMTA VO EYKAILATIOTEL GTO VEO
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nepBaiiov ko, akoAovOwg, tomobBetovoape TO YNUIKO gpéBicpa 610 €va GKPO TOL
terrarium @povrtiovtac n cavpa vo PBpicketor TovAdyoTov oto 2° uépog tov terrarium
TPOg TV TAELPA ToL gpebiopartog (< 40 cM andotaoT amd T0 EpEOIGHA), COUPOVO LE TNV
VIAPYOVCH GNUOVON. XTIC TEPUTTMOOELS OMTIKOV ONUATmV akoAovBovooue v oo
dladKacio Kot, aKoAoVOmS, apapoVGaLLE TO GUPOUEVO KAAVULO TTOV BPloKdTay 6TO TANL

Mot va amokolv@el To @idt Tov Pprokdtav og epantopevo terrarium.
EneCepyoacio 0£00pévev Kol 6TATIOTIKTY GVAAVGT)

Apyikd pe ™ ypnon tov Aoywopwkov SPSS (IBM  SPSS  Statistics, V20),
TpaypatonomOnke EAeyyoc Katd mdéco ta dedopéva £oVV KAvOVIKN Katovoun (€Aeyyog
Shapiro - Wilks) ka1 opotoyévela ot dakduaven tov petofintov (§deyyog Levene).
Axolovbwg, 6mov anorteito £ywve Aoyapibuon (10g10) tov dedopévov kar eéyxOnke av
VITAPYOVV SLAPOPEG OTIG COUOTIKEG BEpLOKPOTIES TOV aATOUMV PETAED TV 7 SLPOPETIKMOV
oevVOpimV, He YpNon TapapeTptkod eAéyyov eEaptnuévov petafintov (paired t test). Xt
GUVEXELD, UE XPNON HOVOOPOUNG TOALTOPOYOVTIKNG avdALOTG NG dtakvpoveng (one-way
MANOVA) eAréyynke €av vmdpyovv S10popés oTiG cOUATIKEG Oeppokpacics peta&d
NAMKLKOV Kot TAnfvopiok®v opadmv. Akorovnce Eleyyog x2 Y va. dtomiotmdel kotd
OGO SAPEPOVY Ol GLYVOTNTEG ELPAVIOTG TOV KATAYEYPOUUEV®V NOOLOYIKAOV amoKkpicewV
HETOED NAMKLoKOV Kot TANBvcakdv opddowv. Emiong, o 1d10¢ éleyyog mpaypatomomOnke
Y vo. demotwlel Katd TOGo o1 GLYVOTNTEG EUPAVIONG TOV OTOKPIGEWV OLPEPOVY
petalh tov Oopopetikdv epebiopdtov avd minbvopd. EmmAéov, pe povodpoun
TOAVTOPAYOVTIKT avAALOT TG dtakLAvVonG a&loAoynOnke Katd OGO SloPEPEL 1 £vToon
TV NBoAoyIKdV amokpicewv, BAcEL TG YPOVIKNG TOVS OldpKeLng TANOVCUIOKOV OpAd®V,

KaBdg Ko HeTtall TV S0POoPETIKOV epetiopdTmy.
3.1.1.2. Amoteréopata,

Ot copatikég Oeppokpacieg HeTAED TOV SOKIUADV OEV ELPAVICOV CTIUOVTIKES O0POPEC GE
Kavéva omd toug Vo peAétn mAnbucpovg. Emiong, un onpovtikés dtapopéc siyav Kot ot

coMaTIKEG Oeppokpacieg peta&d NAKlokdv kot TAndvcuokodv opddov (IMivaxag 3.1.).

[Tivakog 3.1. Méoec tipég 1ov copatikdv Oeppokpoacidv (°C) avd mAnducpd petald
SOKIUMV YL EVAAMKO Kot aviALKa dtopo. XM: ymuko onpa powpodeoov, XB: ymukd onpa
Bactukod @o100, OM: ontikd onuo pavpdéedov, OB: ontikd onua Pactiikod @io100,
XOM: ymukd ko ontikd onpa povpdéedov, XOB: ynuikd kot ontikd onpa PaciAtkov

@10100.
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Aoxipég
Eréyyoo XM XB oM OB XOM XOB

Evimka 26,23 26,2 26,53 26,46 26,45 26,33 26,28
Avijhika 26,34 26,23 26,63 26,43 26,23 26,75 26,31
Evimka 26,32 26,12 26,6 26,52 26,44 26,28 26,38
Aviilmka 26,1 2585 26,68 26,233 26,25 26,27 26,28
Evimka 25,86 26,18 26,23 26,2 26,1 26,28 26

AKpOTIHPL
Aviijmko  26.16 26,11 26,16 26,22 26,05 26,21 26,18

'épr

Aypog

Evtomiotnkav opiopéveg 010popég 61N cuxvoOTNTO EUPAVIONS TOV OTOKPICEDV
petald nakliokov opddov tov minbvopov (Ilivaxag 3.2.). H povn onpaviiky dtoeopd
petah TANBLGUAOV 6T CLYVOTNTA ELPAVIONG TOV OTOKPIGEMY Y10l TO EVIAIKO ATOLLOL, TV
aLTA TG O1APKELNG OKOYILATOG Yo TO ¥NUIKO epéficua Tov BaciAtkod @1d1o0 (Xz(z) = 6,757
p < 0,05). Ot avtioTotyeg SPOPES Y10 TO VALK ATOUO NTAV GTNV Kivnon YA®Goog yo
T0 YMUKO epébicpa tov Pactiikov @100 (xz(z) = 8,043 p < 0,05) ko ot OpKELN
tpeipotog yo to 1010 epébiopa (xz(z) = 9,136 p < 0,05) Xe xapio nAwiokn opddo dev
Bpébnkav onuavtikég dlapopéc 6T cuYvVOTNTA ERPAVIONS TV NOBOAOYIKOV amoKpice®Y

HETOED TMV S1OPOPETIKAOV peicUdTOV.

[Tivaxkog 3.2. Ot onUOVTIKEG SLPOPES BTN CLYVOTNTA EUPAVIONC TOV OTOKPIcEMV HETAED
NMKIOK®OV opadwv omd tovg Tpelg mAnBuouots. Ot cuvropevoelg tov epebicpdtmv

dtvovtor ot Aelavta tov Ilivaxa 3.1.

EpéOwopa Amokpion X p<
'épr
XB Kivnon yAdooog 7,248 0,01
XB Tpé&o 4,732 0,05
OB ZKAY1Ho 5,305 0,05
XOB Kivnon yAdooog 6,604 0,05
Aypog
OB ZKAY1Ho 6,418 0,05
AKpoOTAPL
E)Léyyov Tpé&o 5,495 0,05
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H évtaon tov amokpicewv oto gpebicpata dev eUAvVIcE SOPOPES YLOL KOVEVOLV
mnBvoud peTaEd MAKIOKOV Opddmv Kot £€T6L To. dedopéve. opadomomOnkav oavd
mnBooud ywoo MV TPoypaTomoinon Tng avdivong mov oakoAiovdnoe. Ot onuOVTIKEG
dlpopéc TG avdAvong Tov amokpicewv peTaéd mAnbvoumv divovtor otov Ilivaka 3.3.
EmmAéov, Bpébnkav opiouéveg dopopéc otnv €vioon TV Omokpicemv UETAED ToV
dwpopeTik®dv gpebiopdtov kat divovtal otov Ilivaxka 3.4. Ot péceg TG TOV TOGOGTOV
eueaviong tov gpediocpudtov avd nAkiokn opdda Kafdg Kot ot HEGEG TIHEG OAPKELNG TV

gpebiopdrov avd minbooud divovror otovg Iivakeg 3.5. kan 3.6. avtiotoryo.

[Tivaxag 3.3. AmoteAéopata one-way MANOVA yuo Ti¢ d10popéc oTIC amoKpiceElS TV

atopmv petald mtinbvcumv. Ot cvvropevoelg dtvovton otn AeChvta tov Iivaka 3.1.

Post-Hoc Tukey HSD

EpéOwopa  Amdékpron F p °
'épr Aypog
Aypoc AKpoOTipL  AKPOTHPL
EAéyyov Abpkela tpe€ipatog 8,715 <0,01 <0,001 >0,05 <0,05
Abpkelo okayipatog 3,281 <0,05 >0,05 <0,05 >0,05
XM Kivnon yAdocog 4,021 <0,05 <0,05 >0,05 >0,05
Abpkelo okayipatog 3,584  <0,05 <0,05 >0,05 >0,05
XOM Abpkela tpegipotog 5,656 <0,05 >0,05 <0,01 >0,05
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[Tivaxag 3.4. Ta amoteAéopata one-way MANOVA yia Tic onUavTiKég SopopEg oL TV

évtaon tov amokpicemv peta&d epebicpdtov. Ot cuvtopevoelg divovtar ot Aelavta Tov

[Tivaxa 3.1.
Post-Hoc Tukey HSD
Améxkpion F p EpeOiopata p
'épr

Awpxela tpe&ipatog 2,754 <0,05 OM -XOM <0,05
Kivnon yhooocog 2,420 <0,05 XB-XOB

EAéyyov - XM, XB, OM, OB,
Awbpkela oxayipatog 7,122 <0,001 <0,001

XOM, XOB

Aypog
AKpoOTIPL
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[Tivakag 3.5. Méoeg Tipég Tov mocootav (%) yia Tig cuxvOTNTEG ELPAVIONG TOV ATOKPIcEOV Yo KAOe nAkiok opdda amd Tovg Tpelg TAnducpovg. Ot

oLVVTOUELGELS TV gpediopdtv divovtal otn Aeldvta tov [Mivaxa 3.1.

Evijhka
Kivnon ovpdcg
Tpé&o

Kivnon yAdooog
XKayo
Avijlkao
Kivnon ovpdcg
Tpé&o

Kivnon yAoooag
PR NATLTTTY)

Evijhika

Kivnon ovpdcg
Tpé&o

Kivnon yAdoocog
2KOYO
Avijlka

I'épr
EAéyyov XM XB OM OB XOM XOB
- 5,3 - 26,3 15,8 21,1 15,8
63,2 84,2 84,2 78,9 84,2 68,4 57,9
57,9 84,2 84,2 57,9 68,4 68,4 73,7
42,1 36,7 57,9 52,6 421 31,6 21,1
- - 3,6 22,2 14,3 11,1 11,1
55,6 55,6 44.4 88,9 55,6 44,4 44,4
66,7 66,7 33,3 66,7 33,3 44,4 22,2
44,4 32,1 22,2 55,6 - 22,2 22,2
Aypog

EAéyyov XM XB oM OB XOM XOB

- 10 - - 20 20 -

80 80 90 90 90 70 50

60 90 100 70 60 70 50

20 20 30 30 70 20 20
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Kivnon ovpdcg
Tpé&o

Kivnon yAdocog
ZKOYO

Evijhika
Kivnon ovpdc
Tpé&o

Kivnon yAoocog
XKayo
Avijlika
Kivnon ovpacg
Tpé&o

Kivnon yAoooag
PRNATATTTG)

8,3 - 25 25 16,7 8,3 25
100 91,7 100 100 83,3 75 83,3
83,3 75 91,7 66,7 75 75 66,7
25 8,3 8,3 41,7 16,7 41,7 41,7
AKpoOTAPL
EAréyyov XM XB oM OB XOM XOB
20 - 10 10 - - 10
40 80 80 60 80 80 70
60 80 80 90 70 80 50
- - 10 20 30 40 40
10 - - - - 20 20
90 80 80 80 60 70 40
90 80 70 80 80 90 60
- 30 20 50 30 30 20
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[Tivakag 3.6. Mécot 6pot TV TIHOV TOV ATOKPIGEDY ToL a&toAoynOnkay Bacel TV epediopdTOV amd Toug Tpelg TANBVGHoVG. Ot GuVTOUEDGELS TV

epebiopdrov dtvovion otn AeCdvta tov Ilivaxa 3.1. Ot tipég divovtar oe devtepoOrenta pe e€aipeot Tov aplOpd KVIGEDV NG YADOCGOC.

EAéyyov XM XB OM OB XOM XOB
'epr
Kivnon ovpég - 0,4 0,07 0,75 0,64 1,36 6,21
Awapkelo Tpegipatog 5,64 7,6 7 9,3 5,07 4,21 4,78
Kivnon yAdooog 3,85 6,78 5,5 2,5 2,9 3,57 2,1
ALGPKELN CKOYIPATOG 7,8 10,35 14,4 6,46 6 7,71 6,79
Aypog
Kivnon ovpég 0,18 0,1 0,45 1,7 0,36 0,5 0,81
Awgpkera TpeSiparog 14,1 10,36 9,6 11,5 9 79 5,32
Kivnon yhoooog 4,45 3 4 2,2 2,31 3,45 1,9
AldpKELD CKOYINOTOS 2,81 0,6 7,5 4,14 13,4 8,68 53
AKpoOTAPL

Kivnon ovpéc 0,5 - 0,1 0,1 - 0,45 1,6
Avapkera Tpegipatog 7,7 10 9,75 10,6 7,95 10,35 6,7
Kivnon yAocoag 3,2 3,05 2,6 2,75 2,85 2,6 1,85
AlGpKeED GKOYIpATOG - 2,35 6,2 7,6 6,85 3,75 6,4
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3.1.1.3. Zvlnton

Olec o1 ovumeprpopikéc amokpioelg mov aglohoyndnkoy, EUEAVIGTNKAY KOl GTOVG TPELG
mnBvopovg. Tap’ dAa avtd, dev NTav dSVVATO VO EVIOTIGTOVV JUPOPES OTIG GLYVOTNTES
eueaviong Tov amokpicenv petald tov dweopeTikodv gpebicpudtov. H dudkpion tov
Onpevtdv oe vyNAOD N YOUNAOD KvOOVOL &lval onUAvTIIK Yo TV eEotkovounon
gvépyelog kot ypoévov amd ta dropo (PA. Kepdhaio 3.1.), kot apketd €i0n cavpov Exovv
eMOEIEEL O1POPOTONEVES OMOKPIGEIS GE AVTIOTOYEG SOKIUEG, O 0Toleg oyeTICOVTOL e TO

KEPOOC oL empEPEL anTn 1 dtakpion (Amo et al. 2003, 2004, 2006; Durand et al. 2012).

H avayvopion evog dyvootov pev, aAld coavpopdyov Onpevtr|, ©¢ youning
emkvouvomrag Ba eiye g amotéhespo Aavlacpéves amokpicelg mov Bo emépepav To
péytoto ko6otog (Downes 2001; Ajie et al. 2007; Aubret et al. 2007). Xt0 yeyovog avtod
mOavov oeidetal n adLVOUIO EVIOTIGHOV JLOPOPETIKMOV OTOKPICEMY OTN GLYVOTNTA
EUPAVIONG TOVS, ONAAON, AOY® NG AVAYVAOPLONG Kol AVIILETOTIONS TOL PBAGIAIKOD QLO100
o¢ Onpevty vynAng emkwvdvvotrog. EmmAéov, ommv mepintwon tov vrd e&étoaom
TAnBuoudv, ta tepiocdTEpa Pidta mov givor mOBAVO VoL GLVAVINGOLV Ol GAVPES GTO TESTO
(ne €&aipeon to Typhlops vermicularis), eivor cavpopdyo (ITivakag 2.1.). Avtd egivar
dvvotd vor odmyel otig 1dteg amoxpicel amévavtlt o€ OAOVS TOVG TOTOVS POV AOY®

avtiotoywv eunepidv (Amo et al. 2006).

Ot amokpicelg HETOED NAIKIOK®V OHAO®MV TOPOLGINCHY OPICUEVEG SLOPOPES OTIG
oLYVOTNTES EUPAVIONG TOVG, Kupimg otov mAnBuoud and to I'épr (IMivaxag 3.2.). Xy
nepintowon avt Ta eviAKa dropa glyav vynAdtepa emineda amd ta oviiwka ([ivokog
3.5.) oTIg GLYVOTNTEC EUPAVIONG OPICUEVOV amoKkpicemy (Kivnon YA®Goag, TPEEMO Kot
oKAY10), o€ Ola Ta epebicpata Tov Pactiikov eidov (ITivakag 3.2.). To idwo eaivetol va
IGYVEL KO GTNV TEPIMTOON TOV OTOL®V amd Tov Aypd (GKAYHO0), OGOV QPopd TO OTTIKO
gpébiopa tov Pactikov edov (Iivaxag 3.2. kot 3.5.). Ot vynAég cuyvoTTES OMOKpicEDV
TOV EVIAIKOV GOUPOV GTNV Topovcio Onpeutav givol kdtt mov £xel mapatnpndel Ko o
TOAOTEPEG EPEVVEC KOt EYEL 0T0d00El GTN HEYOAVTEPT| EUTEPIA TOV EVAMK®V ATOU®V CE
avtifeon pe to mo «avvroyiaotay aviiika (Van Damme et al. 1995; Whiting et al. 2003).
H ocvyvomrta tpeipatog ota avilika drtopo tov Axkpotpiov NTav vyNAdTEPT KT TO
epediopa eA&yyov amd TO EVAAIKO ATOWO, KATL OV EMIONG LWOOEIKVOEL UEYUAVTEPT

eumepio TOV EVAAKOV 0TOLOV.

[Tapd ™ yevikdTEPN £1KOVA TOV OMOTEAECUATOV, OO TNV 0010 OTOVGIALEL KATO10
GUYKEKPIUEVO TTPATLTO AMOKPIGE®V (.. LYMAOTEPES CLYVOTNTEG AMOKPICEWV TPOG TOV
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YVOoTd Onpevtn), mpémer vo onuelwbel 0Tt moPOHOl  «TLYOMO ELPNUOTE  EYOLV
Kotoypagei Kot o€ GAleg Tapopoteg Epguveg (Murray et al. 2004; Stapley 2004; Wagner &
Zani 2017), Aoy®m ¢ dueKOoAMoGg TANPOVS EAEYYOV TOV HETOPANTOV oL emnpedlovy Ta
nepapata nBoioyiog. Emiong, m amovcio kaboAkdv mpotimmv petald mAnbvoumv
TOaVOV 0QeiheTOl OTIG OLUPOPETIKES OIKOAOYIKES TOPAUETPOLS (.. Onpevtikny mieon,
dwpopetikol  TOmMOL  Onpevtdv, TOMOG EVOTAMOTOS KTA.) 7OV  EMKPOTOLV GTOVG
SpopeTikodg mANOBvopohg Kot emnpedlovy  TIC OVTIONPELTIKEG OTPOATNYIKEG TOV
axoAiovBovv (Blumstein & Daniel 2004; Berger et al. 2007; Cooper & Wilson 2007; Pafilis
et al. 2009a). Avtd yivetol MO EUEOVEG GV TAPOTNPNOOVUE OTL, TOPOTL 1| EVIACT TOV
amokpicemv dev Olapépel peta&hd nMAKlokdv opddwv avd minbvouod, eueovifovton
ONUAVTIKEG OLPOPES OTIG OMOKPIGELS TOV ATOUOV UETOED TOV SLPOPETIKOV TANOLGU®OV

(Mivakag 3.3.).

EmumAéov, 1 xpnon tov idov atdpov ediov yo ta epediopata Onpevtdv mbavod
va glye oav amotéAecpo 6€ OmOKPIcEl OV GYeTilovTal PE YOPaKTNPIOTIKG (YnuKd 1
OTTIKA) TOV GLYKEKPUYEVOL OTOHOV, KOl Oyl UE TIG YEVIKOTEPEG OMOKPIGELS TMOV OTOUW®V
anmévavtt 6to €100 Onpevtn. [op’ dha avtd, po Tétolo TOAVOTNTO EVOL OTOUAKPVOUEVN
kaBdg o dropa OV XPNCUOTOMONKAY OTTIKG EPEPAV TOL TLTKA YOPOUKTNPIOTIKA TOV
avTioTOl®V €0V, VO OeV VTAPYOLV €VOEIEElS amd TPONYOVUEVES EPYOGIES ATOMIKNG
OldKplong TV cavpopaymv Onpevtov, Kabhg n a&loAdynon tov kvovvov oyetileTon pe

™V aneidn Paoet g daTpo@ikng toug Tpotiumong (Amo et al. 2004; Durand et al. 2012).

[MTopd tO 7Yeyovdg OTL eu@OvIOVIOL OPIGUEVES OlPOPES OTNV  £VIACT] TOV
anokpice®v PeETaED TANOLoUOV aALG kol PETaED OlapopeTikdv epebioudtov (ITivakag
3.3. ko 3.4.), ue Paon ta vrapyovia dedopéva, dev pmopel va 600el epunveia mov va
akoAovOel KATOL0 TPOTLTO GVVOESNG TNG AVTIONPEVTIKNG CLUTEPIPOPAS TOV UTOU®V LE
TOVG TOTOVG TOV ONPEVTAOV 1 LE YVOOTES O1UPOPES TOV OTKOAOYIKMV YOPOKTIPIOTIKADV TWV
gvolutpdtov tov tAnduouov. Avtd mbovo va opeidetor oe pebodoroyikd cedApoTo M

o€ ampOPAETTEG OIKOAOYIKEG LETAPANTES, OTTMG £xEL avapepOel TPOTYOLUEVEMG.
3.2. Avwguyn pe tpé€po

Onwc éxer mpoavagepbei, 1 Onpevtikn wicon mov Pudvovv ot mAnbvcpoi kabopilel oe
peyddo Padud tig mboavotnteg enPimong kot avamapoywyng tov atopov (Vitt & Caldwell
2013; Lagos & Herberstein 2017). EmmAéov, eivor €vag omd TOLG GMUOVTIKOTEPOVG
TOPAYOVTEG TTOL SLOLOPPDVOVY T1 GLUTEPLPOPH TV EOMV, 1) OTTOl0L Eival avaAOyN e TNV
nieon mov avtd déyovtar (Blumstein & Daniel 2004; Losos et al. 2006).
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H emrtoymuévn epappoyn ovtiOnpevtikdv GCLUTEPIPOPAOV TPOCPAETEL OTNV
amoPLYN N TN dlaPLYN OId TOVG BNPEVTES TOVG, EVM Ol GTPATNYIKES TOL AKOAOVOOHV TaL
dapopa €idn dapopedvovtol avadioyo pHe TOVg TOHTOVS TOV Kvduvev (Bnpgutdv) mov
&yovv va avtipetonicovv (Lind & Cresswell 2005). I'evikd, £xel mapatnpnbel oe d1dpopa
té&a OTL TO €100¢ KoL 01 IKAVOTNTEG TOL ONPEVTN Vo evTomicel Ko vo GLAAGPEL Eva Onpapio
oilovv oNUOVTIKO POAO GOTN SAUOPP®CT KOl EPUPLOYN TOV OVIAOY®OV OVTIONPELTIKOV
otpatnyikov. Kdatt avtictoyo eaivetal va woydel kot ot ocavpeg (Langridge et al. 2007;
Rundus et al. 2007; Rodriguez - Prieto et al. 2010). Xapaktnpiotikd TOPASEIYHO TNG
enidpaong g Ompevtikng mieong mov Pidvovv ot TANOLGHOL GTN JUOPP®CN TNG
owkohoyiog Tovg €ivol Ol UEIWUEVES OvTIONPEVTIKES OMOKPIoELS (CLUTEPLPOPIKA KO
(QULGLOAOYIKG) TOV TOPOATNPOVVIOL GE TEPMTIMOELS OTIG ONoieg omovoialovv 1M &ivon
Myootoi ot Onpevtéc (m.y. amopovopuéva vnold) (Pérez - Mellado et al. 1997; Pafilis et al.
2008a; Brock et al. 2015). e avtéc TIC KATAGTAGES TaL GTOpO ep@oviCovtar AydTepo
«koyovmomToy 1M umopel axoun kot vo @Oivouv TOVTEADG OPIGUEVES aVTIONPEVTIKES
amokpicelg (Magurran 1999; Blumstein & Daniel 2004; Pafilis et al. 2009a, b). ITap’ 6Aa
avtd, ocOpeove pe TV vrddeon «Pavtdopatowv TV BNpevtdv Tov TOPEABOVTOCY,
eEeOIKEVEVEG aVTIONPEVTIKEG OTPATNYIKEG UTOPOVV Vo e&akoAovBncovy va veicTavTon
aKOUN Kot HETA TNV €EAGAVION TOL OvTIoTOWOL TOMOL Onpevtr, 0TV TO KOGTOG

dratnpnong toug dev givan peyaro (Peckarsky & Penton 1988; Byers 1997).

Mo ToAd cuyva ¥PNCLOTOIOVUEVT] GTPATNYIKTY TOL aKOAOVOOVV 01 GavpES Yo Vo
dwevyovy amd Onpevtég ompiletoar otV TaOTATN OAMTOUAKPLVGY TOLG OO AVTOVG
(Cooper et al. 2006; de Barros 2010; Cooper & Martin 2016). Zopewova pe tovg Hertz et
al. (1982), n wavotnrta daguyng and évav Onpevt e€aptdror oe peydrio Pabud amd ™
Oeppokpacio cOUATOC TOL £xel TO dTopo TN oTypr] g emifeonc. Aniadr|, drouo pe
younAn Oeppoxpacio umopodv va kivnbobv pe pikpdtepn TaxhTNTO KoL HE AyOTEPM
axkpifela oTIg KIVAGELS TOVG O’ 0,Tt Atopo e VYNAOTEPN Beppokpacio cOUATOS. XNV
ot Epevva Ppébnie g T dTopa TOv advvatovoay va TPEEOVY HaKPld amd Tov OnpevTy
(MY  Beppokpociog), eméleyav vo  0KOAOLONCOVV  EVOAAOKTIKY] OTPOTNYIKY KOl
TOPEUEVOV GTOV YDOPO TOVG KPATOVTOG eMOETIKN oTAoN (Vo TO GTOHO KOl OTOTOUES
KWNGES NG OVLPAS), dote vo amotpéyovv tov Onpevt) tovg. H emdoyn emibetikng
ocoumeplpopds avti g mpoomdOelag SaeLYNG TOBAVOV GUVAVTATOL GE OPICUEVOLG
eEmBeppovg opyaviopovg Otav yo kdmowov A0yo (m.y. Oepuoxpacio, TPOLUATIOUOS) M

KN TIKN kavottd toug eivon mepropiopévn (Hertz et al. 1982).
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H Bewpio e dapuyng (escape theory) avapépetat 6TIS KOTOOTAOELS OTIC OTOiES
éva dropo Ba evtomioetl kamolov Onpevtn kot B Tapakorlovbei/a&loroyel TV TPoGEYYIoN
TOV, UEYPL TO onpeio OOV TO KEPSOG TOV Vo Tapapeivel otn Béon tov, Ba sivar pukpdtepo
and 10 kéPdog Tov Vo mpoPei oe amdmepa dopvyne (Ydenberg & Dill 1986; Lima 1992;
Taraborelli et al. 2003; Cooper & Wilson 2007; Pafilis et al. 2009a). H amdotaon
TpoOKANong dapuyng (AIIA) amd tov Onpevt) koAeiton 1 eAdyoT) 0ndGTACT GTNV OToin
Bo emTpéyet £va ATopo va TPOoEeYYIGEL 0 ONPELTAG TPV aVTO amonepadel var dStapVYEL, Kot
amotedel ocvvnOn pétpnon mov YPNOIUOTOLEITOL OTNV  AEOAOYNON TNG YEVIKOTEPTG
avTiOnpeLTIKNG ocvumeptpopdc tov cavpmdv (Amo et al. 2006; Cooper & Wilson 2007;
Cooper 2011). Eniong, o avdroyo 160{0y10 KOGTOVG - KEPSOVS UTopel va amodobel Kot 1
amoctoon tv omoio Bo dwavdcel éva dTopo pEYPL MV TPOTN TaHON, HETE TNV
anopdkpuven Tov omd Tov Onpevty (amdotacn amopdkpvvens, AA) (Cooper & Wilson
2007).

[Top> 6o avtd, ot AITA kouu AA pmopel va emmpedlovior amd O618¢popovg
TapAdyovteg, Om®G ol Beppokpacieg cOUOTOg Kot TEPPAALOVTOC, N TLKVOTNTO KOl 1)
npocPacipuotnto tov kataevyiov (Bulova 1994; Cooper & Wilson 2007), o tomog tov
Onpevt, kabdg kor M yevikdtepn Onpevtikn mieon mov Prdvel kdmolog TANBLOUOS.

(Stankowich & Blumstein 2005; Lind & Cresswell 2005; Berger et al. 2007).

[Tépav g emAoyng yio TaxOTOT OTOUAKPVVOT) TPOG TO TANGLEGTEPO KOTAPVYLO,
GTNV TOPOVGia BNPELTOV, OPIGUEVA E10T) GOLPDOV UTOPOVV VO EMAEEOVY VAL SLAPVYOLV LLE
TPOSMPVO KPUY1UO, oKAPovtag 610 VTOGTPOUO OTAV 1) GUGTACT] TOV TO EMITPEMEL (T.Y.
appmdec) (Van Damme & Quick 2001). To okdywo cvyvd vmoPondeitor amd v
TAPOLGio EEEIOIKEVUEVDV «EPYOAEi®VY, OT®G Yoo Tapddelypa ot akavleg ota ddyTLAn
oplopévev ewdav (Higham 2015). EmimAiéov, onueidvetol Tmg, tépay tov tpe&inatog, mov
amoteAel TN ovyvoTEPN AMOKPIoN WING Cadpas TNV Topovsion Onpevuty|, LIAPYOLY Kol
GAAOV TOTOV AVTIONPEVTIKES GTPUTNYIKES, OTTMG Yo Tapdderyua 1 Toviky akvnoio (Gomes
et al. 2004; Torres - Cervantes et al. 2004, Santos et al. 2010; Durso 2011) kot 1 kpOyn
(Heatwole 1968; Stuart - Fox et al. 2008).

3.2.1. Zrpatnykég dra@uyng oo Onpevtéc pe TpéEipo
3.2.1.1. MeBodoroyia

Kotd 10 étog 2016, peta&yv Moiov kot AHyovostov, TpoyHoTonomOnKay HETPNGELS TOV

aopovoaV TNV andeTAcT] TPOKANGNG O10pLYNS (ATIA) Kot TV AmTOGTACN ATOUAKPVLVONG

36



(AA) otovg tpelg vo peiétn mAnbvouovg (I'épy, Aypds, Axpwtipr). H xataypaen ot
a&lohdynon tov AIIA kot AA Baciotnke ot pebodoroyia twv Cooper & Wilson (2007)
kot Cooper et al. (2009), ®ote va givar duvatn 1 a&loAdyNon TG GLUTEPIPOPAS dLOPVYNG

aTOU®V amd TOLG €V AOY® TANBVGHOVG.

Apyikd, og andotact EvapEng TG TPOGEYYIoNS Yo O T dTopo opioTnKay Ta 6
pétpa. H mpocéyyion ywotav amd to mAdL (moté amd umpootd 1 miow), pe otabepn
tayvta (ca. 96 pétpa avd Aemtd) aeov mp®dTo, emiPePorwvotay Twg to dTopo elxe
avTiAnedel v mapovcio Tov epevvnTy - INpevT. TNV TEPINTOON TOL KATOLO0 ATOUO OEV
TPOYLLOTOTOIOVGE GTACT LETA TN O10pLYT TOL AAAL KaTEPELYE GE KOTaPVYLo (1., Oduvog,
poYU, AoyoOul), ONUEWWVOTOV 1 amOGTOCT TOL KAta@Lyiov amd v apyikny 0éon tov
OTOLOL EVA CMUEIOVOTOV Kot 1] EMA0YN xpNong kotaguyiov. EmmAéov, kataypdeovtay n
nAklokn opdda kébe atdpov (eviiliko M aviAko) kabag kol ot Oeppokpacieg £dGpovg
GTO GNUELD TOL aPYIKOL EVIOTIGHOV TOL KéOe atdpov kot ot Oeppoxpacies agpa (10 cm

Téve amd To GNUEID EVIOTIGLOV).

2vvolkd kataypaenkav AIIA kot AA o 37 dtopa and 1o I'épt (22 eviiwa, 15
aviAika), 22 dropa amd tov Aypo (12 evilko, 10 aviika) kor 37 dropo amd Tto
Axpotpt (23 evilika, 14 aviiika). Znpetdveton 0Tt Ta Atopa amd tov Aypo MoV TOAD
O0GKOAO VO TPOCEYYIGTOVV 6To 6 UETpa. YPig va amopakpuvBodv, Kot o€ avtd opeiletan
TO HKpATEPO Oelypa o€ oxéon e TOVG GAAOVG TANBVGHOVC. Agtylo TOV TPOWTOKOAALOL TOV
xpnowonomdnke v ™ cvAroyn Tev dedopévev tov Keparaiov 3.2.1. divetor oto

Mapdpmua I (Ewova X6.).
EneCepyocio 0£00pévov Kol 6TATIOTIKT 0VAAVGT)

Apywcd  agloroynOnke xotd mOco vmapyxel ocvoyétion HeTalh Ogpuoxpacidv
eddpovg (Tg) ko aépa (Ta) pe TIC avTiONPeLTIKEG EMOOCEIC TOV OATOU®V OV
Kataypaenkov amd kdbe minboopd (AIIA xor AA), ¥pNOCILOTOIOVTOS TOV GUVTEAECTY|

ovoyétiong Pearson (Pearson product-moment correlation coefficient, r).

Apywcd pe ™ ypnon tov Aoywuwkov SPSS (IBM  SPSS  Statistics, V20),
TpaypatonomOnke EAeyyog Katd mdco ta dedopéva EXouv Kovoviky Kotavoun (EAeyyxog
Shapiro - Wilks) kot opotoyévelo otn dtakvpaven tov petafAntov (éheyyoc Levene).
AxoloObwg, Omov omouteito £ywve AoyapiBuion (l1ogl0) xor pe ypnion povodpoung
avdAivong g Okdpoavong alohoyndnke xotd moéco epeovifovior dopopsés HETOED

nAuklok®v kot TAnbvopok®v  opuddwv ot AIIA war AA. O 1dog €heyyog

37



ypPNooromOnke dtakpivovtog To ATOUO GE OVTAE TOV YPNCLULOTOINCAY KOl GE OUTA TOL
dgv ypnoyonoincay KotaeHylo HET TN O0pLYN TOVG, T060 HETAED OTOU®V amd TOLG
idtovg TANBvopoVg 060 Kol PeTa&) TV SPopeTIK®V TANOvopmy. Ot dpopéc ot
ocvyvoTNTOL ¥pNong Katapvuyiov HeTald mAnBvouloKdv opddwv a&loloyndnkav pe

YPNOT TOL EAEYYOL le
3.2.1.2. Anoteréopata

Y& kovéva mAnfuoud dev Ppébnke cvoyétion g Bepuokpaciog edapovg (TQ) Kot ™G
Beppokpaociag aépa (Ta) pe tic emdooelg Tov AIIA kot AA. Agv Bpébnke onpoavtikn
6TATIOTIKY 010popd oTig emdocel AIIA kot AA peta&d eviAMKOV Kol aVAMK®OV aTOU®V
evtog tov minbvoudv (ANOVA: T'épy, ATIA, F s = 0,155 p > 0,05. AA, Fu 35 = 0,840 p
> 0,05; Aypoc, AIIA, Faoo = 2,731 p > 0,05. AA, F20 = 1,016 p > 0,05; Axpotpy,
ATIA, Fuss) = 1,100 p > 0,05. AA, Fuas = 0,470 p > 0,05), kot étot ta dedopéva

opadomomdnkay avé TAnveuo.

H moAomAn avédrvon draxvpavong (one-way MANOVA) édeiée tog ot Tipég ATTA
TOV atopev and tov TAnducpd oto [épt (2,66 M) diépepav oNUAVTIKA OO AVTEG TOV
mAnbvopmv otov Aypd (3,1 m) kor oto Akpotpt (3,04 m). Eriong, ot tyuég AA tov
atopv omd 0 Akpotipt (3,51 m) diéeepav oNUOVTIKA omd 0VTEG TV atopmv amd T'épt

(2,04 m) kou Aypo (2,18 m) (ITivaxag 3.7.).

[Tivaxoag 3.7. AnoteAéopoto ToAlamAng avdAvong dwaxvpaveong (one-way MANOVA) tov

Tipov ATIA ko AA petald tov tplov TAnbvcuoy.

AIIA
Post Hoc (LSD)
F p
p-value

Aypog AKpoOTipL

'ém 0,025 0,023

3,683 0,029

AKpOTAPL

Aypog 0,789
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AA

Post Hoc (LSD)

p-value

Aypog AKpoTipL

I'ém 0,799 <0,001
11,499 <0,001
AKpOTAPL
Aypog <0,001

Ta dropa and to ['épt mov ypnoipomoincay KoTaEHY KATA TN OLPLYN TOVGS
onueiooay onuovtikd pkpotepeg tipég AIIA (2,4 m) kot AA (1,66 m) oe oyéon pe ta
dropo mov dev ypnoonoinoayv kotaevyla (AIIA = 3 m, AA = 2,56 m) (ANOVA: AIIA,
Faas = 11,111 p = 0,002; AA, Fa 35 = 9,929 p = 0,003). TTapott ta dropa and tov Aypod
OV YPNCLUOTOINCAYV KATAPVYLYL OEV ELOAVICOY CNUOVTIKEG O10popEg Yo TG TéG ATIA
(2,9 m) oe oyéon pe avtd mov dev ypnowonoinoayv (3,39 m), ov avrictoyeg Twég AA
(1,51 m xou 3,14 m) eiyav onuovtikég dwapopés (ANOVA: ATIA, F(120) = 2,679 p > 0,05;
AA, F35 = 12,546 p < 0,005).

Agv  Bpénke onuoavtikn dSweopd HETOEL TV atOpeV  Akpotnpiov eite
ypnowonoincayv (AITA = 2,99 m kar AA = 3,46 m) gite dev ypnoonoincav (AIIA = 3,16
m kot AA = 3,63 m) kataevywo katd T dapuyn toug (ANOVA: ATIA, Fi 35 = 0,473 p >
0,496; AA, F(1,35 = 0,080 p > 0,05).

Ta dropo mov ypnowomoincay KataeLY HETOED TV TPV TANOvoumV
EUOAVIGOY ONUAVTIKEG O1apopec otig TES ATIA ko AA, og avtiBeon pe Ta dtopa Tov dev
YPNOOTOINGAV KoTapOyla, To omoia dev enédei&av onpovtikés dtapopég (IMivaxag 3.8.).
H ovyvomta ypnong tov xotapuyiov peta&d mAnbuopmv dev eUEAVICE CNUOVTIKES
Srapopéc ([épt - Aypodc: 2 = 0,031 p > 0,05; Aypoc - Akpatipt: x> = 0,1218 p > 0.05; ['épt
- Akpotipt: ¥° = 2,135 p > 0.05).
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[Tivaxag 3.8. AmoteAéopoto avaivong olaxvuovons (one-way ANOVA) yu T1g Tyég

ATITA xor AA peta&h mAnbuoudv ylo to GTOopHo TOV YPNGLOTOINGOV KATOEDYo KOTd T

dlpLVYN TOVC.
AlIA
Post Hoc (LSD)
F p
p-value
Aypog AKpOTAPL
I'ém 0,108 0,012
4,727 0,01
AKpOTHPL
Aypog 0,908
AA
Post Hoc (LSD)
F P
p-value
Aypoc AKpoTipL
I'épr 0,980 <0,001
16,930 <0,001
AKpoTipL
Aypog <0,001

3.2.1.3. Zvlnton

Agdopévne ¢ SLGKOAING TOGOTIKOTOINGTG TG ONpeLTIKNG Ttieong, 1 ¥PNOT KATAAGY®V
™G TOKIAOTNTOG Onpevtodv kdbe mEPLOYNG, YPNOWOTOLEITAL GLYVA (OTE VO VLITAPYEL
EMOPKNG €KOva, TG OMpevong mov Piwdvovy ot mAnBvopoi. EmmAéov, eivar dvvatd va
EVTOTIGTOVV OMPeLTEG e 110HTEPA YAPUKTNPLOTIKA Kot £T61 va a&toAoynOel To avtikTumo
ov £€ovv o1 JUOPE®OT EEEOIKEVUEVAOV  OVTIONPEVTIKOY GUUTEPLPOPOV Oomd TO.
Onpapatd tovg (Chapple & Swain 2004; Losos et al. 2004; Pafilis et al. 2009a, b; Raia et
al. 2010; Cooper & Pérez - Mellado 2012; Bateman & Fleming 2014; Brock et al. 2015;
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Itescu et al. 2017). ITop’ 6Aa avtd Oo wpémel va onuelwbel OTL amoteAel EUUEST) TPAKTIKN,
KOTé TNV €QOpUOYN NG omoiag dev eivar duvotd va ektiundel n emidpaocrn mov €xel M
ocvyvoTTa TaPoLGiog (TuKvOTNTA TANBVoUDV) TV OBNPELTOV GTOVS JSLPOPETIKOVS
TANOLGHOVE, OMMOC KOl M WPOTIUNGCT 7OV  EMOEIKVOOLY OV KOTAVAAMGY TOL

GLYKEKPIUEVOD €100VC GO PG,

H avtinpevtikn cvuneprpopd tov tAnBuoumv cuyvd epeavilel d1opopés HeETasy
NAMKIOKOV Opadmv. Xty Tepintmon cavpav Tov yévoug Acanthodactylus, avtd mbavov
opeiletor otor VYNAOTEPA EMMESA dPAGTNPLOTNTOG OV YopaKTNPIlel Ta aviAIKO GTOpO
Kol dpo T ovyvotepn £kBeon Tovg e BNPeLTEG, TOL TOUVOV 00MYOVV GE MO ATOSOTIKEG
otpotnywkés (Nagy 2000; Hawlena et al. 2006; Herczeg et al. 2007). Zopemvo pe Ti¢ Tipég
amoctoong tpokAnong dwevyng (AITA) kot amdctaon amopdkpuvong (AA), o€ Kavéva
TANOBLGUO dev gviomiGTNKAV O1POPES OGOV OPOPA TN GTPATNYIKY TOL akoAovHoHV KaTA

1 S10pLYN TOVG e TPEELLO O SLOPOPETIKES NAKLAKESG KAAGELS.

H mpofreyn ocopgpova pe m Bewpia dtapouyng eivar ot ot Tipég AITA kot AA Oa
av&avovtor 6tav avéaveton 1 Onpevtikn mieon (Ydenberg & Dill 1986; Cooper & Pérez -
Mellado 2012). ¥mv mepintwon g moapodoag epyociog @aivetor vo cvpPaivel To
avtifeto (vynAotepeg AIIA kot AA otov mAnBuoud Axpotnpiov OmOL VTAPYEL M
HKpOTEPN ONpevTiKn TOWKIAOTNTO). ZVUEOVO HEe TNV TOKIAOTNTO Onpevtdv ke
mnBvopov (Ilivakag 2.1.), n omoia ypnoywomomdnke g deiktng OMpevone, avty dev
eatveTar va emnpedlel TN OTPATNYIKN OLPLYNG TOVS, KAOMDC, Topd TIG O0POPEG GTNV
TOWKIAOTNTO. ONpevT®OV OV €VTOMILOVTOL GTOVS OAPOPETIKOVG TANOLGLOVG, Ol O1UPOPES

otig Tég AITA ko AA (TTivakag 3.7.) dgv Umopovv va pUNVELTOVV pe Baon T Onpevon).

[Map’ OAa avtd, OTOV CLVLTOAOYIOTNKE GTNV OAVAALGY M YPNON M Un YPNoM
KatoeLyiov, evtomioTnkay onuovtikés owpopés otic Twég AIIA kot AA  peta&y
TANBuoudV HOVO GTIG TEPMTMGEIS TOV T ATOWO XPNCOTOINGHV KOTAPVYLO HETA TN
draevyn tovg (ITivaxag 3.8.). Ty mapovcia katapLuyiov, ot TAnbvcpoi ['epiov Kot Aypov
glyav onuovtikd pikpotepeg Tég AIIA v/xoaw AA and ta dropa mov dev EKavav xpron
kataevyiov. H enidpacn mov éxet n duvatdtta tpodcPfaocng o Kotaphylo otig Tipég ATIA,
éxel kataypagel amd apketés maiootepeg Epevveg (Bulova 1994; Bonenfant & Kramer
1996; Cooper 1998), evdd 10 1010 1oyVeL KO otV TEpinTON TOV AA, KaODS aVTEC
avEdvovtal 660 avéavetor n andotact Tov TAnclEstepov kataguyiov (Dill & Houtman

1989; Kramer & Bonenfant 1997; Stankowich & Blumstein 2005).
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Xmv mepintwon Axpotnpiov, m OO TOL EVOIUTAUOTOS (A1YyooTn YOUNAN
BAdotnon kot kKaBohov méTpeg) evBuvetar yo TV EVOE KOTOPLYI®V. AVTO €Yel ®C
amotéAecpa T ovyvn £kBeon TV Gavpadv 6e ONpevTéc, KATL TOV TIS ovayKALEL vor Exouv
peyaAvtepn eypriyopon (ueyodovtepeg Tipég AIIA), eved  avaykaloviow vo tpéEovv
UEYOAVTEPEG AMOCTAGELS OGTE VA £Y0VV TPOGPacn oe KaTapLylo (dumAdoieg TEC AA o€
oxéon uHe tovg GAAovg TANOLGHOVS). AVTBET®G, To evoluthipata [epiov Kot Aypov
TAPEXOVY  TEPLGGOTEPA KOTAPLYLR Kot gpeavifouv mapdpolr mowAdTTa Onpevtdv
(ITivaxag 2.1.). Avtd mBovov eényel v amovcia dwapopmdv otic Tinég AIIA ko AA

UETOED TOVG Y10, TO ATOLO, TTOV XPTCULOTOINGUV KATAPVYLOL.

Ov tipég AIIA xor AA avtwartontpilovv to enimeda pickov mov maipvovv ta
dropa, Ta omoia givor avdAoya TV TPOsapUoY®OV oL kabopilovv Tig avTiONpeLTIKES TOVG
otpatnywéc (Cooper & Wilson 2007; Samia et al. 2015). Xtnv mapovoa mepintmon, N
SwfecoTTO KATOPLYIOV PaiveTol va gival 0 GNUOVTIKOTEPOG TAPAYOVTOS OLUOPPDCNG
TOV  OTPATNYIKOV avTIONpELONG TOL 0aKoAOVOOLV TO Atopo TV TANOLGUOV TOV

eEetdoTnKOY.
3.3. Avtotopia ovpdg

H oavtotopio copotik@v pel®dv, oG unyovicpog aviidnpevons, eueaviletor 6e apKeTEg
opadeg opyaviopmv, 6nmg o tpoktikd (McKee & Adler 2002), kapkivoeldn (Smith 1990)
kot oavpec (Arnold 1984). H avtotopio TG 0vpdc mov omOTELEL L0 OTOTEAEGLLOTIKT OAAG
aKpoiot oTPATNYIK] Kot oKoAovbeitor amd opkeTd €10m cOvVPOV, €ivar 0 €KOVGLOG
aKpPOTNPGUOS TG Katd Tov omoio "Busialovv" Tunpa e dcTe Vo dpanetedcovV amd
kamowov Onpevtr (Arnold 1988). Kotd tov unyoviopd ovtd, omoKOTTETAL TO TUNUA TNG
ovplc mov cvAlapuPdvetor amd tov Onpevt) Kot 10 amokoupévo pEAOC cuvveyilel va
KIveltal dote va emkevipmbel n Tpocoyn Tov Onpevtr 6TOV YEPIGUO TOL HEAOLGS, divovTag
v gukapia oto dtopo va dpametevoet (Dial & Fitzpatrick 1981, 1983, 1984). T tov
AOY0 avTO CLYVE TAPUTNPOVVTIOL £VTOVOL YPOUOTIGHOL GTO (KPO TNG OLPAS, (DCTE M
TPOGOYN TOV ONPEVTAOV VA GTPEPETAL TPOG OVTO KOl AP LOKPLA ad AALA (OTIKG Opyava
(Bateman & Fleming 2009). ITapd to yeyovog 6Tt 1 avtotopio TG OVPAg amoTeAel apKkeTa
a&l0moTn oTpATYIKY Yo T dlapuyn amd Onpevtéc, cuvnBmg ¥pNoyLoTolEiTal MG VOTUTY
emloyn Ady® Tov onuavtikod k66Tovg Tov TN cvvodevet (Arnold 1984, 1988). IMapd v
KAvOTNTO OVAYEVVNONG TOL TUNUOTOS TTOV OTOKOTTETOL, TO, OTOUO 7TOL TpoPaivovy oe
avtotopion €yovv evepyelokd KOGTOg, AGY® TOL OTL 1 OVPA YPNOUEDEL KO O

amonkevtikdg yopog Mmdimv (Vitt et al. 1977; Cooper et al. 2004), evd eivor mbavo va
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emmpeaoctel apvnTikd Kol 1 Kowvoviky toug Béon (Pafilis & Valakos 2008; Pafilis et al.
2008b). H petaforn tng kowvovikng 0éong pumopel va cuvoebel Eppeca Kot e KOGTOG GTNV
AVOTOPUY®YN, MG OTOTEAECUO TNG UELOUEVNG EMTVYIOG OTNV TPOGEAKLOY| ATOUMV TOL
avtifetov @vlov (Martin & Salvador 1993; Salvador et al. 1995). EmmAéov, vrdpyst
TOOVOTNTO 1 OOAED, TUNUOTOC TNG OLPAC VO, ETNPEACEL OPVNTIKA TNV KIVITIKN TOLG
enidoon, kabmg Ba emnpeactel 0 PNYOVICUOG Kiviong AOY® HETOTOTIONG TOL GMOUATIKOV
kévipov Papovg (Cromie & Chapple 2013; McElroy & Bergmann 2013; Savvides et al.
2017).

Awokpivovtor 600 TpoOTol avToToping HETAED TV JUPOPETIKOV 0OV cavpdv. O
TPAOTOG TPOYUOTOMOLEITOL L€ TN OLOTOGN HLOV KOl TNV OTOKOT 1TNG OLPAS OF
ovyKekpluévo onueio  gvbpavotov  yOvopwveov doudv (cartilaginous stratum) mwov
evromilovtal o€ kdBe omOVOLAO. ANAadn, 1 OVPA KOPETAL LE TO GTAGIUO VOGS GTOVOIDHAOL
(evéoomovdvaikn avtotopia, intravertebral autotomy). O devtepog TpdémOG avTOTOMING
agopd Topn TG ovpds oe onueio petagd 600 omovovAwY, dNANSY TOV dLWPIGUO TOL
oVPOioV TUNUATOG TNG OTOVOLAMKNAG OTNANG (SlaomovovAlkn ovtotouia, intervertebral
autotomy). Metd v avtotopio g ovpds, OpKETE €10M cOvP®OV £YOVV TNV KAVOTNTA
avVOoyEVVIIONG TOL TUNUOTOG 7OV OMOKOTMNKE OAAQL HE OLPOPETIKN OOUN, €POGOV Ol
omOVOLAOL TG ovayevwnuévng ovpdg avtikadiotavior amd yovopvo coinve (Arnold
1984). I'evikotepa, oty mpoondbela peimong Tov KOGTOVS amd TNV ALTOTOWIM, 1 TOUN
GTNV 0LVPA TPAYUOTOTOLEITAL OGO TO KOVIA OTO «APTOyHo» amd tov Onpevutn yivetot
(Pérez - Mellado et al. 1997). H owovopio ¢ avtotopiog givar GNHovVTIKY, de60UEVOY
TOV EVEPYELNKADV, KOWVOVIK®OV KOl KIVITIK®OV ETITAOK®OV TOV UTOPEL VO EMPEPEL 1] ATDOAELDL
¢ ovpdg (Salvador et al. 1995; Cooper et al. 2004; Pafilis et al. 2008a, b; McElroy &
Bergmann 2013; Savvides et al. 2017).

H yoapokmnpiotikn kivnon tov KOUUEVOL TUNHOTOG, OTOGKOTEL GTNV TPOGEAKLOT)
™G TPOCOoYNS TOL Onpevt TPog aVTd Kol 6T OLVGKOAIN YEPIGHOV TOV, OVTMOE MGTE TO
dropo mov mwpoéPn o€ avtotopia vo pmopet va dwpvyer (Congdon et al. 1974; Dial &
Fitzpatrick 1981, 1983, 1984). X& apketég MEPIMTOOELS, | OLKOVOUIOL GTNV OTOKOTN TNG
ovpdlc, KaBdg kot 0 ypoOVog Kivnomg Tov KOUUEVOL TUNUOTOS, £xel mapatnpndel Ot
cuvdéovtal pe TN Onpevtikn wieon mov Pidvovv ot mAnBvuouoi. Aniadn, 660 HeEYaADTEPT
elvar n Onpevtikn mieon 1000 MO AEITOVPYIKE OMOTEAECUOTIKOG €ival O pNyaviopog g
avtotopiog (Pianka 1970; Turner et al. 1982; Cooper et al. 2004; Pafilis et al. 2008a;
2009b). Enuewdveton OTL 0 TOMOC Onpevt umopel Vo EMNPEACEL SLOPOPETIKA TNV
TPOGUPUOYT] TOL UNYAVIoHoL NG avtotopiog. o mapdaderypa, o ypodvog Kivnong g
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oVpaG petd v avtotopio Goivetorl va avEdvetor oty mopovsio Onpevtdv ympig dvo
YEWPLOTIKA Akpo (Qid Kot mTNnva), Yoo TOVG Omoiovg 0 YEPLoUOS elval dLGKOAOTEPOG,
av&dvovtag €tol Ti¢ mbavotteg emPioong tov Onpdpotog (Dial & Fitzapatrick 1983;
Dowens & Shine 2001).

INUEIOVETOL OTL, GE OPICUEVEC TEPMTMOELS OTOVGIOG OTMOLNGONTOTE ONPEVTIKNG
mieong, 1 EnIOOGN TOV UNYAVIGLOV TNG AVTOTOUING UTopel va petmBel 1 axoun Kot vo yobet
navteh®g (Magurran 1999; Blumstein & Daniel 2004; Vervust et al. 2007; Pafilis et al.
2009b). Eriong, epdcov 1 evAikioon onpaivel peimon tov mavov Kvauvey, Umopet va
EUEOVICOVTOL OVTOYEVETIKEG OPOPEG OTNV EMOO0T 1 OKOUN KOl TANPNG OTOAELL TNG
wavomtog avtotopiog ™¢ ovpag (Pafilis & Valakos 2008; Hawlena 2009). IMapd to
YEYOVOG OTL TO. TOCOGTH AVTOTOUIOG EVTOS TV TANOLOUMV UTOPOVV Vo GUVOEOVTAL, GE
KAmOlEg TTEPIMTOGELS, e TN OnpevTikn mieon mov Pidvovy, TOAAEG QOPEC 1 avTOTOMiN

oyetileTon kot pe Tov £vooedkd avioyoviopd (Dappen 2011; Cooper et al. 2015).
3.3.1. AT63061 TG VTOTONIOG TS OVPAS
3.3.1.1. Me0odoroyia

Apycd, ota mhoicla TG GLAAOYNG O0EOOUEVOV OTO TESIO KOl GTO EPYOCTNPLO YO TIG
avaykeg mpayHoTonoinong AV Tev epyaciav, katd ta £t 2016 - 2017, kataypdeovtay
TOL TOGOOTA KOUUEVAOV (CVOYEVVIILEVOV 1] OTOKOUUEVMDV) 0VpAOV amd Tovg vrd e&étaom

TANOLGLOVG (GVVOAIKA, Ta GYETIKE dedopEVa apopovv 193 dtoua).

Ot detypatoinyieg yuo T avaykeg dlepeuvnong g amdd0oNS TG AVTOTOUING TNG
ovpdc, mpaypatoromOnkay kKatd ta £t 2015 - 2016 (Mdwog - AVYovoto) GTOVG TPELS
TANOLGHOVE Kol aKOAOVO®G Ta GLAANEOEVTO dTopo pETAPEPONKOV GTO EPYACTIPO.
2uvolkd, ywo TIC avdykeg Tov TEWPApATOG ypnolpwonombnkay 90 dropa (I'épr: 15
apoevikd, 9 Onivkd ko 13 aviiika, Aypog: 9 apoevikd, 7 Onivkd xor 13 aviiwka,
Axpompt: 9 apoevikd, 5 Oniokd kot 10 aviiika). Olo o dTopa Tov YpnolpoTolOnKay

glyav dktec ovpéc.

[Ma ™ depedvion oL PUNYOVIGHOD GLTOTOWING TNG OVPAG ¥pMoLoTOONKaY Ot
pebodoroyieg tv Pérez - Mellado et al. (1997) ko Pafilis & Valakos (2008). Apyud, 6Aa
T dropa aeétnkay vo Beppopvbuicovv yia pio dpa (o€ e0KA SpOpPOUEVO terrarium)
otig embountés copatikég tovg Oeppokpaciec (Van Damme et al. 1986), xabog n
ocouatikn Toug Beppokpacio Thavov emnpedlel TNV CLTOTOUIKT TOVG emidoor) (Brattstrom
1965; Daniels 1984; Pafilis et al. 2005). IIpwv and v e€opoimon Opevong, v Oro o
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dTopo KOTOYpAENKOV 1 COUATIKA Oepuokpocio, TO UNKOG KEPOAOKOPUOV, TO HNKOG

0VPAG, KoL TO UNKOG KOl BAPOG TOV ATOKOUUEVOD TUNILOTOG TG OLPAGS.

H g&opoimon Onpevong (Saykmpa) Tpoylatomotndnke Le tnv Qoproyn otodepng
mieong, pe xpnomn moyOUETPOL, G€ TPia S1doyYIKA onueia miveo oy ovpd Kabe atdpov (2
cm, 4 cm Kot 6 cm KAT® amd TV opdpa), doTe vo kTNl av vdpyel dStomAnbucpiakn
dlapopd oty otkovopia avtotopiog ™ ovpds (Arnold 1988). H wieon epappoldtav yio
15 devtepodrenta kaOe Popd KoL HTOV {61 HE TO GO TNG SIOUETPOV TNG OVPAG GTO GNUELD
epappoyng g mieons. Ta dtopa Ppickoviay TV 6€ KOKKMOEG VITOCTPOUO MOOTE VO 1NV
YAMOTpoUV Thve oty emedvela. H 0An dtadikacia kivnuatoypoaerdnke ®ote vo umopel va
extiunfel n wavotro avutotoping, ovoyvopiloviag TECGEPEIS KATNYOopleg «KOGTOLGH
avaAoyo pe TNV omdoTOoN TG TOUNG amtd TV apdpa (Undevikd: ympic avtotopio, YounAd:
6 cm, pecaio: 4 cm, vynio: 2 cm), kaOOC Kol 0 YPOHVOG KIVIoNG TOL OTOKOUUEVOL
TUAHaTOg TG ovpds. Ta dedopéva yia kébe dtopo apyelofetnkoy GLUTANPOVOVTAS TO

TPp®TOKOAAO oL divetan oto [apdptnua I, Ewova X7.
Enelepyacio 0ed0pévov Kol 6TATIOTIKI] avdiven

Apyicd, o €Aeyyog Yy TO KOTO OGO VLRAPYOLV JPOPES UETOED TOV TPUDV
TANBLOCUDV GTIS GLYVOTNTES EUPAVIONG KOUUEVOV 0VPAV, TPOYHOTOTOMONKE e xpron

OV EAEYYOV le

Me 1t ypnon 7Tov Aoywouwkov SPSS  (IBM  SPSS  Statistics, VZ20),
TpaypotortomOnke EAeYY0C KaTd TOGO T SEGOUEVO EYOVLV KAVOVIKT KATavoun (EAEYYOC
Shapiro - Wilks) kat opotoyéveia otn drakdpaven tov petaPAntov (éleyyog Levene) kot
axkolovOnoe éloyopibuion towv dedopévav (1ogl0). Me ypron povodpouns avaivong g
dlakvpavong eAEYyOnke katd mOGo o1 eMAEYOUEVEG COUATIKEG Beppokpacies epedviCov
otapopéc petabd mANBLoUIOK®OV OPAd®V. TN GUVEYELD LE TOV EAEYYO xz a&oloynOnkav ot
GLYVOTNTEG OTNV OWKOVOUioL OVTOTOUIOG TNG OLPAG HETAEDL QUAETIKMOV, NMMKIOK®OV Kol
TnBuopak®dv opddwv. AkorovOwc, ypMolLonTomOnke o un TapapeTpkodg Eleyyoc Mann -
Whitney, Aoyo tov pikpod deiypatog OnAvkodv atdpmv amd To AKp®OTAPL, Yo, THV
a&loA0YN oY TOL YPOVOL KIVIIONG TG ATOKOUUEVIS OVPAS LETAED NAMKIOKOV KOl PUAETIKAOV

opdd®mv ava TAndvcud.

Ot dpopég oTov YPOVo KIvong NG OTOKOUUEVIS 0VPAS HETAED MAIKIOK®OV Kot

TnBuouok®V opddwV, TpayratomomOnKe HEG® HOVOSPOUNG AVAAVGNG TG OLOKVLLOVGNG.
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3.3.1.2. Anoteréopata,

Agv BpéBnkav onUavTiKéS d1apopES OTIC GLYVOTNTES ELPAVIONS TOV KOUUEVOV OVPOV GTO
nedilo, 1000 petald NAKIOK®OV opddwv, 660 Kot HETAED TV S0QOPETIKOV TANBVGUOV
(Ewova 3.2.).

FépL
Evihuo
L e ——— e ————————————— . ~— |
sovoro |

Aypog
Fuihue | [ e SO ]
Avidea [T e
Tovoho [ T s T

Axpwtript
S ALILC I S — - S . S ]
L e —————————— ]V A A— -
Tovodo I e e N T P S

0 20 40 60 80 100

. ABukteg oupig . AUTOTOHNHEVEG OUPEG

Ewova 3.2. [Tocootd (%) 0KtV Kot KOUPEVOV 0vpdv avd TAnBucuo.

Ot Beppokpocieg COUOTOC KOTA TNV EKTEAECT] TOVL TEWPANATOG OEV EUPAVIGOV
ONUAVTIKES Sopopég LETaED TANBuoudv omdte 1 emidpaom g Oeppokpaciog dev Oa
emmpedlet v enidoon (ANOVA: Fpgr) = 2,726 p > 0.05). Ta dedopéva mov agpopovv Tov
xPOVO KIvnong TG OMOKOUUEVIC OVPAG OTO OPCEVIKA Kol OnAvkd drtopa kdOe TAnBvcrov
(Mann-Whitney test: I'épr U = 22, p > 0,05; Aypog U = 8, p > 0,05; Axpompr U =1, p >
0,05) kabBdg Kot ot cuYVOTNTES BvTOTOMiNG THG 0VPAC Tovg (T'épt: GuyvOTTA AvToTOoUiNG, XZ
=0,80, p > 0,05, owovopia avtotopiog, xz =2,07, p > 0,05; Aypoc: cuyvotnta avtotopiog,
x2 = 0,004, p > 0,05, owkovopio awtoTopiog, xz = 1,415, p > 0,05; Axpotmpt: cuxvotnta
AVTOTONIOG, XZ = 1,593, p > 0,05, owovouia oavtotopiog, XZ = 4,497, p > 0,05) dev
EUPAVIOOY CNUOVTIKES OOPOPEG EMTPENMOVTOG TNV EVOTOINGN TOV OVIIGTOL®V OUAd®V

KOTA TNV avdAvom mov akoAovOnoe.

Ta evidika kol oviiika dtopa amd OAOLG TOVG TANBVOUOVE TPAYLOTOTOINGOV
avtotopia TG ovpag Tovg oe 1dteg cvyvotnreg (I'épu: XZ = 0,425, p > 0,05; Aypog: x2 =
1,357, p > 0,05; Axpotpt x2 = 0,974, p > 0,05). Ot ocvyvétteg owkovouiog g
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avtotopiog TG ovpdg (Béon avtotouiag oto 2 ¢m, 4 cm 1 6 M) peta&d evAMKOV Kot
OVAAIK®V ATOU®V, ELPAVICHV CNUOVTIKES OPopPES OV Yo Tovg TANBvoHovs oto T'épt
kot tov Aypd (I'épu: xz = 11,985, p < 0,01; Aypdc: XZ = 8,318, p < 0,05; Axpotpt: xz =
2,541, p > 0,05) pe to oviMko Gtopo amd avtovs Tovg TANGVCoUODS VO TPOYUOTOTOOVV

aVTOTOUI0 TNG OVPAG oTNV TPMTN Béon e peyordtepn mpobuuio (Ewcova 3.3.).
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Ewéva 3.3. To m0600Td 0vTOTOMING TS 0VPAG LETAED NAMKIOK®V ORAd®V avd TAnBuouo
K0l 01 GLYVOTNTES TNG otkovouiag avtotopiog Bdoet Tng BEong epappoyng mieong (divovion

LLE TIC OTOYPMGELS TOV Pol).

H povn onpovtikny dtopopd ota eviiiko dtopo HETaED TV POV TANOLGUOV fTaV
o1 cvyvotnta avtotopiag petabd I'epliov - Axkpotnpiov kot Aypod - Akpmnpiov, evod
00OV 0QOpPa TO. OVAALKO, ATopo 1 MOV SoPopd NTOV GTN GLYVOTNTO OIKOVOUIOG TNg

avtotopiog peta&d epiov kar Akpwtpiov (IMivaxag 3.9.).

[Tivaxoag 3.9. AmoteAéopata TG GVYKPLONG TOV EMOOCEMV AVTOTOUING HETAED TANOLVGU®OY

avé Nk opdda.

Evijhika
Avtotopia Owovopio avtotopiog
x p X p
[épr- Aypég 0,444 0,505 3,464 0,325
[épL - AkpoTiipL 7,238 0,002 7,566 0,016
Aypog - AkpoTipt 3,772 0,017 7,232 0,034
Avijlika
Avtotopio Owovopia avtotopiog
s p X p
Tépr- Aypég 0 1 4,476 0,214
[épr - AkpoTipr 3,235 0,072 8,203 0,042
Ayplg - AkpoTipL 3,235 0,072 4,165 0,244

O xpovog kivnong g ovpdg dev epedvice dapopég Letah NAKIOKOV opddwy avad
nAnBooud (ANOVA: T'épt, Fuzay = 0,837, p > 0,05; Aypég, Fuon = 1,142, p > 0,05;
Axpompy, Faoz = 0,645, p > 0,05) kot ta dedopévo evomomdnkay oty ovaAvoTn mov
akolovOnce. O ypdvog kivnong e ovpdls EUPAVIOE CNUOVTIKEG SLOPOPES LOVO Yo TO
dropo amd 10 Akpotpt 68 oYéon pe Tov YPOVO amd TOvS GAAOVLG dV0 TANBVLOHOVG
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(MANOVA: Fpgs = 6,521, p < 0,01; post hoc Tukey HSD test: I'épt - Aypog p > 0,05;
['épt - Axpotipt p < 0,01; Aypdc - Axpotipt, p < 0,05) pe to dTopa amd 10 AKpOTHPL VoL
epnpaviCouv tov pikpotepo péco ypovo kivnong (I'épt = 193,5 s, Aypdg = 212,3 s,
Axpompt= 187,7 s).

3.3.1.3. Zvlnton

Apykd, a&ilel vo onpelmdel 0T, Tapd TIG GNUAVTIKEG d1POPES TTOL EVIOTIOTNKAY HETAED
TANOLGUOV GTO TOGOGTH OVTOTOUING GTO €PYOCTNPLO, OV cLVEPAIvE TO 1010 Yoo TOL
10600TA awtotopiag oto medio (Ewova 3.2.). Avtég ot dakvudvoelg petasd mediov Kot
€PYOOTNPiOV TOPATNPOVVTAL GLYVO GTO TOCOCTA OLTOTOUING TNG OVPAg, AOGY® NG
SPOPETIKNG €Paproync tov oxetikdv kataypaeov (Pafilis et al. 2009b; Brock et al.
2015). Ta mocootd avtotopiog mediov avtikatomtpilovv TOGO TNV EYYEVH KAVOTNTA
avtotopiog TG ovpas, 6co kol eEmyevelc eumiekOpevovg mapdyovteg (OMpevon,
AVTOYOVICUOG KTA.), EVD 1] AVTOTOWIN GTO £PYASTHPLO TTEPLOPILEL TN dlepevvNon HOVO GTNV

gyyevi] ikavotnto avtotopiog e ovpag (Pafilis et al. 2009Db).

[leputtwoelg Odmov  €yovv  kataypagel vVYNAEG mokvotnteg TANOBLGHOV  €YOVV  ®C
anotédeopo Tov évtovo evdoedkd avtayovioud (Cooper et al. 2015). Onwg éxet
KaToypopel ©€ TPOMNYOVUEVEG €PYACIEG TOL TOGOGTO OVTOTOMIOG TNG OLVPAS GLYVA
GLUVOLOVTOL LE TO EMIMEdN TOV EVOOEWIKOV avVIOY®VIoUOV, KabmdG Kou pe v
AmOTELECUATIKOTNTO TV ONpeuTdv Kot Oyl pe T Onpevtikn mieon mov Pidvouvv (Cooper et
al. 2015; Donihue et al. 2016; Itescu et al. 2017). ' avtd TOV AOYO, TOPAE TN HELOUEVN
Tapovsio. OMPeVTAOV GTOVS VNGLOTIKOVS TANOLGHOVS, TOPATNPOLVTAL AVENUEVE TOGOGTH
KOUUEV®V OVpOV G€ oyéon pe MuepoTtikovg mAnbvouovg (ltescu et al. 2017). Xy
mePImTOON TG TOpovGag depehivnons, mapd TS wWwitepo VYNAES TIEG TANOLGLOKNG
TLUKVOTNTOG OV EREAVIGOV Kot ot Tpelg mAnducpol (PA. Kepdiao 2.2.2.2.), ta mocootd
KOUUEV®DV OoVp®dV 6TO TESI0 Kvpaivovtal oe apketd younid eminedo (Ewova 3.2.) oe
OY£0M UE TOL TOCOGTA OV £YOLV KOTOYPOQPEL GE AVAAOYEC EPELVEG GAAWV GOVPAOV TNG
owoyévewog Lacertidae (28 - 71 %) (Pafilis et al. 2009a; Kirchhof et al. 2012; Brock et al.
2015), evd dev epedvicov onUOVTIKEG Slopopég HETAED MAMKIOKOV Kot TANOVGHIOK®OY
ouddwv. Emiong, ot dapopéc omn Onpevtikny mowiddmta mov moapatnpnnkay (Iivaxog
2.1.), dev umopohv va EPUNVELGOVY TO EMMEON KOUUEVOV 0VPp®V amd Kdabe mAnBvouo.
[Tap’ 6Aa avtd vrevBopilovtal ot TEPLOPIGHOL TOV TPOKLITOVY GTNV OEOAOYNOTN TNG
Onpevtikng Tieong, éupeca, pe ) xpnon Alotoag Onpevtodv kédbe minbvopod (PA. Kepdiaio

3.2.1.3)). Xe xkdbe mepimtoon, To evpHaTo TG Epyacioag tov Zmdtov (2014) ywo tov
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mnBoopd tov Axpotpiov (38,1 % yw ta evidwka ko 20,7 % yio oo oaviAko)

GLUEMOVOVV LLE QLT TNG TOPOVCOS EPYACIAS.

Ta pelopévo TopaTNPOVUEVO TOCOGTH KOUUEVOV OVp®V TOUVOV va opeiloviot
ot @VUON TOV GCLUTAOKAOV OTO TAOIGLL TOV €VOOELDKOD OVIOY®VIGHOV, Y0 TO
GLYKEKPIUEVO 100G, KOTA TIC OTOIEC 01 EMOECEIC TOV ATOUMV EMKEVIPMOVOVTOL KUPIWG GE
Ao LEPT TOL COUOTOG TOPA GTNV 0VPA (TPocHTIKN Tapathpnon). Emmiéov, Oa mpénet
va onuemBel 1L vIapyel exteVIc cuintnom YOp® Omd TOV TPOMO TOL GLVOLOVTOL M
Onpevtikn mieon kot 1 amodotikdéTTo TV Onpevtdv. H mapovsio kdmoov Onpevty pe
VYNA armodoTIKOTNTA B VTOOEIKVVEL EGPOAUEVO YOUNAT ONpeLTIKY Tieon, £pOGOV Ta
gupnuate amoTVYNUEVOVY emBécewv Ba eivar meplopiopuéva (T.y. ovayevvnuUEVeES OVPEQ)
(Turner et al. 1982; Medel et al. 1988; Cooper et al. 2004; Bateman & Fleming 2011). H
napovacia gidovg oyag (Macrovipera lebetina) e 6Aovg Tovg TANOLG OV, TOL YEVIKOTEPQ
amoTELOVV évay amd TOVG ONUOVTIKOTEPOLS ONpevtég cavpmv (Luiselli 1996; Santos et al.
2007), mBavov oyetiCeton pe to petwpéva mapatnpovpeva tocootd. Katd tig embéoeig
™G oY ekyéovtol ToSIKEG OVGieC EVTOG TOV OPYOVIGHOD, LE OMOTEAECUO, OKOUN KOl VO
dlopvyeL To Mpapa Tovug apykd, 6T GVVEXELD ETEPYETOL O OAVATOG KO 1] KATOVIAMGT TOV
(Vitt & Caldwell 2013). Tavtoypova opmg, Oa mpémetl vo onuetmdei kot 1 mbavotnTa M
£yKopn amoKom| G ovpds va amoTpéyel T Oldyvon TV ToEvdV GTOV VITOAOUTO

opyaviouo (Pafilis et al. 2009a).

H Onpevtikn mowiddtto kabdg Kot 1 Tokvotta TV TANOLGUOY UTopoLV Vo
eENynoovv gv PEPEL OPIGUEVES TAPAUETPOVG GYETIKA LE TNV OTOO0GT TNG OVTOTOUING TNG
ovpdc. Tlap’ Olo avtd, m emidpacn TG ONPELTIKNIG TOKIAOTNTAG OEV (QOIVETOL VO
akolovbel kdmoto KaBoikd mpoTuvmo. o mapdaderypa, To YEVIKA TOGOGTH auTOTOUi0G
kaBdg Kot M dudpkelr Kivnong g ovpdg elyov vyniotepes TWES, VA 1 Oowovopio
avtotopiog &eiye younAdtepeg TEG otovg mANBvouohg pe TV vyNAOTEPT Onpevon
(TTivaxog 2.1., 4.9. ko Ewova 3.3.).

I'evikd, or vd eE€taon mAnBuopol epedvicay LYNAL TOGOGTH AVTOTOMING TNG
ovpdg oto gpyactnplo. Onmg £xel mpoavapepOel, N TLKVOTNTO OAAL KoL O TUTOG ONpEVTOV
emnpealel MV KavOTNTO OLTOTOMIONG, OTMG €mioNg KOl N TOKIAOTNTO OnpeuT®dV KO
neployng (Cooper et al. 2004; Bateman & Fleming 2011). Emutiéov, ot mo mukvoi
mAnBvcpol £govv evtovoTEPO EVOOEIIKO OVTOY®OVICUO TOV EMIoNG EMNPEALEL OTIG GUVPES
v wovotta ovtotopiog g ovpdg (Mougeot et al. 2003; Pafilis et al. 2008; Cooper et al.
2009; Knel 2009; Calsbeek & Cox 2010; Itescu et al. 2017). Avto mOavov va eEnyei Tig
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UEYAAEG O10POPES TOV KATOYPAPNKAY HETAED TV EVIAIK®OV OTOU®V TOV TEPLOYDV LUE TOVG
O TVKVOLG TANBVGHOVG Kol TOVG 7o ToAAOVG Onpevtég (I'épt ko Aypdg) oe oyxéon e
aVTH 1E TOVG AYydTEPOVS ONpevTég Kot Tov mo apatd minbuvopd (Axpotpt) (Ilivakag 2.1.,
3.9. ka1 Ewova 3.3.). H amovcia dtapopdv petald apoevikdv kol ONAvkdv atopov ond
OAovg TovG TANOBLGHOVG eivor €vo cLYVE TOPUTNPOOUEVO (QOIVOUEVO GE COVPEG TIG
owoyévewng Lacertidae (Pafilis et al. 2017). TTap® 6Aa avtd, TO KOGTOG OWTOTOUIOG TNG
ovpag oo ONAvka dropa evogyetol va givor peyaidtepo kabdg n mbavotnto Kdmong o
GUVOVLOCUO LE TIC EVEPYEINKES OVAYKEG TNG OVAYEVVIIONG TNG OVPAS ETPEPOLV EMUTAEOV
emmtdoelg (uKpotepog aplfude, pkpotepo péyebog 1 axdun kot Bévartog veoyvav) (Dial
& Fitzpatrick 1981; Niewiarowski et al. 1997; Chapple et al. 2002; Bateman & Fleming
2009).

2OUQOVE HE TO OMOTEAEGHOTA, 1 OlKOVouio NG avtotopiag g ovpdg eaiveton
g emnpealetor amd TV moKwotTo ONnpevtdv kédbe mAnBucpov. Mo cvykekppéva,
1660 ta VMK 0G0 kot Ta oviAika dtopa omd to ['épt, O0mov eppaviomke n vynAdTEPY
TOWKIAOTNTO. Onpevtv, elyav v Tdon va kOBovv v ovpd ToVg o1 BePNTIKA TO
«okpPpn» Béon (2 M amd TV apdpa) Tovg cLYVOTEPO omd To. dTopa pE YouNAOTEP
TowloTnTo. Onpevtodv (Axpotipl), To omoio. €kofav TNV ovPA TOLG LE HEYOAVTEPY
dvokoria oty «axpiotepn» Béon (Ilivaxag 3.9. ko Ewdva 3.3.). Ta anoteréspota avtd
GUUEMOVOVV LE TOAAIOTEPES EPEVLVEG TOL VTOOEIKVVOVV YOUNAOTEPO. EMIMEDD OKOVOUING
otV avtotopio TG ovpdg o€ mANOLGHOVG pe evtovotepn Onpevtikny mieon (Pérez -
Mellado et al. 1997; Cooper et al. 2004). Oco 7o KOVTG 6TV AP TPOYLLOTOTOLEITAL 1)
ALTOTOIO TG OVPAG TOCO TEPIGGATEPES OPVNTIKES EMTAOKES Bl €€l GTNV OWKOAOYiN TV
atopov (PA. Kepdarawo 3.3.), kot yio avtd Tov AOY0, 0movcio VYnAng Onpevtikng micong,
TO KOOTOG UELDVETOL HECH TNG OMOKOTNG HKPOTEPOL TUNuatog thg ovpdg (Cooper et al.
2004; Lovely et al. 2010). 'Exovv Kotoypoa@ei mepmtdoelg 0Tov, oty amovcia Onpeutdv
Ol OVTIONPEVTIKEG GTPATNYIKEG TOL €YOLV VYNAO KOGTOG YOvovTol HEGH OPVNTIKNG
emoyng (Pérez - Mellado et al. 1997; Vervust et al. 2007). ITapd tov 61t amovcialovv
ONUOVTIKES OLPOPES, M ATOKAIGN OTIC GLYVOTNTEG TNG OLKOVOUING OVTOTOMIOG TNG OVPAG
mov mapoatnpeitar petay I'epiov ko Aypod (OumAdolo. TOGOOTE avTOTOpiaG OTNV
«okppn» Béon, Ewdva 3.3.), mAinbvopol pe mapopoto Onpeutiky ToKiAdTnTo, HIopovv va
eEnynbovv and v mapovsia ydtwv oto ['épt. Ot ydreg elvan wcovoTaTor Onpevtéc Kot 1
mopovcio Tovg emnpealel o peydlo Padbud t Onpevtikn mieon mov Pudvovv o1 KAoTOTE

mAnBvopoi (Medina & Nogales 2009; Li et al. 2014). Avtd mBavov va couPaivel kot oTny
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neproyn ['eplov, 0dnydVTOG £T01 GTA YAUNAOTEPA TOPOTIPOVLEVO TTOGOGTH OTKOVOUIOG TNG

OLTOTOUING.

O ypdvog Kivnong g ovpdg HeTd TV avTtoTopio Katéyel Kaboplotikd poAo GTOV
aVTIONPEVTIKO PNYOVICHO, KOOMG TapExel Tov ¥poOvo Tov ypeldletol 1 covpo MOTE Vo
dapoyet. Oco peyalbtepn N ddpkela Kivnong toco mo dvokoAo Ba gival yio Tov Onpevn
VO KaTaQEPEL VaL XEPLOTEL TO amokoppévo tuniue ¢ ovpdg (Arnold 1984; Pafilis et al.
2005). Avtdg eivar Kot 0 AOYOG OV G€ TEPLOYES e EvTovn OnpevTikn Tieon mapatnpodvtot
UEYOADTEPOL YPOVOL KIVNoNG TNG OVPAG GE GYEOT LE TEPLOYEG OV EYXOLV Alyoug OnpevTéc,
Kkabmg avéavouvy tig mbavotnteg dapuyng tovg (Pérez - Mellado et al. 1997; Cooper et al.
2004; Pafilis et al. 2008; 2009b). Kot og awt v mepintwon, ot tAnbucpoi I'epiov kot
Aypol mov Tpoépyovial amd TIG TEPLOYEG LE TNV TTO LYNATN TOKIAdTTA ONpELTOVY Kot TNV
VYNAOTEPT TANOVGULOKT] TUKVOTNTA, ELEAVICAY TOPOUOLOVS YPOVOVS Kiviong o€ avtifeon
pe tov mAnfocpd Axpwotnpiov mov OEpepe onNUAVTIKE Kol giye HKPOTEPOVS YPOVOLC
kivnong amoxoppévev ovpmv. Eniong, 0ntmg £xet mpoavapepbel, n mapovsio Onpgutdv mov
dgv £YouV AKkpa PE KOVOTNTA YEPICHOD, 0TS Qid1o Kot TTnva, KobloTd Tov XEPIopd TG
OTTOKOUUEVIG OVPAG AKOUT OLGKOAOTEPT] LE OMOTEAEGHO Ol HEYOADTEPOL YPOVOL Kivnomg
vo, Tpocdidovv emmAéov mheovéktnua otig oavpeg (Dial & Fitzpatrick 1983; Downes &
Shine 2001). Avto, emiong pmopei va e€nyel tovg owENUEVOLS Y¥PpOVOLG Kiviong g
OTOKOULEVNS 0VPdg oTovg TANBucpovs [epiov kot Aypo, kabmhg coppwva pe tov [ivaka
2.1., euoevouv meplocOTEPO @id Kol mTNVA amd 0,11 0 TANBvouog Akpwtnpiov.
EmmAéov, ot vymAdtepeg Tipég kivnong kataypaenkay omd dtopo tov Aypold Omov
eppoviCetar ovyva o toarametevog (Upupa epops), o omoiog Bswpeitar e&apetikd tkavog
Onpevtg cavpdv, avéavovtag £Tol TN ONpevTiky Tieon GTOV CLYKEKPIUEVO TANOLGUO

(Fournier & Arlettaz 2001; El-Bakary 2011).

Evtomiotnkoav opiopévec ovTOoYeVETIKEG O0POPEC GYETIKA LE TNV OKOVOUio
OVTOTOUIOG TNG OVPAS, HETAD eVAMK®OV Kol OVAAMK®OV atou®v omd Tovg TANOLGHOUG
['epiov kot Aypov. Ta eviidko dtopo TpoyUaToOToloVcaY aVToTopio oty TpmTn Béom (2
CM omd ™V audpa), He HeYOADTEPN OLGKOAID omd TO OVAAIKO ATOHO KOl GTOLG OVO
TANOLGHOVE. YThpyouv TOAAEG EMTAOKES TNG OVTOTOUIOG TNG OLVPAC HE  HEYOADTEPO
OVTIKTUTTO GTO EVAMKO, ATOMO, OTMG 1 OMOAELN TNG EVEPYELOKNG amobkng AekiBoyéveong,
N peloon g KOWVIKNG B€omG, UEOVEKTNUOTO KOTE TOV EVOOEWIKO OVTAY®VICUO K.O.
(Dial & Fitzpatrick 1981; Maginnis 2006; Bateman & Fleming 2009). Mg avt6 tov tpdmo
e€nyettor 1 téon TOV EVAAIK®OV ATOU®V, TAPOTL TPOYLOTOTOOUV OVTOTOMIO OTIG 101€G

OLYVOTNTEG LE TO OVAALKO, VO «TPOTIOVVY Béon mov givar o owkovopkt (Ewova 3.3.).
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EmimAéov, n ouyvotepn €kBeon tov oaviMkov atopov og Onpeutéc Adym tov nboloyikadv
oTpatn kv Tov gidovg (Halwena 2009), kabdg kot T0 pKpOTEPO COUATIKO TOVS HEYEDOC
amd To EVAAIKO, To KobloTovv o evdlmta og duvntikovg Onpevtég (Whiting et al. 1991,
Herczeg et al. 2007; Bateman & Fleming 2009). Xto yeyovdg avtd, oe GuvovaGUd UE TO
UIKPOTEPO KOGTOC OVTOTOMIOG 7TOL £€YOoLV TaL OVAAMKO dTopa, mbavov ogeilovion ot
OVTOYEVETIKEG JPOPES OV KATAYPAPNKOAV OGOV apOpd TNV OIKOVOUIN OVTOTOUING TNG

ovpaic.

2mv mopovoa gpyacio. copmeptednkav ot 600 PoctkdTEPOL TAPAYOVTEG TOL
emmpedlovy TOV UNYOVIGUO avToTOUioG TNG OLPAG OTIC COVPES: M Onpevon Ko o
EVOOELOKOG OVTAYMVIGUOG, MG OMOTEAEGHO TNG VYNANG TAnBvoakTg mukvottag. Onmg
&xel avaeepbet ko oto Kepdhowo 2.2.2., oto mhaiclo g ocvl{Nmong oxeTikd pe v
enidpacmn mov £xovv N OMpevoT KOl 0 EVOOEOIKOS AVTOY®MVIGUOG, TIOETOL TO EPATNLO Yid
TNV €KTOGT TNG EMOPACNG TOV EVOOEIIKOV AVTAYOVIGHOD GTOV UNYOVICUO QUTOTOUING TNG
ovpds, kabdg mPoOcEUTES £pguveg OmOdIdOVY TOAD ONUOVTIKEG 1 OKOHO KOl TG
ONUAVTIKOTEPESG EMOPACELS TOV EVOOEIIIKOV AVIOYOVIGHOD GTO EMIMESN AVTOTOUING OLPADV
(Pafilis et al. 2008; Pafilis et al. 2009a; Hare & Miller 2010; Donihue et al. 2016; Itescu et
al. 2017). v napodoa mepintmwon 6ev NTOV EQIKTO Vo SLY®PLETOVV Ol ETOPACELG TV
000 auteOV mopayoviev, kabdg eite evoAAACCOTAV 1M ONUOVTIKOTNTA TOVS, Elte

eUEavifovTav va EmoPovV GLVIVAGTIKA.
3.4. XOvoyn amoteleopdTOV

2vvoyilovtog to amoteléopata, Kol ot TPES TANBuool enédei&av TapOLOlES amoKpicelg
OTEVOVTL GTOVG OLOPOPETIKOVS TOTOVG Onpevtdv mopd TIC Spopéc mov gppavitovv
HETOED TOVG TOGO GOTIC AVTIONPEVTIKEG GTPOTNYIKES TOV 0KOAOVOOVV G6TO TEdT0, KABMG Kot
TIG OLPOPEG OV EUPAVIGOV GTNV EMO0CT TOL UNYOVIGHLOL GLTOTOMUIOG TNG OVPAS TOVG.
Eniong, evd n mAnbucpoky] mokvotnta Kot 1 Onpeutikn mTowAdTTe 0V UTOPOVV V.
EPUNVEVCOLV TIC OVTIONPEVTIKES TOVG OTPATNYIKEG 6TO TEdio (OEOOUEVNC TG EMIOPAOTG
oL Bpédnke oyeTIKA pe TNV SBeSIUOTNTA KOTAPLYIWV), Ol TAPAYOVTES OVTOL PATvVETOL VO

kaBopilovv Tig EMOOGELG TOL UNYAVIGHOD OVTOTOUING TNG OVPAS HETAED TV TANOVGUOV.

Ao avagopdg sivar n 01popOoTOoiNoT TOV AVAMK®OV OTOH®V omd To EVAAMKQ
(LpdTeEpNG €viaons amoKpicELS amEVOVTL GTOVG ONPEVTES Kot GUYVOTEPT QTOTOWIN TNG
ovpdg pe piKpOTEPN Owkovopic). Avtd pumopel vo amoddfel apevog otnv piKpoTEP
eumelpio TOV AVAMKOV 0TOL®V Kol APETEPOV GTN GLYVOTEPN £kBeoT TOVG OE BNpevTég o8
GLVOVACUO LE TO HEWMIEVO KOGTOG GE TEPIMTMOT AMMAELNG TNG 0LVPAS TOVS. O cLVILAGHOG

54



aVTOG VILOYPOUUILEL T CNUOVTIKOTNTO TOL EXEL 1) OLOTHPNGT AVTIONPEVTIKOV UNYOVICLOV
VYNAOTEPNG OMOOOTIKOTNTOG, GTNV OOLGI0 EUTEPIOG, TOL GVVIpAUOVY oty emPinon

TOV AVTICTOLY®V OVAAMK®OV ATOUMV.
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KE®AAAIO 4:

HPOTYIIA TPEEIMATOX XTIX XAYPEX
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4.1. Krwyntuai emidoon (toydtnto Kot ETTdyuven) Kot 1 6npuocia Tg

Ta dpopa €idn coavpdv eueavifovv HEYAAO PETEPTOPLO KIVITIKOV EKONAMOENDV MG
QTMOTELECUOA TOV HOPPOAOYIKAOV SAPOP®Y TTOV EMNPEALOVV TIG KIVNTIKEG IKOVOTNTEG KO
emdooelg tovg (Vanhooydonck et al. 2001). TNo wopdaderypa, kamola téd&o pumopodv va
durodilovv, va imtavtol 7 vo TPEYOVY TAVE® GTO VEPO, EVM GE OPIOUEVO TOPOTNPEITAL N
mopovcio eCEOIKEVUEVOV  «EPYOAEIOV» oTa TEALOTA (). OEPUOTIKEG TTUYMGCES M
GravOec) mov aAANAETIOPOVV guePYETIKA pe T vTooTpouata (Zug 1993; Bonine et al.
2001; Vitt & Caldwell 2013). I'evikd, eoaivetatl vo vdpyel EEMKTIKY cvoyétion petaé&d
TOOL  EVOLUTNUOTOG (XPNON EMPAVEWNG VTOGTPAOUONTOS) KOl HOPPOAOYIONG GOUOTOG

(kvpimg cwpatdtumov kot dxpwv) (Herrel et al. 2002; Sathe & Husak 2018).

H xwntikn emidoon kot n emopkng xpnon TovV €KAGTOTE LIOGTPOUATOV EXOVV
peydan onpocio ywo v eniPioon tovg, kabng oxetiCovrar Quesa pe tnv avtiOnpevTikny
tovg emtvuyio (Losos & Irschick 1996), ™ cOAAyM tpoorig (McEIroy et al. 2008) kot tnv
VIEPACTIOT TOV YOPOKPATEIDV TOLG KOTA TN dldpKelo EvOoedikdv cuumiokav (Perry et
al. 2004; Husak et al. 2006a). Q¢ yevikdg kavovag, Bempeitor g ta ypnyopoTEP GTOUN
cavpOV evtog evog TANBuouoy £xovv Kot vyNAdTEPN appoctikotta (Miles 2004). Xe
k&Oe mepintmon, mEPAV TOV SWEWKOV OPOPAOV, T EMITESN KIVNTIKNG EMIOOONG UTopel
v O1PEPOVY aKOUn Kot HETAE) MMKIOKAOV 1)/Kol QUAETIKOV OHAO®MV MG OTOTEAEGILO
SLPOPETIKMDY LOPPOAOYIKMV, CUUTEPIPOPIKMV Kol OIKOPLGIOAOYIK®OVY punyavicudv (Miles

1994, 2004; Herrel et al. 2002; Tulli et al. 2012; Vanhooydonck et al. 2015).

Inuoavtikol mopdyovieg g KvnTikng emidoong eivar m péylotn toybTnTo. TOL
UTOpEl va. ETTUYEL £vaL ATOHO, OTTMC EMioNG Kot 1 pHéyot emtdyvvon (Huey & Hertz 1984;
Jayne & Bennett 1990; Robson & Miles 2000; Miles 2004). H eridpacn t@v d0V0 avtdv
Tapoyovtev dev dtokpivetar OkoAd, KaBMG e KAMOEG TMEPMTMOGES pmopel va givol
ONUAVTIKOTEPT 1] LEYIOTN TOYVTNTO EVO G€ AAAEG M emtdyvvon. [a mapddetypa, dtav ta
KaToEOYoL €lval TOAAG, Oev LIAPYEL avaykn €va Atopo va EEmepvd o€ TayHTNTO EVOV
mhave Onpevt oAAG ypelaleTonr OMAMG VO EMTOYVVEL TO GLVIOUOTEPO TPOS GTO
mAnciéotepo katapvyo (Huey et al. 1982; Huey & Hertz 1984). Tlapd v ave&aptnm
EVEPYETIKN OpAon TV OVO VTV TAPAYOVTIOV, GE TOAAEG TEPMTMGELS (POIVETOL V.
VILAPYEL AUEST) CLOYETION UETAED TOVG, KAODG VYNAOTEPT EMTAYLVOT EYEL OG OAMOTEAEGILAL
v enitevén vynAdtepnc péyiotng tayvtntog (Vanhooydonck et al. 2005, 2006; Higham
et al. 2011).
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4.2. E101kéG TPoocuproyES Kol ETIOPAOT TOV VTOGTPAONOTOS 6TO TPESLHO

O couaTdTLTTOG, Kol GLYKEKPIUEVA, 1 BE0T TOL KEVTPOL BApOovg TOL GOUATOC, PAIVETOL VO,
emnpealel v kwntikn enidoon (Van Damme & Vanhooydonck 2001; McElroy et al.
2008), 6nwg emiong kot n popeoioyia (kupiwg to pnkog) g ovpds (McElroy & Bergmann
2013). EmmAéov, to unkog twv dxpov (Losos & Sinervo 1989; Melvile & Swain 2000) kot
TO0 COUOTIKO pnKog, mAdtog kat Bapoc (Losos 1990; Bauer et al. 1996; Van Damme &
Vanhooydonck 2001; Bergman & Irschick 2010), gaivetot va éxovv onuavtikn eniopoon

GTNV IKOVOTNTO KIVNOTG OTIG COVPEC.

[ToA) onpavikd poro oty Kivntikn enidoon moilel T0 PUNKOS TV AKPOV, Kupiwg
tov onicOwv (Bonine & Garland 1999; Stiller & McBrayer 2013; Sathe & Husak 2015),
Kabmg omd avtd mpoépyetar 1 TpowdnTiky dvvaun katd to tpé€po (Reilly 1995). Tap’
OAOL OVT(, OE OPIGUEVEG TEPUTTAOCELS, TV TO CHUAVTIKY EMIOPAOT GTNV ENIO0CN QaiveTol
va &xel M ovoloylo TOL OYETIKOD pNKovg TtV  omicOwv  dxpov  (avaroyia
onicOwv/npdécbiwv dxpov) (Vanhooydonck et al. 2001). T'evikétepa, ta €idn oL
yopakmnpifovioar g opopelg ocvvnbmg €xovv peyoddtepo pnKog omicOuwv  Axpov
ovykpttikd pe dAlo €idn (Stiller & McBrayer 2013; Sathe & Husak 2015). Extiong, n pikn
doun Kol AEITOVPYIOL TOV AKPOV UTOPEL Vo EXNpedcel e pueydAo PBabud v KvnrTikn
enidoon (Bonine et al. 2001). T Tapdderypa, ota onicHia dkpa TV covpdv gviomiletat
o Aayoviomepoviaiog pog (M. iliofibularis, araywydg pog, katd v éktacn tov pnpraiov
00100 e OUA®PEVO YOVOTO) oL amoTelel Pacikd (o yio T Pdoiom kot to Tpe&o (ota
Onlaotikd amovoldlel kot eaivetor va €xet avtikatootodel and tov M. tenuissimus)
(Green 1931; Prejzner-Morawska 1977; Diogo & Molnar 2014). X¢ peléteg oxetikd pe v
KUTTOPIKY] GUGTOCT] TOL GLYKEKPEVOL HVoG Exel TapatnpnOel N mapovsio HVIKOV vdV
tayeiog cvonaong (avaepdfrog avamvong) o HeYOADTEPO TOCOGTO G CAVPES - POUELS
(tov owoyeveliov Lacertidae kou Phrynosomatidae) mov Bacilovtar otnv taydtntd TOUg
(Vanhooydonck et al. 2001; Bonine et al. 2005). H mopovcio poikedv wvov Ppodeiog
ocvomoaong (aepdfrag 1/Kot avoaepoOPlag ovamvons) PUIVETOL VO GUVOEETAL TTEPLGGOTEPO LE

YopmAdTEPES TOOTNTEG OAAG e VYNAOTEPO emimeda avToyng (Bonine et al. 2001, 2005).

To xévtpo PBépovg Tov codpaTog glvan emiong onUavTikd KaTd TV Kivnon, Kobmg
oyetileTon Gueca pe TV 100pPOTio KOL TNV OMOTEAECUOTIKY KOTOVOUN TNG TPOmONTIKNG
duvaung katd to tpé€po, enmnpedlovtag étol v emidoon (Van Damme & Vanhooydonck
2001; Foster & Higham 2012; Gillis et al. 2013; Higham et al. 2013). ITi0avn datapayn

g Béomng tov K€vipov Papovg Ba pmopohioe va eMNPeAcEL OPVNTIKA TNV EMIS00T KoL TNV

58



KIVNTIKA Kkovotta AOy® g aAAayNS TOV KvnTikoD unyovicpob mov Bo eréAbel (Higham
et al. 2013; Savvides et al. 2017). Xta €idn mov gival KOvE Vo ETLTLYXAVOLY VYNAES
EMOOCELS, TO COUOTIKO KEVIPO PAPOLG KATAVEUETOL GLYVA KOVTO GTO, 1 TAV® omd TO
poodn omicOia akpa mwov, Ommg mTpoavapipOnke, divovv v KOpla TPowONTIKY dvvoun

(Snyder 1954; Russell & Bells 2001; Clemente 2014).

H ovpd o€ moAAG £10M cavpdV amotelel GNUOVTIKO HEPOG TNG COUATIKNG HACag Kot
0€ OPKETEG MEPMTMGELS YpNolomoteitar o¢ gpyadeio oppomiog (avtifapo), Wdwitepa
Katd ™ odpkela tov tpeipotog (Gillis et al. 2009; Libby et al. 2012; McElroy &
Bergmann 2013). To unkog g £xet Ppebdel 6T emmpedlet v kivnTikn enidoon kot umopel
va KoBopicEL KO OPIGUEVEG KIVITIKEG TOVS KOVOTNTES (LEGM LETOTOMIONG TOV COUATIKOD
kévipov Pdapovg) (McElroy & Bergmann 2013; Jagnandan et al. 2014). Onwg yiveton
OVTIANTTTO, GE TEPIMTMGY OVTOTOMIOG, 1 OTOAEW UEPOLG TNG OVPAS gival dvuvatd va
TpoKaAésEl HeTaforég oTov unyavicud kivinong, ennpedlovtog £Tot TNV KvnTiky| enidoon
(Higham et al. 2013; Jagnandan et al. 2014). Ot petaforéc avTtég pmopovv va £xovv GAAOTE
ELEPYETIKA  amoTeEAEGHOTO otV €midoor (Adym peiwong ocopatikod Pdpovg Ko
omioBéikovoag ovvaunc) (Daniels 1983; Brown et al. 1995) dAlote apvnrika
amoteléopato (Kupiowg AdY® HeETATOMIONG CcOUATIKOD KéEVTpov Pdapovg) (Punzo 1982;
Martin & Avery 1998; Cromie & Chapple 2012) kot dArote va unv éxovv enidpacn (Huey
et al. 1990; Kelehear & Webb 2006; Savvides et al. 2017). EmmAéov, o€ opiopéveg
TEPUITAOGELS 1 OTAOAEWL TNG OVPAG UTOPEL VO TPOKOAEGEL TNV ATMOAED TNG UKOVOTNTOGC
oumodopov  (kivnon ypnowomoidvtag Hovo to. omicOw Aakpa), mOavoév AdYy® NG
LETATOTIGNG TOV COUOTIKOD KEVIPOL PBApovg mPog Ta EUTPOS Kot Lokpld omd To omicOin
axpa (McElroy & Bergmann 2013; Savvides et al. 2017). H anmAgia tov durodiopov ivol
mhavd vo odnynoel o€ pelwon NG KNTikng €midoomg, Kabdg kot NG KovOTNTOG
ATOPLYNG PLOIKAOV EUTOOIMV, EMOPMOVTOG £TGL apVNTIKA 0TI TavoTNTES EMPBimong TV

atopmv (Clemente et al. 2008; Tucker & McBrayer 2012).

Onwg &yel mpoavagepbel, TéEpav TV PACIKOV LOPPOAOYIKAOV KOl GUUTEPIPOPIKDV
TPOCAPLOYADV TTOL £XNPEALOVY TNV KIVNTIKY| ETLO00N GTIG CAVPES, O TOTOG KoL 1 YP1|ON TOV
VIOGTPMUOTOG £YOVV EMIOTG CNUAVTIKY eMidpacn otnv Kivntiky tovg enidoon (Tulli et al.
2012; Vanhooydonck et al. 2015; Sathe & Husak 2018). O tomog vrootpmdpotog (KAadid,
YOAKL, QUUOG KTA.) TOAAEG @opég amotehel onUAvIKO Tapdyovto TG EEEAMKTIKNG
«@po®ONoNG»  EEOIKEVUEVOY  HOPPOAOYIKAOV KOl  UNYOVIKOV TPOCUPUOYDV OV
eEumnpetohv TV  AMOTEAECUATIKOTEPT) YPNON TOV SPOP®V TOHTOV VTOCTPMUATOS

(Vanhooydonck et al. 2006; Korff & McHenry 2011; Vanhooydonck et al. 2015).
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SNUELOVETOL OTL TOAAEG POPES O1 OLUPOPETIKEG OIKOAOYIKES avAyKeS (avaykn axplBéotepng
YPNONG VTOCTPAOUOTOC, XPNON OLLPOPETIKOV TOTWV UIKPOEVOIUTUOTOS KTA.) HeTaED
QOA®V 1 NMAIKIWOKOV Opddv Tov 1010V €i00VE pmopohv Vo 0dNYHGOLY GE OLOPOPETIKES
NBoAoyKéG /Kol QUGLOAOYIKEG TPOoGapUOYES Tpedipatog mov oyetilovion pe TN ypnon
drapopetikmdv vrootpopdtmv (Herrel et al. 2002; Miles 1994, 2004; Tulli et al. 2012;
Vanhooydonck et al. 2015).

H enidpaon tov vLROGTPOUATOG, HECH TNG QUOIKNG EMAOYNG, OCULVOPALEL
AVOTTOPEVKTO. GTNV EUPAVIOT] TV JAPOPp®V «eEEOIKEVUEV@V» TTpocaproy®my (Losos &
Sinervo 1989; Herrel et al. 2002; Losos 2011; Vanhooydonck et al. 2015; Sathe & Husak
2018). Qg yevikd mapadetypoto pmopodv va avapepOovy ta avoroyikd pokpTepa omicOia
dipa €10GV TOL SOPLOVYV GE AVOIKTOVS TOTOVG EVOLUTNUATOV LE HEWMUEVT] TOPOLGIN
eumodimv ota vrootpdpatd tovg (Vanhooydonck et al. 2001; Herrel et al. 2002). Ta &idn
avTd, etvar yevikd tayvtepa amd dAla £10m kot cuyva gpeaviCovv pikpodtepa tpodchia dxpa
AOY® petpévng xpriong tovg (otnv amovcio gumodimv) (Pianka 1970; Bonine & Garland
1999; Stiller & Mc Brayer 2013; Sathe & Husak 2015), kabmbg kot g apvnTiKnig
EMOPOONG TOV UTOPOLV VO, EXOVV AGY® TNG EUTAOKNG TOLG e TNV eAgLBepn kivnon twv
omicOwv dxpov katd ™ Suwpkeio tov tpefiporog (Hildebrand 1985; Losos 1990;
Vanhooydonck et al. 2001; Herrel et al. 2002). EmmAéov, €xer mapatmmpnOei n e&ehktikn
UETOTOMION TOV COUOTIKOV KEVIPOL BAPOVS TOLG TPOG TO VMO omichia dkpa, KATL TOL
G€ OPIOUEVES TEPUTTMOGELS SIEVKOAVVEL TOV OUTOIIGHO Kot Thavov HEG avToL Vo 00N Yel

otV aOENGN TOV KIWNTIKOV Tovg emddcemv (Snyder 1954; Clemente 2014).

O dmodioude otig covpeg, mov mbavov amoteAel mpoidv e€apuoyng (exaptation),
dev givan EgxdBapo av emdpd Oetikd 1 apvntikd oty kivntikn exidoon (Irschick & Jayne
19993, b; Clemente 2014). TTop’ OAo avTE, £XOVV KATAYPOPEL OPKETEC TEPITTMOOELS E
EVEPYETIKN emidpaon otnv KvnTikh enidoon (Snyder 1949, 1962; Clemente et al. 2008),
eved Bewpeiton otpatnykn advénong tov onTikoy TESIOL TV ATOH®V, 1OWiTEPO OE
EVOLLTNUATO HE OLENUEVT TOPOLGIN OMTIKGOV TAPEUPOADY (OVOUOAO £00POG, PLGLK(L
eumodo ktA.) (Kohlsdorf & Biewener 2006; Tucker & McBrayer 2012). Adevkpivicto
EMIONG TOPOAUEVEL KOTE TOGO 0 SUTOSICUOG EIval Hict EKOVGLN TPOKTIKT TOL aKoAoLOOVV Ot
GOVPEC 1| OKOVGLO OMOTEAEGUO TNG COUOTOKIVITIKNG TOVS UNYOVIKNG, GLYKEKPIUEVO TNG
vrépPacng evog opiov emttdyvvong mov emttpénet Tov dmodicpd (Irschick & Jayne 1998;
Aerts et al. 2003).
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Xe 0evopoPia €idn moapotnpeitonl LEIWUEVO KOG 0E OAOL TOL GKPO, LE HUIKPOTEPT
Oumg Oopopd pnkovg peta&d mpochiwv kol omichiwv Gkpwv, Kol TETANTVOUEVOLG
KEPAAOKOPUOVCS, YOPAUKTNPLOTIKA TOL ELANPETOHV TN JATHPNGT TOV COUATIKOD KEVIPOU
Bapovg KovTd 6TO VTOGTPOLLN, EMTPETOVTOS ETGL TTO IGOPPOTNEVT] Kivion Téve o€ AENTA
KAad1d (Losos & Irschick 1996; Herrel et al. 2002). Xta un avoppymrikd xepoofio idn,
o€ EVOLUTLOTA 7OV QEPOVV OPKETE QLOIKG eumodla (m.y. PAdotnom, Ppdyle) ota
VITOGTPOUOTA TOVG, TOPATNPOVVTAL LKPE GKPO LE EMUNKVUEVOVG KEPOAOKOPUOVS TTOV
TOVG EMTPENMOVY TNV EVKOAN Kivnon dapécov avtodv yopic TtapepPoric (Vanhooydonck et
al. 2000; Herrel et al. 2002). Ta yepooPio €idn mov avappiyodviar cvvAbmg £xovv
AVOAOYIKE paKpOTEPO TPOGOLN dKpa, TV OTOI®V 1 AVENUEVN XPNOT) TO JIEVKOADVEL GTNV
VIEPPOOT PUOIKAOV EUTOdIMV, KAOMOG Kol TNV oAAayn KatehhLVONS KoL TNV ATOPLYT TOVG
katd v kivnon (Hildebrand 1985; Losos 1990; Irschick & Losos 1999; Herrel et al. 2002;
Kohlsdorf & Biewener 2006). ¢ té1016¢ TEPIMTOOEIS GUVOETOV AVOUOADY VITOGTPOUATOV
HE QUOIKG EUTOIN, 1 XPNON TOL STOdIoUOV, OGS £xel mpoavapepOel, vrofondd v

avénon tov ontikov mediov (Kohlsdorf & Biewener 2006; Tucker & McBrayer 2012).

H popporoyio tov meApudtov oe cadpeg - dpopeis cuyvd eppaviCel yopaKTnpIoTIKd
T OTO{0L LITOPOVV VoL LELDGOVY TNV 0AIcON G 6Ta d1dpopa vTocTpdpaTa. [ Tapddstypa,
0l KOMMNTIKEG EMQAVELEG 0TO. TTEAOTO E10MV TG owkoyévelag Gekkonidae tovg emtpémovy
vo tpéyovv o kébeteg Aeieg empaveieg (Autumn et al. 2005). EmmAéov, ocuvyvd
cLVAVTOVTOL OKAVOEC 0TA TEALOTA GOUPAOV A0 JOPOPETIKEG EEEMKTIKEG YPOUUES (TT.).
vévn Acanthodactylus wou Basiliscus), pe kowd yopaktnplotikd ™ ypnon «Pevetov»
VIOCTPOUATOV (T.Y. dupo Ko vepd). H mapovsio axdvOmv ota méipata og tétoto, Un
GLYYEVIKA, €10m amotehel KAoowO mopdoetypo cvykAivovoog eEEMENC kol Bewpeitan
TPOGOPUOYY] OV EMITPENEL TNV Kivnon pe dveon kot ToydTNTo TAVEO OTO AVTIGTOL O
vrootpopozo (Carothers 1986; Luke 1986). Xvykekpiuéva, ot dxavleg OBswpeitanr mog
ALEAVOLY TNV EMPAVELDL ETOPNG LE TO VIOGTPOLA, VITOPONODOVTOS £T61 TO TPEEO YWPIC
10 TEMUO Vo BovAalel oo «pevotdy vrootpdpato (Salvador 1982; Luke 1986). [Tap’ oAa
VT, TPOCPUTEG EPEVVES AUPIGPNTOVV T ¥p1ioN TV aKAvOwV o¢ e&eldikevuévo epyaieio
LE EVLEPYETIKY] EMIOPOON TOL TEPLOPILETOL OAMOKAEICTIKA GE «PELOTA» VTOGTPMOUOTO

(Irschick & Jayne 1998; Korff & McHenry 2011; Savvides et al. 2017).

H oanotedecpatikdtepn ypnomn Tov €KACTOTE VTOCTPAOUOTOS £ivor dvvatd va
ooNyNoeL o€ LYNAOTEPO EMIMEDD OPUOCTIKOTNTOS WHEC® TNG EMAOYNG YOPUKTHPOV
«OLUPBOTOV» pHE aVTO, TOL EXOVV MG OMOTEAECUO TNV QOENCT TG KIVITIKNG EMO00OMG

(Sathe & Husak 2015, 2018). I'evikotepa, To S10¢QOpO. i1 GOVPOV TEIVOLV VO TPOTILOVV
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VTOGTPAOUOTO OTOL. OTOi0 TOL OIKOPUOIOAOYIKA YOPOKTINPIOTIKA TOVLG EMTPEMOLY VO,
amodidovv otov Pértioto dvvatd Pabuo (Williams 1972; Irschick & Losos 1999; Pianka
2017; Sathe & Husak 2018).

4.2.1. Krvntikn €rido061) TPV KoL PETE TV GVTOTONIO TG OVPAG
4.2.1.1. Mg0odoroyio.

Ot derypatoinyieg mpaypotonombnkay koatd 1o €rog 2015 (Mdwog - IovAlog) kot ta
EPYOOTNPLOKA TEPALOTO OAOKANPOONKAY TO 1010 £T0¢, oTa TEAN AvyohoTOV. ZUVOAKE
ypnowonomdnkav 35 dropa pe dBikteg ovpéc (14 apoevikd, 10 Oniokd kot 11 aviiika),
TOV OTOI®MV KATAYPAPNKOV SLUPOPOl LOPPOAOYIKOL YUPOKTIPES MOV EUTAEKOVTOL GTOV
unyoviopd kivnong (BA. TMapdaptnua II, Ewodove X8. wor [Mapdpmmuoe III, Ewova X1.).
Emumiéov, xotaypdonkav o cuvolkog oplfuds tov akdvlimv Kol To PUNKOG TV OLo
pakpOTEP®V aKAVO®OV TOV HOKPOTEPOL OOKTOAOL GTO aPloTeEPd omicOio méANa £EL atdOp®Y,

MoTE Vo dmoTBel £6V VILAPYEL GLGYETIOT LETAED OVTMV KoL TOV UNKOLG TEALATOG.

Ewova 5.1. O d14dpoog Tov ¥pnoLoTomONKE Yol TNV TPOYLATOTOINGN TOV TEPAUATOV

KWWNTIKNG emidoomng

Oleg o1 mpoomdBeteg Kivnuatoypa@nonKay Le xpnom YNeloKNIg KIVLOTOYPAOIKNS
pnyxovig (Olympus SH-60) oe pvBud 240 xapé avd devtepdiento. Xn GLVEXEW, Ol
npoondfeiec KaOe atdépov aSoAoynOnkay ®G «KOAEGH N «KOKECH, UE KPITNPO oV
Tpaypoatonoincov TovAdyiotov 50 cm cuveyovg TpeipaToc Kot dve, MOTE Ol EKTIUNGELS

MT xor ME va agopodv ) péyiot duvary| toug enidoon (Losos et al. 2001).

IMa Tov vroAoyiopd g péyiomgc tayvtag (MT) kon péyromg emrdyvvong (ME),
kaBdg kot Yy TV afloAdynon TOV  EUTAEKOUEVOV HOPQOAOYIKAOV YOPUKTNPOV,
akolovOnOnke pebodoroyia mov Paciotnke oe mponyovueves peréte (Huey & Hertz
1984; Avery et al. 1987a, b; Irschick & Jayne 1998; Martin & Avery 1998;
Kaliontzopoulou et al. 2013; Vanhooydonck et al. 2015). Kdfe dtouo mpaypotoroince

névte mpoondbeleg tpefitatog, oe d1ddpopo pnkovg 2,5 pétpmv kot mAdtovg 12 cm, o
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omoiog €pepe KOKKMOES vrmootpwpa ot Pacn tov (Ewdva 4.2)). Ztmv mAdtn tov
ddpdpov, amévavtt amd T dapavi TAevpd tov (plexiglass), vmpyav onuddia ava 10
cm, ®ote va givor duvatdg o mpocsdlopiopds g Béong g cadpag otov dadpopo. H
TpdKAnon tov Tpe&itatog NTov amotélecpo eEopoimong Onpevong and Tov gpevvnTi, e
amoAd yTomnua otn Pdomn e ovpdg kdbe atopov. Ipwv and kabe mpoomdabeia to dTropo
BeppopvBulay yio pio dpa, o€ €01KA SOUOPPOUEVO terrarium, e ToyOKVOTES GTO £Vl
dipo Kot Aapmtipo TupokT®cews (150W) 610 dAlo, dote va emthyovV TIC EMBLUNTES
T0Vg cmpatikég Oepuokpaciec (Van Damme et al. 1986), otic omoieg eivan oe Béom va

amod®covv 610 péytoto (Irschick & Losos 1998).

H MT vroloyiotnke og pétpa avd devteporento (m/s), BAceL TV ELIYIOTOV Kapé
oV YpedoTNKaV MGTE va kaAvebel ardotacn tov 20 cm (opilopevol 6Ty KALOKO TOV
dadpdpov) kot g avaroyiag ypdvov ava kopé (0,004 devteporento ava kapé) (Avery et
al. 1987a, b). I'o Tov vroroyoud ™mg ME ypnoworomnke apyikd n epappoyn DLT
dataviewer3 (Hedrick 2008) oto vmoAoyiotikd mepifarlov MATLAB, pe 1o omoio
ymoeonomOnke n B€om g dpng ToL PHYYOLS KABE ATOUOV GTOVS X KOl Y AEOVES, Yo KAOe
KIVNUOTOYpaOnUEVT «KOoA» mpoomdfela. AkoAovBms, Pfacel g evkAieidelog andcTaoTG,
vroAoyiotnke M petotoémon oe aplBud ewovootoreiov (pixels) kot ot cvvExela
HETOTPATNKE GE PETPOL, YPNOLLOTOIDVTAS T YVAOGOTY KAlpaKa Tov 0ladpopov. Ta dedopéva
NG LETOTOMIONG OTN GUVEYELW PIATPOPICTNKAY YPNCULOTOIDVTOS TNV £QOpLOYN Tov Van
Wassenbergh (2007) oo npdypappa Microsoft Excel, 6mov vmoroyiotnke avtopoto n ME
ce UETPOL OVl Ssvrspékamoz (m/sz), oG M OeVTEPT TMOPAYWOYOS TNG QIATPOPIGUEVNG
HETOTOMIONG £VOVTL TOL ¥POVOL. ATTO TO GOVOLO TMV «KAA®VY» Tpocmafeidv kdbe atopov

emA&ynKav ot tpoondfeieg pe T vynidtepeg Tinég MT ko ME yo mepattépw avaivon.

H avtotopio ™¢ ovpdg mpoxindnke axiovBovrog ™ pebodoroyio twv Pérez -
Mellado et al. (1997), mpaypotonoidvog Topn e ovpag oto 2 CM kdto and v oudpa
kéOe atoépov. Oha ta dropo peTd TNV ovtoTtopio a@édnkav oto terraria tovg yuo
TOVAGYLOTOV TPEIS NUEPES, DOTE VO, OVOKALYOLV KOt Vo EMOVA®OEL eTapKdg 1 TANYY, TPV
EMOVOYPNCILOTOMO0VV 6Ta TEPALATO KIVNTIKNG €Nidoons. MeTd TV OAOKANP®GT T®V
SLdIKAGIOV OVTOTOLIOG TNG OVPAS, ETAVOANEONKOV OAEC OL dladtKaGies pe TV 101 Gelpd
wote vo  emovektyunBel M kwnTiky tovg  emidoon. Kotd v a&oldynon tov
KWWNUHOTOYpapNnoemV Yo TS BéATIoTeG emodoelg (cupupmva pe Tic Tipnég MT ko ME) ke
aTOUOV, CNUEIWVOTAV €TIONG KOl €6V TPAyUATOTTOEITO d1mOdIGHOG Katd To TpEEipo, TOG0

PV 6GO Kot HET TNV avToTOpio TNG OVPAG.
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Enelepyocio 0£00pévev Kol 6TATIOTIKT 0VAAVGT)

Apywcd, vy va agopebel n  emidpacn Tov couoTKod peyéBovg omd T
LOPPOLOYIKA YOPOKTNPLGTIKA, T 0£50UEVO KAVOVIKOTOOM KOV GOUP®VA LLE TOV TOTO TMOV

Lleonart et al. (2000):
Yi" = Yi(Xm/Xi)®

omov Yi givar 1 T TOV EKAGTOTE YOPUKTNPIOTIKOV KABE atdpov, Xm o pHécog 6pog Tov
punkovg keparokopuot (MKK) kdbe opdadoc, Xi 1o MKK «ébe atdpov, kot b n kiion g

YPOLUIKNG TOAVOPOUNOTG TOV EKAGTOTE YapakTNPLoTikdV Tpoc to. MKK kdbe opdadoag.

¥t ovvéxewn pe t ypnon tov Aoywouwkov SPSS (IBM SPSS Statistics, V20),
TpaypatonomOnke EAeyyog Katd mdco ta dedopéva Exouvv Kavoviky] Kotavoun (EAeyyxog
Shapiro - Wilks) kot opotoyévelo otn dtokodpaven tov petopAntov (Eleyyog Levene) kot
akorovOnoe Aoyopibuon (1ogl0) tov dedouévov. AxorovBwe, a&loloynbnkav ot
OPOPES GTIG CMUATIKES BEpLOKPOGIES TV ATOU®MV KATE TV EMIOOCT) TOVG TPV Kot LETH
TNV ovtotopia TG OVPAC, ME YPNON TOPAUETPIKOD gA&yyov e&aptnuévav petafintov
(paired t test). EmumAéov, pe ypnon povodpouns availvone tng otakvpoveng eréyydnke
KOTA TOGO VTAPYOLV OPOPES OTIS COUOTIKES Oepurokpaciec tov oTOp®V HETOED
QUAETIKOV  KOU MMKWOKOV  Opadmv. X1n  ouvvéxeln, eA&yyOnke kotd mOGOo  Ta
KOVOVIKOTOMUEVE, LOPPOAOYIKA YOPOKTNPIOTIKA, KaBMG Kot 1 KNtk €midoon Tov
aTOU®V TPV Kot HETd TNV ovtotopio, epeoviiav Swopopés MeTald TOvug, HE xpnonm
HOVOOPOUNG TOAVTOPAYOVTIKNG OVAALONG TG Olakvuovons. Me mopopeTpikd EAeyy0
eCapmuévav PetafAnTodv eAEyyOnKe av ot emOOGELS TOL KaOe aTtdHOL SEPEPAV TPV Kot
peTé TV ovtotopio TG ovpds, kabdg Kot HETAED TPOCTOHEDV GTNV TOPOLCie Kot
amovoia durodiopov. ['a va dwumiotwbel 1 enidpacn oty KvnTiKY| €nid0oN TOL PITopEl va
€XEL TO OYETIKO UNKOG TNG OLPAG GE oYeon He To PéEyefog TOV COUATOG, VITOAOYIGTNKE M
GY£0T UNKOVG OLPAG TPOG UNKOS KEPAAOKOPHOV Kot aEtoloynOnkay ot mBaveg dtopopég
OTO GYETIKO UNKOG 0VPAG HeTaED TV TPLOV OHAd®V UE YPNoN LOVOSIPOUNG avAaALoNG TG
dwakvpavong. Me pun mapopetpikd cuvtedeot| cvoyétiong Spearman (Is) eAéyyOnke edv
VILAPYEL GLOYETION HETOED TOV POy aKAVO®V Kot TOL UNKOVS TV 000 UEYOADTEPWV

aKavOwv 6To pHakpHTEPO dAKTLAO TOL 0TicHoV AKpOL LE TO UAKOS TOV OTicO10V TEANATOC.

Téhog, a&oroynnke m emidpoaocn mov €yovv ot Vo e&€tacn HOPPOAOYIKOL
YOPOKTNPES AKAOVODVTAG TNV TPOCEYYION GUUTEPAGUATOAOYIOG TOALOTADY HOVIEA®MV

(multimodel inference approach) mov npotdOnke and tovg Burnham & Anderson (2003)
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010 Aoylopkd makéto RStudio (RCore Team V1.1.419). Kotd ™ pébodo avtn, apyikd pe
YPOUMKY  TOAAOTAY,  moAwvdpounon  amokieiotnkov ot oveEaptnrteg  peTaPAntég
(LoppoAroyikol YapaKTAPES) TOL eREEVICOY VYNAN cvoyétion HETaEL Tovg (Tiég VIF >
0,10). 1 cvvéyela, ypNooTOIOVTAS TG aveEapTnTeg peTafAntéc mov emAExOnkay, £yive
Katatagn OAwvV TV TOavav poviEAwv Yoo KaOe e€aptnuévn petafAnt (toydtmro Ko
emtayvvon) Paocelt tov tudv AICc (corrected Akaike Information Criterion). Xt
ouvéyela, emAéyOnkav ta poviéda pe tpég AAICe > 2 kot akoAovBmg a&loroynonke n
eMOpaoN KAOE YapaKTPO GCOUPOVO LE TOV HEGO GLVIEAESTH GLGYETIONG Tov (averaged
coefficient, b) ota evamopeivavta poviéda. H a&loldoynon tov Pabuov epunveiog g
emidoone and kabe poviého Buciomke oy Tiun tov R? (Burnham & Anderson 2003,
Mammides et al. 2016). Xtnv avdivon TOAMVOPOUNONG, TEPOV TOV HOPPOAOYIKOV
YOPOKTNPOV, CLUTEPIANEONKE MG aveEdptnTn HETAPANT KOl 1| TOGOOTINI0 OTAOAELN
Bapovg (ITAB) kdBe atopov yo v agloddynon g enidpaocng mov pmopel va €xel otV

KIVNTIKY] ET1000T HETA TNV AVTOTOUIO TG OLPAEG.
4.2.1.2. Anoteréopata,

H copotikn Oeppokpacio Tov otopmy 6gv d1EQepe TPy kot petd tnv avtotouio (paired t-
test; N = 35, t@s = -1,32 p > 0,05) aAArd oOte ko petald tov opddov (ANOVA;
Oeppokpacia mpwv: Fp 3z = 2,586, p > 0,05; Oepuoxpacio petd: Fp sz = 0,959, p > 0,05).
To pnkog t@v oKAVOOV £UEAVIGE CNUOVTIKY CLGYETION WE TO UNKOG TOL OmicHiov
néhpatog (puikog 1™ dravlac: rs= 0,955, p < 0,005, urikog 2™ dxavbog: rs = 0,938, p <
0,01). O apBpdc TV aKAvOOY 6TO HAKPOTEPO JAKTLAO EiYE OPVNTIKY CLGYETION WE TO
unKkog tov omicOiov méApatog (rs= -0,885, p < 0,05). Ta HOPPOAOYIKA YOPAKTNPIGTIKA
EUPAVIOAY CTUOVTIKES O10POPES OVAILEGO GTIG OULADES, EKTOG OO TO TPOGHIO TEALLN Kot TO
nAdrtog Aekavng (TTivaxag 4.1.). H povn onuavtikn dtaeopd peta&d opdadmv oty enidoon
NTAV VTN HETOED OPCEVIKADV KOl AVAMK®OV OTOUMV, LE TO TEAELTOIN VO £XOVV CNUOVTIKA
vyniotepn emidoon petd v ovtotopic (ANOVA: Fp32 = 3,660, p < 0,05, post hoc
Tukey HSD test: apoevikd - avilwka: p < 0,05). Ot péoeg Tipég ™G KIVNTIKNAG ETB00NG

TPV KoL PLETA TNV QLTOTOUIN TNG 0VPAS divoviar otnv Ewova 4.2.
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Ewova 4.2. Méyiom taydtnta Kot oTiypiaio ETTdyvvor Tov Tpidv opdd®v Tpty (UTAE)

Kot HETA (KOKKIVO) TNV avtotopio. Me povpo ypdpo divetal 1 StokOIOvVeT Kot OTIG

napevhéoelg o péyebog delypartog
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[Tivokag 4.1. Ta amoteléopata g MANOVA Yo To KOVOVIKOTOMUEVE LOPPOUETPIKA XOPAKTNPIOTIKGA HETAED TV TPV opddmv. T.A.: tom)

andxion, MKK: punkog keparokoppov, ITA: unkog tpodcbiov dkpov, OA: pnkog omicOiov dkpov, ITA: mAdtoc Aekdvng, AMA: andctoon petald

axpov, I pkoc Tpdsbiov éipnatog, OIT: unkog omicOlov mTéEANTOG.

Apoevika (N=14)

Onivka (N=10)

Aviphka (N=11)

Post hoc
(Tukey HSD)

Post hoc
(Tukey HSD)

P<

Post hoc
(Tukey HSD)

P<

Xopaktipag Fp3) P< Méoog T.A. Onivkd Avijike Méocog T.A. Apoevika Avijmko Méoog T.A. Apoevikd Onivka
MKK 29,8 0001 757 026 0001 0001 69 05 0,001 0001 59 053 0,001 0,001
A 5244 0,001 | 0,028 0,02 0,001 0,001 1,752 0,24 0,001 0,001 0,423 0,02 0,001 0,001
OA 1024,4 0,001 | 0,639 0,63 0,001 0,001 390 039 0,001 0,001 0,215 0,01 0,001 0,001
A 430,7 0,001 | 0,010 0,007 0,000 0,225 0,405 006 0,001 0,001 0,034 0,006 0225 0,001
AMA 330,3 0,001 | 0,124 0,12 0,001 0,001 0514 006 0,001 0,001 0,311 001 0,001 0,001
111} 591,7 0,001 | 0,026 0,002 0,001 0989 0,738 0,10 0,000 0,001 0,023 0,002 0,989 0,001
o1 878,8 0,001 | 0,329 0,009 0,001 0,001 1210 0,10 0,001 0,001 0,258 0,01 0,001 0,001
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H enidoon diépepe onuavtikd mpv kot PeTd TNV avtotopio povo oto OnAvkd
dropo (paired - t test: Toyotnta, tzy= 3.172 p < 0.05; uéon Ty mpv amd v owtotopio =
2,39, T.A. = 0,32; péon tyun petd v avtotopia = 2,09, T.A. = 0,39; Emtéyvvon, tzy =
3,354 p < 0,01; péon tun wpv omd v avtotouio = 105,63, T.A. = 18,3; uéon tiun petd
v avtotopio = 89,22, T.A. = 23,58). [Tapd 10 yeyovdg OTL LIPYE CNUAVTIKT HEIMOT TOV
Bépovg petd v ovtotopio Kot 6TIG TPELG OUAdES (apoevikd: ti3) = 12,644 p < 0,001, néon
mn = 1,41, T.A. = 0,41; Onivkd: te) = 14,230 p < 0,001, péon tyun = 0,90, T.A. = 0,20;
avniko: t10) = 10,844 p < 0,001, péon tyun = 0,76, T.A. = 0,23), avtn dev gaiverar va eiye
ONUOVTIKN EMIOPACT] GTNV KIVNTIKY €Midoon TV atdpmv (pe e&aipeon ta OnAvkd droua)
(Ewéva 4.2.). Ta Ondokd PBpédnke va €gouv onUOVTIKG HKPOTEPT GXECN LWKOVS OVPAC
TPOG PNKOVG KeEPOAOKOpHoL om’ O,Tt Ta. apoevikd kot to. aviiika (ANOVA: F33) =
11,216, p < 0,001, post hoc Tukey HSD test: apoevikd - Onivké: p < 0,001, 6nivkd -
aviAka: p < 0,01) (néon typn: apoevika = 1,75, T.A. = 0,11; Onioxa = 1,44, T.A. = 0,20;
avidka = 1,69, T.A. = 0,18).

H xwnrikn enidoon mpv ko PeTd TV awtotopio Ppédnke o6tL emnpedletar amnd
SLPOPETIKOVG LOPPOAOYIKOVS yapokTnpes. Ta oamoteAéopata Tng avdAvong yuw tnv
enidpacn TV onuoviik®v petafAntov  dtvovtar otov Ilivaxa 4.2. Tw Adyovg
amAOTOINGNG NS AVAYVOONG TOV AMOTEAECUATMV Y10 TOVG YOPUKTPES OV EMNPEALOVLV
™V KIVNTIKY €m{000T, TO EVPNUATO TOPOVCIALOVTOL VIO HOPON YPOPNUOTOS GTO

Mapaptnua II (Ewova X£2.).

Olo To dTOpO EPEAVIGAY KOVOTNTO OTOOIGHOD TPV Omd TNV OWTOTOMIN, UE TO
aviAika, va 01modilovy e VYNAOTEPO. TOCOGTA O’ O,TL TO OPCEVIKA KOl TO OVIALKOL
(mM0G06TA dmMOdIGHOL TPV amd TNV avtotopia: apcoevikd 64%, Onivkd 60%, aviiika
91%). O1 vyMAdTEPESG EMOOGELS TPAYUATOTOMONKAV GE TPOCTAOEIES GTIG OTOIEG TAL ATOLL
eupdvicav oumodiopd (IMivaxkag 4.3.). Metd v oavtotopic udévo ta avilka dTopd
owmodeov aAld 6e mTOAD piKpOTEPO Pabud (MTOGOoTE SUTOSIGHOV HETE TNV ovTOoTOMiOL!
apoevikd 0%, Onivkd 0%, aviiika 27.3%). Ta apcevikd dropo yevikOTEPO ELOAVIGOV TN
pikpotepn mpobupia yio va tpé€Eovv (Tpv amd TV avTtotopio, apcevikd: 43 «KoAécy Kot
27 «kaxécy mpoomdBeleg, OnAvkd: 37 «karéoy kot 13 «kokég» mpoomdbeieg, aviiika: 45
«KOoAEQ» Ko 10 «koakég» mpoomddeteg; Letd TV avToTopia, apoevikd: 42 «KaAEg» kot 28
«koKécy mpoomdOeteg, OnAvkd: 34 «oréc» kol 16 «kaxkégy mpoomdbeieg, avhiiika: 49

«KOAESH KO 6 «KOKES) TPOOTAOEIES).
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[Tivaxag 4.2. Ot HopPOLOYIKOL YOPOKTNPES LLE CNUOVTIKY EMLOPACT GTNV KIVNTIKY| EMIO0CN

TOV aTOU®V Yo, 0poeviKd, OnAvkd kot avihika. TTAB: mocootd anmAcwong Bapovg, beta:

oTaOGHEVOG

OLVTEAEOTNG moAwdpounons, b:  un  otobuicpévog  cuvteleotng

TOAVOPOUN GG, I: TOGOOTO TV HOVTEAMV OOV KABE YOpaKTNPOC EUPAVICETOL ONUOVTIKOC

v KaOe avdivon. Ot vroAomeg cuvTopeDoElS dlvovtal otn AeCdvta tov [ivaxa 4.1.

Apoevika

MéyioTh ToydTTO TPW 0o TNV avtotopia, R°=0,538

Xopoktipog beta b i
OA -0,37465 -7,7494 0,67
on 0,1755 15,545 0,41

AMA -0,0909 -16,313 0,22
Méyrotn ToyvTNTO HETA TNV AVTOTONIC, R’=0,273
beta b i
A -0,21423 -91,350 0,43
I -0,06152 -9,817 0,17
Méyrwotn emrdyvven Tpiv amd TNV VTOTON O, R%=0,617
beta b i
AMA -0,4099 -901,1 0,72
on 0,2437 488,5 0,53
OA -0,1597 -116,2 0,34
MéyioTn emTdyoven petd Ty avtotopia, R°=0,691
beta b i
A -0,81086 -25624,69 1
ITAB -0,08312 -69,27 0,3
Onivka
Méyrwotn TayvTnTe TPV 0é TNV avToTOpia, R°=0,636

Xopoktipog beta b i

MKK -0,4635 -0,3642495 0,72

on 0,1168 1,4152143 0,25
MéyioTn emtdyoven petd Ty avtotopia, R°=0,533

beta b [
MKK -0,3704 -25,37634 0,60
A 0,1924 180,71498 0,38
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Avijlika

MéyioTh emrTdyoven mpw amé Ty avrotopio, R’=0,482

Xopoktipog beta b i
AMA -0,3337 -932,5397 0,28
A 0,3740 2866,9728 0,28

MéyioTn emTdyoven petd Ty avtotopia, R°=0,921

beta b i

I 0,4574 2620,124 1

o1l 0,9493 989,3565 1
A -0,1988 -1293,2941 0,34
AMA -0,3873 -472,2211 0,66

[Tivaxag 4.3. ZOykpion emddcenv HeTaEd TPOCTUOEDV GTNV TOPOLGIo Kol amovcio

OUTOSIGLOV TPV TNV OVTOTOUIN TG OVPALG.

Méywo Tayvmyra (m/s) Méyioty oTiypaia emrdyoven (m/s°)
Amovoia 61TodIepnov Awtodwopog Amovcio 61TodIepnov Autodopog

Apoevikd

Paired t test: -3,68 p < 0,01 Paired t test: -3,28 p < 0,05

1,90 2,25 82,75 99,25
OnAvkd

Paired t test: -3,99 p < 0,05 Paired t test: -1,92 p > 0,05

2,06 2,42 93,9 104,3
Avilka

Paired t test: -6,03 p < 0,01 Paired t test: -3,77 p < 0,01

2,06 2,52 89,05 109,2

70



4.2.1.3. Zvinon

H xwntkn emidoon emnnpedletor omd TOAAOVG TOPAYOVIEG. XTNV TOPOLGO EPYACIA,
dtepeuvnnke katd mdco emmpedletal n KNtk €midoor, amd TN HOpPPOAOYio KOl TN
LETATOTIGT TOV GOUATIKOV KEVIPOV BAPOVE MG ATOTEAEGOL TG AVTOTOWING TNG OLPEG, Kot
OV SuTodIGHoV. To UNKOC TV AKP®V KOl TOV TEAUATOS Y0V GNUOVTIKY ETOpAcT oTNV
KvnTikn enidoon tov vro e&€taon opddwv (Ilivaxoag 4.2. ko [Hapapmmua I, Ewova X6.).
H avtotopia ¢ ovpdc ennpéace apvnTikd TV KIVNTIKN €nidoon poévo ota ONAvKa dtopo
(neiwon ToyvTTOG KO emiTdyvveng petd v avtotopia) (Ewova 4.2.). [apd tov 611 Oa
AVEIEVE KOVEIG Ol ETUTTMOGELS TNG ALTOTOWING TNG OLPAC GE ATOLO TOL 1010V €I00VG v glvart
ot 101eg aveEapTTOS UAOL Kot NAKiag, avtd dev @aivetar va cvpuPaivel otnv Tapovoa
nepintwon. H avaioyia pnkovg ovpdg mpog punkog ke@arokoppov yia ta OnAvkd eivon mo
YOUNAY] omd 0,TL OTO. OPOEVIKA KOl OVIALKO GTORO KOl, KOTQ GUVETEW, 1 OTOAEL
COUOTIKOD UNKOLG &lvar UKpOTEPN. AOOUEVOV TOV ATPOPAENTOV UNYOVICUADV TOV
Aappévovy yopa Katd o TpEEo Kot TIg WtnTepATNTES TNG 0VPAGS (T.). dALoTE Aettovpyel
¢ avtifapo mov guvoel To TpEELo Kot GAAote cav ypnotpo Papog (€ppa) Tov avEdvet Tnv
omsOélkovoa dvvoun) (PA. Kepdrowo 4.2.), pe Paon to vrapyovta dedopéva dev givat
dvvatn N gpunveia T@V SpopdV 6Ta TPOTLTO EMIOOCNG LETE TV cvToTopia HeTall TV

SLPOPETIKMV OUA®V.

[Top® Olo avtd, M oavtoTopio TNG OLPAG EMMPENCE OPVNTIKA TNV KOVOTNTO
OumodGpov, kabmg petd v avtotopicn To. eVAAKO dTOpO EUEOVIGTNKOV oviKovo vo
OurodicovV, EVM T OVIIAKO ATOUO EIYOV LEIOUEVN IKOVOTNTA GE GYEON LE EKELVT TPV Omd
NV 0VTOTOUIO TNG OVPAG. Xe OAEG TIG TEPUTTMOOCELS TPV OO TNV AVTOTOWIN 01 KOAVTEPES
TPooTadeleg TV atOU®V mpaypoTonomdnkay katd ™ dwdpkele ourodiopov (Ilivakag
4.3.). Ta mheiota dtopo NTOV KAVA Vo, d1t0dicovy KTl T0 TPEEO (VMK TAve amnd
60%, aviika 91%), mpiv amd v awtotopio g ovpds. Katd tov Simodicpd 1o GOtk
Kkévipo PBapovg petatomileTon 010 Mo HEPOS (TAve amd to. omicOio dkpa) TapEXovVTag
£tol TV KavoTNTo midoong o€ vynidtepa emineda (Aerts et al. 2003; Dhongra 2004).
Katt avaloyo éxer xataypogel kot oe €idog tov idov yévoug (A. erythrurus) mov
YPNOOTOLEL TOV S1odIoHo Yo va avnost Ty enidoon tov kotd to tpé&uo (Aerts et al.
2003), kdrt o omoio @aivetar va woyvel kot oto A. schreiberi. A&ilel va onueiwdel 611 0
dmodiopds Bempeitol omavio Pavouevo oe cavpeg g owoyévelag Lacertidae kot eivar
avtikeipevo mov ypnlel mepaitépm depedivnong. Amd Tig eAAyLoTEG £pYAGieg OV EXOLV
yivel, £xel OaTumOEL 1 dmoym OTL 01 GADPES OVTNG TNG OTKOYEVELNG UTOPOLV va 01modilovv
and moAd vopic katd to tpé&o (Aerts et al. 2003; Vanhooydonck & Van Damme 2003),
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oe avtibeon pe cadpeg ¢ owkoyévelog Agamidae, otig onoieg 0 dmodioudc Bewpeitan
EUECO OMOTELECHLO IOV EMEPYETOL LETA TNV VIEPPaCT VOGS opiov emtdyvvong (Clemente

et al. 2008).

Ta apoevikd dtopo OTIC TEPICCOTEPEG TMEPMTMOGEIS OV OmESOAV OTO PEYIOTO
dvvotd emimedo. Xe oOykplon pe To ONAvKA kol To aviAiko, NTov To anpdbvpa va
TPEEOLY KOl EKAVAV TIG TEPIOCOTEPEG «KKAKECH TPOOTAOEIES. AEOOUEVOL OTL O YEPIGHOL
Kotd to meipapo Nty ot 1810t Yo OAeg TIC opdadeg, avt N arpobupio amd pEPOVS TV
apoevik®v umopet va e€nyndel amd tn SlopopeTIKn avTIONPELTIKY TOVG CLUTEPLPOPE. Tl
TEPLGGOTEPA EION CAVPOV, TO OPCEVIKA ATOUA £XOVV 10101TEPA EMOETIKY) GUUTEPIPOPE Ko
EUTAEKOVTOL G GLYVEG CUUTAOKEG Yl0L TNV VIEPACTION TOV TEPoy®V tovg (Lailvaux &
Irschick 2007; McEvoy et al. 2012; Cooper et al. 2015), evd tavtoypova mpénel va
Bpiokoviar ce eypnyopon MGTE VO HTOPOLV VO OVTILETOTIGOVV Thavovug Onpevtés. H
QITOLTNTIKY VT KOTAGTOON Umopel v eENYNOEL T GUUTEPLPOPE TOV APGEVIKOV ATOUMV
KaBdg 1 avoyn TOVG GTO EPEBIGLA, TPV TPATOVV GE GUYY|, fval LeyaAdTEPT A0 TIG GAAES

dvo opddeg (Cooper 1997; Martin & Lopez 1999).

Ot LOPQOUETPIKOTL YOPOUKTIPES EUPAVIGAV CNUAVTIKEG SOPOPES LETAED OA®V TV
opdd®v mov e€gTdoTNKAY, AKOUN Kot PeTd T 010pOwon tov peyebov Pdoel copaticod
peyébovg (Ilivaxog 4.1.). Emiong, m emidpaon twv HOPPOAOYIKAOV YOPOKTP®V GTNV
KNtk enidoon dev elyav kdmolo otabepd mpdtumo petald maAnbucuov (Iivakag 4.2. kot
[Mopapnpua 11, Ewodva £6.). Afoonueiom ivar m apvntikn emidpacn tov omicOunv
dKpoV o010 apcEVIKA ATopa, KATL oL €pyeTon G€ avtiBeon pe TPONYOVUEVEG CYETIKEG
€PEVVEG, 01 0Toieg amodidovy cuyvd ota omicOia dipa T CNUOVTIKOTEPT EMIOPACT] KATA TO
tpé&po (Stiller & McBrayer 2013; Sathe & Husak 2015). Exiong, diaitepo evolapépov
epeaviCet 1o yeyovog 0Tt T0 UNKOG Tov omicOiov méALaTOS glye onuavtikn Betikn enidpaon
o€ 0Aeg T1G opadeg (IMivakag 4.2.). ZOuemvo e T 0moTEAEGLOTO, TO UNKOG TOV oKAVO®V
epeavilel BeTikn GLoYETION HE TO UNKOG TOL TEAUATOC Kot £TGL TO TeEAELTOi0 Umopel va
BewpnBel mg KaAdg Eppecog deiktng yuo va eheyyBei n emidpaon tov akdvOmv 6to TpEELo.
To pnkog tev akdvlwv, Tapd to yeyovdg OtL eehktikd Bempovvtal TPOGAPLOYH TTOV
oyetiletoan pe oppmon vmootpopato (PA. Kepdiowo 4.2.), eoaivetor va avédvelr v
TPOGELON Ko, Kath cvvénela, v enidoon tpe&inatog (Higham 2015). Q¢ ex tovtov, M
xpNoN TV axdvlov kotd to tpéEio ypnlel TePLocdTEPNG SlEPELVNONG GE GYECT LE TNV

eMiOpaoT G€ SLAPOPOLG TVTTOVG VITOGTPMOUATWV.
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XopaKTNPIoTIKN] NTAV 1] EVOAAAYY| TNG EMIOPAONG TOV LOPPOAOYIK®DY YOPUKTNPOV
TPV KoL LETA TV avtotopia. [Ipv amd v avtotopio, onUovTiKY €Xidpacn TNV €NiO00N
glyav yapaxktipeg mov oyetifovrav pe ta omichio dkpo TOGO OTA APCGEVIKA OGO Kol GTa
OnAvkd dTopa, EVO HETA TNV OVTOTOMIO TNG OVPAS AVTO AALAEE KOl ELPAVICOV GNLLOVTIKN
eMOpaoN YapaKTPESG OT®G Ta. TPOGhia dkpa Kot To TAGtog Aekavng (ITivakag 4.2.). Avtd
0PelleTOL OTN HETOTOTIOT TOV COUATIKOD KEVIPOL BAPOVG TPOG TO UTPOCTIVO UEPOG KO
elvat evOEIKTIKO TV OAAOYDV OV EMPEPEL 1) ATMOAELN TNG OVPAG GTOV KIVITIKO UNYOVIGUO
tov covpov (Arnold 1984; Martin & Avery 1998; Fleming et al. 2009; McElroy &
Bergmann 2013). EmutAéov, | andAelo TS ovpag eaivetal vo eival 0 AOYog NG advvouiog
OmodIGHoy KaTé TIG TPOoTADElES UETA TNV ALTOTOUIO TG OVPAS, MG OMOTEAEGLO TNG
TpOcOlag PETOTOMIONG TOV cmuaTikoy kévrpov Papovg (McEIroy & Bergmann 2013). To
YEYOVOG OTL Ta. aviAka dtopo akOpo Kot HETd v avtotopia eiyov pepkn| wavotnta
Ouodo oy, mBaVO vo. OPEILETOL GE OVTOYEVETIKEG OPOPES Tov oyetiCovior pe TNV
KOTOVOUN TOL COUATIKOD PBAPOvE Kol HEWMVOLV TIG EMOPAGELS TOV EMEPYOVTOL KATH TN
UETATOTION TOVL KEVIPOL PApovg, oTo HIKPOTEPO Kol EAOQPVTEPO ATOpd. Xe KAOe
mepinTooN, TO EVPNUATO TG TapoVcas €pyaciag OGOV apopd Tov SmMOSIGUO Kol TV
avtotopio TG oLVPAG elval 6 TANPN CLUPMVID LE TA EVPNULATO TN KAUGIKTG EPYACIOG TOL
Snyder (1949), o omoiog damicT®oe TV ATOAEWD TG IKAVOTNTOG OUTOSGHOD GE GAVPES
tov &idovg Basiliscus basiliscus petd v agaipeon g ovpac TOVG Kol avVOyVOPICE TOV

KaBoploTikd pOAO TNG OVPAS MG avTiBapo KATA TN SLUPKELD TOV TPEEILOTOC.

H mopovca epyacia £dwoe apKeTég TANPoQopieg o€ oyéomn e To TMOG ennpedleTon
0 uNxavicpds kivnong katd to TpEEo UETE TV avToTOopMia TG 0VPAS KaBMS Kol 6TV
EMOPOAON GYETIKA Le TNV IKavOTNTO dutodicpov. [ap’ 0Aa avtd, 1 enidpaon twv akdviwv
kabmOg Kol 1 onuacio TOL £YEL TO TOCOGTO OMMOAELNG TNG OLPAC HETAED OLOPOPETIKDOV
opdd®V OGOV aPopa TNV KIVNTIKN £midoot, xpNlovy TePIocOTEPNG OEPEVVNONG DOTE VO

eEayBovv acpaAn cvunepdopota.
4.2.2. KivnTiki] erid0oomn Kol (p161] VTOoTPOUATOV
4.2.2.1. MeBodoroyia

Ot derypatornyieg mpaypatoromOnkay kotd to £tog 2016 (Mdio - Ahyovoto) 6Tovg TpEIg
npoavagepBévieg mAnbvopovs (I'épr, Axpotipt, Aypd) kot oaxoAoVBmg To dtopo
HETAQPEPONKAY GTO €PYOOSTNPO OMOL Kol TPOyHoTomombnkay ta mepduato. o va
otepevvnbel xotd mOHG0 vEApyovv Opopés peTah mAnOBvopdv oty YpNon TV
VTOGTPOUATOV TOVG, KOTOOCKELAGTNKOV VTOGTPOUATO TOL AVIIGTOOVGOV GE OKETO
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YOUA, YOUO LE TETPES KO AUUO, TOL oTtoia NTav dvuvatd va torobetnBodv oTov dtadpopo
mov ypnotpomombnke kot ota mepdpato tov Kepoioiov 4.2.1. Ta vmootpodpato
KOTOOKEVAGTNKOV UE BACT TOVG TOTOVG VITOCTPOUATMV TOL VIAPYOVV GTO EVOLOLTHLATOL
otoug tpelg mAnbvopove (Ewova 4.3.). Baocilopevor oe mponyoduevn dlepedvnon g
Kivntikng emidoons (PA. Kepdiao 4.2.1.3.), oto cuykekpyévo meipopa 600nKe 1dtaitepn
EUQaoT), TEPAV TNG EMIOPACTG YEVIKMDV LOPPOAOYIKMV YOPAKTPWV TOL oyeTilovtal e tnv
kivnon (BA. Mapdpmua 11, Ewova X9.), otnv éupeon enidpacn mov £xovv ot drxaviec oto
OUKTUAN TOV ATOU®V GTA TPiCt VTOGTPAOUATO OLOLPOPETIKTG GVOTUCTG (YD, XOUW/TETPA,

GHLHLOG).

H enidpaon mov €povv ov dxovlec Paciotnke o610 PNKOG TOL HOKPVUTEPOL
JOKTVOAOV, TO 0010 OTOTEAEL TN UIKPOTEPT EUUEST HETPNOT] TTOV UTOPEL VAL ODGEL GYETIKES
mnpoeopieg v T1g dkavleg. o va damotwbel 1 ovoyétion TOv VIAPYEL HETAED
akdvOmV Kol UNKoOLg SaKTOAOL ANEONKOV HETPNOES (UNKOS TV TPLOV UAKPOTEP®V
aKdvOmV Kot GLVOMKOG aplBudV akdvOwv amd T Pdon Tov daKTOVAOL PEYPL TO VOYL) amd

ovvolkd 60 dtopo (20 dtopo amd kabe TANOLGUO).

Ewdva 4.3. Ot 1petg TOToL TE(VNTOV VITOGTPOUATMOV TOV YPNGLOTO 0KV GTOV
Ouadpopo, ®oTe va EOROIwHOVV 01 THTOL VTOGTPOUATWV TOV AVTIGTOLYOVV GTOVS THTTOVG
evotutpdtev tov ved perétn tAnbuoumv. A. I'épt - youdtivo vroctpoua, B. Aypdc -

METPMOEG VIOSTP®UA, . AKp®TNPL - QUUMDIES VTTOGTPO O

IMa Tov vroAoyiopd g péyiomg tayvntag (MT) kon péyromg emrdyvvong (ME),
kaBmg kot yioo v aEloA0YNoT TOV EUTAEKOUEVOV HOPPOAOYIK®V YOPOKTP®V, KAOE
dtopo mpaypatonoince mévte mpoondbeieg Tpekipatog, oe 01ddpopo unKovs 2,5 pETpwv
Ko TAdtovg 12 ¢m, o omoiog £pepe KOKKMOES LITOGTpwa ot Bdon tov (Ewova 4.3.).
[Tpwv and kéOe mpoomdOeia Ta dropa BepuopvOuloy yo pio dpa, 6e E01KA SIUUOPPMUEVO

terrarium, pPE TAYOKVLOTEC GTO £va OKPO Kot AaUmTipo mupoktdcens (150W) oto diro,
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hoTE va emtthyovy Tig embBountéc Toug couatikés Beppokpaocieg (Van Damme et al. 1986),
oTIG omoieg eivan o€ Béom va amoddcovy oto péytoto (Irschick & Losos 1998). H ektéheon
TOV TEWPAPOTOG Ko 1) ekTipnon ¢ Kwvntikng emidoong (MT kot ME), vroloyiotnkav

akolovbmvtog TV 1010 pebodoroyia pe ekeivn oto Kepdiato 4.2.1.

H a&oAdynon 6Awv TV atOU®V TPayIaTOTomONKE Kol GTOVG TPELS SLOPOPETIKOVS
TOTOVG VITOSTPOUATOV Yo 22 dtopa amd to ['épt (12 apoevikd kot 10 Onivkd), 22 and tov
Aypo (11 apoevikd kot 11 OnAvkd) ko 23 and 10 Axpotpt (11 apoevikd kot 12 OnAvkd).
Kotd v eétoon TV KIVNUOTOYPAPNOGE®Y  ONUEIOVOTOV €0V TO.  GTOWO

TPOYUOTOTOLOVGOV JITOSIGHO KOTA TO TPEELLO.
EneCepyocio 0£00pévev KOl 6TATIOTIKT AVAAVGT)

Apywd ypnowomombnke o tomog twv Lleonart et al. (2000), 6nwg Kot ©TO
Kepdhao 4.2.1., ®ote va kKavovikomombovv ta dedopéva kot va apopedel n enidpactn tov

copatikol peyébovg amd Toug Lo £EETAGT] LOPPOAOYIKOVS YOPAKTIPES.

Apywd pe ™ yprion tov Aoywoukod SPSS (IBM SPSS Statistics, V20),
TpaypatonomOnke EAeyyog Katd mdco ta dedopéva Exouvv Kavoviky] Kotavoun (EAeyyxog
Shapiro - Wilks) kat opotoyéveia otn dwakdpaven tov petaPAntov (éleyyog Levene) kot
axoArovOnoe Loyapibuion (1ogll) twv dedopéwv. Me T ¥pnoT TOV TOPAUETPIKOD EAEYYOV
eEaptnuévav petafintov (paired t test) kot povodpoung ToALTAPAYOVTIIKNG AvAAVONG TNG
dwkdpovong, eléyydnke Katd mdGo VIAPYOLV S10POPES OTIC COUNTIKEG Oeplokpacieg
KOTO TV KIVNTIKH TOVG EMLO0GT 0PCEVIKAV Kol ONAVKOV aTOU®V 68 Kdbe vIOSTPOLLA, KoL

peTaED TV TANBuoUGV, avTicToKO.

2T OLVEYEWD, WHE HOVOOPOUN TOAVTOPAYOVTIIKY] OVAALGT NG OLOKVUAVONG
a&loAoynOnKav ot dSopopEc PETAED PLAETIKOV Kot TANOVCUIOKOV OLAd®V OGOV apopd Ta
HOPPOAOYIKA TOVG YOPOKTNPLOTIKA. Me ypnon mapoapeTpikod eréyyov eEaptnuévav
petapAntov (paired t test) eléyyxOnkav ot dtapopég oTNV KIVNTIKY TOVG EMId00N GE KAOE
vrootpopa. H ocvyvomrto epedviong Oumodiocpod HeTaED QULAETIKOV Kol MAIKIOKOV
opdomv a&loloyndnke pe ) ypNom Tov EAEYXOV le XPNOYOTOUDVTOS TOV TAPAUETPIKO
ovvteheotn) cvoyétiong Pearson (r), a&oloynnke o Babudc cvoyétiong petald pnKovs

Kot oplfpol TV akdviwv, Kot ToV HNKOVG TOV HEYUADTEPOL doTOAOL GTO 0micH0 diKpo.

H a&oAdynon g emidpaong TV HOPPOAOYIKOV YOPUKTAP®V CTNV KIVNTIKY|
eMidoon TAVD 6€ KAOBE VITOCTPWLO, TPAYLATOTOMONKE e TNV EQOPLOYN TNG HeBodoroyiag
twv Burnham & Anderson (2002), 6nwg éxel meprypapei ko oto Kepdiowo 4.2.1.
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4.2.2.2. Amoteléopata

Ot Bepokpaciec COUOTOG OEV EUPAVIGAY COTIAVTIKEG OLOPOPES LETOED PUAETIKMY OULAOWV
N ©nbvoudv. To pnAKog TtV TPUOV HAKPOTEPWV oKAVOWV 6TO pHEYAAO OAYTLAO TOV
omic010V TEAUOTOG EUPAVICE 1GYLPT CGLOYETION UE TO UNAKOG TEAUATOG TOV OTOU®V 0o

6Aovg Tovg TAnBvouovg (Tlivakog 4.4.).

[Tivakag 4.4. AmoteléopoTo TOL CLVTEAEGT cLoYETIoNG Pearson peta&d punkovg akavlwv

KOl WKOVG TEAUATOC.

ITin0vopég Mnikog 1" dxavOag  Mnkog 2™ dxkavlag  Mnkog 3™ axavOog

R Y r Y r p
I'ém 0,737 <0,001 0,752 <0,001 0,637 0,004
Aypog 0,674 0,001 0,727 <0,001 0,712 <0,001
AxpoTipt 0,590 0,006 0,589 0,006 0,609 0,004

Ta  KOVOVIKOTOMUEVO, HOPPOAOYIKG  YOPOKTNPIOTIKA EUQPAVICHV  GNUOVTIKEG
Spopég petalh puietikodv opddwv (Iivakag 4.5.) kot v avtd Tov Adyo 1 chyKpLon TV
HOPPOAOYIK®DV YOPOKTP®V UETAED TANBvou®V Tpaypatomomdnke Cexywpiotd yo kdbe

evietikn opdda (IMivaxag 4.6.).
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[Mivakag 4.5. AnoteAéopata one-way ANOVA yio Toug LopPoA0YIKOVS YOPUKTNPES LETAED PUAETIKAOV Opad®mV kdbe mAinbuopod. T.A.: tomikn

arokion, MKK: punixog keparokpopot, Ovpd: punikog ovpdc, ITA: uikog tpdcsbiwv dkpmv, OA: unkog onicbiwv dkpwv, ITA: unkog tpochiov

daytvAov, OA: punkog omicBiov daytvAov. Ot TipéG pécwv Opwv divovtor o Cm.

'épr Aypog AKpoTiHpL
Apoevikd Méon Méon Méon
XopokT)pog ) T.A. F,20) P . T.A.  Fqo0 P . T.A.  Faoa P
ONAVKG T Tipn T
MKK 7,1 0,43 13,337 0,002 6,9 064 2373 0,139 6,35 0,4 3,786 0,066
6,45 0,41 6,5 0,34 6 0,44
Ovpd 14,62 156 107,988 <0,001 1356 1,55 15432 0,001 131 1,42 16,040 <0,001
12,15 1,37 11,23 1,17 10,25 1,67
A 264 014 17482 0,001 263 02 7293 0014 24 012 6,267 0,021
2,38 0,13 2,43 0,12 2,25 0,17
OA 4,6 0,23 24887 <0,001 4,65 0,14 74,480 <0,001 4,49 0,43 14,140 0,001
4 0,28 4 0,16 3,96 0,22
A 0,65 0,09 1,340 0,261 0,59 0,07 1,683 0,209 0,5 0,05 1,153 0,296
0,59 0,11 0,56 0,04 0,48 0,07
OA 1,29 0,14 3,747 0,068 1,24 0,12 16,082 0,001 1,22 01 15972 0,001
1,13 0,22 1,1 0,09 1 0,1
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[Tivaxkag 4.6. AnoteAéopota one-way MANOVA Y10 Tovg LOpQOAOYIKOVG XOPAUKTIPES LETOED OUAOWV avd LAETIKN opdda. Ot GUVTOUEVGELS TV

yopaxtnpov dtvovtal otn Aeldvta tov Iivaka 4.5.

Apoevika Onivka
Post-Hoc Tukey HSD Post-Hoc Tukey HSD
Y Y
Xopoktpog Fesy P Fes) P
'épr Aypog 'ep Aypog
Aypoc AkpoTipt AKpOTAPL Aypoc AxpoTiplt AKpOTHPL
MKK 6,410 0,005 0,633 0,004 0,045 5,303 0,011 0,774 0,075 0,011
Ovpa 2,821 0,075 0,284 0,067 0,729 |16,952 <0,001 <0,001 0,001 0,287
MmA 7,801 0,002 0,965 0,003 0,007 | 4,641 0,018 0,691 0,132 0,016
OA 1,042 0,365 0,882 0,603 0,346 0,547 0,585 0,901 0,845 0,556
A 12,429 <0,001 0,193 <0,001 0,011 7,307 0,003 0,515 0,003 0,031
OA 0,891 0,421 0,662 0,403 0,905 1,511 0,238 0,449 0,222 0,870

78



2ta dropa amd to ['épt, kot amd g 600 PLAETIKEG OUADES, OEV OEPEPE CNUOVTIKA
N KWNTIKN TOLG €mid00T VM GTO TPio VTOCTPOUATO TOV €EETAGTNKAY (YD, TETPA,
dupoc) (ITivaxag 4.7.). Ta apoevikd dtopo amd tov Aypd €lyav oNUOVTIKG LYNAOTEPN
TOYVTNTA GTO YOO Tapd oty aupo (paired t test: tao) = 2,348, p < 0,05), evd emrdyvvov
G€ ONUOVTIKG VYNAOTEPO EMIMEdD GTO YO omd 0,11 6T AAAL 0VO VIoGTpOpaTa (TETPAL,
aupog) (paired t test: soil vs rock, tae) = 2,719, p < 0,05; soil vs sand, tuo) = 2,249, p <
0,05). Ta Onivkd dtopo amd tov Aypd amédwoav oto 10 emimedo Kot oto TPio
vrootpdpata. To apoevikd dtopo omd 10 AKPOTAPL TETVYOV CNUOVTIKG LYNAOTEPES
TOYVTNTEG OTO VIOGTPMUO TETPOG Tapd Gupov (paired t test: tg) = 2,351, p < 0,05), evad
TETVYAY VYNAOTEPQ. EMimedo emtdyvvong oto 610 VIodoTpOUN Tapd oto youo (paired t
test: t) = -2,333, p < 0,05). e yevikég ypappésg, to apoevikd dropo and tov Aypd méTvyav
VYNAOTEPES €MBOGES 6TO YoUdTvO vdoTpopa and kibe dAho mAnBvoud, téco oty
tayvtta (MANOVA: F30) = 8,278, p < 0,005; post hoc Tukey HSD: I'épt - Aypdg, p <
0,05; Aypoc - Axpotmpt, p < 0,005), 6co kot oy emtdyovon (MANOVA: F( 30 =
10,116, p < 0,001; post hoc Tukey HSD: T'épt - Aypag, p < 0,005; Aypodg - Axpotipt, p =
0,005) (ITivaxag 4.4.).

[Tivaxag 4.7. Méoeg Tég ™G KWNTIKNG €MIO0ONG TOV QULAETIKOV ouddwv amd Kdabe

mAnbvopo. H taydmra diveton o m/s kot 1 emtdyvven o€ m/s’.

Apoevika Onivka

I'épp Aypog  Axpomipr I'épr Aypoc  Axkpotipr

ToyvmTa (yopw) 2,5 2,73 2,38 2,33 2,54 2,5

Tayvtnte (téTpa) 2,5 2,6 2,54 2,33 2,6 2,56
Tayvtnta (dppog) 2,17 2,5 2,32 2,31 2,51 2,53
Emrayvven (yopw) 90 116,65 89,2 96,5 103 95,85
Emrayvven (métpa) 101 107,3 105,95 92,35 106,3 100,4
Emtayvven (appog) 96,7 106,6 97,3 924 1018 100,9

Kotd ™ ddpkela tov tpelipatog Bpédnkav va eanpedalovv v KIvnTikn €midoon

SPOPETIKOT LOPPOLOYIKOT XOpaKTAPEG TOGO avd @OA0 600 kol avd TAnbvoud (Iivakeg
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4.8. A., B. ka1 I'.) vmodeikvhovtag €161 O10POPETIKT| YPTON TOV VIOCTPOUATOS 0md KAOE
mTnBvoud, mov mOavO vo oPeideTal OTIG JPOPETIKEG OMOITNOEIS TOV UNTPLKOL TOVG
VIOGTPOLOTOC (avdAoya Tov evotantyuatog). 'l Adyovg amAonoinong g avayveoong Tov
OTOTEAEGUATMV Y10l TOVG YOPOKTNPES TOV EMNPEALOVY TNV KIVITIKN €MIOOGN, TOL EVPTLLATOL

nmapovctdlovtal vd popen ypagpnuatog oto Ioapdptmua II (Ewova £3.A., B. ko I').
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[Tivaxkoag 4.8. Ot Lop@PoAOYIKOL YOPOKTAPES LE CNUOVTIKY EMIOPACT] GTNV KIVNTIKY EN{O00N TOV ATOU®V 0md TOVG TPELS TANBuopovg. A. T'épt, B. Aypdg
ko I'. Akpotpt. beta: otabusvopévog cuvtehestnc molvdpounonge, b: un otabuevuévog cuvieleotig TaAvdpOUNoNS, i: TOGOGTO TOV HOVIEA®V OT

omoia Ka0e yapakTNpag epeavileTon onuUovTikog yio ke avdivon. Ot cuvtouedoelg TV yopoktmpwv otvovrol ot AeCavta tov [Tivaxa 4.5.

A.
I'épr
Xopoktipoag beta b I Xopoktipog beta b i Xopoktipog beta b I
Apoevika
Tayomyre (yépa) R?= 0,4921 Taybtnra (nétpa) R*=0,5562 TayoTyre (Gupog) R?=0,3028
MKK -0,280 -1,176 0,54 Ovpa -0,156  -1,285 0,36 MKK 0,409 0,988 0,69
Ovpd -0,250 -0,660 0,50
Emréyovon (yodpe) R?=0,4729 Emrayvvon (nétpa) R?=0,3247 Emrayvven (Gppog)
MKK -0,256  -1,796 048 OA -0,082  -0,156 0,21
OA -0,126 -1562 0,25 OA -0,119 -1,248 0,28
1A -0,176 -0,655 0,34 -
OA -0,108 0,079 0,19
Onivka
Tayotnre (xédpa) R°=0,3029 Tayotnre (téTpa) R°=0,4157 ToyoTnre (Gupog) R?=0,2784
Ovpa 0,151 1,339 0,29 Ovpa -0,156 2,003 0,36 MKK 0,409 1,639 0,69
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Emréyovon (yodpe) R?=0,4806

Emréayovon (métpa) R?=0,6022

Emrayvven (Gppog)

Ovpa 0,273 1,469 0,44 Ovpa 0,310 0,705 0,46
ITA 0,141 0,552 0,21
OA 0134 1,147 024 _
ITA 0,100 0,214 0,16
Aypog
Xopoxktipog Beta b I Xopoktipag beta b i Xopoktipog  beta b I
Apoevika
Tayomyre (xédpa) R?=0,3280 Tayotnre (téTpa) R°=0,0356 TayoTyre (Gppog) R?=0,319
OA 0,170 0,401 0,36 Ovpa -0,156 0,091 0,36 IIA 0,468 1,502 0,73
Emrdayvven (xodpe) R?=0,1981 Emréayvven (nétpa) R?=0,5379 Emrdyvven (appoc) R?=0,5591
Ovpd 0,273 -0,317 0,44 Ovpa -0,302 -0,625 0,49 TIIA 0,753 1,633 1
A 0,161 0500 0,28 OA -0,421 -1,956 0.25
OA -0,425 -0,686 0.21
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Toaydtre (yodpo)

Emtayvven (yopa)

Onivka
Tayomra (étpa) R?=0,7010
A 0,116  -0,498 0,25
OA -0,109 -2,281 0,24

Emrayvvon (métpa)

Tayotnra (Gppog) R?=0,3048
ITA 0,546 0,163 0,33
OA -0,543 -1,046 0,33

Emréayovon (appoc) R?=0,2189

- - MKK -0,404 -0,184 0,27
AKpoOTAPL
Xopoktipog Beta B I Xopoktipoag beta b i Xopoktipog beta b i
Apoevika

Taybtra (ydpa) R=0,7299

MKK 0,092 0,397
Ovpd -0,064 0,282
OA 0,601 0,532

Tayotnra (étpa) R=0,7899

Tayotnra (Gppog) R?=0,6083

0,23 TIIA -0,493 -0,926 0,72 MKK -0,242 -1,554 0,41
0,16 ITA -0,072 -0,790 0,16
0,83
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ITA

0,117

Emtéyovon (yodpe) R?=0,5065

0,266

0,17

Emréayovon (nétpa) R?=0,3134

Emvtéyovon (appog) R?=0,3792

OA 0,647 1,723 0,64 TIA -0,390 -0,970 0,61 TIA -0,138 -2,134 0,29
Onivka
Taybmra (yopa) R>=0,5422 Tayora (tétpa) R’=0,0865 Tayotnra (Gppog) R?=0,6999
1A 0,137 0,316 0,33 ITA -0,214 -0,982 0,37
OA 0,658 0645 1 - OA 0,196 1,184 0,37
IA -0,250 -0,251 0,43

OA

Emrayvvon (yopa) R’=0,2852

0,197

0,956

0,4

Emrayvvon (nétpa) R*=0,3884

OA

Emrayovon (Gupoc) R?=0,4725

0,223 1,830 0,43
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Agv gvtomionke Slpopd G TPOS TN cLYVOTNTO SUTOSIGHOV UETOED PUAETIK®V 1|
mnBouoplokov opddwv o kdmolo omd to Tpion vmootpodpata. [oap’ Ola avtd 1
TAELOVOTNTA TOV aTOU®V amd OAOVG TOLG TANOLGHOVG TpaypaToroinoay TPEEO pe
OUTOSIGHO KOTA TN SLAPKELN TOV TPOGTOOELDV GTIG OTOieg TETVYAY TO, VYNAOTEPO EMITEO
™m¢ kwntikng tovg emidoong (N = 189; mocootd tpetipatoc ota dvo mddo = 68,9%,

1060610 Tpetinatog oo Téooepa moda = 31,1%; ¥° = 189,000 p < 0,001).
4.2.2.3. Zvliton

Ta wpdtuIa Kivnong kot 1o Tpé€ipo emnpedloviatl amd dapopovg mtapdyovies. O TOTOC
TOV VTOGTPAOUOTOG aiveTal va £xel kKaBoploTikd pOAO GTU LOPPOAOYIKE, PLGLOAOYIKE Kot
NBoLOYIKA YOPAKTINPIOTIKAE TV Govp®dV To omoia kKabopilovy v KvnTikn Toug €mid0oN
(BA. Kepddowo 4.2.). ZOopemva Pe To AMOTEAEGLOTO GTNV TOPOVCH EPYOGI0 EVIOTIGTNKAY
dpopég petah mAnBuoudV TOv 0PEIAOVTAY GTOVG JLUPOPETIKOVS TOTTOVS VITOGTPMLATOG,

EVO 10 1010 cUVEPNKE Kot PETAED SLUPOPETIKAOV PUAMV.

Ta dropo tov TANOLVGHOV amd TOo AKPOTNPL €YoV GNUOVTIKE UIKPOTEPO WUINKOG
KEPUAOKOPLOV, KOODS Ko LIKPOTEP LOPPOAOYIKA YOPAKTNPIOTIKA TOV GYETILOVTOL LE TOL
Tpochia Tovg dkpa, o oyéon e o dropa ['epiov kot Aypol, evd dev cuvéPaive To 1510
yw. to. omicBa dxpa (ITivakag 4.5. kot 4.6.). Or TAnBvopol 'epiov kot Aypov gpedvicav
mapopoov peyébovg popporoykd yopokmnpiotika (ITivakag 4.6.). To gvpriuato avtd
glval o ocvpueovio pe moAodtePes £pevvec mov BELOLY TOL ATOWO TTOV TPOEPYOVTIOL OTd
EVOLOLTNLLOTO L€ OLOLOYEVI] DTOGTPAOUATO (AKPOTIPL) VO EXOVV HKPOTEP TPOGHIa dicpa
oe oyxéon pe dropa amd erepoyev] vmootpopato (['épt kot Aypdg). To yeyovdg avtd
amodI0ETOL GTOV UEIWUEVO pOAO TOv €yovv T TPOSHo Akpa oIV amovcio. EUTOdiwV,
kaBmg Ko oty Thoavn apvnTiky enidpacm mov £xovv AOY® ™G TAPEUPOAS TOVG GTNV
erevBepn Kivnon tov onichiwv dxpov kot to Tpé&o (Vanhooydonck et al. 2001; Herrel
et al. 2002). Onwg £xel Kataypo@el Kot 0md TPONYOOUEVES EPEVVES, OVTO KUTAIEIKVVEL TOV
ONUOVTIKO pOAO OV €YEL TO VIOGTPOUO GTY SWOUOPP®CT TNG HOPPOAOYIOG KOl TV
Kwntikov tpotonov (Rewcastle 1983; Lauder & Reilly 1991; Vanhooydonck et al. 2005;
Tulli et al. 2012).

[Topd TN SPOPETIKY) GVUOT TOV VIOCTPOUATOV TOV TPOEPYOVTAV OO TO. TPin
EVOLOLTNUATO, TO ATOMO Ogv €lyav LYNAOTEPES EMOOGELS OTO «YVOGTO» TOVG VITOCTPWLLOL
(ITivaxag 4.7.). Ta dtopa and to T'épt giyav v KoOvOTNTO VoL ATOOMGOLV GE TOPOLOLL
EMMEDN KOl GTOVG TPEIS TOTOVS EVOLOTNUATOV, TOAVOV AOY® TOV YOPOKTNPIOTIKOV TOL
VTOGTPAOUOTOS OO TO 0Toi0 TpoEpyovtal. To vooTpopa 610 ['Ept, TEPa amd Yoo, PEPEL
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KO YOPOKTNPLOTIKG TTOV GLVOAVTOUVTOL Kol 6T AAAO VO VITOCTPOUOTO (TETPES KO AULLOC)
(BA. Kepdrawo 2.1.). Ztn BifAioypagio vapyovv Kot GAAEG TEPMTMGELS OTIG OTMOIES TA
oLVOETA YOPAKTNPIGTIKG TOL VITOCTPAOUOTOS EXETPEYOV TN OlOTHPNCT XUPOKTNPLOTIKMOV
OV TPOCdIdoVV Yevikevpévn e€eldikevon katd n ypnon tov vrootpduatog (Sathe &
Husak 2015, 2018). Kdtt avdAioyo @aivetor va. cupPaivel kot yia tov tAnbooud Tepiov,

EMTPEMOVTOG GTO, ATOLO VO, TT0dIO0VV TO 1010 6€ OO TO VTTOCTPOLOTAL.

Ta apoevikd dtopo and tov Aypd onueiwocav vynAdtepn emidoon 610 YOUATIVO
VIOCTPWLLO, TOAVOV AOY® TNG TOPOLOLNG GVGTOCTG (CKANPO YD) TOV VITOCTPOUOTOS LE
aVTO A TO 0010 TPOEPYOVTAL, GE GUVIVACUO OUMG UE TN UELWUEVT] TOPOVGCin EUTOOIWV.
H amovcio gumodiov, mbavov enétpeye m pelwon g xprong tev Tpochimv akpmv Kot
™ ypnomn tov onichiwv dxpwv oto péyioto. Emiong, 10 okAnpd yopo ivar vwdoTpmpo
oV TapEYEL VYMAGL emimeda mpdoevong katd to Tpé€po (Claussen et al. 2002).
[evikdtepa, o apoevikd dtopa and tov Aypd onuelowcav Tic VYNAGTEPES EMOOGES GE
oxéon pe toug dAhovg dvo mAnBvopovg (I'épt ko Axpotipt) (Iivakag 4.7.). Qg yevikdg
Kavovog Oewpeitor 6Tl To ATOUO TOV TPOEPYOVTOL GO AVOLYTA EVOLOUTHILOTO. LLE OLLOLIOYEVT
VTOCTPOUOTO GVVHOWS EYOVV Kot TIC VYNAOTEPES EMOOGELS 0TO TPEEILO, AOYMD TV OPAIDY
KOToQuyiov og oyéon pe evolothpoto pe etepoyeviy vrootpopata (Kohlsdorf et al. 2004;
Goodman et al. 2008; Petriek et al. 2009; Tulli et al. 2012). TTop’ 6A0 ovtd, o€ VT TV
nepinton avtd dev @aivetal va 1oyvel kabmg Ta dropa and tov Aypd (To To ETEPOYEVES
vndoTpopa) eiyov TG LVYNAGTEPEG €MOOGES TOGO otV TaVTNTO OGO KOl OTNV
emtdyvvon. M mBovi e£nynon 6cov agopd v emttdyvvon givol 0TL 6TV TOPOVGi
TOAALDV KoTapLYiI®V (0Tmg cvpfaivel 6tov Aypd), ot cavpeg de ypetdletar va Eemepdcovy
ce toLuTNTA €vav Onpevtn, oAl omAd vo emTayhVOuV TO GULVTOUOTEPO TPOS TO
TANGLEGTEPO KATOPVYL0. ALTO 00MYel oV €MAOYN OTOU®OV HE TO LYNAGTEPO EMIMEON
emtayvvong (Huey & Hertz 1982, 1984). EmmAéov, £xel Kataypapei 610 Toperbov tmg o
OPKETEG TEPIMTAOGCEL; 000 av&dvetor M emrtdyvvon TGO aVEAVETAL KOl 1) TOYVTNTO
(Vanhooydonck et al. 2005, 2006; Higham et al. 2011). H 6gtikr} ovt cvoyétion, o€
GLVOLOCUO HE TNV ETAOYN LYNAGV EMOOCEWV EMTAYLVONG, UTOPEl va eENYNGEL TOV O
OTOTEAECUATIKO HNYoVIcd Tpe&itotog Tov atdpmv and tov Aypd o€ oyéon HE TOVG
dAlovg dvo mAnBvopovs. Ta apoevikd dtopo Axpotnpiov onueiwoav TG VYNAOTEPES
eMOO0ELS 6TO TETPMOES VIOoTpOpa. H vyniotepn enidoon oty métpa o oxéon Ue Ta
vroAouma, mOavOV ogeidetal oTn PEYIGTN TPOCPLGOT TOL TPOGPEPEL TO GKANPOTEPO

VIooTpOU amd Ta Tpia Tov ypnoomombnkav (Lejeune et al. 1998; Claussen et al. 2002).
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H etepoyévela mov mapatnpeiton og mpog ta emineda enidoong HETAED TV TPLOV
TANBVoUDV OTA SUPOPETIKG VITOGTPMOUATO, VITOJEIKVVEL TO TOCO ampOPAenta eivar ta
TPOTLTIOL TOL aKOoAOVBOVV Ol TANBVoLOL, MG TPOG TN YPNoN VROSTPp®uAtos. Ta mpdTuma
aVTé OTMG Kal 1 XPNON VIOGTPOUATOS, THAVO va emnPealoviol amd TOV COUATIKO TOLG

UNYXOVICUO (OC OTOTEAEGLOL TOV OTOLTGEMY TOV VITOCTPOUATMOV AT T OO0 TPOEPYOVTAL

(PA. Kepdahato 2.1. xon 4.2.).

Kotd tov éleyyo g ¥pnomg TV VTOGTPOUATOV HETAED TOV TPLOV TANOLGUOV,
EVTOTHOTIKOV OOPOPETIKOL LOPPOAOYIKOL YOPAKTHPEG TOV ElYaV EMIOPOCT GTNV TAXVTNTA
KOl TNV EMTAYVVOT], EVD OOPOPES EVTOMIOTNKAY Kol UETAED QUAETIK®V OPAO®V €VIOC
minBvopdv (Iivaxog 4.8. ko [Hapaptnua I, Ewova X5.). ['a ta apcoevikd dtopo and tov
mAnBovopd 'epiov o1 popporoywkol yapaktpeg Tov GyeTiloviav e T0 COUATIKO pEyeBog
Kot o Tpdcbio kol omicOio dkpa glyav apvnTiKn ETIOPACT GTO YOUO KOl HEWWUEV
enidpaom oty m€Tpa. e avtifeon, 6TV U0 TO UNKOG KEPOAOKOPLOV Yo TV {010 opdda
elye Betikn emidpaon. Zta Ontokd dtopo and to ['épt, Ta Tpdcbia kot omicOia dipa elyov
Betucn enidpaom oy TETPO, AKOAOVOMOVTOG TO TPATLTO TOV CYETILETO LUE TIC GTPATNYIKES
kivnong oe etepoyevn vrootpouata (Losos 1990; Herrel et al. 2002). H Oetikn emidpoon
TOV UNKOVS KEPAAOKOPLOV TOV ATOU®V atd To ['€pt kat yia T1g V0 PUAETIKEG OULAdES GTNV
dupo etvor oe cvpeovia pe ToAodTEPES £PELVEG TOV £J€1EAV TS TO HEYEAAO COUOTIKO
uéyebog £xel gvepyeTiky emidpaon o€ avorytd auudon svowortyuata (Melville & Swain
2000; Attum et al. 2007).

Ta dropo omd Tov Aypd kor amd TIC OV0 QULAETIKEG OUAOEG YEVIKOTEPQ
aKoAovBoVGAV GTPATNYIKY YPNONS TWV VITOGTPOUATOV KATO TNV OToiol YPMCLULOTOI0VGUV
ta Tpdcb akpa toug pe emrvyio (Ilivaxag 4.8.B. kon Mapdptnpa 11, Ewova Z5.B.).
Onwg éxer avagepBel mponyovpévmg, o€ VIOCTPOUOTO HE TOAAG eumddw (TuKVN
PAdotnon, meouéva KAaOW, TETPES KTA.), Omwg elvar avtd otov Aypd, m xpnon Tov
Tpociwv dkpwv emOPA €VEPYETIKA KOTA TO TPEEIWMO KOOMC emtpémel TV aAAayn
Kkatevbuveng N v avappiynon, ywo v omoeuyn epmodiov (Hildebrand 1985; Herrel et al.
2002; Kohlsdorf & Biewener 2006).

[Topd v evepyetikn ypnomn mov eiyav ta mpdcsbio dKpa TV ATOU®V OTO TO
Axpotpt 6T0 YOUATVO VROSTPpOUO, otV Aupo elyav apvntikn (Ilivaxog 4.8.1. ko
[Mopdptmpa II, 5.I'). Avto mbBavov opeideton oto 0Tl Ta TPOSH dpa Tapepmodilovv
v eAevBepn kivnon tov onictiwv dxpwv katd to Tpé&yio (Herrel et al. 2002). To yeyovog

OTL T dTopa ammd T0 AKPOTAPL ELYOV OVOAOYIKA LIKPOTEPQ TPOGHLO dKpa amd TOVS AAAOVG
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TANOLGLOVG evioyLEL TEPETAiP® avTn TNV Amoyr. H yevikotepn gvepyetikn enidpaon twv
omicO1V dKpwV KT TO TPEEO (YDOUA OTO OPCEVIKE KOt XM, QUIOG oTa ONAvKa) elvan
GE CLUPOVIOL PE TPONYOLUEVO EVLPNUOTO GYETIKE WHE TN YPNON VROGTPOUATOV 0md
mAnBvopovg mov mTpoépyovtan amd avorytég meployés (Vanhooydonck et al. 2001; Herrel et
al. 2002).

[evikotepa, n (pNON TOV LAOCTPOUATOV OO TO, ONALKA ATOUHO EUPAVIGOV
peyoAOTEPY aKpifelo cOUE®VE HE TIS OMOITNOES TMOV LIOGTPOUATOV omd To Omoio
npoépyovtav (Ilivaxag 4.8.). X1 TAEIOTEC TEPMTMGELS, 1| YPNON TOL VIOGTPDUOTOS TOV
axoAlovBovcay avTioTtolyovce otV TPOPAEYIUN xpNon PACEL TG TPOEAEVONC TOVG MOTE
va €xovv ) Pértio enidoon (PA. Kepdioto 4.2.). Ta OnAvkd dropa katd ) Sidpkelo Tng
KOnong €xovv va KovPaAncovy emmiéov BApoc kol avtd, OTMG €lval PLGIKO, AmOTELEL
onuUavTIKO TEPLOpIoUd Katd ™ didpketo tpe&iparoc (Sinervo et al. 1991; Olsson et al.
2000; Husak 2006). H tpnon tng 10avikng xpHong VaooTp®UoTog (Yoo Tov €KAGTOTE
mnBoopd) pe peyodvteprn axpifeta, eivor évag tpoémog va emtdhyovv 66O T0 dvvaTOV
VYNAOTEPEG EMBO0ELS, avEavovtog £tol Tic mbavotteg emiPimong tovg (dtapuyn amod
Onpevtéc, cuAMNYN Agiog kTA.) (Bauwens & Thoen 1981; Olsson et al. 2000; Husak 2006;
Vanhooydonck et al. 2015; Sathe & Husak 2018).

To pnKog toL PEYOAAVTEPOL OOYTOAOL &iye KOAN GLOYETION HE TO UNKOG TV
akavOov (Ilivakag 4.4.) wor dpo evdeikvoton 1 ¥pNomn Tov ®¢ EUUEGOS OEIKTNG NG
enidpaong tov akdvlov Katd 1o tpé&ipo. Emiong, to pikog tov peyaidtepov daytHAOL
glye evepyetikn emidpacn oy €midoot Yo OAOVLG TOLG TANOLVGHOVE GTO JLAPOPETIKA
vrnootpopoto (IMivaxoag 4.8.). Qg ek TOOTOV, GE GLVEYEW TPONYOVUEVNG GYETIKNG
depevvnong mov mapeiye mpokataptikég evosiEels (PA. Kepdiowo 4.2.1.) (Savvides et al.
2017), ot dxavOec pmopovv vo. OswpnBoldv pe 0oPAAEI OG YOPOUKTNPLOTIKO LE EVEPYETIKN
enidopaon kot to TPEENO 08 GAOVS TOVG TOTOVE VTOCTPOUATWV, HEG® TN ADENGNS TOL
KPOTNUOTOS KOl TNG TPOSPUONGS, UE TOPOUOL0 TPOTO oL GLUPAIVEL KO GTO TATOVTGLO
afintov otifov. Iap’ 6o avtd, ot drkovleg mbavov ivar YopaKTNPIGTIKO TOV OPYLIKA

e€eliynke g Tpocapproyn Tov oxeTiloTay pe Ta apuddn vrootpopata (Carothers 1986).

Xe 6A0VG TOLG TANOVGHOVG TOL ATOUO ELPAVIGOV KOVOTNTO OTOSICHOD, EVED OEV
EVIOTIOTNKE OMOLONTTOTE SUPOPA OTIC GLYVOTNTEG EUPAVIONG METAED Tovg M petald
VROGTPOUATOV. Onwg @aivetol, 0 SUTOOICHOS 0EV TPOGOIOEL KATOO0 TAEOVEKTNUO OF
KOO0 GLYKEKPLUEVO TOTO LIOSTPOUATOS. [Iponyovueves €pevveg eionyndnkav 0Tl 0

OmodIoHOc 0ev amotedel €kOVO CLUTEPLPOPA OAAG €ivorl OTAG OTOTEAEGHO TNG
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vrépPaonc evog opiov emtdyvvong (Irschick & Jayne 1998; Aerts et al. 2003). Ta
EUPNUOTO TNG TOPOVCOS EPYOCIOG (AIVETOL VO GLUUE®VOVV HE OUTNH TNV EKTIUNOM,
TOVAQyoTOV Yoo TNV mepintwon tov A. schreiberi. ITop’ o6la avtd, o Smodioudg
naponpnOnke oyedov oto 70% TtV LVYNAOTEP®V EMOOCEMV TOL KOTUYPAPN KOV,
eMTPEMOVTOG £TGL TNV LILOBEST OTL, TAPATL O SUTOSICUOC 10O TPOEKVYE MG TAPUTPOIOV
TOV VYNADV €MOOGE®V Kotd 10 TpEEIHo, elvar mAEov mOavO vo EMAEYETOL QUECH MG
EVEPYETIKO YOPOKTNPOTIKO. XTO 1010 cvumépaoua kKatéAnée kat 1 epyosio tov Clemente

et al. (2008).

Méow ™G Tapovcas £PELVOC EVTOTIOTNKAY OPKETEC OPOPES GTNV EMOOCT, TN
YPNON VIOCTPOUATOV HeTalh TANBuoudV Tov 1010V €100VG TOL TPOEPYOVTOL OO TI
AELITOVPYIKEG  TPOGOPUOYEG  TOVG PACEL  TOV  YOPOKTNPIOTIKOV TOV  EKAGTOTE
vrooTpopndTOv. H mapatnpovpevn €tepoyéveln. 6e HOPPOAOYIKO emimedo OAAG Kol GE
eninedo ypNoNg vVrooTpOUATOV peTald TANBvoudv, @aivetar g eivor amotélecua
mhooTikoTToS, KoOMG ot vrd egétaon mAnBuvopoi dev  pmopodv va  BewpnBovv
amopovmpévol petald tovg. Iap’ dha avtd, 0E00UEVIG TG LEYAANG OMLLOGTIOG TTOV KATEXEL
n emnidoon Tpeipotog otn yevikodtePN oKoAoyia tv cavpmv (BA. Kepdioo 4.2.), ot

EUTAEKOUEVOL TOPAYOVTEG B0l TPETEL VAL VTTOKEWVTAL GE 1GYLPY| ETAOYN.
4.3. ZOvoyn omoTEAEGUATOV

Yvvoyilovtog To aroteAéopata, opykd eatvetal n onuovtikny etikn enidpacm mov £xovv
ot akavOeg katd To TPEEWO o€ Oheg TIg meputtoels. [lapd v cuoyétion Tovg e xpnon
0€ PELOTA VITOGTPMUATA, POIVETOL TWG GE OAOVS TOVG TOTOVS VITOGTPMOUATWY UTOPOVV VO
EMOPOVV €VEPYETIKA, TOOVOV HECH NG DENONS TG TPOGPLONG KATA TN OPKELD. TOV

tpe&ipatog.

H wovomrta dumodicpod ¢aivetor vor €ivol pol KO oTpOTNyIKn omd OAOLG TOVG
TAnBvcopove. AapPdavovtag vTdYN TV ATOAELD VTNS TNG KAVOTNTOG LETA TNV QVTOTOUIN
™G ovpag (AOY® HETATOMIONG TOV COUOTIKOD KEVIPOL PAPOVG), GE GUVOLAGUO HLE TNV
amovcio. KATOVL TPOTOHMOV  EUPAVIONG TOV  OUTOSICHOD GE  GULYKEKPUEVO  TOTO
VTOGTPAOUOTOG 1] OO CLYKEKPIUEVO TANOLGUO, PUIVETOL VO ATTOTEAEL AKOVGLO OTOTEAEGLLOL
™G omicHiog TomofEnong Tov cOUATIKOD KEVIPOL PAPOVE GE GUVIVACUO PE TNV DYNAN

enidoon.

89



KE®AAAIO 5:

XYMIIEPAXMATA
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Ta Bacwkd copmepdopata g Tapoveag dtpPng cvvoyilovror avd Oepatiky evotnta.
XopoKTNPIeTIKG TAMOV6HOV (TVKVOTITA, HOPPOLOYID KOL TOGOGTH KOUUEVOV OVPAOV)

H peliopévn mapovcio Onpevtdv cuyvad cuvodevetol omd avénuévn Tinbucpiokn
TLUKVOTNTO, 1 OTolal LE TN GEPd TG 0dMyel 6TV AVENGN TOL EVOOELSKOD OVTOYMVIGHOV
(Cooper et al. 2015; Itescu et al. 2017). v mapovcio EVTOVOL EVOOELBIKOD AVTAY®VIGLOD
ovyva epgavifovtar avénuéva mocootd kopuévov ovpmv (Itescu et al. 2017). Kat
avaAloyo, OUMC, 1OYVEL KOl GE MEPUTMOCELS LE LYNAN Onpevtikn mieon ywpig va eivol

€0KOAN M ddkpion TG enidpacns Tv 6o avtdv petofintov (Bateman & Fleming 2011).

X MOAMEG TEPWMTMOGEIS, 1 EMIOPOCT] TOL VROGTPOUOTOS, HETAED GAA®V, o1N
popeoloyioc. tov ekdotote TANOvopov, oamotehel TOov  KoBoploTiKd pvOuloTH NG
yevikdtepng uctoroyiog kKot nboroyiag tawv opyavicpmv(Vanhooydonck et al. 2015; Sathe
& Husak 2018).

e Oiot ot mAinbucpol gppdvicay TANOVCUIOKEG TUKVOTNTEG APKETA VYNAES LLE TOV
nAnBovopd I'epiov va epeavilel TNV VYNAOTEPT VNOIOTIKY| TUKVOTITO GAVPOV GTNV
avatoAlkn Mecoyeto.

e Ta dropa and tov mAnbuoud Akpotnpiov EPEAVIGOV IKPOTEPO GOUATIKO HEYEDOg
amd T0V GAAOLG dVO TANBVOLOVG, EVA OEV EVIOTIGTNKAV OLAPOPES GTO COUATIKO
péyebog tov minbuopmv ['epiov Kot Aypov.

o Aloonueiom eival n omdkiion Tov atopov AKpotpiov 060V aQopd TO UNKOG
tov mpoécthwv dxpwv TOVG G€ GYEom HE TOvg GAAoLG Ovo mANBvopovs. To
UIKPOTEPO UNKOG TTOL TO YOPAKTNPLLE GLUVADEL LE TO TPOTLTO TTOV TOPATNPEITOL GE
TANBLOUOVE TOV KATOAAUPAVOLV OVOLYTEG TTEPLOYES LE LELOUEVO APOUO PUOIKMV
EUTOOIMV 6T VTOGTPOUATO TOV EVOLUTNUATOV TOVC.

e To peiopéva mMOCOGTO KOUUEVOV OVPMOV Kol OTOVG TPEL TANOLGHOLG Kol 1
advVapio EVTOTIGHOD dopopdV PeTald opddmv mbavov ogeiletol otn @VOoT TOV
GUUTAOK®V TOVG KOTA TOV EVO0EDKO aviaywviopd. Exiong n mapovsio Onpevtdv
pe VYMAG TOGOGTA EMLTLYIOG Kol GTOVG TPELS TANOVGLOVG, UTopel va STKOMOAOYNGEL

NV aduvapio Kataypoeng TV Kataloimmy and Tig EMOECEL TOVG,.
AvTIONpeVTIKEG OTPATNYIKES

H Onpevon katéyxer kabopiotikd polo ot Stopopemaon g nboroyiog oAld Kot
TOV EMTEIDOV TOV PLUGLOAOYIK®V EMBOGEDV TV opyavicpmv (Losos et al. 2006; Lagos &

Herberstein 2017). H mokvotta kot o tHmog tov Onpevtdv ddvatar vo. €(ovv Katl TV
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avaloyn emidpacn o1l avTiOnpevTikéc otpotnyikéc tov Onpapdtov tovg (Rodriguez -
Prieto et al. 2010). Inpovtikdc mapdyoviog ot BEATIGTN OmOKPION TOV OPYAVICUODV, EIVOL
n opb avayvopion mOavdv Onpevtdv £T01 MOTE Vo PEWOVETAL TO KOOTOC. Méow g
pueAéNC g omdotaong TpdkAnong dtapuyne (AIIA) kor ¢ andotaong daeuyng (AA)
umopov va. oklaypaendovv ta aviidnpeutikd nboroyikd mpoOTLTOL TOV aKOAOLOOVV Ol
opyavicpot ovéioya tng OMpevong mov Pidvovv OAAL Kol TOV YOPOKTNPIOTIKOV TOV
evdluatov tovg (m.y. mokvomra Katapvyiov) (Amo et al. 2006; Cooper & Wilson
2007; Cooper 2011). Emiong, n amddoom TOL pnyavicpod oVTOTOMiNG TG OVPAES oTIg
covpec (owovopio avtotopiog kot ¥pOvoc Kivnong KOUUEVOL TUNAUOTOG) Mmopel va
yapoktplotel and ™ Onpevtikn mieon mov déyetor o ekdotote mAnOvopog (Pérez -

Mellado et al. 1997; Cooper et al. 2004; Cooper et al. 2015).

e H Onpevtikn moiddnTo HETAED TANOLGUOV EUOAVICE OPIGUEVES SLAPOPES, LLE TOV
manBovopd 'epiov va gppavifel v vyniotepn, Tov Aypov va axolovdel kot Tov
Axpatnpiov va epeaviCel Tnv mo younAn.

o Tlapd T1g dropopég OV evIomioTKOV HETAED TANOBVOUDV GYETIKA LE TN ONPEVTIKN
TOKILOTNTA, Ot Sropopég otig ATTA kat AA dev NTav duvatd va epunvevbovv Bdoet
avts. H dwbeoypomta kot n mposPacindmra Kataguyiov eoaivetar vo givat ot
ONUAVTIKOTEPOL TOPAYOVTIES OTN SWIUOPPMOOT) TNG AVTIONPEVTIKNAG GUUTEPLPOPAS
TV TANOLGUOV.

e Ta dropo tov €idovg kot amd Tovg TPELG TANBVGUOVE AOY® TG EUTELPING TOVS GTO
nedio pe cavpo@dya @idle, odnyel oV avayvdpion TOG0 TOV YVOCTOV 0G0 Kol
TV dyvootov Onpevtdv o¢ vyniod Kwdbvov. Emiong, ta eviiika dropa
eppaviCovrot mo Eumelpo omd o AVAAIKO Kol £TGL OVTIOPOVV MO dPACTIKE GTNV
mapovcio Onpevtav.

e To mocooTA OVTOTOUING TNG OLPAG GTO EPYACTNPO MTAV LYNAOTEPO GTOVLG
TAnBvopovg pe TV LYNAOTEPN TLKVOTNTA TANOLGUOV KOOMOC Kol HE TNV
vynAotepn moukvotta Onpevtov. H dwapopd mov mpokvmtel peta&hd mocosTtdv
QVTOTOUIOG OTO EPYOCTIPLO Kol GTO MESI0 OPEILETAL GTO YEYOVOG OTL GTO TOGOGTA
gpyoaotnpiov dev gumiékovror eEmyevelc mapdyovteg (Y. ONpevon, ovVIoy®VIGUOG
KTA.).

e X10Vg TANBVOUOVG pe TV VYMAGTEPT ToKIAdTTO Onpevtdv (I'épt kKo Aypdg) M
olKovouio, oVTOTOUING TNG OVPAG NTOV UIKPOTEPT], EVAD 1) TAPOUTPOVLEVN ATOKAION
OTI OLYVOTNTEG OVTOTOMIOG METOED Toug pmopel va gpunvevbel Pdoet g

apovsiog yatov oty meproyn ['eplov, ot omoieg av&dvouv tn Onpevtikny migon.
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o Tlapopoimg, ot vyMAdTEPOL XPOVOL KIVIIONG TOV KOUUEVOV OVP®OV KOTOYPAPNKAY
OTI TEPOYEG HE TNV VYNAOTEPN ONpevTikn TOKIAOTNTA Kol TANOVC UK
mokvotnto. Ot VYNAGTEPEG TIES TTOL TTALPOTNPOVVTOL GTOV AYpd opeilovial 6TV
TapovGia Tov Kovotatov Onpevt Upupa epops (toorometevog).

o Ot HOVOOIKEG OVTOYEVETIKEG OlOPOPES TOV  EUEOVIOTNKAY OCOV AQOpd TNV
avtidnpevon evtomicTnkay otovg TAnBucpovg ['epiov kKot Aypov, 6mov T aviAtko
dropa €kofav TIg oVPEC TOVG otV aKkpPoTEPN BEon oe LYNMAGTEPN cuyvoTHTA O’
0,71 Ta. evAKa. Avto umopel vo omodobel otn cuyvotepn £kBecT| Tovg 6e ONpeLTEG

KoODS Kot 6TO PKPOTEPO KOGTOC.
Kwntuc] enidoon (taydtnTe Kol emtayoven)

H enidoon mov oyertiCetan pe to tpéyeo otig cavpeg omotedel €EAPETIKNG
onuaciog petaPfAnt kobodg eumiéketor oe mAN00G Proloyikmv Asrtovpyldv, 6T 0
EVOOELOKOG aVTAYWVIOUOS, 1| GVAANYN NG Agiag, 1 dlapLyn omd Onpevtéc kTA. (Losos &
Irschick 1996; Husak et al. 2006; McElroy et al. 2008). O tomoc vrooTpOUAT®V KADE
EVOLOLTNLOTOG KATEXEL ONUAVTIKO pOAO oTa emineda £MiO0ONG TOV ATOU®OV OAAL KOl GTN
SUOPPMOT TG HOPPOAOYiNG, TG PLGLoOAOYiaG kol TG nBoAoyiag Tovg. AlapopeTikol
TOTOL VITOGTPOUATOV OTOLTOVV OLPOPETIKY| YPT|OT Kl TO LOPPOAOYIKA YOPOKTIPIOTIKA
eppoviCovv gtepoyevn emidpaon otig dapopetikég mepurtwoetg (Herrel et al. 2002; Sathe
& Husak 2018).

[Tépav g emidpaong TV oTabep®V LOPPOAOYIKADV YOUPAKTP®V, N CLTOTOMIO TNG
0VPAG OVVATOL VO ETLPEPEL OMOKANPOTIKEG AAAAYEG GTOV COUOTIKO UNYOVIGUO Kiviong, 1e
amotéAeca vo aALowwBOel 1 emidoon, kabmdg Kot 1 yevikdtepn @uolodoyia kKot nhoroyio

tov atépwv (McElroy & Bergmann 2013; Jagnandan et al. 2014).

e H xwntuikn emidoon dev ennpedoke amd v avtotopio tng ovpdg (pe e€aipeon
o OnAvkd dropa), aAld elxe apvnrtiky enidpacn oty KovotTo S1modicpov. O
OUTOSIGOC PaiveTon Vo amoTeEAE] TO 0KOVG10 OTOTEAEGLLOL TNG VYNANG EMTAYVVOTG,
KOl GUVOEETOL LE TIG LYNAOTEPES EMOOCELS 6€ OAOVG TOVG TOHTTOVG VITOCTPOUATMV
Kot yuo. GAOVG TOVG TANOLGLOVG,.

e H ypnon O10QopeTiKdV VROGTPOUATOV HETAED TV TANBvoudv odnyel oe
olpopeTikd mpotuma, Tpeipatog pe ta OnAvkd dropa va  dtatnpolvv o
GUVINPNTIKO TPOTLTTAL TTOV OVTOVOKAODV TN YPNoN TOV VTOGTPOUATOV ord To
omoia Tpoépyovtal. AVTO OQPEILETOL GTNV AVAYKN SOTNPNONG VYNANG ETO00NG LE

TO EMITAEOV GOUATIKO BAPOG OV £XOVV KOTA TNV KONOT).
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o Ta npdcbia dxpa oyetiCovtar pe TV AmToeLYY EUTOdiov 6TaV TO0 VIOGTPMUO TO
anoutel, evd o€ MOAAEG TepTOOoES T omicOi dkpa emnpedlovv BeTikd TV
enidoomn otV amovsio EUTOdIMV G OVOLYTA EVOLOLTHLLOTOL.

e Ot dxavbeg ota OdyTVAN TOV OTOH®V amd OAOVG TOVG TANOBLGHOVG E£xovv
EVEPYETIKT EMOPOOT 6€ OAOVG TOVS THTOVG VITOCTPOUATOV HECH TNG AVENONG TNG

TPOcELOTG Katd TN dtdpketa Tpe&iptoToc.
2OVoyY OTOTELECPATOV

Yvvoyilovtag, Pacel TV omoteAecpdtov ot mAnBucpoi mov  efgTdoTnKay
amOTEAOVV TOVG TO TVKVOVG otV AvotoMkn Mechyelo Yoo GOUPES NG OUKOYEVELNG
Lacertidae. Ta dtopa and 6A0vg T0UG TANOLOHODE aAVaYVOPLGOY KOl TOLG dV0 ONPELTES
oV ypnotpomombnkay cav vVYNAoL Kwvdvvov, OAAG map’ Oha avtd Oev umopel va
dwmotwdel edv avTd gival amoTéAespo TG KavOTNTAG S1AKPIoNG HETOED SLOPOPETIKMV
€MV ONpeutdV N €AV givol OmOTEAEGHLO TNG ATOLGIOG UN COVPOPAVY®V PLOOV (OUNAOD
Kwvdvvov) oto medio. Emiong m avtibnpevtikn ovumepipopd mov akoAiovBodoov ot
dwpopetikol mAnBucpol 6to medio paivetan va petafdrietor avdioya g SobecILOTNTOC
KataeLYloV peTald Tov SpopeTik®v THnwv evitattnudtov. Ocov apopd v emidoon
™G oVToTOUiaG TG oVPAS PaiveTon vo exnpedlovtol amd Tn SKOUOVGT TNG TUKVOTNTOG
TOV oTOU®V  HETOED TANOLGUOV Kot TOV  ouvemakOAovBo ovénuévo  evO0ELdIKO
avTayOVIoLo, KaBdG Kot NV mOKIAdTNTO. Onpevtdyv. ZyeTikd pe TN XPNoN TGV
OLOPOPETIKMV LTOSTPOUATOV peTabd mAinbvcuav, Bpédnke va eivatl avdrloyn Tov eKAGTOTE
TOTOL VTOGTPWUATOS (.. BTN emidpacn TPOcOiwV dKp®V GTNV amoLGia EUTOdiMV Kot
fetikn emidpoon oty mapovcio gumodicv), pe ta dtopa Akpotnpiov va epgaviovv
TpocH dkpa LIKPOTEPOL HEYEOOVG GOV OMOTEAEGLO. TMV OTOLITHCE®Y TOV OVTIGTOLYOV
evowutpatog. Emiong, n  woavotnto  Oumodiopod  amoTeEAEl  XOPOKTNPIGTIKO  7TOL
nmapatnpOnke oe GAovg ToVg TANOLGUOVE Kot GLVOEETAL e VYNAQ ETimEdO TaYHTNTOG Kot
emtdyvvong, Thovov MG akoVG10 OMOTEAEGLO TG VYNANG EMIO00NG Kot Oyl ¢ 01Klo0eAn

GTPUTNYIKY.

H mopodca epyacio cuvelc@épel otV KOADTEPY YVAOOT OPKETMOV TTLUYOV TNG
Bloroyiag tov €idovg, eEacpariloviag €161 TV VIOPEN EKTETAUEVNG YVOONG CYETIKA LE
TNV 01KOAOYio €VOG TPOCTUTEVOUEVOL €100VC TOV KIVOLVEVEL e eE0pavior. EmumAéov, 1
¥PNOMN TOL €00V ®C TPATLTOL OPYOUVIGHOV, EKUETOUAAELOUEVOL OPIOUEVE. 101aiTEPO
YOPOKTNPIOTIKA TOV (T, TOYVLTNTA, QVTOTOUIO TG OVPAS), GUVEIGEPEPE GTOV EUTAOVTICUO

g 01eBvovg PipAoypaeiag pécm dnpoctedcemy Tov oyetilovtal e ETIKOIPO EPMTAHUATO
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OV APOPOVV TNV OIKOPLGL0AOYiN Ko NBoroyia Twv cavpmdv. TENog, OAeg o1 epyacieg mov
TpaypatoromOnkay (cuUTEPAOUPBAVOUEVOV KOl TOV dV0 CUUTANPOUATIKOV KEQPOAOIMV
tov [Mopaptiuoatog I) pmopodv va amotedécovv ) Pdon yio peAloviikég epyaciec mov Ha
ocoumAnpocovv N Ba egupabivouv ota velotauevo gvpniuata. ITo ovykekpéva, 1
dtevkpivion tov BeppropvOoTiKod TPOoPIA ToL €100VE TAPAUEVEL IO AYVOOTY TTUYN TNG
oo OYlOG TOV, EVM TEPAITEP® OlEPEVVNOY TG aKPPOLg YpHoNG TV okdvOwv oto
O0YTLUAD KOl TOV TAEOVEKTNUATOV 7OV TPOcdidel O OmodIGHOc katd 10 TpPESLULO,
eUEaviovV 10101TEPO EVILOPEPOV Y1 TV KOTAVONGN TNG 01KoPuotoloyiag tov. Emmiéov,
1 GLVEKTIUNGN TNG OATPOPIKNG dtabecudtTnTog Kabe meployne, oe LEAAOVTIKN €pgvva, Oa
umopel vo otnpiel Kou va eEaydyel TO AGQPOAT] CUUTEPACUOTO GYETIKA LE TIG TPOPIKESG

ouvnBeleg TV TANBVGUOVY TOL peAeTONKaY.
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ITAPAPTHMATA

Hopdaptpo I - Zopainpopotikd ke@aioro
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XYMIIAHPQMATIKO KE®AAAIO 1:

OEPMIKH BIOAOI'TA
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Y1.1. EEm0¢eppio

‘Eva k0Bopiotikd kowvd yopoktnplotikd otn PloAoyic T@V covpdv, OT®G Kol TGV
TEPLOCOTEP®V AAMAWV opyavicudV (pe e€aipeon ta TIvA Kot To OnAacTtikd), eivol To otL
amotelobv eEMOEPLOVE OPYAVICUOVG (e HEPIKN M| TEPLOPICUEVT] KAVOTNTA COUOTIKNG
BeppopvBuiong), ot onoiot e&apTd@VIOL OO TV TPOSANYN BeprdtTnTog 0md T0 TEPPAALOV
tovc. Onwg yivetar avtiinmtd, 1 pvOuion g Bepuokpaciog ToV GOUATOS, PVGLOAOYIKE
N/Kal GUUTEPIPOPIKE, OTIG cavpeg eivar EEAPETIKNG ONUAGING Yoo T OMOTH Ploloyiky

Aertovpyia Tovg (Huey & Slatkin 1976).

To xapaKTNPIoTIKO 0VTO TPOGdidEL GTO €10 COVPOV OPIGUEVO TAEOVEKTNLOTO
OALQ KOU LEIOVEKTNUOTA GE OYECT HE TOLG €vOOBEPUOLS OpYOVIGHOUS. AdY® TNG
KOVOTNTOAG VoL EAEYYOVV TO EMIMEOD TOV UETOPOMGHOD TOVS PAGEL TNG COUATIKNG TOVG
Bepuokpooiog (Van Damme et al. 1991; Adolph & Porter 1993), ot evepyelakég avaykeg
oL £YOVV, GE oY€om e EVOODEPLOVS OPYOVIGUOVS TAPOLOIOV COUATIKOV peyEoug, elvan
ol mo peiopéveg (Else & Hulbert 1981). H dwtgpnon ™G COUOTIKAG TOVG
Bepprokpaciag, Opmg, €vtdg €vdg evpovg emBuuntodv Beppoxpacidv eivar vyiomng
onuaciog yw TV enapkn enidoon mANOoVG MOOAOYIKAOV KOl QUGIOAOYIKADV TOLG
Aertovpyuov (Patterson & Blouin - Demers 2017). T'oe mapddetypo, N COUOTIK TOVG
Oeppokpacia ivar duvatd va ennpedoet, HeTalh ALV, TNV TETTIKY] OTOSOTIKOTNTA TOVG
(Angilletta et al. 2002; Pafilis et al. 2007), v kwnrtwkn tovg enidoon (Blouin - Demers et
al. 2003; Xu & Ji 2006; Herrel et al. 2007; Lelievre et al. 2010), tov unyoaviopd avtotopiog
™¢ ovpdg (Daniels 1984), t dvvaun daykouatog (Herrel et al. 2006), kabmg kot Tig
avtiOnpevtikég toug amokpioelg (Cooper & Wilson 2007; Herrel et al. 2007)

H e&dpmon tov e£nbepuwv opyavicpuav amd to meplBdAlov TOUG Yo TNV
npocinyn Beppomrag meplopiler ™ Spaoctnpdttd Tovg OTav emMKPATOHV OVTIEOEG
nepParloviikég cuvinkeg (youniés Beppokpaocies, meproptopévn nioeavela KtA.). Katd
TIC TEPLOOOVE AVTEG, Ol COVPES €lvarl dVVATO VO OXEILACOVY GE KOTAPLYLH £10C OTOV
BeAtioBovv o1 mepifailoviikéc cuvOnkeg Kol Kataotel duvatn 1 dPACTNPLOTOINGT TOLG
(Mayhew 1965). e cvvOnkeg OSwoyeipoong, ot cadpes, OAAG Kol YEVIKOTEPO OAQ TO
DdoMdwtd, cvvinpovvtal onpilopeves ota amobépata Amdiov Kot yAvkoyoévov (Gatney
& Fitzpatrick 1973; Bickler & Buck 2007), younidvovtag tov petafoiiopd tovg Kot
dtnpmdvTag £T01 TN PLGIKT ToVG Katdotaor o AnBapyo (brumation), ev avtifécet e Tic
nepuTOGElS yewéplag vapkng (hibernation) mov ekdnAdvetar ota Oniacticd (Mayhew
1965; Gregory 1982; Adolph & Porter 1993).
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¥1.2. OgppopvOpion

Onwc &xer NN avaeepbel, o1 meprocdtepec GavpeS, dVVOUTOVV Vo EAEYEOLY HETOPOALKE TN
copotiky  toug  Beppokpacioc. H  Oegpuopbbuion  emtuyydvetor  péco  amd  TIC
CUUTEPLPOPIKES  OTPOATNYIKEG TOL  0KOAOVOOOV Yyl TNV TPOCANYN Kot  OmOoPOAN
Beppomrog, Pacilopevec ot eLGOAOYion Tovg Kal T Bepuokpacieg Tov TePPAALOVTOG
tovg (Meiri et al. 2013; Vitt & Caldwell 2013). ITapdtt o1 GLUTEPLPOPES AVTEG SLOPEPOVV
avaloya pe Tig mepfarioviikég cuvinkeg mov emkpotovy oe kKabe meproyn (Angilletta
2009; Caldwell et al. 2017; Sagonas et al. 2017), kvupimng ®g TPOg TOV ¥pOVO TOL OTALTEITOL
v vo. eBdcel éva GTOHO GE 1KOVOTOMTIKO €0Pog OePUOKPACIOV COUATOS, TAVTO
eUMEPLEYOVV KOO0 KOGTOG £vavtl Tov kéPOovg mov amokopiletar. To kdotog 0wTO
oyetileton pe v éxbeom tov atdpov oe mbavolvg Onpevtég (TEPLocOTEPOG XPOVOS Yo
npooinyn  Oepudtrag avédver Tov  Kivouvo), TOV €VOOEWIKO KOl TOV  JlOEdIKO
avtayoviopd (evkapieg Cevyopopatog,  eEacediion mpdcfacng o€ amodoTIKOTEPO
onueia Oeppopvduiong) Kot tov TePLopiopid Tov YPOGVoOL oL amatteiTon Yoo EDPEST TPOPNG

(avaroya pe Tov amortovpevo ypovo Beppoptbuonc) (Huey & Slatkin 1976).

Agdopévng g onuavtikodtntog g Beppopbbpiong, to epmetd Exovv avoamtuéet
GUYKEKPIUEVEG CUUTEPIPOPIKES CTPATNYIKEG DOTE VO LEUOVOLV TO KOGTOG TOV TPOKVTTEL
aAAd Ko va eEumnpetodv Tig drdpopes dAleg Proroyucéc Tovg avaykeg (Vitt & Caldwell
2013). IToAd onpavtikn mopduetpog ot OeprLopLOUIGTIKY OTOSOTIKOTNTA TV GOVPDOV
amoterel T0 coOMOTIKO TOVG péEyeBog. g yevikdg Kavovag 1oyvel OTL TO. JUKPOTEPO OE
puéyebog atopa pmopovv va Beppaivovral 1 vo yHyovion ypnyopdtepa am’ 0,1t HEYOADTEPQ
oe péyebog dropa, Pe OMOTEAEGUO GTA TPAOTO, VO, LELOVETOL 1] TKAVOTNTO OLUTHPNONG TOV

COUATIKOV Oepokpacidv ota emtBountd tovg enineda (Sagonas et al. 2013a).

Ot Beppopubuctikég otpatnykég mov akorovbovv pmopel va dtapépovy amd i60¢
oe €ldog xor pmopel, emiong, vo epeavifouv JPopPES avapeso oe  SPOPETIKONS
TANOLGHOVE TOL 1610V £id0VG, KaBDC Kot emoyikég drakvpavoelg (Adolph 1990; Diaz 1997;
Diaz & Cabezas - Diaz 2004). XapakinpioTikd TOpUSEYILO QVTOV TOV SIOKVUAVOEDY
amoTELOVV 01 VIGLOTIKOL TANOLG 01, GTOVE 0TTOIOVG TAPATNPOVVTAL PALVOLEVO. VAVIGHOD 1|
yryavticpob (Lomolino 2005) emnpedlovtag £tot 10 Oeppikd Tpo@il tov TANOVGU®OY TOL
TPOKLTTEL OTIC daPopég cwpatikov peyedov (Meiri et al. 2011; Sagonas et al. 2013a).
EmnmAéov, Omwg £€xer avapepBel mponyovpévmg, M BeppopuBuiotiky] copmepipopd
petafaiietol PAcEL TOV KOGTOLG TOL TO. ATOWO £YOVV VO OVIILETOTIGOVV. QG €K TOHTOV

mnBvopot mov SwPlovv oe etepoyevny mePPaAlovTa  (eVOOEOIKOS avTAYOVICUOG,
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Onpevtikny mieon, Oeppokpacieg pkpogvoluTnUATOV KTA.) €ivor dvvatd va gpgavifovv
drapopég ot Bepuopvbiotikn Tovg cvumepupopa (Sagonas et al. 2013a; 2013b). Exniong,
N €TEPOYEVEIN TOL TOPATNPEITOL OYETIKA pe TN Oepiky] TOWOTNTA  OLOPOPETIKAOV
YEQYPOPIKDV TEPLOYDV GUVOPALEL GTT OLOLPOPETIKN ETIAOYT OIKOAOYIKMOV BDK®V 0md TOLG
TANOLGHOVE GavPDV, 0INYOVTIOS €TCL GTNV  TPOCOPHOYN ToV MNOOAOYIKOV TOVG
OTPOTNYIKOV (OOTE Vo KoOADYouv TN Oepuikn toug e€dptnon, ennpedlovioag Eupeca v

e€elktikn Tovg mopeio (Muioz & Losos 2018).

H devkpivion tov Beppikov mpopid mov yoapakpilet 1o KGO €id0g Eexmplotd €xet
e€alpeTIK onpacia yoo TNV KOADTEPN KaTOvOmon 1TNng YeEVIKOTEPNS Proloylag Kot
owoloyiag tov (Castilla et al. 1999; Sinervo et al. 2018; Reaney et al. 2018). ITwo
ouyKekpéva, otav ot cavpeg OeppopvOuilovy madntikd akoAovOOVTAC TIG KAUOTUKES
ocuvOnkeg, ovopalovror  Bepuocvppopemtéc  eved  o0tav  OgppopvBuilovv  evepyd

ovopatovtat Beppopvdiotéc (Hertz et al. 1993).

10 mopeABov elyav mpotabel dibdpopec pebBodoroyieg pe okomd TOV TPOGIHOPICUO
tov Oeppikdv mpotvmwv (axpifela dwatpnong copotikng Beppokpaciog evidg evog
gbpovg Bgpuokpacudv) mov  okolovBodv ot ocavpeg (my. OeppopvOuotés 1
Beppocvppopemtéc). Ot pebodoroyieg avtég Paciloviav ot pETPNON NG SOKOLOVONG
tov Oegppokpaciov copatoc (Tb) (Cowles & Bogert 1944; Ruibal & Philibosian 1970)
Kabmg ko tng KAiong g moAwvdpounong petald Th kot Ogppoxpaciog meptpaiiovtog
(Ta) (Huey & Slatkin 1976). Ztnv mpdt mepintmon, n HKpNG KAHoKaG SoKOUOVeT TV
Th anoddotov oe vyning axpifelag Oeppopvduictés. Xtn dedtepn mepintwon, €av M
KAon g molwvdpounong (Tb mpog Ta) xvpowvdtav mo kovid oto 0 0 opyoviopdc
Bewpeito mwg Exer Beppicd mpoeil BepropvOuioT) Kot edv Kvpovotay mo kovtd oto 1,
Beppocvppopewt. Ot pebodoroyieg avtég votepohv KLPIWS 6TO OTL TAPAPAETOVLY TNV
EMOPOON OV UTOPEL VAL €YEL 1] TOLOTNTA TOL EVOLUTAUATOS (OHOLOYEVEIG 1| €TEPOYEVELG
Bepuokpooies  UIKPOEVAIUTNUAT®V) OTIS TOPATPOOUEVEG Th, &vd ol  180VIKEG
emheyopeves Beppokpacieg (Tset) yio tov ekdotote VIO PEAETN) OPYOVIGUO TAPOUEVOLY
amPocolOPIoTESG, e amotédespo o Pabudc andkiiong tov Th and avtéc vo mapapévet

dyvwoTog.

Ta eyyevn mpoPAquoata tov moAoidtepov pebodoroyidv Mpbe va Adoer n
npocéyyion tov Hertz et al. (1993). H kawvotopio ¢ ocvykekpipuévng pebodov givar ot
Aoppaver vmoyn kol TG Aeyoueveg Asrtovpykég Oepuoxpaciec (Te) mpoxeévov va

amodo0el 1 Beppuikn mo1dTNTO EVOG EVOLALTILOTOG.
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¥1.2.1. Ogppikd TpoOTLTTA TOV EIOOVG
Y1.2.1.1. Me0Ooooroyio

H diepedvnon tov Beppikdv mpotinov mpaypoatomonke povo yio tov tAnbucud oto
I'épt. T v a&ohdynon g Beppopubuctikng copnepipopds tov gidovg A. schreiberi
akolovOnOnke 1 pebodoroyia twv Hertz et al. (1993) katd tv omoia amattodvTon TPELg
petapintég mov emmpedlovv ™ Oepuikny Proroyic TV OPYOVICUOV: TIG COUATIKEG
Bepuokpoaoieg (Th), tig Aertovpykéc Oeppokpaocicg (Te) ko Tig emieydueveg Oeppokpacieg
(Tset).

Katd 1o étog 2015 (apyés Avyovotov) Mebnkav copatikés Oepproxkpacieg amd
ocvvolkd 14 dropa (7 apoevikd kot 7 OnAvkd). BePoarmbnike 61t Ta0 OnAvkd dropa mov
CLUTEPIANPON KAV 6TO delypa dev eyKupovovLsay, AGTE Vo, unv vtap&etl Thavn petafoin
¢ Beppopubuictikng tovg cvpmeprpopds (Lysenko & Gillis 1980). EmuAéov, népav tmv
Beppokpacidv copotoc, Aoppdvoviav kot ot Oeppokpacieg €6dpovg o610  omueio
eviomiopob tov atopov (Tg) kabmng kol ol Oeppokpacieg aépa (Ta) 10 cm ndvo ond to

oNUEl0 EVTOMIGHLOV.

Ot Te perprinkav pe ™ yxpnon KATtAAANA®V HOVTEA®V (XEAKIVOlL COANVEG), T
omoio. TPoGOUOlalovV OTIG PLGIKEG 1O10TNTEG TOV peAETMUEVOL eEmBeprov {dov Kot
Aappévoov 1ig Tyég mov Ba Emarpve 10 eEDBeppo (Do €qv mopépeve akivnto Kot dgv
OeppopBuile. Ta poviého KOTOVEHOVTOL GE OAO TO €VPOC HKPOEVOLUUTNUATOV TTOV
VIAPYOVV GE 10, TEPLOYN MOTE Vo TV amelkovicovy TAnpog (Hertz et al. 1993). Katd
OugpKelL TV JEYPaTOANYIOV o€ kdbe mAnBvoud tomobetnOnkav Kataypoaeuwd (HOBO
U12, 4-channel External Data Logger), tov omoimv ot aicOnmpeg ftav tomobetnuévor
EVIOC YOAKIVOV GCOAMVOV oL KAElvovtav 0ePOcTEY®OS He TAooTEAiv) (cvuvolkd 16
povtéda aenmpwv). Ot coinveg elyov avdioyo oyfuo kot pEyedog pe Tov KEQPOAOKOPUO
TOV covpdv kot mepteiyav 2 ml vepov, evd eiyav Poeel pe ypopo avdioyo tov
YPOUOTIKOV TPOTOTTOV  (Kopé - umel) tov €idovg, doTe vo  €ovv  TOPOUOLEG
BeppoywpnTikés 1010TNTEG pEe ToV opyoviopd peArétng (Grbac & Bauwens 2001; Sagonas et
al. 2013b). To kotoypoaeikd tomobetOnkay o€ SLAPOPOVE TOHTOVG UIKPOEVILOUTIUATMV
®ote Vo KaAveBovv 660 to dvvatdv meplocdtepes B BepropvBuong Nrav epiktd. Ot
Beppokpaocieg Kataypdeovov avd 15 Aentd, and tig 7:00 - 19:00, kab’ OAN ™ ddprela
TV derypatoyidv (3 pépeg). Ot Beppokpacieg oVTEG OVTIOTOWOUV OTIC AELTOVPYIKES
Beppokpacieg (Te) kol amotvndvovy T BepriKn TOWOTNTO TOV VIO HEAETT] EVOLOITHLATOG
(Hertz et al. 1993).
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["a tov mpocdopiopd twv Tset ypnoyomomonke 101kd S1OUOPPOUEVOS O180POHOG
OTO EPYUCTNPLO, O OTOI0G EPEPE TTAYOKVOTES GTO £val GKPO KO ACUTTIPO TUPAKTDOCENMG
(150W) oto dAdo (Van Damme et al. 1986). Me ovtoév tov Tpdmo Onpiovpyndnke
Oeppoxkivég mov kopovotay omd 17,8 éog 41,6 °C, 10 omolo emétpene oTIC GAVPES VoL
BeppopuBuifovv ota emBupuntd TOVE EMIMEI, Y®PIG OTOIOVONTOTE OIKOAOYIKO TEPLOPIGLO
(thermal utopia). Ot emleydpeveg copatiKég Oeprokpacies Kataypaeoviay ava pio dpo
Kot Yo To kéBe dropo mpaypotonomdnkay 5 dradoyikég emavarnyelg (cuvolkd 24 dropa
- 14 apoevikd kot 10 OnAvkd). X cvvéyela, vroroyiotnke 1o €bpog TV Tset Bdoel Tov

50% tov kevipik®v mapatnpovueveov Tinodv (Huey 1982; Hertz et al. 1993).

H oyéon Beproyopntik®dv 1010TT@v opyovicol Kot LOVIEAOL dlepevvnONKe GTO
gpyaocthiplo ypnotponotdvoc 4 dropa A. schreiberi kot 4 ydAxwvo, povtéda akAovddvTog
™ pebodoroyio twv Lutterschmidt & Reinert (2012). To dtopo kot To povtéda
tomofetOnKav avd (ebyog evidg Eexmplotdv doyelwV oL OV EMETPEMAY TV KIvion OTIG
GaOPES, KOl TAV® oo T 0ol LINPYE TOTOOETNUEVOS ATt PO TUPUKTMOGEMS (150W).
Apywcd, to dtopo kot too poviéha agnvoviav yio 30 Aemtd mepimov péxpig 0Tov Ol
Oepuokpacicsc pddcovy ™ Beppokpacio dopatiov (22 °C). H gdon 0épuavenc Eskvovos
HE TO GVOUUO TOV AQUTTAPO KOt dtapkovoe 55 Aemtd. Metd, o Aaumtipog £oPnve Kot
dpylle m odon wHEng mov dwpkovoe 90 Aemtd. Kdabe mévie Aemtd AapPavotav m
Bepuokpocio Tov copatog g cavpag (Th) kot tov povtéhov (Te). And T amoteElécpoTa
OV TPOEKLY AV, EKTIUNONKE KATA OGO LIAPYEL CLOYETION TV BEPUOKPACIOV HETAED

cadpag Kot LOVTELOD.

H oxpifeia xor mn omoteleocpotikomnra ¢  Oeppopvbuong  extypunOnkov

YPNOLOTOUDVTOS TOV TUTO:
E = I-(uéon db/uéon de)

omov 1o db givan ogikTng TG emMTLYING TOV ATOUMV VO S1OTNPOVV COUATIKES BeproKpacieg
EVTOG TOL €0POVG TV EMALYOUEVOV BEPLOKPACIOV KOl TPOKVLTTEL VIOAOYilovTog TV
amokAlon peta&d tov Tb kot tov gupovg tov Tset kot 1o de amoteAel delktn TOL KT
OGO Ol TPocPePOUEVES Bepuokpacie TOL EVOLMTNUOTOS KOAVTTOLV TO EVPOS TMV
emAeyouevoy  Bepuoxkpocidv Kot vmoloyiletar Pdost ¢ amdkiong peTagd TV
Aertovpykav Beppokpaciav (Te) kol twv Tset. Otav 1o E 1wobtan pe to 0 €yovpe téheia
OepLOCLUHOPP®OT VD OTOV 160VTOL He 1 0 opyaviopog yapaktnpiletal OeppopvOuioc

(Hertz et al. 1993). Aciyuata TV TPOTOKOA®V TOL YPNOCOTOMONKOAV Y10 T GLAAOYN
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TOV 0E00UEVOV TOV ZVUTANPOUOTIKOV Kepoiaiov 1.2.1. divovron oto Tlapapmmua II,

(Ewoveg 22., ¥3. ko £4.).
EneCepyocio 0£d0pévov Kol 6TATIGTIKT 0VAAVOT

Apyikd pe ™ ypnon tov Aoywouwkov SPSS (IBM  SPSS  Statistics, V20),
TpaypaTonomOnke EAeyyog Katd mdco ta dedopéva YoV KovoVviKY Kotavoun (EAeyyxog
Shapiro - Wilks) kot opotoyévelo otn dtakvpaven tov petafAntov (éheyyoc Levene).
Axolovbwg, emPepfoarmbnke 1 cvoyétion TOV OEPLOYOPNTIKOV 1010THTOV TOV HLOVIEA®V
(XGAKIVOL COANVEG) LLE TOV TPOAYHOTIKO OPYOVIGUO UEAETNG (COOPES) LE XPNON YPOLLLUKNG
noaavopounong (linear regression) tov ocopotikdv Oeppokpaciov (Tb) eni tov
Beppokpaciav tov povtédwv (Te) mov KatoypaenKay 6T0 GYETIKO TEIPALLLL. XTI GUVEXELD,
eréyynke Kotd mOGo SeEépovy peETAld apceEVIK®OV Kol ONAVKOV atOpmv To UNKn
KepaAokopumy kot ot Oepuoxpacieg Tb mov koatoaypaeniov oto medio, pe ypnHon
povodpounc avaivong g owkvpavong (one-way ANOVA). Akolovbwg, eléyyOnke
HEC® YPOUUIKNG TTOAMVIpOUNoNG N 6xEon ov vrdpyel petald towv Tb (mov kataypdenkov
610 medio Yo TG dVO opddeg) kol twv Beppokpaciav eddpovg (Tg) ko aépa (Ta) ota

onueia GLAAMYNG TOV ATOL®V.
Y1.2.1.2. Anoteréopata

Ta yahikvo povtéda mopovctdlovv TapOUoleg BEpLOY®PNTIKES WOOTNTES LE TOV OPYOVIGUO
perétng (r = 0,588, p <0,001). To pufKog KePAAOKOPUOD QOIVETOL VO UMV EIVaL TOPAYOVTOG
mov emnpealel ta mpotvma OepropHlpiong petacy opddmv, KaBdS, Tapd TIC CNUOVTIKEG
drapopés unkovg keparokoppod (ANOVA: F1 12 = 10,332, p < 0,01), o1 copatikés Toug
Beppokpacieg 610 medlo HETAED APGEVIKMOVY KOl ONAVKAOV aTOU®V, OV SLEPEPAY CUAVTIKA
(ANOVA: F(1,12)= 0,570, p > 0,05). Ot Beppoxpaciec cdpaTog 6T0 TEdio GLVILOVTOL [E TN
Oeppokpaocia aépa otn 0éon 6mov Ppébnkay To dtopa Kot yuo Tig dvo opuddes (r = 0,633, p
< 0,05), evd dev epgaviletar onpavtikny ocvoyétion pe t Bepuoxpacio €ddpove. Ta

GLYKEVIPOTIKG amoteléopata yio T Oeppikd tpotTuma divovron otov Iivaxa 1.1.

Emiong, 1600 oto. apoevikd 000 kol oto OnAvkd dtopa @aivetol TmG ot
Beppokpaocieg copatog (Th) kab® 6An ™ dudpkea ™ NuéEpag elvar vyMAdTEPES O TO
gvpog twv emkeyouevav Beppokpacidv (Tset) (Ewkova 1.1.). Ocov apopd T1g Asttovpyikég
Beppoxpacieg (Te), katd tn O1dpKeld TOV PHEYOADTEPOL UEPOLG TNG NUEPAS EIVOL KO ALTEG

70 VYNAEG amd 10 eVPog TV emreyouevmv Beppokpaciodv (Tset) (Ewodva 1.2.).
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Ewova 1.1. Xyéom Oeppokpaciog codpatog (Th) kot evpovg entheydpuevmv Oeppokpacidv

(Tset), yo apoevikd (6e€1d) ko OnAvkd (aprotepd) dtoua tov gidovg A. schreiberi.
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Ewova 1.2. Zyxéon petald tov Aettovpyov Bepuokpaciodv (Te) kat tov bpovg Tev

emleyouevov Beppoxkpactov (Tset).
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[Tivakag 1.1. XvykevipoTikés HETPNOES TOV OTOUOV TOL €EETACTNKOV Yo TOV
TPocdlopod TV Oegpuikdv  mpotdmwv tov &idovg A. schreiberi. MKK: pnkoc
Kkeparokoppov (cm), Th: Ogpuokpocio cdpatoc (°C), Tg: Oepuokpacio eddpovg (°C), Ta:
Oeppokpacia agpa (°C).

Apoevikd Onivka

MKK Tb Tg Ta | MKK Tb Tg Ta

8,3 39 38 35 6.6 39 41 36,2
7,5 39 41 35 7 383 37 36,2
7,4 40 47 36 6,4 40 45 40
73 391 38 364 7,4 40 39 375
7,3 382 386 338 6,8 40,8 41 36,8
73 40,1 41 39 6,2 40,2 36,2 42

7,1 40 42 38,2 7 393 42 384

Xoppova pe v eg€tacn tov Bepuikod TpotHhmov mov akoAovBovv T dropa Tov
eidovg Pacetl Ttov tomov tov Hertz et al. (1993) (BAéne Kepdhato 1.4.1.), mpoékuye 0Tt kot
ot 000 oudoeg (opoevikd kol OnAvkd) oviKovv oTovg BepropLOUGTEG OpPYaVIGHOVG
(Mivakag 1.2.).

[Tivaxag 1.2. O dwapopéc tov Tset and ta péca Th ko Te (db kou de avtictorya), yia o
apcevIKA Kot ta. OnAvkd dropa kabng kot Ta enineda akpifelag tng OeppropvOucmg Toug

(E).

ApoeviKa Onivka
db T.A. de T.A. E db T.A. de T.A. E
44 0,7 1242 9,7 0,646 4,8 0,8 12,42 9,7 0,614
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¥1.2.1.3 Zviqtnon

SOUQeovo PE TO, amOTEAEGHOTO ival capés OTL o1 Asttovpyikés Beppokpacieg (Te) oty
TEPOYN UEAETNG QOTAVOUV GE OPKETA LYNAQ emimeda, EEMEPVOVTOS KOTO TOAD TI
emleyopeveg Oeppokpaciec (Tset) tov apoevikdv kot ONAVKOV atdpmv, amd vopic To
Tpoi puéypt kat apyd to amdysvpo (7:45 - 19:00), (Ewdva 1.2.). Avtd €xel o¢ anotéleoua
ot couatikég Bepuokpooieg (Th) apoevikdv kot OnAvkdv atdpwv va Tapapévovy Kb’
OAN T JpKE TNG HEPOS TAVED Omd TO €DPOG TOV EMAEYOUEVDV TOVS OEPLOKPACIOV
(Ewova 1.1.) mov Bempnrtikd eivar ot BéLtioteg Yo Tov opyovioud perétng (Hertz et al.
1993; Angilletta et al. 2002; Angilletta 2009). H Oetikn ovoyétion petald Bepuokpoocidv
agpa. (Ta) kor Oeppokpaciov copatog (Th) emPefardvovv v e€dptnon tov Beppikod
TPOQIA TOL opyavicpoy amd TN Oepuikn mowdtnTa Tov evdlTHUaTog. EmumAéov, ot
eEaupetikd vynAéc tipéc de (IMivaxag 1.2.) vrodetkvoovy S0oKOAEG GLVONKEG OTNV TEPLOYN
perétng (Bakken 1992; Hertz et al. 1993), ocOppwva pe 1 Ogppikés avdykeg Tov
OpPYOVIGLOU O OTO10C VITOYPEDVETAL GE GLUTEPLPOPIKES GTPATNYIKES BepopvBons, ®ote
vo dttnpei copotikég Oeppokpacieg oto nedio (Th) 660 10 duvatdv o KovTd 6TO EVPOG

TOV EMAEYOUEVOV TOV Oepuokpaoctdv (Tset).

[Topd T1g oNUAVTIKEG COUATIKESG OUPOPES TTOV EVIOTIGTNKAY UETAED APCEVIKMV KO
INAvkdv atdpmv o1 copotikég Oepuokpaciec (Th) aAld kot ot emleydueveg Oeppokpacieg
tovg (Tset), dev eppdvicov onuavtikég dopopés netold tovg. To peyaAdTepo GOUATIKO
péyeboc ouyxvd oomnyel oe vymAdtepeg TYWEG EMAEYOUEVOV BEPULOKPACIOV AOY®D TMOV
vyniotepwv Bepuikov amartnoewv (Diaz 1994; Pafilis et al. 2007), evd emitpénel v o
QOTELECUATIKY] O10THPNoN TV erfuuntodv copatikov Oeppokpaciov (Angilletta 2009;
Sagonas et al. 2013a). Avtd dev @aivetal vo 1oYVEL GtV TEPinTOon Tov Vd e&étaom
mAnBvuopov, mbavoév AOY® TOV OIKOAOYIKOV TEPOPIGUMV KOl KUPIMG TOV OTOLTHTIKOV
Bepuikov mepidiiovtog mov emikpotel, dnwg mpoavaeépOnke. Ta drtopa kot TV VO
opdd®v BepuopvOuilovv copmEPIPOPIKA, OTMG PaiveTal Kol omd TIg TIHEG axpifelag g
Beppopvbong (E) (ITivaxog 3.2.), pe ta apoevikd dtopo vo, gpeavifovv eAappadg
vynAodtepeg Tpés (apoevika: 0,646 - Onivxd: 0,614). Me Baon tic tnég E mov eivan
vyniotepeg omd 0,5 (Hertz et al. 1993), tovAdyiotov yia tov TAnOvoud oto I'épt kat ™
GUYKEKPIWEVT] €MOYN TOL TpaypatomomOnke m  odlepgvvnon, 10 €idog umopel va

YOPOKTNPIOTEL OC LOAAOV PETPLOg BepopLOIoTIC.

H Oeppopubuiotiky ocvumepipopd ot1g covpeg eivor dvvatov vo  gpeovilet

OWKLVUAVOELS avAAoyo TNG €moyNg 1M vo epeavilel dtapopés HeTa&d SlpOPETIKMV
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mAnfvoudv akoua kot Tov id1ov gidovg (Adolph 1990; Diaz 1997; Diaz & Cabezas - Diaz
2004; Sagonas et al. 20133, b). Q¢ ek tovTOV, pE TO VEGPYOVTA dedopéva (EvOg TANOLGLOD
Kot plog emoyng) dev pmopobv va e&oyBobv TEMKE GUUTEPAGUOTO GYETIKO HE TN
yevikotepn Beppikn oworoyion Tov €idovg. ITap’ OAo avtd, umopodv v amoTEAEGOLY TN
Bdon v mo oAokAnpwuévn peEAAOVTIKY dtepedhivnon mov Ba cuvumoAoyilel OAeg Tig

EUTAEKOUEVEG OIKOAOYIKEG TTOPAUETPOVG,.
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XYMIIAHPQMATIKO KE®AAAIO 2:

TPO®IKH OIKOAOI'TA
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X2.1. AwTpo@ika TpoTLTA GTIS CUVPES

H tpoeikn| owoloyia, OTmG eivar puoikod, Katéyxel KaBopltotikd poro oty emPimon Twov
opyOvVIoCUAV Kot omoTeAel mopdyovia €SOUPETIKNG ONUOciog OTNV  Katovonon Tng
vevikotepng Proroyiog Tov cavpav (Pérez - Mellado et al. 2011; Laverty & Dobson 2013).
[ToAAéG @opég TO KatdAAnAo Onpapa dev ivar ovTd LE TO LYMAOTEPO EVEPYELNKO KEPAOG
oL mepkAgieTan oto 1010 To Opapa, aAAd eEapTdtal amd TIC IKOVOTNTEG TOL ONpevTy Vo
TO0 GLAAGPEL, va TO XeploTel 1 akOun kol va 1o kotomiel. o Tapddetypa, o aviAko
dropo covp®V TOAAEG (QOPEC TPOTIHOVV UIKPOTEPOL peyéBovg Onpapota (UikpoTEPNC
evepyelokng a&lag) amd 0,1t Ta EVAAMKO, TO OTOlol KOl HITOPOVV VO KOTOVOADGOUV LE
peyolvtepn gvkoMa. Xe avtifetn mepintmon, mbavo va £xovv PeYoAHTEPO KOGTOG KOTA
TOV XEPIOUO GE oYEON HE TO KEPOOC KATOVAA®ONG HeydAmv Onpoapdtmv mov umopet va Exet
®¢ KatoAnén tov Tviypd tov Onpevth katd v katdmoon (Burghardt 1964; Paulissen
1987). T'evikdtepa, £xet dratvmmbei n Bewpio g PEATIOTNG SATPOPIKNG OTOSOTIKOTNTOG,
Kkatd v omoia évag Onpevtig Ba mpémel va katovolmcel To OMpapo and to omoio 1
evépyewo mov Ba amoxopicet Oo etvar peyaAvtepn g evEPYELNS TOL o ATOAEGEL KOTA TOV
xepopd Tov N €dv T0 ayvonoet yo vo avalntiostl GAlo mo katdAinio OMpapo (Pianka

1978; Paulissen 1987).

Xe apketéc mepumtooelg £xel mopatnpndel Twg n popeoroyia Kot n @uoloAoyia
SLPOPETIKMOV €OMOV covp®V (amd TN dVvVoUN dOYKMOUOTOG €M TNV KIVNTIKY €MIO0CN)
emmpealovtat dpeoa amd tov dloTpoikd tovg Odko (Vanhooydonck et al. 2007). Agv givan
toyoio mov, pe Pdon T Olepedvon TOL  PNYOVIGHOV paconong, €£xovv  e&ayOet
GUUTEPACHOTO Yio. TNV €EEMKTIKN Topeio mov akolovOnoav ta O1dpopa €i0n GovpdV
(Herrel et al. 1999). IMapdaderypo anotelei avtd g ehebBepng Kivniong TOL TETPOESPIKOD
06700 TG ave yvabov (streptostyly) (Aoym ¢ amdAELOC TOV KAT® KPOTOPIKOD TOEO0V) TOL
oproBetel Vv guedvion g taENS v PoMO®TOV, GTNV OTOi0 OVIIKOLV Kol Ol GOPEG
(Vitt et al. 2003), ko Tovg emttpémel YpNYoPOTEPO KOl 1YLPOTEPO dhyK®Uo KaODS Kot
peyoAvtepo avorypa olayoveov (Smith 1980, 1982). To cuykekpylévo YapoaKTPIoTIKO i)
G OTOTEAEGLLOL TNV IKAVOTNTO EKUETAAAEVOTG VEDV SLATPOPIKMY TOP®V Kol TV LVoBETNoN

VEQV ATPOPIK®OV oTpatnyikdv amd ta Poidwta (Vitt et al. 2003).

Ot cavpeg w¢ eni 1o mheiotov (97%) Oewpovvror gviopoedyor (insectivorous),
ocapko@ayot (carnivorous) 1 mauedyot (omnivorous) opyavicpoi (Greene 1982), aldd map’
OAo. 0VTO, G€ TOALG eviopoedya €idn €xel mapatnpndel Kot N TAVTOYPOVN KATAVIAMOT)

eutikng VAng (Castilla et al. 1991; Herrel et al. 1997), Wwitepa o€ TEPMTOOES TOL
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vrapyel EMdeym Cowov Onpoudtov (Olesen & Valido 2003). Apketd €idn sivatl dvvatod
vo eppavifovv kdmotog popeng e€edikevon o cuykekpéva ta&o Onpdapartoc (Herrel et
al. 1996). H e&e1dikevon avt umopel vo oQeileTon 6TV EMAOYN XOPUKTNPLOTIKGOV (Kivhion
olyOVOV, oTpaTNykn Onpevong, Kivntikn emidoon) mov oyetiCovtal pe v aebovia,
oKANPOTNTO Kol TNV €MLO00T dapLYNS TOL Onpduatoc, avédvovtog €161 TV KavOTnTo
oOMMYNG, yepopod kot katavaiwong tov (Herrel et al. 1997; Vanhooydonck et al.
2007). TTopott n e€edikevon oty KATAVAIAM®OT GUYKEKPIUEVOV TOTOV ONpapatog propsl
VO TPOGPEPEL OPICUEVO TAEOVEKTNLOTO, WITOPEL €MIONG Vo TMEPLOPIGEL TNV EMIAOYN
KOTOVAA®ONG GA®V TOmwv Onpapdtov. Q¢ €K TOVTOV, GE OPICUEVEG TEPUTTMOOELS M
EMAOYN YOPUKTAPOV UEIOUEVNG eEEBTKEVONG OV KOOIGTOOV TOV OPYOVICUO KAV v
KATOVOADVEL dLAQOPOVG TOTOVG Onpapdtov (Yevikevuévol Onpevtéc), mbavo va amotelel

™ PBéLtiotn Avon (De Vree & Gans 1994; Herrel et al. 1996).

[Switepa otig ocavpeg g owoyévelag Lacertidae éxyst kotaypaeei mwAR00g
SLPOPETIKMY GTPATNYIKAOV O1pevons aAld Kot TpoTUnoe®V 6€ TOTOVS Onpapdtov, 1060
oe d1Eedkd 660 kal o evooeldko eminedo (Verwaijen et al. 2002; Herrel & O’Reilly
2005; Vanhooydonck et al. 2007). H peydin etepoyéveto mov yopoktnpilel Ty okoyévelo
OG TPOG TIS STPOPIKES TNG TPOTIUNCELS OmOdIOETAL APEVOS GTNV EVPEID KATOVOUN TOV
cavpdv ¢ owoyévewng Lacertidae kot agetépov otig dtapopéc mov eppoviovy ot
KowotnTeS apfpomdOwV (oL AmOTEAODY TNV KVUPLOL TTNYN TPOPNG TOLG) avhl ETOYEC A
Ko kotd yeoypapkés mepoyés (Pérez - Mellado et al. 1997; Carretero 2004). To
YOPOKTNPIOTIKO AVTO KOOIGTA TN GLYKEKPIUEVT] OIKOYEVELD WOAVIKY Yol TN OlEPEVVNOT TNG
dwpoponoinong TV  dtpoPikdv Bokwv petafhd TANOLGHOKAOV, QLUAETIKOV KOl

NMKIOKOV OpAd®V.

Me Baon ™ otpatmywkn Onpevong mov akoilovBovv ot Onpevtég pumopovv va
YOPLOTOVV o6& gvepynTikovg Onpevtég (active foragers), ot omoiot KOAVTTOLV HEYAAEG
amooTdoElS Kot fploKovTal oe GuVEYN Kivnon yua TV 0peon Kal KatadimEn e Aeiag Toug
(Scharf et al. 2006), ka1 ce evedpevtég (Sit - and - wait foragers), ot omoiot mapapévovv
KPUUUEVOL pe OKOTO va aipvidtdoovv ™ Aeia tovg (Gerritsen & Strickler 1977). Ot
gvepynTikol ONpevtég KOTOVOAMVOLV HEYOADTEPO TOGA EVEPYEWS OAAL GLVOVTOVV
peyoAdTEPO apud Npapdtmv Tov amartovy oxeTikd gvkoAo xewpiopd (Hodar et al. 2006;
Scharf et al. 2006), evdd ot gvedpevtéc £0debOVV LUKPOTEPH TOGH EVEPYELNG KOOMG

oyetietan povo pe ™ cOAANYM Kot xeptopd tov Onpapatog (Gerritsen & Strickler 1977).
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Emiong, ot evedpevtég extiBevror Aydtepo oe Onpevtéc, kot 1 Aeglo oL
cvAlopBdvouy pe avidloopd, omoteAeitar amd opyoviopoVs mov gpeaviovv €vtovn
KwnTkoétra (my. wrapevo apbpomoda) (Gasnier et al. 1994; Pianka 2017). ITop’ oAa
VT, OPKETEG POPEG Ol CADPEG UTOPOLY VO ELPAVICOVV YOPAKTNPLIOTIKG Tov oyetilovtal

Ko pe T1g 0o katnyopieg Onpevtdv (Heatwole & Taylor 1987; Belliure 1997).
22.1.1. Awotpo@ikéc ouvil0eieg
22.1.1.1. Me0Ooooroyio

Ot derypatoAnyieg yoo T oepebvnon TV SATPOPIKOV GLVNOEI®VY TparyoToTomOnKoy
katd o € 2015 - 2016 (Mdwog - Abyovstog). ApES®G PETE TN UETAPOPA TOV ATOUWOV
OTO EPYOCTNPLO, OVTH APNVOVTOV YOPIC TPOEN Y10l TOVAAYIOTOV 6V0 MUEPES, YWPIGUEVO GE
apoeVIKA, OnAvkd kol aviiika, ®ote vo givor dvvaty M Eexyoplot] cvAioyn TV
TEPITTOUATOV TOVG. Ta meptrtapata cAAEyovTay kot @uAdocovtay oe 70% abavoin yo
KATomvy OlEPeHVION TOV JTPOPIKMY GUVNOELOV TOVG OV QUAETIKY, MAKIOKY Kol
mnBvouiakn opdda. Me tn xpnon oteEPE0sKonion avayvopiotnkay To Taéa Tov Ppébnkay
oTO OElypota TEPITTOUATOV, HEXPL ToV BoBUd TAENG, VO KaTaypAENKE Kol 1| TOPOLGio

eutikng VANG (Ewdva 2.1.).

ZNUELOVETOL OTL GTNV TEPITTOGT TOV Y LEVOTTEP®V, TA HVPUNYKLO KATOYPAON KAV
Eexoplotd Aoy® ™G aeBoviag Toug aAAG Kol TG SLPOPETIKNG IKOVOTNTIS SLOPLYNG TOVG

(advvopio TTHoNg) amd To LITOAOUTA LEAN TS TAENGS (LEMGGES KO COTKEG).

Mo 11 avdykeg g avayvopion Tov TaEov aAAd Kol TG TOGOTIKOTOINGNS TOVG
avé Octypa, xoataypdeovtav vy to. KoAedmtepa wor to Agppdmtepa o aplBudg twv
eEMOKEAETAOV, TO LUPUNYKLO O OPIOUOS TV KEQAMAV, Ta Apayvidla 0 aplOudc Tov dxpov,
ta OpBémTEP 0 APOUOC TOV AKP®V 1 TOV TTEPLY®V, KOt Yo To LITOAOUTA 0 aPOUOS TV

nTEPOY®V PAGEL TNG VELPWONG TOVG.
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Ewoéva 2.1. [Tapadeiypoto elkévVov 6TEPEOGKOTION Omd KATNYOPIES SIUTPOPIKDY TOPWV
oL gviomioTNKAV oTa delypata teprrtopdtov. 1: Koieontepo, 2: Yuevontepo
(Loppnykr), 3: Yuevortepo (LMoo 1 oprjka), 4: Huintepo, 5: Huintepo, 6: OpBontepo,
7: OpBomtepo, 8: Alntepo, 9: Agpudmtepo, 10: Xmopot
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Enelepyocio 0£00pévev Kol 6TATIOTIKT 0VAAVGT)

Apyikd, ot ouddec tv apbpomddwv mov Ppédnkav katd v eEétoon TV
TEPUTOUATOV, yopiomkay pe Pdaon t okAnpdttd tovg (oxAnpd: KoAedmrtepa,
Yuevontepa (6Aa), Zmopor; pétpia: OpBomtepa, Hpimtepa, Odovidyvobo;, MoAaxd:
Apoayvidwa, Agpudntepa, Aintepa, Aemdontepa, ITiekdntepa) Kot TV KIvNTIKOTNTO TOVG
(mtdpeva kor Padiotikd) (wmtdpeva: Ypevomtepa (uéMooeg & opnkeg), OpbBomrtepa,
Odovtoyvaba, Aimntepa, Aemdomtepo, ITAexomtepa; Padiotikd: OAo to vmdrowma). H
oKANPOTNTO KOl 1 KWVNTIKOTNTA TOLG TPocsdlopiotnkay e PBACN TPOTYOVUEVES E£PEVVEG
oV Tpaypotomombnkay kot mepthaupavoov ta oyetikd ta&a (Herrel et al. 2001;

Verwaijen et al. 2002; Vanhooydonck et al. 2007).

2T OLVEXEWD, HE XPNOM TOL EAEYYOL xz, dtepeuvnnkov ot O0Qopég OTIg
ouyvomNTeg eueaviong kdébe taEov o1 JloTo TOV  QULAETIKOV, NMMKWKOV Kot
mnBvouokov opddwv. Emumdéov, o 1010g éAeyyog ypnolonomdnke dote va ektiunfovv
aVTIoTOUYEG OlPOPEG, KATNYOPLOTOIOVTAS Ta TAEo pe Paomn T oxkAnpdtnta kot TNV

KWWNTIKOTNTA TOLG.

AxoroVBmg, extyunOnke o Pabudg eEewdikevong oe opopéva taEa  petagd
NAMKIOKOV, QUAETIKOV Kot TANBUCUIOK®OV Opddmv, ypnolpuonotmvtag tov dsiktn Berger -

Parker, copugwva. pe tov tomo thg Magurran (1988).
D = Nimax/N

omov N givar 0 ap1Bpog Tov cuvorkov apBpov Astog (aveEapttwg TAE0V) Tov Bpédnkav
ot dlawta Tov atoumv, kot Nimax sivoar o aptuds tov atduwv tov kvpiopyov tédéov
Aetog, og kaBe mepintwon. Oco n i D mincualel oto 1 1660 Mo e€edikevpévn, 610

avtiotoryo td&o Bewpeitar n Vo eE€Tacn opdda.

O deikg dwtpogikng e&edikevong Berger - Parker, ce cuvdvacpd pe ta
AmOTEAECUATO. TOV  EAEYYOV xz YO TNV KOt yoplomoinon PAcel KwnTikOTNTOg TOV
OlTPOPIKAOV EVPNUATOV, ypnoortomdnke yu va ektiunfel 1 Onpevtikn) oTpatnyikn
atop®v Tov €idovg (gvepyntikdg Onpevtng N Onpevtc evédpoc) HeTald QLAETIKOV,
NAMKIOKOV Kot TANOLGUIOKOV Opddmv, aKoAOLODVTOG TIG KoTtevBuvINpleg YPOUUES
nponyovuevev epevvav (Huey & Pianka 1981; Dunham 1983; Magnusson et al. 1985;
Gasnier et al. 1994).
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¥2.1.1.2. Anoteréopato,

Ta T0GOGTA EUPAVIONG TOV JOTPOPIK®OV TOpwV KAOe TANBvouoy divovian otov Ilivaxa
6.1. H pévn onupovtikny dlopopd otn cuyvotnto EUPAVIONG SUTPOPIKMOV TOP®V UETOED
opadwv kKabe TAnBvucpov frav avuty Yo Tov TANBvopd Aypol ot cuyvoTNTO EREAVIONS
tov Humtépov (mocootd eppaviong Humtépov: apoevikd 0% Onivkd 57,1% aviika
27,3%; apoevikd - OnAvkd: xz = 4,952 p <0,05) xou T@vV onOp®V (TOGOGTA EUPAVIONG
ondpav: apoevikd 100%, eniukd 85,7%, aviika 9,1%; apoevikd - oviika: y2 = 13,247
p < 0,001; Orvké - avihuco: x° = 10,568 p < 0,005). AeSOUEVOV TOV HOVASIKOV VTGOV
Slpopmv, KOTA TN OWmANOLGUOKY CUYKPIOT) T®V GLYVOTHTOV EUEAVIONG TV
SWTPOPIKAOV TOP®V UETAED TANOLGU®V, To OEGOUEVA APCEVIKAOV, ONAVKOV Kot aviAMK®V
opadomombnkav pe eaipeon avtd tov Humtépov kot omdpwv, Yoo T omoic

mpaypoatoromOnke Eexmplotdc EAeyyoC.

Ot ouyvdtTeg UEAVIoNG TOV OaTPoPIK®V Topmv petah Tepiov kot Aypod
ELPAVIOAV GIUOVTIKES SLPOpEC otV Tepintwon v Kokeontépav (x° = 6,615 p < 0,05)
kat Ypevontépov (néhooes ko oprkec) (x> = 4,243 p < 0,05) (ITivakag 6.1.). Ta
apPGEVIKA Atopo omd Tov AYpO EUQPAVIOOV CMUAVTIKES SOPOPES amd TOLg GAAOVG VO
TANOLGLOVG 6T GLYVOTNTO KOTAVAA®OTNG oTTOP®V (TOGOGTA Katavdilmong ondpwv: T'éEpt
0%, Aypdc 100%, Axpotipt 0%; [épt- Aypoc: x> = 20,000 p < 0,001; Aypdc - AkpeTHpL:
xz = 13,000 p < 0,001). Ta OnAvkd dropa amd Tov Aypd EUPAVIOOV CNUAVTIKES SLOPOPEG
oe oyéom pe T ovyvotnta katovaimong Humtépov (mtocootd katavdiwong Humtépwv:
I'épt 0%, Aypdc 57,1%, Axpotpt 11,1%; I'épt - Aypdc: xz = 5,600 p < 0,05; Aypog -
Axpomipt ¥ = 3,883 p < 0,05) koi omépmV Kat amd Tove GAAOLC §V0 TANBVGHOVS
(1060676 KoTaviAmong omopmv: Tépt 0%, Aypog 85,7%, Axpatipt 0%:; [épt- Aypoc: x?
= 10,500 p < 0,005; Aypog - Akpotipt: x° = 12,343 p < 0,001). Ta aviiiko Gropa Sev
EUQAVICOY ONUAVTIKES SQopEés petalh mAnfuoudv omn cuyxvoTNTO EUPAVIONG TV

OOTPOPIKAOV TOVG TOPWV.
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[Tivaxag 2.1. [Tocootd eppdviong (%) v kébe opdda datpopikadv ndépwv pe Baon v

KOTAVAA®GON 1 1N KOTavAA®GoT Toug omd Ta dtopa Kabe TANOLGHO.

'epr Aypog AKpoTHpL
KoAedmtepa 60 25 52,6
Ypevontepa (Lopunyxio) 86,7 100 94,7
Ypevontepa (LEMOOEG Kot GONKEG) 73,3 45,8 73,7
Hpuintepa 6,7 29,2 15,8
OpbBomtepa 3,3 4,2 10,5
Aimtepa 6,7 0 5,3
Odovtdyvada 0 0 5,3
Apoyvidwn 3,3 0 0
Aemdontepa 3,3 0 0
[MhexomTepa 3,3 0 0
Agppamtepo 0 0 5,3
Xmopot 0 54,2 0

Katd tov éleyyo ¢ ovuyvottog €UEAVIONG CKANP®OV, UETPLOV KOl HOAOK®OV
STPOPIKAOV TOP®V o1 dlouta PETOED TV opadmv and kabBe mAnbuoud eppaviotnkov
ONUAVTIKES SoPopEG LOVO Yo Tov TANBuoud Tov Aypol (T0GOGTA EUEAVIONS GKANP®OV
TOpmV: apoevicd 70,8%, Onvkd 64,3%, avihuco 43,2%; apoevikd - avihko: x° = 4,766 p
< 0,05; mocootd eupaviong LETpLOV Topwv: apoevikd 0%, Onivka 28,6%, aviiuco 18,2%);
apoevIKd - OnAvkd: x° = 4,052 p < 0,05). Ta dropo omd 0 [EPL Sev ERPAVICOV GTIUOVTUKES
Opopég ot UeTaEh TOVG PLAETIKES KOl MAKIOKES OUAOES MG PO TIC GLYVOTNTEG
KOTOVAA®ON Aglag vynAng n younAng wavotntog dweuyne. Ilap’ 6Aa avtd, xotd v
opadonoinon tov dedopévov yuoo tov tainfvocpd oto I'épt (N = 295) gupaviotnrkov
ONUAVTIKES O10POPEG, He Ta dTopa Vo eL@aviCouy VYNAOTEPT CLYVOTNTO KATAVAA®GNG

Agtog younAng wovotTog JeLYNS (Tocootd Aelag YOUNANG KOVOTNTOS SLOpUYNS:
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63,5%, m0cooTo Agiog VYNNG KavotTTag dtoevyng: 36,5%; Xz = 15,013 p < 0,001). Ta
dropo amd tov Aypd emiong Oev €UEAVICOV ONUOVTIIKEG OLOPOPES OTIC GUYVOTITEG
EUPAVIONG Aglog VYNANG N YOUNANG tKavoTnTag dtopuyng petald opddwv. To dedopéva
opadoromOnkav (N = 144) kot evIomioTNKE GNUAVTIKY O10POPA, LE TA ATOUN TOV AYpoD
Vo TOPOoVGLALoVY VYNAOTEPO TOCOGTO AELOC YOUUNANG IKAVOTNTOS SLopLYNG (TOGO0TO Agiag
xopnAng wavotntag oapuyng: 80,6%, mocootd Aslog vynAng wavotTog StapuyNG:
19,4%:; y* = 9,574 p < 0,005). Avdhoyn oxEoN 6T1 GLYVOTITTA ELPEVIOC AEIOC e YAUNAN
KavotTo d1apuyng Ppédnke ko otov mAnBuoud Axpwtnpiov (N = 152) (mocootd Agiog
YOUNANG tavdtnTag dtopuyng: 64%, mocootd Asiog VYNANG KavoTNTag dtaPLYNS: 36%); XZ
= 5,842 p < 0,005).

Ot ovuyvomTeg eppdviong Astog pe younAin kot vymin wavotto Slevyng oev
TOPOLGIOCAY  ONUOVTIKEG O10popég METOED TV ORAd®Y amd TOVG  OLPOPETIKOVG

mAnBuopove.

Kotd tov moAvmapayovtikd éheyyo StokOUOVoNG HETAED QLUAETIKMOV Kol NAIKIOK®V
oHad®V avd TANOLGUO EVIOTIGTNKAV SPOPES GTIG TIHEG TMV KOATIYOPLDOV OOTPOPIKDV
nopwv povo o tov minbvopd Aypod (MANOVA! Yuevomtepa (popunykia), LEGES TIHEG
apoevikav: 8,7 Inivkdv: 5,4 aviihikev: 15, F21) = 3,918 p < 0,05, post hoc Tukey HSD
Onivka - avilka p < 0,05; Huintepa, péoec tipég apoevikav: 0 Onivkov: 0,86 aviiikov:
0,23, Fz,21) = 3,858 p < 0,05, post hoc Tukey HSD apcevikd - Onivka p < 0,05; omdpot,
péoeg TIéG apoevikmv: 6 Onivkav: 5,1 avijhikev: 0,3, Fr 21y = 15,296 p < 0,001, post hoc
Tukey HSD apoevikd - avijhka p < 0,001, Onivkd - aviiko p < 0,001).

Koatd tov éleyyo eppaviong tov Sltpopik®v TOpmY ava Kotnyopio EVTOmiGTNKoY
onuovTikég dtapopés puetald minbvopov (Tlivakog 2.2.). Ta amoteAéopato Tov OgikTn

e&edikevong Berger - Parker napovcialovtot otov IMivaka 2.3.
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[Tivakag 2.2. AmOTeEAOUOTO TOALTOPAYOVTIKNG OVAALON TG  OOKVUAVONG  TOV

KOTNYOPLOV TOV SOTPOPIKAOV TOPp®V HETOEL TANOuoUDV. ZT1g oThAeg Tov gAéyyov Post

hoc (Tukey HSD) 1: Tépt, 2: Aypdc, 3: Akpotipt.

Apoevikad
F(2.24) P Post hoc (Tukey HSD) Méon tun
1 2 3
OpBomtepa 3,556 <0,05 1-3: p<0,05; 2-3: p<0,05 0 0 029
Xmopot 37,333 <0,001 1-2: p<0,001, 2-3: 0 6 0
p<0,001
Onivkad
F(2.20) P Post hoc (Tukey HSD) Méon tun
1 2 3
Yuevontepa
) 5682 <0,05 1-2: p<0,05 20,86 543 11
(Muppnykia)
Hpintepa 5,436 <0,05 1-2: p<0,05; 2-3: p<0,05 0 0,86 0,11
Xmopot 24,367 <0,001 1-2: p<0,001, 2-3: 0 514 0
p<0,001
Avijlika
Fa17) P Post hoc (Tukey HSD) Méon tun
1 2 3
Yuevontepa
) 6,781 p<0,01 1-2: p<0,01 2,89 151 113
(HopuryKie)
Yuevontepa
5950 p<0,01 1-2: p<0,01 34 045 23
(LEMooeg & oeENKeC)
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[Tivaxag 2.3. Anotedéopata tov dsiktn Berger - Parker (D) ko ta emikpotéotepo 1aEa o€

KGOe puAeTIKN Ko NAKLokT opddo avd TAnbvouo.

IinOvopog Opdoa D Emxpatéotepo Taco

Apoevikd 0,83 Y upevontepa (LuppyKio)

I'épr OnAvkd 0,82 Y pevomtepa (LopunyKio)
Avilka 0,41 Y pevontepa (LEMcoeg & GPNKEC)

Apoevikd 0,51 Y pevomtepa (LopunyKior)

Aypog OnAvka 0,43 Y pevomtepa (LopuniyKio)

Aviliko 0,92 Y pevomtepa (LopunyKio)

Apoevikd 0,76 Y pevomtepa (Lopurykior)

Axpompt  Onivka 0,74 Y pevomtepa (LopunyKior)

Avilika 0,77 Y pevomtepa (LopunyKio)

22.1.1.3. Zolntnon

Katd tov éheyyo tov datpopikdv cuvnBeidv tov vrd e€tacn TAnbuoudv evionictnkoy
OPKETES SLOPOPEG HETAEH NAIKIOK®V, PUAETIKOV Kol TANOVCUIOKOV Opadwv. Apyikd, GTov
TANOLVGUO Aypol EVTOTIGTNKAY Ol HOVAOIKEG OOPOPES UETOED NAMKIOKAOV KOl QUAETIKOV
ouadv Ocov apopd T cvyvOTNTA EUPAVIONG OAAG KOl TNV TOGOTNTO OPIGUEVMV
SwTpoPkadV mopwv. ITo cvykekpéva To apceVIKA GTONO KATOVIA®VOY GE YOUNAITEPT
ovyvomta Huintepa oe oyéon pe ta Oniukd. ITo cvykekpyéva to Huintepa amovsialov
TOVTEADG Oomd To apoevikd dtopo, mhavov AdYy® TG mpotiunong Onpopdtov mwov
Bpiokovtat oe peyarvtepn apbovio kot dpa amottovv AyoTePN GTATAAN EVEPYELNG YO TNV
KATOvIA®GN TOVG (.. LUPUNYKLO) /KOl GTNV TPOTIUNGT GAA®DV SOTPOPIKAOV KATIYOPLOV
VYNAOTEPOL  EVEPYELOKOD KEPOOLG 7OV amokAgioviow omd TG GAAeC ouddes (m.y.
peyaAvtepov peyébovg Koredntepa, kabng to Bewpntikd 1oyvpoTEPO OAYKMOUO EMITPETEL
v Kotavaloon tovg) (Herrel et al. 2001; Verwaijen et al. 2002; Herrel & O’Reilly 2005).
Eniong, ta aviAika dtopo KatavaAmvoy cTtopovg o EEAPETIKG O YOUUNA CLYVOTNTA KoL
TocOTNTO, GE OYEOM HE TO OPoEVIKA Kol To OnAvkd. Ot omdpor cOUQOVL HE TNV
KOTNYOPlomoinotn cuumepM@dnkay ot okANpEC Agiec, map’ Ol avTé, 1M HEWOUEVN
oLYVOTNTA TOVG OTN JiaLTo TOV AVAMK®OV aTOU®V dev Ba umopovce vao amodobel 6e avTd
TOV TapAyovta, KaBmg dev VITAPYEL EVOEYOUEVO dVGKOAOS YEPIGLOV TOVS, EVA 1) ddLVaLLio
pdonong g TPoeng dev amoteAel mePLOPIoTIKO Tapdyovta oto. PoMdmTA YeEVIKOTEPOQ

(Kermack 1972; Meyers et al. 2018). H mapatnpoduevn dapopd Oa pmopodoe vo
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amodobel otV mpotiunon vynAdtepwv evepyelakd Topwv ({wkng mpoéAevong) and to
aviAka dtopa, dote va givat duvarth 1 TodTeEPN cOUATIKN Tovg avamtuén (Hawlena et al.
2006).

Kotd ™ o0ykpion tov cuyvotNTOV EUEAVIONS TOV SOTPOPIKAOV TOP®V, 1| HOVT
onuovTiKny opopd Mrov avty petad I'epiov ko Aypov pe ta KoAedmiepa kor to
Yuevontepa (LEMOGEC Kol GONKESC) va epeavifovior oe VYNAOTEPN cvuyvoTnTa 6To 'épt
(ITivaxag 2.1.). Eniong, katd ) diepehvnon tov S10popdv oIV TOGOTNTO KATUVAADMGNG
TOV KATNyopldv pHeTa&d TANOuoUdV, oTIg TAEloTEG TEPMTOGES O TANOLGUOG Aypov
dtpopomoleito amd tovg AGAlovg ovo (Ilivaxag 2.2.). ITlapd 7115 Opopég mov
evromiotnkay, dev givar dvvatd va e€ayfovv aceain coumepdopato, Kaddg vrapyovV
TOALOL TOPEYOVTEG GTOVG OTTOI0VG UTOPOVV VO atod0BoVV 01 TAPATNPOVUEVES OL0POPEC,
Om®G M dVVOUN SaYKOUOTOG HETAED TANOLGU®OV TOL TOAVOV EMTPETEL TV KOTAVIAMOT)
oKANPOTEPOV TOPOV GE LYNAOTEPN GLYVOTNTA Kol TOcOTNTO Yoo KAmowov TANOLGUO
(Vanhooydonck et al. 2007), 1 1 a@Bovio TV GLYKEKPILEV®V KATNYOPLOV Agiag 0TS 300

neproyéc (Carretero 2004), kdti To omoio dev depevvinOnke oty TapoHoo epyacia.

X0paKINPIOTIKN NTOV 1 TOPOLGIN GTOP®Y GTN OWTPOPY| TV ATOU®V Ond TOV
Aypo ko1, TOLTOYPOVO, 1 TOVIEANG OTOVGIO TOLG OO TOLS AAAOLG VO TANBVOoUOVG OE
OAEC TIG NAIKIOKES KOl QUAETIKEG OLAOES. AEOOUEVIC TNG TOPOVGTOG PULTIKNG VANG 6€ OAES
TIG TEPLOYEG, M KOTAVAA®GT TG Hovo amd to dropa tov Aypov mbavov ogeiletor ot
pelopévn mapovoio apfponddmv oe oyxéon e TIg AAleg dVO TEPLOYES, avaykdlovtag £Tot
TO GTOUA VO KOTOVOADVOLV QUTIKH VAN Y10 TN COUTANp®oT TG dtatpopng Tovg (Cooper

& Vitt 2002; Bombi et al. 2005).

[Tap’ Ao avtd, onuewwvetal OTL 1 KOTOVAA®GT QLTIKNG VANG 0md EVTOROPAYES
ocavpeg €xel Kotaypaei kKo oto mapeldov (Castilla et al. 1991; Herrel et al. 1997; Sagonas
et al. 2015a, b), akopa kot o cavpeg Tov Yévoug Acanthodactylus (Busack & Jaksic 1982;
Hokayem et al. 2006). Katt avdioyo oaivetar vo. copfaivel kot ot ovyvotnta
Katavarwong Huntépov, yio ta oroio ta Onivkd dropa and tov Aypd giyov vymAdtepa
10600TA and avtd tov ['epiov kot Tov Akpotnpiov. Ta Hpintepa katnyoplomombnkov
OTNV OUAd0 HETPLOG CKANPOTNTOG KO OG €K TOVTOV, 1 OUVOUTN S0YKOUATOS OV UTOPEL Vo
dwooroynoet avt ™ dwpopd. ITbavd va oyetileton pe ta emineda drobecdTTOC TNG

GLYKEKPIUEVNG OAdaG apBpomdOwV HeTalh TV TPLOV TANOLCUOV.

Kotd tov éAeyyo tov S10pop®dV HETOED QUAETIK®OV KOl MAMKIOKOV OUAd®mV KAOE
TANOLGLOV GTNV KATOVAAW®GT GKANP®OV, UETPLOV KOl HOACK®OV ONpopudtov kot oAt o
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Aypog NTav 0 HovadIKog TANOLGUOG oL EUEAVICE OPIGUEVEG ONUAVTIKEG dtopopés. Ta
OPGEVIKA ATOU KATOVAA®VAY GKANPE Onpduata oe onuovtikd vyniotepn cuyvotnta and
TOL OVNAIKO, €V Elyav UNOEVIKT KOTOVAAMOT) TOP®V UETPLOS GKANPATNTOC, TOVG OTO10Vg
KaToavaA@vay to OnAvkd Ko aviiika dtopa (m.y. Huintepa). [Iépav g oxinpdtroc,
ONUOVTIKOC TOPAYOVTAG OTNV KAVOTNTO YEPIGHOV eivar katl to péyehog tov Onpapatog
(Paulissen 1987), kdtt mov d1kaoAoyel To VYNAOTEPE TOGOGTE EUPAVIONG LUPUNYKIDV GTO.
aviAika dtopa. A&loonueiot givol 1 TavteAg amovcio polakdv Onpapdtov and OAeg
TIC opAdec Tov Aypov. O doy®PIoUOS SUTPOPIKMOV TOPWV £ivat £vol POVOUEVO TTOV EXEL
KaToypopel OpKETEG POPEG OTIG cavPEC Kol e€umnpetel T Hel®ON TOL NAKIIKOV 1)/Kot
QUAETIKOD avTay®VIGHOD 7oL oyetileTon pe Tovg dlatpoPikove mdpovg (Simon 1976;
Herrel et al. 1996; Pincheira - Donoso et al. 2018). To evdwaitnua ctov Aypo mhavov Exet
pkpotepn agpbovia apBpomddmv amd Tovg dAlovg dvo TANBucuovs. Avtd Ba puropovce va
€xel G amOTEAESHO TNV AoKNOoT oLENUEVIG THEGNG GTOV GLYKEKPIUEVO TANBLGUO, KATL
OV 0ONYEL OTNV EUPAVIOT) TOV TAPOTNPOVUEVOV TPOTHTIMV SOYMPLGHOD TOV SUTPOPIKAOV
fokwv, O6mwg emiong kol OTIC TPONYOVUEVEG 1OOLTEPOTNTEG 7OV EUPAVIGE O 1510
mnBvoudg (Y. KatoviAmon LTIKNG VANG, avénuévn kotaviimorn Huwmtépov amd to

OnAvkd, avEnpévn Katavalmon oKANp®V TOp®V omd To APCEVIKA).

Xe OA0VG TOLG TANBLOUOVS, AVEEUPTNTMG PLAETIKNG Kol MAKLOKNG ORAd0S, To
dropo EUPAVICOV KATOVAA®ON Aglog YopNANG wavotntag Spuyng o€ vynAdtepn
ocvyvotTa amd 6,1t Asto VYNNG wovotntag oapuyng. Ioap’ Ao avtd, e OGAOLG TOVG
mAnBouopovg vanpye kol Aglo LYNANG KOVOTNTOG OPLYNG OTN JTPOPY], KATL TTOV
VTOONA®VEL TOOVY EVOALAYT TNG ONPELTIKTG cuuTEPLPOPdS TV cavpdv. To avouevo
avtd mopoatnpeitor ocvyvd, kaBmdG ot opyaviopol TOAAEG QOPEG dev  UmOPOVV  vao
YOPOKTNPIGTOVV  OMOKAEIOTIKO G evepyntkoi Onpevtég 1 evedpevtés,  agov
OGLYKEVTPOVOLV YOPUKTNPIOTIKA Kot and Tig 6vo katnyopieg (Heatwole & Taylor 1987).
Youpwvo pe tov deiktn Berger - Parker, pe g&aipeon ta avilka dropo Iepiov kot ta
apceEVIKA Kot OnAvkd dtopa Aypov, speoaviotnke apketd vynAn eéedikevorn ota
popunykie. (Tlivaxog 2.3.). H popunroeayio givor cvoxyvd @aivopevo o€ cavpeg TNg
owoyévewng Lacertidae yépn otn peydAn tovg agbovia mov mapotnpeitan oe Enpa
nepifariovta (Pianka 1986; Pollo & Pérez-Mellado 1988; Pérez - Mellado & Corti 1993;
Valakos et al. 1997).

Eniong, n évtovn mapovcio popunykidv otn dloita tov €idovg eivar oe cupuemvia

LE TPONYOVUEVEG EPEVVEG TOV TpayHaToTomOnKay 6 cavpeg Tov 1dov yévoug (Pérez-
Mellado 1992; Pollo & Pérez-Mellado 1988; Hokayem et al. 2006) aAAd kot 610 810 €id0g
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(Zdtog 2014). H katavilmon cvvabpoiotik®v apbponddmv OBeswpeitar pio amodoTikn
otpatnyKn wWwitepa oe ENpd mepifaiiovta pe petpévn mopovsio Onpapdtov (Pérez-
Melladao 1992; Carretero et al. 2010). Xougova pe tovg Gasnier et al. (1994), n
KOTOVAAW®GON LUPUNYKIOV GE VYNAT GUYVOTNTA GLY VA oyeTileTol Le ONPeVTEG e pLetmpévn
KvnTwotro. Ta popunykio Tpoc@épovv debovn myn TPOoeNg G€ EVOLUTAUATO TTOV
umopovv vo. eBdcovv eEaipetikd vynAES Beppokpacieg (Ommg eivor ot Vo eE€taom
nepoyéc, PA. Kepdhowo X1.2.1., Topdpnua I), ot omoiec o6& 0pKETEC MEPMTMGELS EYEL
KOToypapel vo 0dNyovv evePYNTIKOVG OMPEVLTEC GTNV EQUPUOYN OTPATNYIK®V Onpevong
nmov ovvavtovvtal oe gvedpevtéc (Belliure et al. 1996). EmutAéov, ot avtiOnpevtikéc
OTPOTNYIKEG TOV HOPUNYKIOV (emBeTikdtnTo, 7TOOGY TG OPACGTNPLOTOINCNHG TOVG,
HETAKIVION QOMAG), OEV EMTPEMOVY TNV TAPOUOVI] TOV GOVP®V GTO 1010 onueio Yy
LEYAAO YPpOVIKO O1AGTNLLM, KATL TOV TPODTOBETEL 1| ONPEVTIKY] CTPATNYIKY TOV EVEIPELTMOV

(Huey & Pianka 1981).

Me Béom 1o dwtpogikd gupnuata g mapovoag epyaciog (avénuévn mopovcia
Badiotikdv apBpomddwv), kabDG Kol TOPATNPNCE TOV GOVP®OV oTo0 7Tedlo Tov
oyetilovtal pe T SpacTNPlOoTOinGy Tovg Kot TV avalntnomn Tpoens, to €idoc pmopel va
YOPOKINPIOTEL KATA KOPLOo AOYO &vepyntikog Ompevtig, o omolog OumG pmopel vo
egvaAldooel ) Slotd Tov o€ MO yeEVIKELUEVN OTav Ol ovvONKeg TO amotovv. To

GUUTEPACHO OVTO EIVAL GE CUHLPOVIN LE EPEVVES TTOV £YIVOV GTO TOPEADOV Kol ApOPOVV TO

id1o €idog (Renan 2010; Zadtog 2014).
22.2. Znpoocio TG 60VOuNG 00 YKONATOG

To kpaviakd péyedog otic cavpeg £xel amoderydel kabopioTikds TapayovTag yro T OvVOuUN
daykopatog (Verwaijen et al. 2002). Tevikdtepa, o1 d10popEC OV TOPAUTNPOHVTOL GTN
dvvapun doyKOUATOG HETAED QUAETIKOV KOl NAKIOK®OV Opddwv amodidovtol gite otnv
ghvola amd TN LOIKY| EMAOYN KPAVIOK®V YOPOKTP®V, Ol OTO{0l HEWDVOLV TOV NAIKIOKO
/Kot QUAETIKO avTayOVIGUO Tov oyetiletarl pe Tovg daTpoPikovg moépovg (Preest 1994,
Herrel et al. 1996), eite omv emAoyn peyoldTEp®V Kpaviov mov oyetifovtar e tov

evooedko avtoyoviopd (Anderson & Vitt 1990; Herrel et al. 1996; Husak et al. 2006b).

‘Exer mapatnpnbel 611 t00 dropa pe peyohdtepo KEQAAD KOl, KOTQ GULVETELD,
1oYLPOTEPO dAYKMUM, €vol KOVE VO KATOVOADVOLY SLOTPOPIKOVG TOPOVS LYNAOTEPNG
evepyelokng aflag. Avtd o@eidetal otV KAVOTNTO XEPIOUOD PEYOADTEP®OV OnpoapdTmV
aAAd ko oty TpdoPacn Toug oe Onpduato e SKANPOTEPO £EMOKEAETO, O1ELPVVOVTAG
étol tov drrpopikd tovg Bvko (Verwaijen et al. 2002; Vanhooydonck et al. 2007). To
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YEYOVOSG 0VTO, HEGOUEVOL KO TOL KPAVIOKOD PLAETIKOD SUOPPIoUOD TOL TopaTnpEiToL 68
apKeTd €10M covpdV, gival TOovO vo 0dNYel 0TN PEl®OT TOL SUPVAETIKOD OVTOYMVIGLOV
AOY® TOV SaY®PIGUOV TOV dATPOPIK®Y TOpwv petasd tovg (Herrel et al. 1996, Verwaijen
et al. 2002). T'a moapdderypo, 660 peyordtepo eivar to OMpopo, Bo yperdletor Kot
TEPLOGOTEPOC YPOVOS Y1 VO TO XEPLOTEL Ko vol TO Kortamiel | cavpa. O ypOvoc avtodg Tov
OTOTAAEITOL EIVOL TTO GNUOVTIKOG Y10 TO. APCEVIKA GTopa amd 6,1t Yo To OnAvkd, kabdg
agalpeiton  amd GAAeg onuaviikég Opaoctnpotmreg (MY, avevPEST  GLUVTIPOPOUL,
TEPLPPOVPNCT TTEPLOYNG). AVTO EXEL OC OMOTELECUOL TO. ATOUO LE HEYOADTEPO Kpavia, dpa

KoL UVATOTNTO, TTLO YPYOPNG KATATOGNG, VO EDVOOVVTOL.

[Mopd tov 611 TO OMAvkd AGtopo dev emmpedloviar TOGO omd TOV YPOHVO, 1
kabvotépnon mov mpokvTTEl TO. £kBETEL GE OMpevtég, pe amoTéAECUO VO TPOTIUOVV
Onpapata pikpodtepov peyéboug (Preest 1994). Kartt avarloyo eaivetar vo cuppaivel kot o€
OPKETEG TEPUTTACELS LE TO, OVIAALKO ATOLLE, T OTToio £XOVV LKPATEPO GOUATIKO HEyeBoC
amd o EVIAMKO, OTOTE Ol STPOPLKOL TOPOL GTOLG OTOIOLG UTOPOLV VoL EXOLV TPAGPaon

eivau tepropropévor (Herrel & O’Reilly 2005).

[Tépav Tov draTpoPikov KEPAOLG mov oyetTileTon pe TN dvvaun daykopatog, a&ilet
va onuewbel Ott KOoTd T OOPKEW CLUTAOK®V OTO TAOIGIO TOV  EVOOELOIKOV
AVTOYOVICHOD, GLYVE TAPATNPOVVTOL SOYKDOUOTH TOV G KATOEG TEPIMTMOELS TPOKAAOVY
coPopovg TPOLHOTIGHOVG 1 akoun kat Tov Bdvarto (Olson & Madsen 1998). Xe moAld iom
&xel mapoatnpnBel 6t o1 MOBAVOTNTEG EMKPATNONG UETAED TOV OVIOYMVIGTMOV GLVOELOVTOL
pe to péyebog TV claydvev Toug Ko, GUVETMS, LE TN SVVOUT d0YKOIOTOG TOV Elval IKOvA
vo aocknoovv (Herrel et al. 1996; Husak et al. 2006b). X& xdmowo €idn, paiiota, £xet
napopnOel mog dropo pe HIKPO GUVOAMKA coUaTiKO péyebog, oAb pe kel
avoAoywKd peyoldTEpa TOL PEGOL OpoL TOL TANOLGHOL TOVLS, OVOTAPAYOVTOL LE
UEYOAVTEPY] EMITUYIO. GE GYEON WE OTOHO UEYAAVTEPOVL GLVOAIKOV peyébovg (Olson &
Madsen 1998).

Eniong, Aappavovtag vrdym 0Tt T 0poEVIKA ATOLO KPOTIOVVTOL oo To. ONAvKE pe
Ta caydvio Tovg Kotd T odpkeln tov Cevyapopotog (Ewova 2.7.), to vynidtepa
TOGOOTA EMTVYING OTOUMV HE HEYOADTEPA KEQAALL TOAVOV 0QeilovTal GTO 1GYLPOTEPO

KpaTnua mov £xovv Katd tn dtadikacio g ovlevéng (Olson & Madsen 1998).

Oa pémnel va onuelwbel OTL, TEPOV TNG GLGYETIONG TOV VITAPYEL LETAED KPOVIAKOD
peyébovg kol OOVOUNG OOYKMUATOS, LAPYOVYV Kol GAAOL TOPAYOVIEG TOL UTOPOVV Vo
emnpedlovy Vv enidoot, OnmG T0 cOUATIKO uéyehog Kot To oyfue Tov kpaviov (Bruner &
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Constantini 2007; Kaliontzopoulou et al. 2007; Raia et al. 2010). H ermidopoon twv
YOPOKTNPOV elvar anpdPrentn yio kdbe TaEo kot dev axolovbel kdmolo KaboAlkd TpOTLTO
(Kaliontzopoulou et al. 2012). X& S10pOpeTIKEC TEPMTMOCELS EUPAvIfovTaLl SLOPOPETIKG.
YOPAKTNPIOTIKA Vo, EXNPEAlovV TN OOVOUN S0YK®UATOS, KOoTOVTAG £TGL TN O1EPELVTON
™G QPKETA dVOKOAN AOY® TMV TOALTOPAYOVIIK®OV oyécemv mov euniékovror (Lappin &

Husak 2005; Kaliontzopoulou et al. 2012).

[Mop’ 6ha avTd, OT®G YiveTon avVTIANTTO, 1 SUVOUN OOYKAOUOTOS KOTEYEL GNUAVTIKY|
0£01m OTOL OIKOPLGLOAOYIKA YOPUKTNPIGTIKA TOV GOVPOV, KAONDS GUVOEETAL AUECH e TNV
OVOTOPOY®YIKY €MTUYI OAAG Kol TNV TPOGPocn TV aTOU®V OTOVG SLBEGILOVG

SLTPOPIKOVG TTOPOLG.
22.2.1. Advopun d0yKOPaTog
22.2.1.1. Me6Bodoroyia

Ot detypatoAnyieg yuo T dtepevvnon g mieong S0 yKMOUATOG TP LLOTOTOONKOY KOTd ToL
ém 2015 - 2016 (Mdwg - Avyovctog). H pétpnon g mieong odayk®dpatog
TpaypaTomomOnke pe  ypnon €wikov gpyaieiov (Herrel et al. 2001) (Ewdva 2.2.) kot
a@opd cvvolkd 86 dtoua A. schreiberi (30 apoevikd, 30 Onivkd, 26 avilika) kKot and
toug tpelg mAnBvopovs. e Olo ta dtopo  KoToyphonKov, TEPOV TOL  UAKOLG
KEPAAOKOPLLOD Kol TOL GOUATIKOD BAPOVS, LOPPOAOYIKE YOPAKTNPIGTIKA TOV APpOPOVV TIg
dloThoelg Tov Kpaviov (UNKOg, TAATOG Kot VYOG Kpoviov, HNKOS KATM GloyOvos, LKOG

POYYOLE Kot UAKOG KIVITOU TUALOTOG KAT® otaydvag) (Ewova 2.3.).

H pebBodoroyio mov axorlovdnOnke yio tn pé€Tpnon g mieong doyK®UATOS Kot Yo
TOV TPOGOLOPIoUO TOV dlaTpoPik®v cuvnbeidv Paciotke otovg Herrel et al. (2001) xon

Verwaijen et al. (2002).

Ewéva 2.2. Epyaieio pétpnong mieong daykopatog (http:// www.anthonyherrel. fr).
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[Ipwv and kéBe mpoondOera, OAa To dropo apednikay va Beppopvbuicovy (oe g101KA
Swpopeouévo terrarium) otic EMBLVUNTESG SOUATIKES TOVg Oeppokpacies (Van Damme et
al. 1986), kabnh¢ n copatiky Tovg Beppokpacio mOavov ennpedlet T yevikdtepn enidoon
(Irschick & Losos 1998). Ot cavpeg e€avaykdlovtay vo doyKOGoUV TIC LETOAMKES TAAKES
oV gpyaieiov, To omoio Mtav cuvdedenévo e ynoewkd asOntipa mieone. Kdabe dropo
enovélafe TN SlodKaGio dAYKMUUTOS OTO EOIKA SIAUOPPMUEVO EPYOLEID TEVTE POPES, LIE
evolbpecsa olaAeippata Beppopbbong yuoo pio opo. And Tig mévte mpoomdbeleg kdbe

aTOUOL EMALYONKE N VYNAOTEPT TIUN OOTE Vo YpNoonombel yio tepatépm avdivon.

o v apyeoBémon tov O0edopévey OYeTIKG HE TN SVVOUN OOYKOUOTOG,

SLUTANPOONKE TO GYETIKO TPMTOKOALO TTOL divetan 6to [Tapdaptnua 11, Ewdva X10.

S
-—
e

v
—
e

Ewova 2.3. Ot popporoyikol yopaktipeg ToL Kpaviov mov kataypdenkoy yio kdbe dropo.
1. Mnxkog kpaviov, 2. Yyog kpaviov, 3. Mnkog pOyyovg, 4. Mikog Kivntol TUUATOG KAT®

cloyovag Kot 5. Mnkog K4t cloryovog
Enelepyocio 0£00pévov Kol 6TATIOTIKT 0VAAVGT)

Apyikd pe ™ ypnon tov Aoywopikov SPSS (IBM  SPSS  Statistics, V20),
TpaypotortomOnke EAeyY0c KaTd OGO T SEGOUEVO EYOVLV KAVOVIKT KaTavoun (EAeyyog
Shapiro - Wilks) kot opotoyévelo otn dtokvpoaven tov petafAntov (éheyyoc Levene).
Axolo00wg, 6mov amorteito €ywve AoyapiOuion (10g10) tov dedopévov ko eréyydnke o
Babuog otov omoiov 10 PNKOG KEPAAOKOPHOV eMNPEGLEL TAL LOPPOAOYIKA OEOOUEVA, KAOMG
Kol TV emidoon g mieong dayK®UAToc amd Kdabe opdoda avéd mAnBvoud, pe ypnon
TOALOTTANG YPOUKNG TToltvdpoumonc. Eriong, ypnoyoromdnke povodpoun avaivon g
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dtakvpavong yu vo eEreyyfet kotd mOco vIdpyovV SPOPEG 6T COUATIKY Beprokpacio
TOV aTOH®V HETOED QUAETIKOV, NMKIOKOV Kol TANOUCUIOK®OV OUAd®VY. XTH GUVEXELD, O
idtog tomog twv Lleonart et al. (2000) mov ypnowomombnke ota Kepdloa 4.2.1. ko
4.3.1., epapudotnke ®ote va agoipedel n Omolo EXIOPAoT TOV COUATIKOV pHeyEBovg amd
TOVG KPAVIAKOVG LOPPOAOYIKOVS YOPAKTNPES KAOE opddac. AkoAovOnce 1 dlepevvnon TV
SlPOPOY  TOV  KOVOVIKOTOUMUEVOY  HOPPOAOYIKMV  YOPOKTNPOV Kol TG mieong
O0YKOUATOG HETAED QUAETIKOV, MMKIOKOV Kol TANOLGHOKOV ouddmv, HE Ypnom
HOVOOPOUNE TTOAVTOPAYOVTIKNG 0vAALGNG dtakOpavens. O édeyyog mov mpaypatomomonke

apopovoe TNV Kabe petafint Eeymplotd.

Q¢ o 0e0TEPN TMPOGEYYIOT) OTN OlEPELVNON TOV OPOPDYV TOL KPOVIKOD
HEYEDOLG, YPNOLOTOONKE O YEWMUETPIKOG deikTNG Kpoviakoy peyéboug kdbe atdpov (n
tpitn piCe TOL ywvopévov: unkog X mAdtog X OVyog kpaviov) (Mosimann 1970;
Kaliontzopoulou et al. 2012). O yemuetpikdg Kpaviakog Oeiktng HETAED QUAETIKOV
NAMKlOKOV Kot TANOLCHOKOV  OpAd®V  YPNCLOTOWONKE Yy Vo EVIOMIGTOVV
HLOPQOUETPIKEG O10POPEG e HOVOSPOUN TOALTOPAYOVTIKY aVAALGN TNG OLKVUOVONG.
Téhog, OSwmotobnke m  emidpacn TOV  KPOVIOKOV HLOPPOAOYIKDV  YUPOKTNPMV
(ovumeptlopPoavoévoy Kot Tov YEMUETPIKOD Ogiktn Kpaviakol peyéBovg) otnv enidoon
g mieons S0 YKOUATOG, OKAOVOMVTIOS TNV TPOGEYYIOT CLUTEPACUATOAOYIOG TOAAATADY
poviélov (PA. Kepdiawo 4.2.1.) pe ) ypnon tov Aoyiopkov mokétov RStudio (R Core
Team V1.1.419).

22.2.1.2. Anoteréopata

Ot copotikég Oeppokpacieg Katd TNV TPOYUOTOTOINGT TOV UETPNOEDV OEV EUOPAVIGOV
ONUOVTIKES OPOPES HETAEDL MAIKIOK®OV, QLAETIKOV kol mAnfuoulokov opddwv. H
TOALOTIAT] YPOULUKT TOAVOPOUNON €0€1EE WG TO UNKOG KEQPOAOKOPUOD E£XEL GMUOVTIKN
enidpaocm ot dvvaun SayKMOUOTOS Kot OAOVS TOLG HopPoroyikovs yapaktnpes (ITivakoag

2.4.).

Ot péoeg TYéG TG dVVAUNG SAYKMUOTOS KOL TOV LOPPOALOYIKMY YOPUKTHP®V Yo
TIC Tpelg opdoeg omd kdbe mAnOBvopd odivovror otov Ilivaxa 2.5. H olOykpion tov
KOVOVIKOTOMUEVOV TILAOV TNG TECNG O0YKMOUOTOS KOl TOV KPOVINKOV HOPPOAOYIKMV
YOPOKTNPOV  UETOEL OpAd®V KABe mANOBLOUOD EUEAVIGOV OPIGUEVEG OTATICTIKG
onuavtikég oapopég (Iivaxag 2.6.). Eniong, onuovtikég dtopopés eppavioTnikoy Kot Kotd
TN oVYKPIoN TOV 1010V dedOUEVOV TOV NAKIOK®OV Kol QUAETIKOV OUAd®mV HETAED TmV
prdv Tinbvopov (IMivaxag 2.7.).
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[Tivakag 2.4. AmoteAéGUATO TOAAOTANG YPOUUIKNG TOAAIVOPOUNONG UETOED HNKOVLG

KEQPAAOKOPUOV Kol SVVOUNG OOYKAOUOTOS KOl LOPPOAOYIKAV YopakTipmv. AA: ddvaun

daykopatog, MK: punkog kpaviov, TTA: mhdtog kpaviov, YK: vyog kpaviov, MKX:, MP:

unkog puyyxovs, KTX: unkog Kivntod tunpHotog KATm clorydvog.

I'épr

Metopintég R Intercept Slope F1.30) p

AA 0,833 -3,198 4,790 105,992 <0,001
MK 0,964 -0,671 1,044 393,554 <0,001
K 0,920 -0,981 1,201 165,710 <0,001
YK 0,890 -1,117 1,239 113,722 <0,001
MKX 0,926 -0,561 0,955 179,333 <0,001
MP 0,876 -0,847 0,952 99,311 <0,001
KT 0,571 -0,574 0,872 14,44 <0,005

Aypog

Metapintég R Intercept Slope F(1.29) p

AA 0,704 -1,565 2,983 28,517 <0,001
MK 0,944 -0,553 0,910 238,267 <0,001
K 0,867 -0,735 0,835 88,131 <0,001
YK 0,846 -0,861 0,893 72,883 <0,001
MKX 0,956 -0,537 0,922 304,628 <0,001
MP 0,885 -0,930 1,061 105,312 <0,001
KTX 0,962 -0,615 0,963 361,982 <0,001

AKpOTIHPL

Metopintéc R Intercept Slope F.19) p

AA 0,591 -0,693 2,013 10,192 <0,01
MK 0,879 -0,602 0,980 64,263 <0,001
[K 0,764 -0,870 0,960 26,597 <0,001
YK 0,728 -0,899 0,928 21,441 <0,001
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MKZX 0,806 -0,496 0,881 35,303 <0,001
MP 0,774 -0,766 0,876 28,379 <0,001

KTZ 0,821 -0,511 0,843 39,317 <0,001

[Tivakag 2.5. Méoeg TéG TG SVVAUNG O0YKMUOTOG KOl TOV LOPPOAOYIKADV YOPAKTPMOV
v kaBe opdada avd mAnBvoud. O cuvtopevoelg divovian otn AeCavta tov [ivaxa 2.4. Ot

Tiég AA divovton o newton (N) kot ot vrororeg TyéG oe CM.

Apoevikad Onivka Avijmka
I'épr Aypog Axpomptr T'épt Aypog Axpompt Tépt Aypog Axpotipt

AA 12,93 13,31 11,02 6,8 6,23 7,8 4,28 6,52

MKK 7,8 7,4 6,81 6,98 6,85 6,5 6,31 59

MK 1,83 1,78 1,75 16 1,57 1,55 1,53 1,42

IK 1,25 1 0,88 1,05 0,92 0,8 1,03 0,8

YK 098 087 0,78 0,83 0,73 0,68 0,77 0,7

MKX 198 1,87 1,78 1,73 1,67 1,61 162 1,52

MP 1 1 0,95 09 0,89 0,86 0,85 0,78

KT 1,61 1,7 1,6 1,49 151 1,45 1,29 14
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[Tivakag 2.6. Amotedéopata one-way MANOVA v T 60yKpion duvaung OoyKMUATOS

KOl KOVOVIKOTIOUUEVOV LOPPOAOYIKMV YOPOKTPOV HETOED PUAETIKOV KOl MAKIOK®OV

opadwv ava TAnfvoud. Xtig otyreg tov eréyyov Post hoc (Tukey HSD) 1: Apoevikad, 2:

Onivkd, 3: AvnAika. Ot cuvtopevoelg divovrtal otn Aeldvta tov Ilivaka 2.4.

I'épr
Xopaxtipeg  F 20 p Post hoc (Tukey HSD)
AA 54,368 <0,001 1-2:p<0,001; 1-3:p<0,001; 2-3:p<0,001
MKK 59,238 <0,001 1-2:p<0,001; 1-3:p<0,001; 2-3:p<0,001
MK 5,415 <0,05 1-2:p>0,05; 1-3:p<0,05; 2-3: p>0,05
IK 4,371 <0,05 1-2: p>0,05; 1-3:p<0,05; 2-3: p>0,05
YK 14,332 <0,001 1-2:p<0,01; 1-3:p<0,001; 2-3: p>0,05
MKZX 17,927 <0,001 1-2:p<0,005; 1-3:p<0,001; 2-3: p>0,05
MP 4,642 <0,05 1-2: p>0,05; 1-3:p<0,05; 2-3:p>0,05
KTXZ 9,361 <0,01 1-2: p>0,05; 1-3:p<0,001; 2-3:p<0,05
Aypog
Xopaxtipeg  F28) P Post hoc (Tukey HSD)
AA 18,704 <0,001 1-2:p<0,001; 1-3:p<0,001; 2-3: p>0,05
MKK 35,091 <0,001 1-2:p<0,05; 1-3:p<0,001; 2-3:p<0,001
MK 28,242 <0,001 1-2:p<0,01; 1-3:p<0,001; 2-3:p<0,05
IK 25,180 <0,001 1-2:p<0,05; 1-3:p<0,001; 2-3:p<0,001
YK 7,806 <0,01 1-2:p<0,05; 1-3:p<0,005; 2-3: p>0,05
MKX 9,353 <0,01 1-2: p>0,05; 1-3:p<0,005; 2-3: p>0,05
MP 13,756 <0,001 1-2:p<0,05; 1-3:p<0,005; 2-3:p<0,05
KT 9,846 <0,005 1-2:p>0,05; 1-3:p<0,001; 2-3: p>0,05
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AKpoTipL

Xapaxmpes  F19)

AA 22,589
MKK 3,055
MK 0,850
IK 0,365
YK 0,062
MKZXZ 20,649
MP 3,403
KTZ 0,986

<0,001

>0,05

>0,05

>0,05

>0,05

<0,001

>0,05

>0,05

Post hoc (Tukey HSD)

[Tivaxoag 2.7. Amoteréopota one-way MANOVA yio ) 60YKpion SOVOUNG SOYKMUOTOG

KOl LOPQOAOYIKMV YopaKTNpV KAOe opddog petald tov tprov ainduocpd. XTic 6TAES

oV gléyyov Post hoc (Tukey HSD) 1: I'épi, 2: Aypdg, 3: Axpotipt. Ot GUVTOUEVLGELS

otvovton ot Aelavta tov Ilivaxa 2.4.

Apoevika
F.30) p Post hoc (Tukey HSD)
AA 2,584 >0,05 1-2: p>0,05; 1-3: p>0,05; 2-3: p>0,05
MKK 14517 <0,001 1-2:p>0,05; 1-3:p<0,001; 2-3:p<0,05
MK 6,873 <0,05 1-2: p>0,05; 1-3: p<0,05; 2-3: p>0,05
K 123,325 <0,05 1-2: p<0,001; 1-3:p<0,001; 2-3: p<0,001
YK 36,779  <0,05 1-2: p<0,001; 1-3: p<0,001; 2-3: p<0,005
MKX 7,811 <0,01 1-2: p>0,05; 1-3:p<0.01; 2-3: p>0,05
MP 1,133 >0,05 1-2: p>0,05; 1-3: p>0,05; 2-3: p>0,05
KTZ 2,353 >0,05 1-2: p>0,05; 1-3: p>0,05; 2-3: p>0,05
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Onivka

F.29) p Post hoc (Tukey HSD)
AA 3,779 <0,05 1-2:p>0,05; 1-3:p>0,05; 2-3:p<0,05
MKK 4,816 <0,05 1-2:p>0,05; 1-3:p<0.05; 2-3:p>0,05
MK 1,848 >0,05 1-2:p>0,05; 1-3:p>0,05; 2-3:p>0,05
K 47,064  <0,001 1-2:p<0,05; 1-3:p<0,001; 2-3:p<0,05
YK 22,000 <0,05 1-2:p<0,001; 1-3:p<0,001; 2-3:p>0,05
MKX 7,016 <0,001 1-2:p>0,05; 1-3:p<0,005; 2-3:p>0.05
MP 1,197 >0,05 1-2:p>0,05; 1-3:p>0,05; 2-3:p>0,05
KT 0,826 >0,05 1-2:p>0,05; 1-3:p>0,05; 2-3:p>0,05

Avijlika

Faan p Post hoc (Tukey HSD)
AA 5,004 <0,05
MKK 9,542 <0,01
MK 2,008 >0,05
K 38,166 <0,001
YK 10,498 <0,01 -
MKZX 8,353 <0,05
MP 0,310 >0,05
KTz 0,315 >0,05

Ao 1t obykplon Tov Ye®UETpKoD Ogiktn kpaviakoy ueyébovg (Tlivoxog 2.8.)

EUQOVIOTNKAY CNUOVTIKEG GTATIOTIKES OLOPOPES LETAED PUAETIKMOV Kol AMKIONKOV OLAO®V

povo yua toug mAnbvcpovg 'epiov (MANOVA: F(z29) = 55,540 p < 0,001; post hoc Tukey
HSD: e dkeg 116 mepurtdoetg p < 0,05) kot Aypod (MANOVA: F(z 26 = 29,182 p < 0,001;
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post hoc Tukey HSD: og diec t1g mepumtdoeig p < 0,05). Ta apoevikd dropa epedvicov
ONUAVTIKES SoPOPES HETOEDL TANBLGUOV OCOV a@Oopd TOV OeikTn Kpaviakoh peyEBoug
(MANOVA: F(2,30) = 133,536 p < 0,001; post hoc Tukey HSD: oe 6Aeg T1g mepuntddoetg p <
0,001). Ta OnAvkd dTopo dev epEAVIcAY ONUAVTIKES Olapopeg LeTald mAnbvoumv. Ta
avAAKe, Gtopo  ep@dvicoy onuaviikéG owpopéc petald I'epiov ko Aypod oTov
veopetpkd Oeiktn kpaviaxov peyéBovg (ANOVA: Fui17) = 6,810 p < 0,05). H mieon
S0YKOUATOG QoiveTon Vo EmNpealetal amd dapopeTIKONS YOPAKTIPEG HETAED PUAETIKAV,

NAKlokdv kot TAndvopokov opddmv (IMivakag 2.9.).

[Tivakag 2.8. Méoec TG Yo TOV YE®UETPIKO dgiktn Kpaviakoy peyédovg (AKM) twv

QULAETIKOV Kol NMKIOKOV Opadmv kébe minbucpoo.

'épr Aypog AKpoOTIHPL
Apoevikd 1,31 1,15 1,04
OnAvka 1,12 1,02 1
AviAika 1,03 0,92 -

131



[Tivaxag 2.9. Ot onuovtikol yapaKTipeg Tov exNPedlovy TV Tieon doyKMUATog and KaOe QLAETIKY Kol NAIKLOKT opdda Tov Tptdv TAndvoudv. beta:
otafuiopévog cuvteAEsTNC ToAvOpOunonge, b: un otabuicuévoc ocuvteleotig maAvdpOUNGNG, I: TOCOGTO TOV HOVIEA®V GTO OTolo KAOE YOpOuKTHPG
enepovifetor onuavtikog yo. kabe avdivorn. Ot GUVTOUELGELS TV YopakTp®V dlvovion otn Aeldvta tov Ilivaka 2.4. AKM: yeoueTptkog OeiKTNG

KpoviaKoy peyédovg.

Xopoxktipog beta b I Xopoktipog Beta b i Xopoktipog beta b I
I'épr
Apoevika R*= 0,729 Onivka R?= 0,350 Avijhko
MK 0,418 1,159 0,40 K -0,085 -0,237 0,17 -
IK 0,022 0,113 0,05 YK 0,339 0,541 0,52
YK -0,127  -0,451 0,10 MKX 0,042 0,202 0,10
MKX 0,126 0,380 0,24 AKM 0,028 0,154 0,08
MP -0,779  -1,822 0,65
MKTXZ 0,023 0,860 0,06
AKM 0,121 0,113 0,10
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Apoevikd R* = 0,861

Aypog

Onrvka R?= 0,799

Aviihke R? = 0,566

MP -0,695 -1,060 0,79 K -0,265 0937 042 ¢ 0,556 7867 077
MKTX 0,245 0,646 0,33 MP 0,084 0249 025 wmMp -0,045 -0,244 0,15
AKM -0,012 -0,032 0,08 MKTE 0111 1895 024 kT 0.089 0178 014
AKM -0,483 -1,746 058 AKM 0,565 0,236 0,09
AKpoOTHpL
Apoevika R*= 0,971 Onivka R*= 0,195
MKZ 0,103 0,262 0,24 MK -0,593 -0,146 0,23
MP 0,224 0,912 0,48 K -0,480 -0,036 0,09
MKTE 0,665 3464 100 YK -0,533 -0,012 0,14
MP 0,496 0,038 0,10
MKTE 0,540 0,032 0,14
AKM -0,536 -0,028 0,14
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¥2.2.1.3. Zviqtnon

H dvvoun daykdpatog etvar péyebog mov ennpedletor and TAN00¢ petaffANTOV TOV TOAAEC
QopEg aAMAemOpoOV Kot givol SVGKOAO VO TOGOTIKOTOMOOVY. Ady® OVTOV TOV
YOPOKTINPICTIKAOV, 1) TpooTdbelo va epunvevdel povo pe Baon to peyédn twv Kpoviakov
YOpOKTAPOV TOALEG Qopég dev eivan epiktr (Kaliontzopoulou et al. 2012). Katt avdioyo
Qaivetal vo copPaivel Kot oty aEoA0YNoN TV OMOTEAECUATMOV TOL TPOEKVLYOV OO TNV

TopovCa, EPYOciol.

Ot xpaviakol pop@oAoykol yapaktinpes mov e&etdotnkay oto ['épt kot tov Aypo,
EUPAVIOAY CTUOVTIKES O10POPEG LETAED PLAETIKMVY KO NAKLOK®V OUAdwV (Kuplog peta&y
OPGEVIKOV Kol OVIMK®V atOpmVv), oxedov ce 0leg Tig mepurtmwoelg (Ilivaxag 2.6.). Xty
nepintoon Akpotnpiov avtd de aiveror vo cvopfaivetl, kabdg 1 LOVaSIKY d1Popd TOV
EVIOTIOTNKE NTOV QTN TOL UNKOLG TOL Kvntol TUNUaTog olayovos (MKE) (peyaivtepo
unKog ota apoevikd dtopo omd to Onivkd) (Ilivaxog 2.5. ko 2.6.). Avédioyn oyéon
VINPYE KOl LLE TOV YEMUETPIKO deikTn kpaviakoy peyédovg (Ilivakag 2.8.), cOppwva pe Tov
omoio Bpédnkav onuavtikég dtapopég Lovo Yo toug mAnbvopovs Iepiov kot Aypov. Ilap’
O\ aVTA, 68 OAOVG TOL TANOVGLOVG T APSEVIKA ATOA ElYoV TTO dVVATO dAYKOLO Ao TIC
vorowmeg opddeg (IMivaxag 2.5. kot 2.6.). Avtn givar o cuyv TopoTNPNCN 0TI CAVPES
OTI OTOIEC TO OPOEVIKA €YOUV MO OLVOTO OUYKOUO MG OTOTEAECUO TNG ETAOYNG
YOPOKTNP®OV, JEGOUEVOL KOL TOV CNUOVTIKOL pOAovL Tov dwadpapatilel oty otkoAoyio
toug (kpdtuo Kotd 1o Cevydpopo, GUUTAOKEG HE GAADL OPOEVIKE, Ol(®PIoUOG
dwtpoeikadv wopwv ktd.) (Herrel et al. 1996; Olsson & Madsen 1998; Verwaijen et al.
2002). H 1oyvpdtepn dOvaun daykdpatog ot apcsevikd dropa I'epiov kot Aypod amd to
OnAvka wor avilka pmopel vo eEnynBel pe Pdon TG SWEOPES TGV KPAVIOK®DV
popeoroykmv yapaktnpiotikev toug (Herrel et al. 1996; Herrel et al. 2001; Lailvaux &
Irschick 2007). To MKX ota apoevikd dropo Axpmtnpiov, Ppédnke va éxel onuUOVTIKY
Betucn emidopaon ot SHVAUN SOYKMOUATOS EVD €ival amd TOVG KOPLOLS YUPUKTPEG TOV
elyov onuovtik emidpacn kor oto evihika dtopa oto [épt  (Ilivakag 2.9.),
AVOOEIKVOOVTAG TOV G €Vav OO TOVG MO CNUOVTIKOVS XOPOKTAPES OTNV EMOO0T TNG
dvvoung daykoupatoc. To yeyovag avtd, mbavov va eEnyel T oNUAVTIKY S10popd dVVAUNG
OUYKOUOTOG HETOED TMV OPCGEVIKOV Kol OnAvkodv atopwv tov Akpotnpiov, mapd TIg

GYETIKA ELAYIOTES YEVIKA LOPPOAOYIKES OLOPOPEG TTOL TToPAT PO KOV,

A&wonueiot elvar n mepintwon tov OMALVKOV KOl OVIAMK®OV OTOU®V 0Td TOV

Aypd, 0mov Tapd TIG ONUAVTIKEG JAPOPES OE apKeTd Kpoviakd yopaktnprotikd (ITivakog
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2.6.) koBmG Kol oToV YEOUETPIKO Oeiktn Kpaviakov peyébovg (ITivaxoag 2.8.), dev Ppédnkoav
ONUAVTIKEG dtapopég ot duvaun daykopotog (ITivaxag 2.6.). Eniong, coppwva pe v
eMIOPAOT] TOV HOPPOAOYIKDOV YOPUKTAP®V OTN OOvaun OSoyKOUOTOS, To OnAvKda Kot
avAAKa ATopa avTov TOL TANBVOUOD EMMPEdoTNKAY GTNV EMIO0GT TOVG OO GYEOOV TOVG
ioovg mapdyovteg (ITivakag 2.9.). To yeyovoc oavtd eivor eVOEIKTIKO 0OVTOV OV
TpoavaPEpOnke, SNAadT OTL GE OPIGUEVESG TEPITTMOGELS deV eivar duvatd va epunvevdei n
dvvapun SayK®OUOTOS PACEL HOVO TV HOPPOAOYIK®V YopakThpwv. To copatikd péyedog
KOl TO GYNIO TOV KPOVIo, Y10 TopAdELypa, X0V IGO0V ONUAVTIKO POAO Kot UTOPOVV Vi
kabopicovv n duvaun daykduatog aveEdptnta omd to kpaviako péyebog (Verwaijen et
al. 2002; Kaliontzopoulou et al. 2012). ITop’ 6lo. ovtd, otV mopodoo epyacio Ot

CLUTEPIANPON KV T ovidloya dedopéva MOTE Vo TPayLaToToln0el o evoeleyng EAeYYOG.

Kotd ™ ovykpion tov dedopévov petald Tov apoevik®v otdpmv  kade
TANBvopov, dev Ppédnkav onuavtikég dlopopég otn dvvaun daykopatog (IMivakag 2.7.),
Topd To YEYOVOG OTL TOL APGEVIKE amd TO AKPOTNPL, ELYOV ONUAVTIKA KPOTEPO COUOTIKO
péyebog  (Ilivoxkag 2.5. wou 2.7.), epedvicav HiKpOTEpO  HEYEOM  KpOVIOKOV
YOPOKTNPICTIKAOV Kol €YoV TOV HIKPOTEPO YEMUETPIKO Kpaviako deiktn (ITivakag 2.8.). Ta
OnAvka dtopa amd 10 AKpOTAPL, TOPOTL EYOV YEVIKA EAOPPDOG HKPOTEPO KPOVIOKE
yopakmpiotikd (Ilivaxog 2.5. ko 2.7), glyav ddykopo onpoviikd mo oyvpd ond to
Onivkd dropa tov Aypov (Ilivaxag 2.5 wou 2.7.). Kdatt avédioyo cuvéBove ko otnv
mepinToN TOV avMKoV atopmv ['epiov kot Aypod, 6mov to YEVIKOG HKPATEPQ GTOWA
Tov Aypov elyav onuoavtikd@ mo ovvard ddykopo (IMivaxag 2.5., 2.7. ko 2.8.). Ta
gupnUaTe OVTO €pYoviol o€ ovtifeon HE TPONYOVUEVES £PEVVEC MG TPOG Tn GYEOM
Kpaviakov peyébovg kar duvaung daykouatog (Herrel et al. 1996; Verwaijen et al. 2002;
Vanhooydonck et al. 2007; Anderson et al. 2008).

XOoupova pe to vdpyovta dedopéva oev pumopet e€aybel aoc@aAEG GLUTEPAGLLOL Yol

TIC 010popEG PeTa&D TAnBvoumy. A&iLel va onuelwbel Tmg apKeTOl YUPUKTNPEG GE KATOLES
ouadeg &xovv Betkn emidpaom eved oe dAhec apvntikn (Ilivakag 2.9.), vmwodewvoovtog
KAmolg HOpONG oavoroyio HEYEBOLG TOV YOPOKINPOV 7OV GE GLVOVAGUO 16MG
ocvoyetifovtol pe TV avénon g dVVAUNG daYKOUOTOS. ANAadn 0ev QaiveTOL Vo 1GYVEL N
téom 000 peyolvtepa eivor ta aveEAPTNTA LEYEDN TOV YOPOKTNPOV TOV KPaviov TOGO Vo
avéavetor n dvvaun daykopatog. IIépav tov yevikov kavova OTL peyoldTepo Kpavio
odnyel oe mo dvvard Saykopo (Herrel et al. 2001; Lailvaux & Irschick 2007;
Vanhooydonck et al. 2007; Anderson et al. 2008), £yovv KoTOypOQEL KOl TEPIMTOOELS OTIC
OTOIEG, EVM OEV LINPYAV KPOVIOKES SLOPOPES, O HVIKOG UNYOVIGUOG KOl 1] PUCIOA0YIN TV
135



atop®v fTav avtd Tov kabopilav v enidoorn daykmdpotog (Husak et al. 2006b; Huyghe
et al. 2008). Emmhéov, 0nmg avapépOnKe Kot TPoNyOLUEVMS, VITAPYEL TOAVTOPOYOVTIKN
enidpaon otV mieon SayKOUOTOC OV €miong pmopel vo oyetiletol pe TO GYNUO TOV

kpaviov (Herrel et al. 2001; Lappin & Husak 2005; Kaliontzopoulou et al. 2012).

Melhovtikn Otepgvvnon g dvvoung daykmpatog mov Bo cvvvmoAroyiler v
EMOPOON TOL GYNLOATOG TOV KPOUVIOV, KOOMDE KOt TOV HLiKO Unyavicpo, mlavo vo LropEcet
va €€NYNoEL TIG TAPATNPNGELS TOV OPOPOLY TN SOKVIOVGT TG OVUVOUNG dOYKMUOTOG TOV
TapoTnPNOnKe PHETOEL PUAWV Kol TANOLGUOV, AVEEAPTNTO OO TO CMOUOTIKO Kol KPOVIOKO

Toug péyebog.
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Hopdaptnpa II - Agiypoto 1poToKOALOV

Ewéva 21. To mpwtOKOAO TOL YPNCHLOTOMONKE Yoo TNV eKTIUNON TG TANOVOUIOKNG

TLKVOTNTOG.
[Teproym: Huepopnvia: Oeppokpacia:
Zovn B (2 m) Zovn A (2 m) Zovn A (2 m) Zovn B (2 m)

Awtopn 1 (unkog:

)

Awtopn 2 (unkog: )
Awtopn 3 (unkog: )
Awtopn 4 (unkog: )

Awtopn 5 (unkog:

*A: ecotepikn {ovn, B: eéotepkn {dvn
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Ewéva X2. To Tp®TOKOALO OV YPNOIUOTOONKE Y10 TV KOTAYPUPT TV BEpLOKPOUCIDV

OOUOTOC, 0€pa Kot £56povg 6To Tedio.

[leproym:
Qpa:
dvlo:

MKK:

Oeprokpacio GOUUTOC/ aEPO/ESAPOVC:

Qpa:
dov)ro:

MKK:

Oeppokpacio cOUATOC/ aépa/edapovg:

Qpa:
dvlo:

MKK:

Beppokpacio cOUATOC/ AEPA/edEPOVG:

Qpa:
dvlo:

MKK:

Oeppokpacio GOUNTOC/ aEPO/ESAPOVC:

Hupepopunvia:
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Ewéva £3. To TpmTOKOALO TOV ¥PNGIULOTOMONKE Yo TNV KATOYPAPT TOV ETAEYOUEVOV

Bepokpacidv.

dvlro:

MKK:

O¢eplokpacies GOUATOG:

doro:

MKK:

Oeppoxpacieg coUATOG:

dvrO:

MKK:

®eppokpacieg cOUATOS:

dvlro:

MKK:

®eppokpacieg coOUATOS:

dvlro:

MKK:

®eppokpacieg cOUATOS:

Hupepopnvia:

139



Ewéva 24. To mpmtoKoALo Tov ypnoonmomdnke yu v e&étaon tov Beppoympntikdv

WO10TNTOV TOV OPYAVIGHOD HEAETNG KOL TOV YAAKIVOV GOANVOV.

Opyaviopog A

daon Bépuavong
5%
10"
157
20"
25"
30"
35"
40"
45"
50"

55":

Ddon yogng
5%
10"
157
20:
25"
30"
35"
40"
45"
50"
55"
60":
65"
70"
75"
80":
85":

90"

Hupepopnvia:

Opyaviouog B
O¢eprokpaoieg
ddaon BEpuavong
5%

10"

15"

20"

25"

30":

35"

40"

45"

50"

557

®daon yoéng

5%

10°:

15":

20"

257

30"

35"

40”:

457

50":

55"

60"

65"

70"

75"

80":

85":

90":
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Ewéva 5. To mpmtoKoAL0 TOL Ypnoioromonke yio v a&loAdynon g avTiBnpevTIKNG

GLUTEPLPOPEG LETAED YVOGTOV Kol AyvmwoTov Onpevut.

[Teproyn:
Atopo (mhkio/@HvAo/MKK):
Ogpuokpooio: / / / / / /
HO6ypoppo
1 2 3 4 5

AlGpKeL Kiviong ovpac

Adprea Tpe&ipatoc

Ap10pdc Kivioewv yYAbooac’

AGPKELL CKOWINATOC

1. amd v évapén g eKONAMONG HEXPL TNV EKONAMOT GAANG CLUTEPLPOPAG I TADOT

2. amd ™V TPAOTN Kiviion péypt v cvumAnpoor 60sec

Atopo (nAkia/@Olo/MKK):
Ogpuokpaoio: / / / / / /

HO6ypappo

1 2 3 4 5

AlGpKeL Kiviong ovpac

Agpkea Tpesipatoc

Ap1Opdc Kivioeov yYAOooac?

I3 s 1
Abipkela oKoyipotog

1. amd v évapén g exdNAmong LéypL TNV EKINAMST GAANG CUUTEPIPOPAS 1 TADOT

2. amd ™V TPAOTN Kiviomn péypt TV cvuumAnpwoot 60sec
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Ewéva £6. To mpotdéKoAAo TOV YPNOUOTOMONKE Yoo TNV EKTIUNOT TNG OVTIONPELTIKNG

oLUTEPLPOPES TV TANBVoUdV 610 Ttedio (AITA kot AA).

TonoOeoio:

Atopo (pOvro/Mmiia):
Oeppokpacio (aEPa/eddpovg):

AIIA:

Atopo (pOvro/miio):
Beppoxpacio (aEpa/eddpovg):

ATIA:

Atopo (pOvro/MmAia):
Oeppokpacio (aEpa/eddpovg):

ATIA:

Atopo (pOro/miio):
Oeppoxpacio (aépa/eddpovg):

ATIA:

Atopo (pObro/MmAia):
Oeppoxpacio (aépa/eddpovg):

ATIA:

Hpepounvia:
AA:

Koppévn ovpd (var/oy):

Xpnon kataevyiov (vor/oxt):

AA:

Koppévn ovpd (vav/oyn):

Xpnon katoaeuyiov (varvoyt):

AA:

Koppévn ovpd (vav/oy):

Xpnon kataevyiov (vor/oxt):

AA:

Koppévn ovpd (vav/oyn):

Xpfon katopuyiov (var/oxy):

AA:

Koppévn ovpd (vav/oyn):

Xpnon kataevyiov (vor/oxt):
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Ewéva X7. To tpotOKOALO OV YpNOIHOTOONKE Yo TV aE0AOYNOT NG OmOS00NG TNG

OLTOTOWIOG TNG OVPALG.
TonoBeoio:

Atopo (pOro/MmAwia):

MKK:

O¢epuokpacio COUATOC:

[Ipoomadeia 11-2"-3":

Xpovog kivnong:

Atopo (pOoro/miio):
MKK:

®eppokpacio GONOTOC:
[Mpoonadeia 11-2"-3":

Xpovog kivnong:

Atopo (pOvro/miio):
MKK:

®gppokpacio GONOTOC:
[IpocndBera 11-2"-3":

Xpovog kivnong:

Hpepounvia:
Atopo (pOvAo/Mmhkia):
MKK:

Ogpuokpacio coOUATOC:
[IpoonaOeia 11-2"-3":

Xpovog kivnong:

Atopo (eOro/MmAKia):
MKK:

Oepupokpacio GOUATOC:
[MpoondaOeia 11-2"-3":

Xpovog kivnong:

Atopo (pOvAo/Mmhkia):
MKK:

Oeprokpacio GOUATOC:
[poonaBeia 11-2"-3™:

Xpovog kivnong:
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Ewéva X8. To mpwtdKoAlo mov ypnoipomomOnke yw 1o meipapo allohdynong g

KIVNTIKNG €M{000NG TPV KoL LETE TNV OVTOTOWI0 TNG OVPAC.

Huepopnvia:
Kmowkdc: Mnkog Tpochimv aKpmv:
Atopo (eOAo/MmAkia): Mnkog onicOiwv dkpmv:
MKK: [TAdtog Aekdvng:

YVUVOMKO UNKOC: Amootaon petald akpov:

Bapoc: Mnog tpocbiov / omicBiov méipatog:
IIpw v avtoTopia Metd v avtotopia

O¢ppoxpaocia 1: O¢gppoxpacia 1:

O¢ppoxpaocia 2: Oeppoxpacia 2:
O¢ppoxpacia 3: Ogppoxpacia 3:
O¢ppoxpacia 4: O¢eppoxpacia 4:
O¢ppoxpaocia 5: Ogppoxpacia 5:

Tayvmra / Emtéyvvon 1:
Tayvmra / Emrtéyvvon 2:
Tayvmra / Emrtéyvvon 3:
Tayvmra / Emrtéyvvon 4:

Tayvmra / Emtéyvvon 5:

Taydmra / Emtéyvvong 1:
Taydmra / Emtéyvvong 2:
Taydmra / Emtéyvvong 3:
Taydmra / Emtéyvvong 4:

Taydmra / Emtéyvvong 5:

Mnkog amokoppévng ovpag:

Bépog anmoxoppévng ovpdc:
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Ewéva X9. To mpwtéKoro mov ypnoyomombnke ywoo v a&loAdynon g KIvnTikng

eMIO00NG GTOVG SLAPOPETIKOVS THTOVS VITOCTPOUATMV.
TonobBeaia Hpepounvia
Atopo (pOvro/Mmiia):
Bapog (ydpo/méTpa/dppoq):
MKK:
Mnkoc ovpdc:
Mnkog tpocthwv / omicOwv dkpmv:

Mnkog tpocbiov / omicBrov doytdAov:

Xopo (Oeppoxpacio: / / / / )
Tayvtro: / / / /
Emtdyvvon: / / / /

[Tétpa (Oeppokpacio: / / / / )
Tayvra: / / / /
Emtéyvvon: / / / /

Appog (Beppoxpacio: / / / / )
Tayvro: / / / /
Emtéyvvon: / / / /

145



Ewéva £10. To mpotdékorro mov ypnoipomomnke yu v aflohdynon g dvvaung

S0 YK®OUATOG,.

TonoBeoio:
Atopo (pOvro/Mmiia):
MKK:

AwnoTtdoelg kpoaviov (UNMKog X TAAToG X Hyoq):

Mnkog kTt claydvag:
Mnkog poyyovg:

Mnkog Kivntol TUUOTOG GloryOvVaG:

Atopo (eOro/mAia):

MKK:

Awotdoelg kpaviov (UKog X TAdTog X Hyoq):

Mnkog kdto cloydvag:
Mnkog pOyyovug:

Mnkog Kivntol TUUOTOG GLoyOVaG:

Atopo (pOro/miia):

MKK:

Awotdoelg kpoviov (UKog X TAATOS X Dyog):

Mnkog KAt Gloryovog:
Mmnxkog poyyovg:

Mnko¢ Kivntob TUNUOTOS GloyOVoC:

Hupepopunvia:

Abdvoun doykdpotog 1:
Abdvoun doykdpotog 2:
Advoun doykdpotog 3:
Avvapn daykopatog 4:

Advapn daykopatog S:

Avvapn daykouatog 1:
Advoun doykdpotog 2:
Advoun daykopotog 3:
Advoun daykopotog 4:

AVvapn daykopatog S:

Avvapn daykopatog 1:
Advapn daykopatog 2:
Advoun doykdpotog 3:
Advoun doykdpotog 4:

Advoun doykdpatog S:
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Hopdaptnpa I - Zopainpopatikég etkoveg

Ewéva X1. Ta pop@oroyikd yopakTnploTikd mov katoypdenkav yio kédbe dropo oto
nelpapa a&loAdyNnong g enid0oNG TPV Kot HETA TNV OLTOTOMIN. A: UKOG KEPAAOKOPLOV,
B: pnxog mpochiwv dkpwv, I': pnkog omicbiwv dkpwv, A: mAdtoc Aekdvng, E: anmdctoon
peta&y mpdobiwv kol omicOwv dkpov, Z: unkog mpoécHov méAuatoc kot H: pnxog

omicOov mEALOTOG,
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Ewoéva X2. H enidpoon kabe yopoktipo (tuég beta), fdost tov onuavtik®v HoviElmv
7oV emNPeALovY TNV TaXHTNTA KOl EMTAYLVOT TOV VIO €EETAGT OUAO®V TPV KO HETA TNV
avtotopio TG ovpds. A, B: tayvmta ko I, A, E, Z: emtéyvvon. Mmhe: mpv v atotopia
g ovpdg, Kokkvo: petd v avtotopio g ovpds. MKK: pnxog kepatoxoppot, TT1A:
pnkog mpochov dkpov, OA: pnkog omicBwov dkpov, ITA: mhdtog Aexkdvne, AMA:
amoctoon HeTasy dkpwv, T pnkoc tpodcbiov méipatog, OIl: pikog omicOiov TEAHATOC,

ITAB: m060616 anmAelag Bapovg.

A. ApOEVIKG B. OnAukd
- 0A
\
MKK . MKK . 5 nA
nn nn
T. ApoeEvIKd A. ApoEVIKG

E. OnAukda

nA

~7150 A

MKK

nn

Z. AviAika

MKK

nn
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Ewoéva 3. H enidpoon kabe yopoktipo (tuég beta), fdost tov onuaviik®v HOVIEL®V
OV EMMPEALOVY TNV TOYLTNTO KOl EMLTAYVVOT OTA SOPOPETIKG VITOCTPOUOTO, HETAED
apPCEVIKOV Kal OnAvkdv atopwov kdbe minbvopod. MKK: pnkoc kepaiokpopot, Ovpd:
pnkog ovpdg, ITA: pnkog mpochwv dxpwv, OA: pnkog omicOuwv dkpwv, ITA: pnkog

pocBov daytorov, OA: pnkog omicBiov daytHAov.

A. réptL
Xwpa Nétpa
MKK
02
0.1
oK Oupa  0A Oupé 0 y OUPK
{ ‘ ‘ Tayvthta
A '~
na ‘na na nA na' ‘na
OA OA — AposviKa
~—— OnAuka
MKK MKK
oA Oupa 0A Oupa 0A Oupd
Erutdyuvon
na ‘na na' 'na  na na
oA
B.
Xwpa
MKK
02
0.1 4
. Oupd 04, ,Oupd 0A , Oupda
Tayvtnta
'na na ' 'na na 'na
OA OA OA — AposviKa
MKK MKK MKK — OnAuka
03 02 4 08
02 4 06
04
on, %21 Oupd  op. Oupé 04 02 Oupd
. a ¢ ¥
‘ Erutdyuvon
na | ‘na na nA na \ “NA
OA OA OA
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Emtayuvon
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Abstract Running is essential in all terrestrial animals mainly
for finding food and mates and escaping from predators.
Lizards employ running in all their everyday functions,
among which defense stands out. Besides flight, tail autotomy
is another very common antipredatory strategy within most
lizard families. The impact of tail loss to sprint performance
seems to be species dependent. In some lizard species, tail
shedding reduces sprint speed, in other species, increases it,
and, in a few species, speed is not affected at all. Here, we
aimed to clarify the effect of tail autotomy on the sprint
performance of a cursorial lizard with particular adaptations
for running, such as bipedalism and spike-like protruding
scales (fringes) on the toepads that allow high speed on sandy
substrates. We hypothesized that individuals that performed
bipedalism, and have more and larger fringes, would achieve
higher sprint performance. We also anticipated that tail
shedding would affect sprint speed (though we were not able
to define in what way because of the unpredictable effects that
tail loss has on different species). According to our results,
individuals that ran bipedally were faster; limb length and
fringe size had limited effects on sprint performance whereas
tail autotomy affected quadrupedal running only in females.
Nonetheless, tail loss significantly affected bipedalism: the
ability for running on hindlimbs was completely lost in all
adult individuals and in 72.3% of juveniles.
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savvides.pantelis@ucy.ac.cy

Department of Biological Sciences, University of Cyprus, University
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Introduction

Running is an essential skill that serves many different
func-tions such as defense, foraging, mating, and
territoriality (Elliot et al. 1977; Amaya et al. 2001;
Alexander 2003). Not all animals have the same potential
for running (Garland 1983). Some of them are excellent
sprinters (Sharp 1994) while others are endurance runners
(Saltin et al. 1994); some run for long distances (Bramble
and Lieberman 2004) where-as others can barely cover few
centimeters (Denny 1980). In any case, running is of
pivotal importance for the majority of terrestrial animals,
and lizards are no exception (Garland and Losos 1994).
Lizards have an impressive, species dependent, locomotor
repertoire (Bauwens et al. 1995; Vanhooydonck et al. 2001),
as they can climb, swim, glide, and run (Vitt and Caldwell
2014). Many lizards are capable runners (Van Damme and
Vanhooydonck 2001), and their locomotor performance may
affect dominance (faster males may control larger territories,
sire more offspring, and perform better in intraspecific
agonistic encounters, Perry et al. 2004; Husak et al. 2006),
foraging mode (McElroy et al. 2008), and escape from pred-
ators (Losos and Irschick 1996). Locomotion is a fundamental
link between an animal and its environment (Miles 2004), and
thus the sprint performance of a lizard marks out the ability to
survive in a given habitat. As a general rule, faster lizards tend
to be more fit (Miles 2004).

Sprint performance may vary according to sex, age, sub-
strate, and even phylogenetic history (Miles 1994, 2004; Tulli
et al. 2012; Vanhooydonck et al. 2015). The most decisive
factor, though, is morphology (Van Damme et al. 2003).

@ Springer
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Numerous morphological features, including leg length
(Losos and Sinervo 1989; Melvile and Swain 2000), body
length, width and mass (Losos 1990; Bauer et al. 1996; Van
Damme and Vanhooydonck 2001; Bergmann and Irschick
2010), hindlimb length (Bonine and Garland 1999; Stiller and
McBrayer 2013; Sathe and Husak 2015), and toepad char-
acteristics (Bauer and Russell 1991; Macrini et al. 2003;
Russell and Johnson 2007) have been reported influencing
locomotor performance. Two important mechanisms may act
as modulating agents in the morphology-locomotor perfor-
mance relationship: bipedalism and tail autotomy. Bipedalism
changes this relationship without affecting mor-phology,
whereas autotomy potentially affects the same rela-tionship
through alterations in morphology (Aerts et al. 2003; McElroy
and Bergmann 2013).

The ability for bipedal locomotion seems to have evolved
within different lizard families (Clemente 2014). During bi-
pedalism, lizards shift their body’s center of mass backwards
and run on their hindlimbs. According to Aerts et al. (2003),
this center of mass shift may be merely the result of acceler-
ation. Even though bipedal locomotion is thought to confer
certain advantages, such as higher speed (Snyder 1949, 1962)
or better acceleration (Clemente et al. 2008), it is not clear
whether it is positively related to sprint performance (Irschick
and Jayne 1999a, b; Clemente 2014).

Tail autotomy is a common defensive strategy among many
lizard families. Lizards shed their tail in response to
mechanical stimuli, and afterwards, the detached tail thrashes
to distract predators (Arnold 1988). Tailless lizards usually
experience energetic and social costs (Pafilis and Valakos
2008; Pafilis et al. 2008; Bateman and Fleming 2009; Cooper
et al. 2009), while tail autotomy may affect locomotion as
well. The tail plays a functional role in locomotion in most
lizards (Gillis et al. 2009; Libby et al. 2012; McElroy and
Bergmann 2013), so tail loss should affect sprint performance.
However, the ef-fects of autotomy on locomotor performance
are dependent on a number of factors, and as such, the
responses to tail shedding may vary. In most lizards, post-
autotomy locomotion is slower (Punzo 1982; Martin and
Avery 1998; Cromie and Chapple 2012), in others faster
(Daniels 1983; Brown et al. 1995), while in some species, no
effect was detected (Huey et al. 1990; Kelehear and Webb
2006). These unpredictable post-autotomic effects can be
attributed to the different morpholog-ical tail traits (size, girth,
shape) among species as well as to the impact of various
substrates on the performance and interspe-cific variation of
behavioral responses to autotomy (McElroy and Bergmann
2013).

Body mass and the position of body center of mass also hold
an important role in locomotion performance (Van Damme
and Vanhooydonck 2001; McElroy et al. 2008; Higham et al.
2013). The center of mass influences body bal-ance and the

propulsive system (the hindlimbs, Russell and Bels 2001) and,
thus, has direct effects on locomotion

@ Springer

performance (Foster and Higham 2012; Gillis et al. 2013).
Tail shedding affects both body mass and center of mass,
whereas bipedalism has an impact only on the latter. Tail
au-totomy results in weight loss through tail loss and as
such causes a direct decrease of body mass, as well as shift
of the center of mass (Higham et al. 2013; Jagnandan et al.
2014). Bipedalism can also induce changes to the center of
mass (Aerts et al. 2003) but the displacement is to the
opposite direction.

In this study, we aimed to assess the interactions between
toepad morphology, tail autotomy, and bipedalism in a highly
cursorial species, Acanthodactylus schreiberi. As the Greek
etymology of its Latin name denotes, the toes of this genus
have numerous fringes, similar to small spines (Salvador
1982; Baier et al. 2009). Toe fringes represent a pedal special-
ization of several lizard genera for running in sandy habitats
(Higham 2015). They are clearly projecting, elongated scales
that maximize the surface area that is in contact with the sub-
strate, thus allowing the lizards not to sink into the sand
(Salvador 1982; Luke 1986). Though it is believed that lizards
achieve considerable speeds on the sand surface, thanks to the
fringes (Carothers 1986), recent research questions their role
(Irschick and Jayne 1999a; Korff and McHenry 2011).
Another particular feature of this lizard is bipedalism that is
performed when running in high speeds. We predicted that the
particular microarchitecture of the toes together with bipedal-
ism would affect the center of mass and, ergo, sprint perfor-
mance (maximum speed and maximum instant acceleration).
We measured several limb morphological parameters, record-
ed sprint performance before and after tail shedding, and for-
mulated three hypotheses: First, we predicted that longer
toepads would have more and larger fringes providing higher
sprint performance. Second, we anticipated that when lizards
perform bipedalism, they would run faster. Third, we predict-
ed that tail autotomy would cause shifts in the ability for
bipedal locomotion and total body mass and consequently
would affect sprint speed, though in a way we could not pre-
figure because of the high variation in post-autotomic effects.

Materials and methods
Study species

The Schreiber’s spiny-footed lizard (A. schreiberi
Boulenger, 1878; Lacertidae) is a medium-sized lizard
with a snout-vent length (SVL) ranging between 73 and 93
mm for males and 55—-76 mm for females (Baier et al.
2009). The tail is particu-larly long (two thirds of the total
body length), and lizards use it as a counterbalance when
running: after the first one or two meters, when lizards
achieve high speed, they raise their tail to the level of the
body (Baier et al. 2009, and pers. observ.).
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When lizards perform bipedal running, they somehow
curve their tail (pers. observ.).

We captured 35 individuals near Geri (Cyprus, 35° 05' 50"
N, 33° 26’ 21" E). Sampling was performed from April to
August 2015. We only captured individuals with intact
tails and separated them into three groups according to age
and sex (14 males, 10 females, and 11 juveniles).

The lizards were kept in the laboratory under a stable tem-
perature of 26 °C in individual terraria (30 x 30 x 30 cm) with
an incandescent heating lamp (100 W) suspended over the
terraria providing a controlled photoperiod (12-h light and 12-
h dark). We provided the lizards with food (Tenebrio molitor
larvae) every day and fresh water ad libitum. Lizards were
kept in the laboratory up to 2 weeks and after the com-pletion
of the experiment were released at the sampling site.

Morphological measurements

Before any trial, we measured with a digital caliper (Silverline
380244, accurate to 0.01 mm) the following morphometric
characters: SVL, tail length, fore- and hindlimb length, dis-tance
between fore- and hindlimb length, pelvis breadth, and fore and
hind toepad length (all above measurements in cen-timeters). In
order to test whether longer toepads carry more developed
fringes, we counted the total number of fringes and measured the
length of the two longest fringes (mm) on the longest toe (mm)
(left hindlimb). Finally, to check for possible effects of body
temperature on locomotor performance trials, we measured body
temperature before and after autotomy (using a Miller & Weber,
Inc. cloacal thermometer).

Sprint performance

Experimental design was based on previous studies of loco-motor
performance (Huey and Hertz 1984; Avery et al. 1987a, b;
Irschick and Jayne 1998; Martin and Avery 1998;
Kaliontzopoulou et al. 2012; Vanhooydonck et al. 2015). We
used a custom racetrack (250 X 12 cm) with a cork substrate,
scaling marks on its underside at 10-cm increments, and a clear
acrylic glass at the front. Each lizard ran five times on the track
with hourly breaks in-between. Sprint was stimulated by tapping
the lizard with a paintbrush on the base of the tail. With a digital
camera (Olympus SH-60), we recorded each trial at 240 frames
per second (fps) to calculate maximum speed and maximum
instant acceleration. All individuals were allowed to
thermoregulate at a thermal gradient, implied in a specifically
designed terrarium with a heating lamp on one end and ice bags
on the other (Van Damme et al. 1986). All lizards were
thermoregulated for 1 h prior to each trial, be-cause maximum
performance is expected at the preferred tem-perature (Irschick
and Losos 1998).

Trials were evaluated as ‘good’ (the lizard covered at least a
50-cm distance with a constant sprint performance) or

‘bad’, in order to obtain only data close to the maximum
performance abilities (Losos et al. 2001). Trials (or individuals
with less than two good trials) that did not meet these criteria
were eliminated. Maximum speed was calculated as meters per
second (m/s) for 20-cm distances (using the scale on the
racetrack’s backside). We chose the fastest 20-cm pass from all
five trials, based on the number of frames needed to cover each
20-cm distance and the known frame rate (240 fps) (Avery et al.
1987a, b). In the case of instant acceleration, we digitized the
position of the lizard’s snout on every frame of each trial on x-
and y-axes with a digitizing tool (MATLAB DLTdataviewer3,
Hedrick 2008). Then, we calculated the Euclidean distance as the
displacement of the snout among all sequential frames and used a
scaling factor in order to transform the obtained displacement
from pixel distance into meters. Next, we filtered the data using a
fourth-order zero-phase shift Butterworth low-pass data noise
filter in VBA for EXCEL (Van Wassenbergh 2007) and
calculated the instant acceleration in meters per second as the
second derivative of the scaled filtered displacement against time.
We kept the highest value from all trials per individual, as their
maximum instant acceleration. Last, we marked the trials where
the liz-ards performed bipedalism.

The abovementioned procedures were performed before
and after autotomy. To stimulate tail autotomy, we used
the methodology proposed by Pérez-Mellado et al. (1997).
Briefly, we grasped the tail with a digital vernier caliper 20
mm behind the cloaca until it was autotomized. Next, we
placed the lizards in a terrarium with a heating lamp (100
W) with food and water for at least 3 days before any post-
autotomy trials, in order to let the animal recover and thus
measure the maximal sprint values. Nonetheless, we have
to acknowledge that this acclimatization period might give
liz-ards the time to become habituated to their new
locomotor condition, thus alleviating somewhat the direct
effects of tail loss on sprint performance.

Statistical analyses

In order to remove possible influence of body size on
sprint performance, we used the following formula,
proposed by Lleonart et al. (2000):

b
Y =Y, (ﬁ)
1 Xj

where Yj is the observed value (morphological
characteristic) for each individual, X, is the average SVL

for each group, X;j is the SVL of each individual, and b is
the slope of the regres-sion of each morphological
characteristic measurement against SVL.

Normality of data (morphometric variables and tempera-ture)
was tested by Shapiro-Wilk test and homogeneity of
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variances with Levene’s test before any statistical analyses.
All individuals (N = 35) were included in statistical analyses
of characters and performance, except for maximum speed (in
this case, one male and two females were excluded) and for
acceleration after autotomy (also one male was excluded).

To test body temperature before and after autotomy for
each individual, we used a paired t test. We also tested for
differences in body temperature before and after autotomy
among the three groups using one-way ANOVA. We also
used Spearman’s rank correlation coefficient to test
whether sprint performance was correlated with body tem-
perature and to test for correlation among toepad length,
total number of fringes, and the length of the two longest
fringes. Effects of morphometric values on performance
were identified using a multimodel inference approach
introduced by Burnham and Anderson (2002). First, we
used linear multiple regression models incorporating all
characters, after checking for multicollinearity (elimina-
tion threshold VIF >0.10). Then, we ranked all possible
subset models for each dependent variable (e.g., max.
speed) according to their AICc values. Next, we selected
only the models with a AICc value lower than two. We
averaged the selected subset models, and, based on their
averaged coefficients (b), we assessed the effect for each
remaining character. The predictive power of each model
was evaluated based on the adjusted R2 value from a sub-
set model that incorporates only the characters found in the
models with AICc value lower than two (Burnham and
Anderson 2002, Mammides et al. 2016). Weight loss
percentage (WLP) was also included in the analysis for
model testing performance after tail autotomy. MANOVA
was used to check for differences in morphometric char-
acters (dependent variables) among the three groups
(grouping factor). Differences in sprint performance be-
fore and after autotomy were evaluated with paired t tests.
We also applied ANOVA to test for differences among
groups in the ratio of tail length to SVL, in order to eval-
uate possible effects of tail length on performance.

Results

Body temperature before and after autotomy did not differ
among individuals (paired t test; N = 35; t(34) = -1.32; P =
0.193) or groups (ANOVA, temperatures before: F (2 32)
=2.586,P=0.0091; temperatures after : F 32) =
0.959, P = 0.394) (Table 1). The overall performance was

not correlated with temperature variation during treat-
ments (Table 1).

All morphometric measurements, even after correcting for
body size, differed among the three groups, except for fore
toepad length and pelvis breadth (Table 2). SVL was linearly
correlated to body mass both before and after autotomy in all
groups (Table 3). Fringe features had a rather low variation
(number of fringes: 20-25, longest fringe: 0.55-0.75 mm,
sec-ond longest fringe: 0.5-0.75 mm, toepad length: 1.8-2.5
mm). Fringe length was positively related to toepad length,
among six individuals (first longest fringe: rg = 0.955, P =

0.003, second longest fringe: rg = 0.938, P = 0.006). Number
of fringes on the longest toe was negatively correlated with
toepad length (rg = -0.885, P = 0.019).

Juveniles performed higher maximum speed than males

before autotomy (ANOVA; F(; 32) = 3.660, P = 0.037, post
hoc Tukey honest significant difference (HSD) test: males-
juveniles: P = 0.029), and that was the only significant differ-
ence for the performance among groups, either pre- or post-
autotomy. Average maximum speed and maximum instant
acceleration for the three groups are given in Fig. 1.
Performance was affected by different morphometric
characters in each group (Fig. 2 and Table 4). For males,
maximum speed before autotomy was negatively affected
by hindlimb length and distance between limbs and pos-
itively by hind toepad length. Maximum speed after au-
totomy was negatively affected by fore toepad length and
pelvis breadth, but the model had low predictive power.
Maximum instant acceleration before autotomy was neg-
atively affected by distance between limbs and positively
by hind toepad and hindlimb length. Maximum instant

Table 1 Mean temperatures and standard deviation (SD) among individuals and groups, and correlation between selected body temperature (Tp)

and performance before and after tail autotomy

Mean temperatures among individuals (°C) Mean temperatures among groups (°C)

Ba SD Aa SD Males (N = 14) Females (N = 10) Juveniles (N = 11)
33.06 1.47 33.41 1.50 Ba SD Aa sD Ba SD Aa SD Ba SO Aa SD
33.71 138 3355 133 3275 131 3287 174 325 152 33.72 1.46

Spearman’s rank correlation coefficient. None was statistically significant (a = 0.05)

Ba
Aa

Tp—speed Tp—acceleration
-0.054 -0.078
0.231 0.273

Ba before autotomy, Aa after autotomy
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Table 2 MANOVA results for morphometric measurements (after normalizing against body size) among the three groups

Character F(2,32) P< Males (N = 14) Females (N = 10) Juveniles (N = 11)

P< P< P<

Mean SD Females Juveniles Mean SD Males Juveniles Mean SD  Males Females
Snout-vent length 29.80.001 7.57 0.26 0.001 0.001 6.90 056 0.001 0.001 590 0.53 0.001 0.001
Forelimb length 524.40.001 0.028 0.02 0.001 0.001 1.752 0.24 0.001 0.001 0.423 0.02 0.001 0.001
Hindlimb length 1024.40.001 0.639 0.63 0.001 0.001 3.960 0.39 0.001 0.001 0.215 0.01 0.001 0.001
Pelvis breadth (PBR) 430.70.001 0.010 0.007 0.001 0.225 0.405 0.06 0.001 0.001 0.034 0.006 0.225 0.001
Distance between limbs ~ 330.30.001 0.124 0.12 0.001 0.001 0.514 0.06 0.001 0.001 0.311 0.01 0.001 0.001
Fore toepad length 591.70.001 0.026 0.002 0.001 0.989 0.738 0.10 0.001 0.001 0.023 0.002 0.989 0.001
Hind toepad length 878.80.001 0.329 0.009 0.001 0.001 1.210 0.10 0.001 0.001 0.258 0.01 0.001 0.001

Mean values (cm) and results of post hoc Tukey HSD tests for all combinations are also given

acceleration before autotomy was negatively affected by
pelvis breadth and weight loss percentage.

In females, maximum speed before autotomy was affected
negatively by SVL and positively by hind toepad length.
Furthermore, maximum instant acceleration after autotomy
was affected negatively by SVL and positively by pelvis
breadth. We found no effect of these characteristics on
maxi-mum speed after autotomy or maximum instant
acceleration before autotomy.

In juveniles, no morphometric characteristic did affect
maximum speed before or after autotomy, whereas maximum
instant acceleration before autotomy was affected by the dis-
tance between limbs (negatively) and pelvis breadth (positive-
ly). After autotomy, maximum instant acceleration of juve-
niles was affected negatively by pelvis breadth and distance
between limbs and positively by fore and hind toepad length.
Individuals from all groups exerted bipedalism before tail
autotomy, with juveniles using bipedalism in higher frequency
than males and females (percentage of individuals performing
bipedalism before tail autotomy: males 64%, females 60%, and
juveniles 91%). Also, during the pre-autotomic trials, all
individuals that practiced bipedalism performed at their highest
level (see Table 3; only maximum acceleration in females did not
differ significantly during bipedalism). Only juveniles exhibited
bipedalism after tail autotomy, but to much lower frequency
compared to pre-autotomy situation

Table 3 Results of correlations (Spearman’s rank correlation
coefficient) between snout-body length (SVL) and body mass before
and after tail autotomy for each group

Males Females Juveniles
Before autotomy 0.840 0.798 0.989
After autotomy 0.810 0.760 0.954

All correlations are significant (P < 0.01)

(percentage of individuals performing bipedalism after tail
autotomy: males 0%, females 0%, and juveniles 27.3%).
Maximum speed and maximum instant acceleration before
and after autotomy differed only in females (paired t test;
speed: N = 8, t(31) = 3.172, P = 0.016; mean before = 2.39, SD
= 0.32; mean after = 2.09, SD = 0.39; acceleration: N = 10,
t(31) = 3.354, P = 0.008; mean before = 105.63, SD = 18.3;
mean after = 89.22, SD = 23.58). Even though body weight
reduction after autotomy was significant in all groups (males:
N = 14, t(13) = 12.644, P = 0.00, reduction mean = 1.41, SD =
0.41; females: N = 10, tig) = 14.230, P < 0.001, reduction
mean = 0.90, SD = 0.20; juveniles: N = 11, t(10) = 10.844, P <
0.001, reduction mean = 0.76, SD = 0.23), this weight loss did
not seem to affect their overall performance levels (except for
females as mentioned previously) (Fig. 1). Females had a
significantly lower tail length/SVL ratio than both males and
juveniles (ANOVA; F(2,33) = 11.216, P < 0.001, post hoc
Tukey HSD test: males-females: P < 0.001, females-juveniles:
P = 0.007) (mean ratios: males = 1.75, SD = 0.11; females =
1.44, SD = 0.20; juveniles = 1.69, SD = 0.18).

Discussion

Locomotor performance is influenced by numerous factors.
Here, we studied how morphology and shifts in center of
mass, imposed by bipedalism and tail loss, affected sprint
performance in a skillful lizard runner. Our initial predictions
were only partially verified. Limb and toepad length had lim-
ited but obvious effects on sprint performance. Tail autotomy
affected only females, in which tail loss caused a significant
deceleration in maximum speed and decreased maximum in-
stant acceleration. However, tail loss impact was more impor-
tant in regard to bipedalism: adult lizards that shed their tail
were incapable of bipedalism after autotomy, whereas juve-
niles continued to perform bipedal locomotion, though in
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Fig. 1 Average sprint
performance and standard errors
(black bar) for males, females,
and juveniles before (blue) and
after (red) autotomy. Sample size
after standard errors and
significant differences are given
with asterisks

o

0.5 1 1.5

(meters /second)

much lower percentages. Bipedalism had a favorable effect
on sprint performance: all individuals that exerted
bipedalism were much faster compared to their peers that
used the typical quadrupedal locomotion.

Males did not perform at their highest levels (they did more bad
trials than females and juveniles) both before and after autotomy
(before autotomy, males: 43 good and 27 bad trials, females: 37
good and 13 bad trials, and juveniles: 45 good and 10 bad trials;
after autotomy, males: 42 bad and 28 good trials, females: 34
good and 16 bad trials, and juveniles: 49 good and 6 bad trials).
Given that experimental treatment was identical for all groups,
this lack of ability to achieve high performance could be
attributed to different male antipredator responses. In most
lizards, males are highly territorial and often engage to aggressive
encounters with conspecifics (Lailvaux and Irschick 2007;
McEvoy et al. 2012; Cooper et al. 2015). At the same time,
though, they have to be alert for possible pred-ators. In other
words, they have to defend themselves against a predator on the
one hand and to protect their territory from a rival on the other.
This demanding situation might turn males bolder and less
responsive to external stimuli (Cooper 1997; Martin and Lopez
1999). Another factor that may affect male response is predator
size (Cooper and Stankowich 2010), which in our case was not
tested, as Bpredator® was simulated by the use of pincers and was
the same in all treatments.

Morphometric characters differed significantly among the three
groups, even after removing the effect of body size (Table 2), and
appeared to affect sprint performance in various ways. A notable
point from our results is the limited (negative) effect of hindlimb
length (only in the male’s speed and accel-eration before
autotomy) that contradicts most previous stud-ies reporting that
hindlimb length affects sprint performance (e.g., Stiller and
McBrayer 2013; Sathe and Husak 2015). Interestingly, hind
toepad length had a positive effect on speed and/or acceleration in
all groups. This finding agrees with our first hypothesis (longer
toepads would have longer and more fringes that would increase
sprint performance). Longer toepads had indeed longer (but not
more) fringes. Thus, it seems that the decisive factor here was the
length and not the number of fringes. These longer fringes seem
to provide better traction and, consequently, support higher sprint
perfor-mance. Toe fringes are an adaptation to sandy substrates
(not
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restricted to these though), and, besides locomotion, they are
associated with other activities such as Bswimming”® through
sand and digging (Higham 2015). The potential alternative
uses of fringes in A. schreiberi remain to be investigated.
Even though our findings did not corroborate the hypothe-
sized positive effect of limb morphology on sprint perfor-
mance, they shed light on the alterations that tail autotomy
may cause in body balance. According to our results, fore
toepad length and pelvis breadth became significant predictors
of speed and/or acceleration in males after autotomy, whereas
hindlimb-related features were significant before autotomy. A
similar situation was found in females, where hind toepad
length and SVL were significant predictors of speed before
autotomy, while pelvis breadth and SVL became significant
predictors of acceleration after autotomy. These changes
should be attributed to the anterior displacement of the body’s
center of mass after tail loss. The effects of tail shedding on
body mechanics yielded interesting findings and represent a
promising research avenue (Arnold 1984; Martin and Avery
1998; Fleming et al. 2009; McElroy and Bergmann 2013).

In full agreement with our second hypothesis, bipedalism led
to a generally higher sprint performance in all groups (Table
5). Bipedalism was quite common in adults (over 60%) and
certainly the rule for juveniles that performed bi-pedalism in
91% of the cases, before tail autotomy. During bipedalism, the
body’s center of mass is displaced to the rear, thus lizards can
better accelerate and increase maximum speed (Irschick and
Jayne 1999b; Aerts et al. 2003; Dhongra 2004). Like its
congeneric Acanthodactylus erythrurus (Aerts et al. 2003), A.
schreiberi exerts bipedalism to improve its locomo-tor
performance, as do species that live in open habitats
(Vanhooydonck and Van Damme 2003). Bipedalism is quite
rare among lacertid lizards and thus remains largely

Fig. 2 Radar charts showing the effect of each character according to
their beta values in the significant models found for sprint performance
in each group. a Max. speed before and after autotomy in males. b Max.
speed before autotomy in females. ¢ Max. instant acceleration before
autotomy in males. d Max. instant acceleration after autotomy in males.
e Max. instant acceleration after autotomy in females. f Max. instant
acceleration before and after autotomy in juveniles. Blue color refers to
the models before autotomy and red color to the models after autotomy.
Codes for characters as in Table 3
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Table 4 Results of multiple
regression of
morphometric characters
on locomotor performance
after model averaging

Males
Maximum speed before autotomy—Iinear model, R2 =0.538
Character beta b i
HLL —-0.37465 =7.7494 0.67
HTL 0.1755 15.545 041
DBL -0.0909 -16.313 0.22
Maximum speed after autotomy—Ilinear model, R2 =0.273
beta b i
PBR -0.21423 -91.350 0.43
FTL -0.06152 -9.817 0.17
Maximum instant acceleration before autotomy—Ilinear model, R2 =0.617
beta b i
DBL -0.4099 -901.1 0.72
HTL 0.2437 488.5 0.53
HLL -0.1597 -116.2 0.34
Maximum instant acceleration after autotomy—Ilinear model, R2 =0.691
beta b i
PBR -0.81086 -25,624.69 1
WLP -0.08312 -69.27 0.3
Females
Maximum speed before autotomy—Ilinear model, R2 =0.636
Character beta b i
SVL -0.4635 -0.3642495 0.72
HTL 0.1168 1.4152143 0.25
Maximum instant acceleration after autotomy—Ilinear model, R?= 0.533
beta b i
SVL -0.3704 -25.37634 0.60
PBR 0.1924 180.71498 0.38
Juveniles
Maximum instant acceleration before autotomy—Ilinear model, R? = 0.482
Character beta b i
DBL -0.3337 -932.5397 0.28
PBR 0.3740 2866.9728 0.28
Maximum instant acceleration after autotomy—Ilinear model, R?= 0.921
beta b i
FTL 0.4574 2620.124 1
HTL 0.9493 989.3565 1
PBR -0.1988 -1293.2941 0.34
DBL -0.3873 -472.2211 0.66

Only characters with significant effects are shown. Percentage of variance explained (R2 ) is given for the
linear model including only the significant characters

HLL hindlimb length, HTL hind toepad length, DBL distance between limbs, PBR pelvis breadth, FTL
fore toepad length, HTL hind toepad length, SVL snout-vent length, WLP weight loss percentage, beta
standardized regression coefficient, b unstandardized regression coefficient, i percentage of models in
which the respective character is significant

understudied. The few published papers reported that lacertids  threshold, something that does not affect the overall perfor-
could run on their hindlimbs from the first meters after the ~ mance of the lizard (Clemente et al. 2008).

initiation of the motion (Aerts et al. 2003; Vanhooydonck and Tail shedding induced dramatic shifts in the extent of bi-
Van Damme 2003), in contrast to agamids that perform pedalism. No adult was able to run on their hindlimbs after
bipedalism simply as a result of exceeding acceleration autotomy, and the percentage of juveniles decreased to only
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Table 5 Comparison of bipedal

and quadrupedal sprint Sprint performance

performance for individuals

that performed bipedalism Maximum speed (m/s)

. . . 2
Maximum instant acceleration (m/s”)

No bipedalism Bipedalism No bipedalism Bipedalism
Males

Paired t test: —3.68, P = 0.006 Paired t test; =3.28, P = 0.011

217 2,77 89.7 106.6
1.85 2.17 76 83.4
1.85 2.27 84.3 88.1
1.72 25 80.9 118.5
1.61 1.47 57.8 60.2
1.85 1.92 94.3 102.8
1.92 2.22 66.4 100.4
2.22 2.43 103.4 1394
1.92 25 92 94.5
Females

Paired t test: —=3.99, P = 0.010 Paired t test: —1.92, P > 0.05

2 2.7 89.2 90.3
212 2.32 90.9 92.2
2.32 2.63 107.2 1254
217 25 97.3 99.1
1.72 2.22 69 103
2.08 2.17 110 116
Juveniles

Paired t test: —6.03, P < 0.001 (before autotomy) Paired t test: —3.77, P = 0.009 (before autotomy)
1.78 2.63 56.4 1104
—/2.85° 2.77/3.22° —163.8° 89.4/102.8°

- 2.63 - 106.7

2.38 2.7 102.5 108.3

2.32 25 104.6 128.6
2.56/2.70° 3.03/2.94° 123.8/112.3% 132.3/119°
2.00 25 89.5 114.9

1.72 217 74.9 117.8
—12.17°% 2.12/2.27° —/105.6" 95.4/106.6°
1.66 2.17 72.1 88.1

Significant results of paired t tests in italics

Before/after autotomy

27.3%. This limited ability of bipedalism in juveniles, even after
tail autotomy, can explain the synergistic positive effect of fore
and hind toepad length on acceleration. The loss of the tail results
in anterior displacement of the body’s center of mass and thus
reduces the ability of bipedal run in post-autotomic trials
(McElroy and Bergmann 2013). The fact that juveniles expressed
this ability to a higher extent than adults, even after autotomy,
might be due to ontogenetic differences in the overall distribution
of body mass. Such differences can decrease the effects of the
displacement of the body’s center of mass in smaller and lighter
individuals. Our results are in full

accordance with Snyder’s classical study (1949), which
found that basilisk lizards lost their bipedal ability when
their tail was removed and attributed that alteration to the
importance of the tail as counterbalance.

Tail shedding did not have the same effect on sprint perfor-
mance in all groups, despite the loss of mass that it implies.
Sprint performance in males and juveniles did not change
prior to, and after, autotomy. The ratio tail length/SVL was
lower in females, advocating a higher deceleration in males
and juveniles since they lose a larger part of their tail and total
body length. On the contrary, females demonstrated slower
maximum speed and maximum instant acceleration after au-
totomy (Fig. 1). The tail autotomy’s effects on locomotion do
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not conform to a general, universal rule. Tailless lizards may
increase, decrease, or maintain their sprint performance un-
changed (McElroy and Bergmann 2013). Nonetheless, all in-
dividuals of a given species follow the same pattern, regard-
less of sex or age. Our results differ from previous research in
the sense that tail autotomy did not have the same impact on
all groups. Our data could not explain the observed exception
in the case of the slower females. This issue invites further
research in the future.

Locomotion enables animals to explore and exploit their
environment (Vanhooydonck et al. 2006). This study comes to
enhance the growing literature on lizard locomotion
(Vanhooydonck et al. 2014). Our results elucidate the interac-
tions among toe fringes, bipedalism and tail autotomy, and
their impact on sprint performance. Fine-tuned studies that
investigate microarchitecture and behavioral particularities
(Irschick 2000; Bartlett et al. 2012; Higham 2015) will pro-
vide new evidence for the better understanding of locomotion
patterns.
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Various factors may alter anti-predatory responses among conspecifics. Here we assess
some of these factors using three populations of a Mediterranean lizard (Acanthodactylus
schreiberi) in Cyprus that differ in their habitat type, predator diversity and population
density. We expected that predation would affect flight initiation distance (the approach
distance allowed to an observer before the lizard flees, FID), escape distance (the distance
covered by the lizard from the point an escape attempt starts to the first place the lizard
stops, ED) and tail autotomy (autotomy rates, economy of autotomy, post-autotomy tail
movement). We also predicted that juveniles, being more exposed to predators, would be
more effective in their defensive responses. Our findings suggest that predation and
population density appear to be associated with most autotomy traits but were not
associated with FID and ED, which are better explained by refuge availability. The only
ontogenetic difference was detected in the economy of autotomy: juveniles are more prone
to autotomize, possibly because they do not experience such high costs as tailless adult
individuals. Our results suggest that anti-predatory responses are influenced by a variety of
factors. Unraveling the compound effects of all the factors involved should be the focus of

future research.

KEY WORDS: Acanthodactylus, lizard, anti-predatory behavior, FID, tail autotomy,

ontogeny.
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INTRODUCTION

Predation is a major driver that shapes numerous aspects of animal biology (Lima & Dill
1990; Shepard 2007; Lagos & Herberstein 2017). The most direct impact of predation is
related to anti-predatory mechanisms (Blumstein & Daniel 2005; Losos et al. 2006), the
extent of which may vary depending on the identity and effectiveness of predators
(Langridge et al. 2007; Rundus et al. 2007; Rodriguez-Prieto et al. 2010). The most
decisive factor defining the nature of anti-predatory responses is the balance between costs
and benefits of escaping or remaining in place when threatened (Lima 1992; Taraborelli et
al. 2003; Pafilis et al. 2009a). Escape theory predicts that when the cost of staying may be
lethal, flight is the most profitable decision (Ydenberg & Dill 1986; Stankowich &
Blumstein 2005). Escaping predation may comprise just running away from the predator or
hiding in a shelter, but also may include more sophisticated mechanisms such as shoaling
in fish (Hoare et al. 2000) and autotomy (the voluntary shedding of body parts) in rodents
(McKee & Adler 2002), crustaceans (Smith 1990) and lizards (Arnold 1984).

Most lizards have the ability to voluntarily shed their tail when seized by a predator
(Arnold 1988). After caudal autotomy, the discarded tail thrashes vigorously, distracting
the predator from the escaping lizard (Dial & Fitzpatrick 1981, 1983). The extra time
required for handling the thrashing tail offers the lizard better opportunity for escape
(Congdon et al. 1974; Dial & Fitzpatrick 1984). Although caudal autotomy is considered
highly effective, it comes with serious costs (Arnold 1984, 1988). Many lizards use their
tails for lipid storage, so shedding part of the tail entails the direct loss of energy reserves
(Vitt et al. 1977; Cooper et al. 2004). Moreover, individuals with autotomized tails may
experience reduced social status and exclusion from reproduction (Martin & Salvador
1993; Salvador et al. 1995). Also, since the tail serves as an auxiliary limb in locomotion,
caudal loss may result in impaired locomotor capacities (Cromie & Chapple 2013;
McElroy & Bergmann 2013; Savvides et al. 2017). According to the traditional theory, tail
shedding is mainly affected by predation pressure (Pianka 1970; Turner et al. 1982; Cooper
et al. 2004). However, the importance of intraspecific competition as a cause of autotomy
has been recently acknowledged (Corti et al. 2008; Pafilis et al. 2009b; Donihue et al.
2016; Itescu et al. 2017a, 2017b).

Although autotomy is quite common among lizards, flight remains the more common and
‘cheap’ anti-predatory response (Cooper et al. 2006; de Barros et al. 2010; Cooper &
Martin 2016). The majority of studies use flight initiation distance (the approach distance
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allowed to an observer before the lizard flees, FID) and escape distance (the distance
covered by the lizard from the point an escape attempt starts to the first place the lizard
stops, ED) to assess escape parameters (Amo et al. 2006; Cooper & Wilson 2007; Cooper
2011). Escape theory predicts that the higher the assumed danger of an approaching
predator, the more vigilant the prospective prey would be, and that it would flee for a
longer distance (Ydenberg & Dill 1986; Martin & Loépez 2003; Ventura et al. 2016).
Escape by running is more advantageous compared to tail loss, but still costly (Martin &
Lopez 2003; Pérez-Cembranos et al. 2013).

Since both flight and caudal autotomy impose certain costs, predation pressure remains an
important factor determining the use of these anti-predatory mechanisms, aside from the
influence of intraspecific competition, the importance of which has been recently
highlighted. According to evolutionary theory, in low predation regimes (e.g. on isolated
islands) decreased risk causes relaxation of defensive mechanisms and individuals become
bolder (Magurran 1999; Blumstein & Daniel 2005; Pafilis et al. 2009b). This means that
lizards from predator-free islands have in general lower tail autotomy rates (Pérez-Mellado
et al. 1997; Pafilis et al. 2008, 2009b — but see cases of high intraspecific competition,
Dappen 2011; Cooper et al. 2015) and demonstrate shorter FIDs (Cooper et al. 2014;
Brock et al. 2015). In contrast, conspecific mainland populations experiencing higher
predation pressure show high frequency of tail autotomy rates and longer FIDs that
strongly depend on anti-predator mechanisms (Maloney & McLean 1995; Cooper et al.
2014). Also, in some cases, maturity may reduce predation risk: juveniles are more
exposed to predators, whereas adults may lose autotomy ability since they have fewer

predators due to their larger body size (Pafilis & Valakos 2008; Hawlena 2009).

In this study, we investigated the evolution of certain behavioral defensive
mechanisms (FID, ED and tail autotomy) in Schreiber’s spiny-footed lizard
(Acanthodactylus schreiberi, Boulenger 1878). We focused on three Cypriot populations
that differ in their habitat type, population density and predation regime. Moreover, we
tested the effect of age on these anti-predator mechanisms. We formulated three
hypotheses: First, we expected that FIDs, EDs, autotomy performance, ease of autotomy
and post-autotomy tail movement would be higher in populations experiencing higher
predation diversity. Second, we predicted that lizards from dense populations (that could
experience high or low predation diversity) would shed their tails more often, as high
population density induces intense intraspecific competition that may lead to more
incidences of caudal autotomy (Knell 2009; Pafilis et al. 2009a). Third, we anticipated that
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juveniles would exhibit longer FIDs and EDs, coupled with higher ease of autotomy and
longer post-autotomy tail movement, as they are more exposed to predators due to their
highly active lifestyle (Nagy 2000; Hawlena et al. 2006; Herczeg et al. 2007).

MATERIALS AND METHODS
Study species

Schreiber’s spiny footed lizard is a medium sized lacertid with a snout-to-vent length
(SVL) varying between 73-93 mm for males and 55-76 mm for females. The tail is long
and can be almost 2/3 of the total body length. The abdominal tail color in males and
females is white and yellow, respectively, and red in juveniles (Baier et al. 2009). The
species is distributed on Cyprus (in a vast variety of habitats, from sea level up to 1,300 m)
and in a limited coastal area of southeastern Turkey (Baier et al. 2009; Tamar et al. 2014).

We captured individuals from three populations (Geri: 35°05°50”N, 33°26°21”E, elevation
183 m as.l.; Agros: 34°56°27°N, 33°00°14”E, elevation 1,348 m a.s.l; Akrotiri:
34°36°33”N, 32°55°45 E, elevation 1 m a.s.l.) that differ considerably in terms of habitat.
The Geri habitat is a sub-urban shrubland with many medium-sized rocks and low stone
piles on fine-grained soil (Fig. 1a). The habitat in Agros comprises meadows with shrubs,
grasses, herbs and rocks in a Turkish pine forest (Pinus brutia) (Fig. 1b). Akrotiri is

located in a coastal sand dune system with sparse low shrubs (Fig. 1c).

Besides their habitat, the focal populations differ in predation regime. Predation pressure is
hard to evaluate, though in some cases direct (mark and recapture of predators) or indirect
(use of clay models) methods have provided valuable results (Wilson 1991; Husack et al.
2006; Watson et al. 2012). However, such methods encompass innate biases and the
assessment of predation has been a problem in similar studies (Turner et al. 1982; Hill &
Dunbar 1998; Vervust et al. 2007). Future research should focus on this issue and try to
unravel its compound nature. In our study, we followed the common practice of compiling
lists of predators (Chapple & Swain 2004; Losos et al. 2004; Pafilis et al. 2009a, 2009b;
Raia et al. 2010; Cooper & Pérez-Mellado 2012; Bateman & Fleming 2014; Brock et al.
2015; Itescu et al. 2017a). A mere catalogue of predators is not, of course, an extensive and
complete measurement of predation pressure, but it still provides a helpful and easy to
compile index of predation (Table 1). Based on the numbers (and, to a certain extent, the
identity) of predator species (predator diversity) found in each habitat, we assumed that
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predator diversity in Geri is the highest of the three populations and that of Akrotiri the
lowest. At this point however, we have to admit that we did not measure directly the
effectiveness of each predator.

Field measurements (population density, field autotomy rates, FID, ED)

In early August 2016, we estimated the population density in each population using the
line transect method (Lovich et al. 2012). The same observer (P. Savvides) walked five
line transects of 100 m in length and recorded all lizards seen within a 4-m wide belt, 2 m
on either side of the survey line (total area covered per trail = 400 m?). Recordings were
obtained during morning hours, from 8:00 to 11:00 am, when lizard activity peaks (P.
Savvides pers. obs.). This method provides reliable data on the relative population
abundance and is widely used in lacertid lizard studies (Martin & Lopez 2002; Diaz et al.
2006; Pafilis et al. 2013).

In addition, we performed field observations for 2 days in each population and recorded
the number of individuals with autotomized or regenerated tails (field autotomy rates,
FAR), as well as their age group (adults or juveniles). Overall, we recorded 193

individuals, 50 of which had autotomized or regenerated tails.

We recorded FIDs and EDs using the methodology proposed by Cooper and
Wilson (2007) and Cooper et al. (2009). First, we ensured that all individuals participating
in the experiment were aware of the researcher’s presence. The approaches were
performed by the same researcher (P. Savvides) from a distance of 6 m at a previously
practiced speed of ca 96 m/min. In all approaches lizards had continuous visual contact
with the researcher (always the same person with the same clothing). In each trial, we
recorded the lizard’s age group (adult or juvenile), the distance the researcher was allowed
to approach to before the lizard fled (FID), the distance covered by the lizard until its first
stop (ED) (with the use of a measure tape), whether the lizard ran into a refuge (e.g., bush,

burrow, rock), and the condition of the tail. We recorded data for 96 individuals.
Lab measurements (Lab autotomy rates — LAR)

For the tail autotomy experiment we used exclusively individuals with intact tails. First, we
let all individuals thermoregulate for 1 hr in a specifically designed terrarium with ice bags
on one end and a heating bulb (150 w) on the other, providing a thermal gradient ranging
from 10 to 50 °C (Van Damme et al. 1986). This was done because body temperature may
affect autotomy performance (Daniels 1984; Pafilis et al. 2005). To measure laboratory
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autotomy rates (LAR), we adopted the methodology used by Pérez-Mellado et al. (1997).
Each individual was placed in a terrarium with a cork substrate that provided grip. We then
simulated a predator’s grasp with a digital caliper and applied pressure on the tail at 20 mm
from the cloaca for 15 sec. If the lizard did not shed its tail, we repeated the procedure at a
distance of 40 and 60 mm distal to the cloaca. The applied pressure was equal to half of the
diameter of the tail at each point (Pérez-Mellado et al. 1997). Though this method has been
widely used (e.g. Cooper et al. 2004; Pafilis et al. 2005; Pafilis & Valakos 2008; Li et al.
2014; Brock et al. 2015; Pafilis et al. 2017) and hence offers the chance for direct
comparison with other studies, it has certain flaws. The main problem is a bias towards
observing more autotomy incidents in the position closer to the cloaca (at 20 mm) just
because this position is tested first, even when autotomy could be induced with an equal
likelihood at the other positions (40 and 60 mm). This fact should be taken into account in

future research.

Prior to the experiment we recorded SVL, weight and body temperature (using a cloacal
thermometer, T-4000, Miller & Weber, Inc., Queens, NY, accurate to 0.1 °C) of each
individual. If autotomy occurred we also recorded the duration of post-autotomic tail

movement.

Statistical analysis

We used a chi square test to check for differences in the frequencies of autotomized tails in
the field, the frequencies of refuge use during an escape attempt and the autotomy rates
among populations. Analysis of variance (ANOVA) was used to check for differences in
FIDs, EDs and the duration of post-autotomy tail movements between age groups and
among populations. Log-transformed data were used in the analysis in order to meet the
criteria for parametric tests. Differences in autotomy performance between males and
females were tested using a Mann-Whitney test, because of the small sample size of

females from Akrotiri.

RESULTS

The estimated population densities were quite high, exceeding 800 individuals per hectare
(Table 1). In fact, the populations from Geri (2,108 ind./ha) and Agros (1,243 ind./ha) had

169



the highest densities ever reported from an eastern Mediterranean island (Lymberakis et al.
2016).

No statistically significant differences were found in FIDs and EDs between adults and
juveniles in any population (ANOVA: Geri, FID, F(,35 = 0.155, P = 0.696; ED, F(1 35 =
0.840, P = 0.366. Agros, FID, F120 = 2.731, P = 0.114; ED, Fq 20 = 1.016, P = 0.325.
Akrotiri, FID, F(135 = 1.100, P = 0.301; ED, F(1,35 = 0.470, P = 0.498), so the data were
pooled. FIDs in Geri (mean = 2.66 m) were significantly different from those in Agros
(mean = 3.1 m) and Akrotiri (mean = 3.04 m) (Table S1). Also, EDs from Akrotiri (mean =
3.51 m) differed significantly from both Geri (mean = 2.04 m) and Agros (mean = 2.18 m)
(Table S1).

Individuals from Geri that ran into a refuge after their escape performed significantly
shorter FIDs (mean = 2.4 m) and EDs (mean = 1.66 m), than those that did not use refuges
(mean FID = 3 m, mean ED = 2.56 m), (ANOVA: FID, F 35 = 11.111, P = 0.002; ED,
Faas = 9.929, P = 0.003). Agros FIDs did not statistically differ regardless of whether
lizards used a refuge (mean = 2.9 m) or not (mean FID = 3.39 m). Nonetheless, EDs were
significantly shorter when lizards resorted to a refuge (mean = 1.51 m) than when they did
not (mean ED = 3.14 m). In Akrotiri neither FIDs nor EDs had statistically significant
differences between individuals that used (mean FID = 2.99 m, mean ED = 3.46 m) or did
not use (mean FID = 3.16 m, mean ED = 3.63 m) a refuge. When we compared the three
populations, we found that lizards that did not use a refuge showed no significant
differences in FIDs and EDs (Tables 1, S2). On the contrary, individuals that used refuges
showed statistically significant differences among populations in both FID and ED values
(Tables 1, S2). All populations tended to use refuges at the same frequency after an escape

attempt.

We found no age-related differences in FAR (Fig. 2), so the data for juveniles and adults in
all populations were pooled. We failed to detect any differences in the frequencies of FAR

among populations.

Males and females did not differ in LAR, economy of autotomy (chi square test) and the
duration of post-autotomy tail movement (Mann-Whitney test) so the data were pooled.
Adults (N = 24 for Geri, N = 16 for Agros, N = 14 for Akrotiri) and juveniles (N = 13 for
Geri, N = 13 for Agros, N = 10 for Akrotiri) had similar LARs in all three populations (chi
square test) (Fig. 3). When we compared the economy of autotomy (autotomy position at
20 mm, 40 mm, and 60 mm from the cloaca) between adults and juveniles, we found that
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only individuals from Geri (5> = 11.985, P = 0.007) and Agros (x° = 8.318, P = 0.04)
showed significant differences. In these sites juveniles shed their tails more easily in the
first position than adults did (Fig. 3). LAR and economy of autotomy of Akrotiri adults
differed significantly from both Geri and Agros (Table 2). In juveniles, the only significant
difference was that between Geri and Akrotiri regarding the economy of autotomy (Table
2).

The duration of post-autotomy tail movement did not differ between adults and juveniles
(ANOVA) in any population, so the data were pooled. Comparing the three populations,
we found significant differences between Akrotiri and the other two populations (ANOVA:
Fe.g6 = 6.521, P = 0.002; post hoc Tukey HSD test: Geri-Agros, P = 0.860; Geri-Akrotiri,
P = 0.002; Agros-Akrotiri, P = 0.016). Tails from Akrotiri performed the shortest post-
autotomy movements (mean duration: Geri = 193.5 sec, Agros = 212.3 sec, Akrotiri =
187.7 sec).

DISCUSSION

In this study, we aimed to address the impact of certain parameters on the variation of
lizard defensive mechanisms. Our results confirmed some of our predictions and refuted
others. Predator diversity and population density seemed to affect some parameters of tail
autotomy while having no effect on others. However, the effect of predation on FIDs and
EDs was not the expected one. Also, we failed to detect any impact of age on anti-predator

mechanisms, with the single exception of the economy of autotomy.

Predator diversity did not have a consistent effect on all tail autotomy features. LARs were
higher, the economy of autotomy in adults (but not in juveniles) was lower and the
duration of post-autotomy movement was more prolonged in populations with higher total
predation (Table 1, Fig. 3). However, FAR did not differ considerably among the three
populations (Table 1, Fig. 2). The observed difference between FARs and LARS is a rather
common finding, attributed to the nature of these metrics (Pafilis et al. 2009b; Brock et al.
2015). LARSs possibly reflect the innate ability for autotomy, whereas FARs stem from a
combination of intrinsic predisposition and external stimuli (predation and/or intraspecific
competition) (Pafilis et al. 2009b). The focal populations seem to maintain high
propensities for tail shedding. A greater diversity of predators can increase autotomy
performance (Cooper et al. 2004; Bateman & Fleming 2011). That could be the reason why

171



lizards from the population subject to a more diverse predator fauna (Geri) achieved the
highest LARs (70.27%), whereas individuals from the predator poor site (Akrotiri)
achieved the lowest (29.1%). Males and females did not differ in autotomy performance, a
finding that seems to be the rule in lacertid lizards (Pafilis et al. 2017). Nevertheless, we
have to stress that different costs are related to tail autotomy, particularly as it concerns
reproductive output. In gravid females, the costs of tail shedding are higher and more
direct: previous research showed that the investment of energy into tail regeneration may
lead to smaller clutch sizes, smaller individuals or even to the subsequent death of the
juveniles (Dial & Fitzpatrick 1981; Niewiarowski et al. 1997; Chapple et al. 2002;
Bateman & Fleming 2009).

Economy of autotomy, the position at which lizards shed their tails, indicates a possible
influence of predation diversity (based on the list of the number of predator species). Both
adults and juveniles were prone to autotomize in the most “expensive” first position (20
mm from the cloaca) at Geri, where predator diversity was higher, while they were more
reluctant to autotomize at Akrotiti where predation was relaxed (Fig. 3). Our results agree
with previous studies that described a direct relationship between predation regime and tail
loss economy: stronger predation induces lower economy (more shedding incidents at the
first position, Pérez-Mellado et al. 1997) and a greater latency to autotomy (Cooper et al.
2004). The position of autotomy is quite important due to the numerous problems
autotomy causes (see Introduction). The closer to the cloaca that lizards shed their tails, the
more severe would be the autotomy aftermath. Thus, tails are more likely to break towards
the tip than close to the cloaca (Cooper et al. 2004; Lovely et al. 2010) unless predation
pressure dictates otherwise. Costly anti-predator mechanisms can evolve because of
predation, but they can also be subject to negative selection in populations with relaxed
predation (Vervust et al. 2007). The impressive deviation in the economy of autotomy
between the two high predation sites (Geri and Agros) might be explained by the presence
of cats at Geri. Cats are very capable predators that considerably increase predation
pressure on lizards (Medina & Nogales 2009; Li et al. 2014).

The analysis of shed-tail thrashing duration revealed a clear grouping. The two populations
experiencing high predator diversity and/or intraspecific competition, did not differ and
showed more prolonged movement durations, while the low predator diversity, sparse
population (Akrotiri) had the shortest movement durations (Table 1). The duration of post-
autotomy movement plays an important role in lizard escape as it increases the handling

time required by an attacker (Arnold 1984; Pafilis et al. 2005). In intense predation
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regimes, tail movement is significantly longer compared to habitats with relaxed predation
(Pérez-Mellado et al. 1997; Cooper et al. 2004; Pafilis et al. 2008, 2009b). A longer post-
autotomy movement is particularly favorable when predators lack fore limbs (snakes or
birds) and thus the handling of the thrashing tail becomes challenging (Dial & Fitzpatrick
1983; Downes & Shine 2001). Geri and Agros host more avian and reptilian predators than
Akrotiri (Table 1), and this possibly explains the longer durations. The highest values were
recorded in Agros where only two saurophagous birds were recorded. However, one of
them is the hoopoe (Upupa epops), a skillful predator that regularly includes lizards in its
diet (Fournier & Arlettaz 2001; EI-Bakary 2011).

Against our initial hypothesis, escape behavior was not affected by predation, at least not
according to our expectation. FID and ED values did not differ among the three
populations, despite the divergences in predation diversity (Tables 1-2). Nevertheless, a
clear difference arose when the use of a refuge after fleeing was taken into account: FIDs
and EDs were shorter in the high predation sites, but longer in the more relaxed predation
regime at Akrotiri (Tables 1, S2). Escape theory predicts that FID would increase as
predation pressure increases (Ydenberg & Dill 1986; Cooper & Pérez-Mellado 2012).
However, our results seem to suggest the exact opposite. This apparent contradiction can
potentially be explained by the crucial role of refuges. FID is largely affected by the
distance to the nearest refuge (Bulova 1994; Bonenfant & Kramer 1996; Cooper 1998).
Previous studies reported that fleeing distances increased as the distance to a refuge
increased (Dill & Houtman 1989; Kramer & Bonenfant 1997; Stankowich & Blumstein
2005). The availability and accessibility of refuges may also affect lizard FIDs (Martin &
Lopez 1995; Cooper & Whiting 2007; Cooper & Wilson 2007; Corti et al. 2008; Biaggini
et al. 2010). Akrotiri is a typical dunal habitat with few shrubs and no rocks. Lizards that
dwell there have to deal with a scarcity of refuges and so cover long distances (being
exposed to predators) when they shuttle between them. This is probably the reason why
ED values in Akrotiri were more than double compared to the other two populations (Table
1). The absence of differences between the two latter populations is maybe due to the
similar predation regime coupled with high refuge availability in both localities (Table 1).
FID quantifies risk-taking and reflects adaptive decision-making (Samia et al. 2015). It

seems that in our study system, refuge availability plays a primary role in escape behavior.

In line with our second hypothesis, population density seems to affect autotomy
performance: the higher LARs were observed in the more abundant populations (Fig. 3).

High population density is known to intensify intraspecific competition (Mougeot et al.
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2003; Knell 2009; Calsbeek & Cox 2010). In lizards, intraspecific aggressive interactions
very often lead to tail amputation (Jennings & Thompson 1999; Pafilis et al. 2008; Cooper
et al. 2009; Itescu et al. 2017a). Population densities in the focal Cypriot populations were
very high (Table 1), actually the highest reported so far from the eastern Mediterranean
(Lymberakis et al. 2016). It seems that within these dense populations, lizards skirmish

quite often and this results in tail autotomy.

We have to stress here an obvious flaw regarding the interpretation of tail loss results. In
our analysis, we took into account both the main drivers of caudal autotomy, predation and
intraspecific competition. The role of the latter enhances the long debate between the
importance of predation pressure per se (high predation results in high levels of autotomy,
Pianka 1970; Turner et al. 1982; Cooper et al. 2004) and that of predator efficiency
(efficient predation results in low levels of autotomy, as most lizards are consumed
entirely, Schoener 1979; Medel et al. 1988; Bateman & Fleming 2011). Recent studies
acknowledge intraspecific competition as an important factor in caudal autotomy
performance (Pafilis et al. 2008; Hare & Miller 2010; Donihue et al. 2016) or even
recognize it as the primary cause (Pafilis et al. 2009a; Itescu et al. 2017a, 2017b). In our
study system, it is not easy to define which factor interferes more and to what extent.
However, based on the literature, our findings regarding the high LARs and possibly the
high cost of autotomy together with the long durations of tail movement, seen in the two
densely populated habitats (Geri and Agros) may have resulted from intense intraspecific

interactions.

Contrary to our predictions, age did not have an important effect on defensive mechanisms.
Ontogenetic differences were restricted only to the economy of autotomy. Adults were
considerably more reluctant to shed their tails at the first “expensive” position compared to
juveniles (Fig. 3). Given the numerous roles of the tail in the overall biology of an adult
lizard (energy storage allocated for vitellogenesis and offspring production, social status
for mate choice, intra-male competition) (Dial & Fitzpatrick 1981; Maginnis 2006;
Bateman & Fleming 2009), the negative effects of tail shedding might be greater for adults
than for juveniles. Thus, adults may autotomize at similar rates as juveniles but, at the
same time, tend to retain their tails and shed them only at the second position (Fig. 3).
Juveniles are more susceptible to predation due to their smaller size (Daniels et al. 1986;
Whiting et al. 1991; Bateman & Fleming 2009) and their higher exposure to predators
(Nagy 2000; Hawlena et al. 2006; Herczeg et al. 2007). This higher predation pressure may

account for the observed ontogenetic differences in the ease of autotomy. Additionally,
174



juveniles of A. schreiberi tend to expose themselves to predators to a larger extent
compared to adults (Hawlena 2009). We believe that juveniles autotomize more easily to
compensate for the higher risk, particularly as they don’t directly experience the severe

consequences that adults experience.

Our findings shed light on the compound effect of predation regime, population density
and habitat structure on the anti-predatory responses of a single lizard species. The three
focal populations differed in the above-mentioned parameters and these deviations yielded
considerable variation in defensive traits. Whether this variation among populations is
indicative of plasticity or evolutionary divergence under different selective regimes has to
be further explored. Lizards can adjust their anti-predatory responses according to several
factors (Martin & Lopez 2003). The distinct influence of each of the numerous factors
involved is hard to define, and this remains a challenging task for future research.
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Fig. 1. The three sampling habitats (a: Geri, b: Agros, c: Akrotiri).

Fig. 2. Field autotomy rates for adults and juveniles.
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Fig. 3. Left bar: laboratory autotomy rates for adults and juveniles; Right bar: economy of

autotomy.Table 1.
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Comparative data for the three focal populations. Predator categories (species codes at the
end of the table), total predation (summation of all predators), population density
(individuals per hectare), flying initiation distance and escape distance with and without
refuge (in meters, mean = SD; sample size), laboratory autotomy rates (LARS, percentage;
sample size), field autotomy rates (FARS, percentage; sample size) and duration of post-

autotomy movement (in sec, meamean + SD; sample size)

Geri Agros Akrotiri
Predators Snakes: 1, 3,4, 5 Snakes: 1, 2, 3,4,5 Snakes: 1,4, 5
Birds: 1, 2,5 Birds: 3, 4 Birds: 1, 2,5
Mammals: 1, 2, 3 Mammals: 2, 3 Mammals: —
Total predation 10 9 6
Population density 2108 1243 845
FID without refuge 3+£0.52; 16 3.39+0.71; 9 3.16 £ 0.67; 10
ED without refuge 2.53+0.95; 16 3.14+1.84;9 3.63+2.1;10
FID with refuge 24+0.61; 21 29+0.79; 13 2.99 £ 0.75; 27
ED with refuge 1.66 £ 0.88; 21 1.51 £0.54; 13 3.46 + 1.96; 27
LAR 70.27; 37 65.51; 29 29.1; 24
FAR 15.8; 76 25.9; 58 22; 59
Duration 193.5+£81.17; 26 212.3 +£127.8; 19 187.7 +111.8; 7

Snakes: (1) Dolichophis jugularis; (2) Hierophis cypriensis; (3) Malpolon insignitus; (4)
Hemorrhois nummifer; (5) Macrovipera lebetina. Birds: (1) Falco naumanni; (2) F.
tinnunculus; (3) Upupa epops; (4) Corvus corax; (5) C. corone. Mammals: (1) Felis catus;
(2) Rattus rattus; (3) Vulpes vulpes.
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Table 2.

Comparison of frequencies of autotomy performance for adults and juveniles between

populations. Significant results are given in bold.

Adults

LAR Autotomy economy

e P e P
Geri-Agros 0.444 0.505 3.464 0.325
Geri-Akrotiri 7.238 0.002 7.566 0.016
Agros-Akrotiri 3.772 0.017 7.232 0.034

Juveniles

LAR Autotomy economy

e P 1 P
Geri-Agros 0 1 4.476 0.214
Geri-Akrotiri 3.235 0.072 8.203 0.042
Agros-Akrotiri 3.235 0.072 4.165 0.244
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Table S1.

Comparison (one-way ANOVA) of FID and ED values among populations.

FID ED
Post hoc (LSD) Post hoc (LSD)
F P F P

P-value P-value
Agros Akrotiri Agros Akrotiri

Geri 0.025 0.023 Geri 0.799 <0.001

3.683  0.029 11.499 <0.001
Akrotiri Akrotiri
Agros 0.789 Agros 0.002
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Table S2.

Comparison (one-way ANOVA) of FID and ED among populations for individuals that used a refuge.

FID ED
= p Post hoc (LSD) = P Post hoc (LSD)
P-value P-value
Agros Akrotiri Agros Akrotiri
Geri 0.108 0.012 Geri 0.980 <0.001
4727 0.013 16.930 <0.001
Akrotiri Akrotiri
Agros 0.908 Agros <0.001
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Abstract

Sprint performance is of great interest on the overall fitness among species, because of the
various implications (survivability, foraging, competition etc.) related to their ecology.
Different substrate types are known to affect lizards’ morphology and physiology, through
selection processes, and as a consequence their sprint strategies and performance levels. The
appropriate use of different substrate types, as the result of adapted ecomorphs and/or

locomotion strategies, can result to increased fitness levels.

In this study we tested three hypotheses, using three different populations of Acanthodactylus
schreiberi, in relation to their sprint performance (maximum speed and acceleration). To
achieve that we used video recordings from a race track, with custom substrate platforms
resembling the substrate types found in their home-habitats. First, we expected individuals
from each population, to perform at their highest levels on the substrates from their home-
habitats. Second, because of the different substrate characteristics we expected different
substrate use (based on morphological characters’ effects while running) from each
population. Third, we expected higher bipedal running from individuals coming from habitats
with more complex substrate types, because of the advantage point it gives over the restricted

view from obstacles, while running.

None of the populations performed at higher levels on their home substrate types but we were

able to detect different substrate uses, related to each population’s home-substrate
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requirements. Females, from all populations, seemed to be the most consistent performers in

relation to their home-substrate use requirements.

Toe fringes appeared to act as a traction enhancing tool but bipedal running was a common
trait, among all populations, which appears to be an indirect mechanistic result, capable to

increase sprint performance, on any substrate type.

Even though we studied genetically open populations, we detect many differences on their
sprint performance and its relative components. Our study indicates how strong the substrate
can affect morphology, physiology and behavior, even among conspecific populations. Given
the strong selection on sprint performance and relative components, further study is needed to

determine whether those differences are permanent or plastic.
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Introduction

Sprint performance is of cardinal importance for animals as it applies in most daily activities
such as foraging, antipredator defense and inter- and intraspecific competitive behaviors
(Losos & Irschick, 1996; Husak, Fox, Lovern, & Van Den Bussche 2006; McElroy, Hickey, &
Reilly 2008). Speed and acceleration, the main components of sprint performance, can be
crucial for the overall fitness of individuals (Jayne & Bennett, 1990; Robson & Miles, 2000;
Miles, 2004). Although each species’ particular morphology and physiology affect sprint
performance, the substrate type (e.g. rock, sand, tree branches etc.) and its efficient use are
also significant in locomotion (Tulli, Abdala, & Cruz 2012; Vanhooydonck et al., 2015). The
varying efficiency in using different types of substrate, expressed as sprint performance, may
be due to morphological and/or functional adjustments that can result either from plasticity or
from evolutionary modifications (Vanhooydonck, Herrel, Van Damme, & Irschick 2006;
Korff & McHenry, 2011; Vanhooydonck et al., 2015).

In lizards, limb morphology largely affects motion. Species with higher sprint performance
have longer hind limbs compared to other species (Pianka, 1969; Bonine & Garland, 1999;
Stiller & McBrayer, 2013; Sathe & Husak, 2015), due to the effects induced by habitat
requirements and consequent selection processes (Miles, 2004; VVanhooydonck et al., 2015). In
addition, the beneficial use of hind limbs as the main propulsive power in few lizard species
(Russell & Bels, 2001) seems to have led to the displacement of the center of mass, allowing
bipedalism (Snyder, 1954; Clemente, 2014). On the contrary, arboreal species tend to have
short limbs and narrow body shapes in order to keep their center of mass close to the surface,
facilitating movement on branches (Losos & Irschick, 1996). Furthermore, ground-dwelling
lizards that inhabit densely vegetated areas have small limbs with narrow and elongated trunks
that enhance maneuverability (Vanhooydonck, Van Damme, & Aerts 2000; Herrel, Meyers, &
Vanhooydonck 2002).

The type of substrate leads to various lizard ecomorphs in response to material and complexity
(Losos & Sinervo, 1989; Herrel et al., 2002; Losos, 2011; Vanhooydonck et al., 2015).
Species inhabiting open habitats with substrates free from obstacles, are known to have
relatively smaller fore limbs than species living in complex substrates where movement on
substrate is restricted by rocks and branches (Vanhooydonck, Van Damme, & Aerts 2001;
Herrel et al., 2002). Most species inhabiting open flat areas, rely mostly on their hind limbs,
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while long fore limbs can interfere with hind limbs and block their smooth movement when
running. In contrast, longer fore limbs can be beneficial in complex substrates as they facilitate
direction change and obstacle evasion while running (Hildebrand, 1985; Losos, 1990; Herrel
et al., 2002).

Several studies suggested that lizards choose habitats with substrates where they can perform
close to their optimal locomotion capacity, increasing fitness levels (Williams, 1972; Irschick
& Losos, 1999; Pianka, 2017). A morphological feature that often bears beneficial effects on
certain substrate types is the structure of the toe pad. The adhesive ability of many Gekkonidae
species depends on toe pad microarchitecture (setae) that allows them to run easily on smooth
and vertical surfaces such as walls or even glass (Autumn et al., 2002; 2005). Some taxa bear
fringes on their toes (e.g. genera Acanthodactylus and Basiliscus) enabling them to run fast on
non-solid substrates (e.g. sand or water) without ‘sinking’ as fringes increase the toe surface
that comes into contact with the substrate while running (Salvador, 1982; Luke, 1985;
Carothers, 1986). Nevertheless, the role of fringes as an exclusive specialization to non-solid
surfaces has been questioned since recent findings suggest a beneficial use also on solid
surfaces, where fringes act as a traction enhancing tool (Irschick & Jayne, 1999; Korff &
McHenry, 2011; Savvides, Stavrou, Pafilis, & Sfenthourakis 2017).

In this study we aimed to evaluate the impact of substrate type on sprint performance
(maximum speed and maximum instant acceleration) in a Mediterranean lacertid lizard
(Acanthodactylus schreiberi). We worked with three populations that reside in different
substrate types (soil, rocky soil and sand). The three populations are not geographically
isolated and thus we expected similar morphological limb-related features but, presumably,
different uses of fore and hind limbs while running in response to the different substrate types.
We formulated three hypotheses. First, we predicted that individuals from each population
would perform better on substrates resembling their home-habitats. Second, we expected that
substrate use (in respect to the effects of the involved morphological characters while running)
would differ among populations, reflecting the adaptations required on each substrate type of
their home-habitats; so that substrate use by each population remains the same regardless of
substrate type. Third, we anticipated that individuals from habitats with complex substrates
would perform bipedalism at higher levels, as the latter improves sprint performance and view
of surrounding field (Kohlsdorf & Biewener, 2006; Tucker & McBrayer, 2012; Savvides et
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al., 2017). Finally, we posed a question regarding the role of toe fringes in sprint performance:

do they serve the same way in all substrates or are they beneficial only in sandy substrate?

Materials and methods
Study species and habitats

Schreiber’s spiny footed lizard is a medium sized lizard (snout-vent length, 73-93 mm for
males and 55-76 mm for females), inhabiting various habitats all over Cyprus. Even though it
is consider being mostly a sand-dwelling lizard, it can be found from coastal sand dunes to
mountain pine forests (over 1,300 m a.s.l) (Baier, Sparrow, & Wield 2009; pers. observ.). The

species is a skillful and swift runner (Savvides et al., 2017).

We captured individuals from three populations that vary considerably in substrate and
vegetation type. The habitat in Geri (35°05°50”N, 33°26°21”E, elevation 183 m a.s.l.) consists
of dense shrubs (Lycium ferocissimum; Sarcopoterium spinosum; Thymbra capitata) and
mostly solid soil with very sparse occurrence of rocks and grated soil (hereafter referred to as
‘soil’). In Agros (34°56°27”N, 33°00°14”’E, elevation 1,348 m a.s.l.) the habitat is a pine forest
(Pinus brutia) with dense shrubs and mostly rocky rough soil substrate (hereafter referred to as
‘rock’). Akrotiri (34°56°27”N, 33°00°14”E, elevation 1 m a.s.l.) is a coastal dune habitat with
sparse shrubs (phrygana) and the substrate is fine-grained sand (hereafter referred to as
‘sand’). Substrate complexity was defined by the presence or not of obstacles on the substrate,
so that sand dunes are almost free of obstacles, soil is richer than sand dunes (mostly due to
the sparse occurrence of stones), while rock substrate is the most complex since rocks, but also
logs and fallen branches are very common throughout the area.

We captured a total of 67 adults of both sexes (excluding gravid females) (Geri N = 22, Agros
N = 22, Akrotiri N = 23). Lizards were housed in individual terraria (30 x 30 x 30 cm®) in the
laboratory under constant temperature (26°C) and a controlled photoperiod (12-h light and 12-
h dark), and were provided with mealworms (Tenebrio molitor larvae) and fresh water every

day. All lizards were released at their sampling sites after the completion of the experiments.

Based on the substrate type of each habitat, we constructed three removable substrate

platforms (soil for Geri, rock for Agros and sand for Akrotiri) that were used on a custom
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made wooden racetrack (240 x 12 cm?), bearing 10 cm increments on its back and clear
acrylic glass on its front in order to allow video recording of each trial (Fig. 1). In order to
compare sprint performance (maximum speed and maximum instant acceleration) between
sexes and among populations on all types of substrates, we applied the methodology used by
Vanhooydonck et al. (2015) and Savvides et al. (2017) (see below).

Morphological measurements

Snout-vent length (SVL), fore and hind limbs length (FLL, HLL respectively), fore and hind
toe length (FT, HT respectively) and tail length (Tail) were recorded with a digital caliper
(Silverline 380244, accurate to 0.01 mm), before running trials. Also, the length of the largest
right hind toe, the total number of fringes on it and the vertical length of the three largest
fringes from base to tip were measured under the stereoscope, in order to test for a correlation
between toe length and fringe microarchitecture (N = 60, 10 males and 10 females from each
population).

Sprint performance

All individuals were let to thermoregulate for an hour in a specifically designed terrarium
(Van Damme, Bauwens, & Verheyen 1986) before each trial, so as to perform at their highest
levels (Irschick & Losos, 1998). After the thermoregulation period, we recorded their body
temperature with a cloacal thermometer (T-4000, Miller & Weber, Inc., Queens, NY, accurate
to 0.1 °C) and individuals were placed in the racetrack. We triggered motion with a brush on
the lizard’s tail base. Each individual performed five trials on each substrate type every other
day (in total, 15 trials per individual), and was recorded with a video camera (Olympus SH-
60) at a rate of 240 frames per second. Sprint performance was then estimated from the video
recordings (Martin & Avery, 1998; Kaliontzopoulou, Adams, Van der Meijden, Perera, &
Carretero 2012; Vanhooydonck et al., 2015; Savvides et al. 2017).

Maximum speed was calculated on the basis of the number of frames needed to cover a
distance of 20 cm against the known time interval (Savvides et al., 2017). Maximum instant
acceleration was calculated using a VBA application on Office Excel (Van Wassenbergh,
2007) based on displacement per frame. We only used trials during which lizards ran

continuously for at least 50 cm.
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Substrate use

The effects of each morphological character on sprint performance were identified using the
multimodel inference approach introduced by Burnham and Anderson (2003), as described in
Mammides, Kounnamas, Goodale, and Kadis (2016) and Savvides et al. (2017). Using
Pearson product moment correlation coefficient we found that the length of the largest hind
toe correlated strongly with the length of the three longest fringes in all three populations
(Table 1), so we used this measurement as a proxy of fringe size to detect possible fringe
effects on sprint performance.

Statistical analyses

We compared the preferred body temperatures for males and females from each population
separately, before their ‘best’ trials on each substrate using paired t-test and among
populations with one-way MANOVA.

In order to remove any influence of body size on morphological characteristics, we used the

following formula (Lleonart, Salat, & Torres 2000).

Xo\?
Y]* . Y1< m)
Xi

where Yi is the value of each morphological character, Xy, is the average SVL for each sex, X;

is the SVL of each individual, and b is the slope of the regression of each morphological

character against SVL.

All data were log-transformed. Paired t-test was used to compare the performance of each
individual on the three substrate types. One-way MANOVA was used to search for differences
among populations in relation to their morphological characteristics and sprint performance on

all substrate types.

The frequency of bipedal running was compared among groups and populations using a chi-
squared test. All statistical analyses were carried out in SPSS version 20 (IBM Corp, 2011)
and RStudio version 0.99.467 (R Core Team, 2015).
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Results

Body temperature did not differ between males and females in all trials. No significant

differences in body temperature were found among populations.

Morphological characters showed significant differences between sexes in each population
(Table 2), so we compared the characters among populations separately for males and females
(Table 3).

Individuals from Geri (males or females) had no significant differences in sprint performance
among the three substrates (soil, rock, sand) (Table 4). Males from Agros performed at
significantly higher maximum speed levels on soil than on sand (paired t test: t(0=2.348,
p=0.041), and accelerated faster on soil than on the other two substrates (paired t test: soil vs
rock, t10=2.719, p=0.022; soil vs sand, t0=2.249, p=0.048) (Table 4). Females from Agros
performed at the same levels on all three substrate types. Males from Akrotiri performed at
significantly higher maximum speed on rock than on sand (paired t test: t=2.351, p=0.043),
and accelerated significantly faster on rock than on soil (paired t test: tg)=-2.333, p=0.045)
(Table 4). Females from Akrotiri showed no significant differences on their sprint

performance on any of the three substrate types.

The comparison among the three populations yielded a clear deviation in sprint performance
of Agros males (Table 4). More specifically, maximum speed on soil (MANOVA:
F(2,30=8.278, p=0.001; post hoc Tukey HSD: Geri-Agros, p=0.012; Agros-Akrotiri, p=0.002)
and maximum instant acceleration on soil (MANOVA: F(30=10.116, p<0.001; post hoc
Tukey HSD: Geri-Agros, p=0.001; Agros-Akrotiri, p=0.002), were significantly higher for

males from Agros.

Different morphological characters were found to affect sprint performance in each population
(Table 5, Fig 2A, 2B & 2C), indicating different substrate use, presumably related to their
home-substrate requirements. The frequency of bipedalism was similar (chi-squared test), in
both sexes and substrate types, so we pooled data for subsequent comparisons among
populations. No significant differences were found on bipedalism frequencies among
populations on any substrate type. The majority of individuals from all populations used
bipedal running at higher frequencies during their best performance (chi-squared test: N=189;
bipedal percentage=68.9%, quadrupedal percentage=31.1%; »*=189.000, p<0.001).
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Discussion

Locomotion patterns may change according to endogenous or extraneous factors
(Vanhooydonck et al., 2000; Van Damme & Vanhooydonck, 2001; Vanhooydonck & Van
Damme, 2003). In our study we found many differences in locomotion among conspecific
populations that highlighted the effects of substrate type. Variations in locomotion were also

evident between sexes, possibly reflecting sexual differences in morphology and substrate use.

Contrary to what we expected regarding morphological features, one population (Akrotiri)
clearly deviated from the other two. Akrotiri individuals appeared to have smaller SVL and
fore limbs-related features than the other two populations, but no significant differences were
found among populations in features related to hind limbs (Tables 2, 3). Geri and Agros
individuals had similar morphology (Table 3). These findings are in accordance with previous
studies reporting that lizards inhabiting open, obstacle free, habitats (like Akrotiri) tend to
have smaller fore limbs than species found in habitats with more complex substrates (like Geri
and Agros). This can be attributed to a reduced role of fore limbs in the absence of obstacles
and to the potentially negative interference of fore with hind limbs while running
(Vanhooydonck et al., 2001; Herrel et al., 2002). This highlights the impact of substrate on
locomotion functions and morphology, as suggested by several authors (Rewcastle, 1983;
Lauder & Reilly, 1991; Vanhooydonck, Andronescu, Herrel, & Irschick 2005; Tulli, Abdala,
& Cruz 2012).

Our findings refuted the first hypothesis: lizards did not perform at higher level on the
substrates resembling their home-habitat (Tables 3, 4). Geri individuals appeared to be the
most generalist performers, probably due to the mediocre complexity of their habitat’s
substrate, which bears characteristics of both other habitats (sandy and rocky areas on the
substrate). There are other examples in literature where, in the presence of multiple substrate
types in a single habitat, selection results in favor of generic characteristics or/and substrate
use, that could be used beneficially on various substrate types (Sathe & Husak, 2015). In Geri,
those common substrate characteristics seemed to allow lizards to preserve more generalist

features that are useful in all substrates.
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Males from Agros performed at higher levels on soil, something that can be explained by the
fact that the relatively hard soil substrate resembles their home-substrate (high traction) but
without the obstacles (rocks) encountered therein. Therefore, they can exploit their sprint
capacity to the highest degree (reduced fore limbs use, higher hind limbs use, bipedalism).
When compared to the other two male populations (Geri and Akrotiri), they appeared to
possess the most efficient sprint mechanism, especially on soil substrate (Table 4). Several
authors have suggested that, when comparing lizards from habitats with obstacles versus open
areas, those from the latter are often better sprinters. This has been attributed to an increased
need for high speeds in open habitats as the result of sparse shelter availability (Kohlsdorf et
al., 2004; Goodman, Miles, & Schwarzkopf 2008; Petriek, Walker, & Novaro 2009; Tulli et
al., 2012). Nevertheless, our findings suggest on the contrary that individuals living on the
habitat with the most obstacles (Agros), are faster and accelerate at higher levels compared to
the other two populations. One possible explanation for their superior performance, regarding
maximum instant acceleration, can be the higher substrate complexity in Agros that leads to a
higher shelter availability, selecting thus for fast accelerating individuals. When many shelters
are available, an individual does not need to outrun the predator in order to escape, but just
accelerate fast enough to the closest shelter (Huey & Hertz, 1982; 1984). According to
Vanhooydonck et al. (2005, 2006) and Higham, Korchari, and McBrayer (2011), higher
acceleration can result to higher speed levels. This positive relation, together with the selection
pressure on acceleration performance, can explain the higher maximum speed levels of Agros

individuals compared to those from Geri and Akrotiri.

Males from Akrotiri had higher sprint performance on rock than on sand and soil. The
significant higher speed on rock than on sand (their home-substrate) could be attributed to the
better traction they should be able to acquire while running on the stiffest substrate (Lejeune,
Willems, & Heglund 1998; Claussen, Lim, Kurz, & Wren 2002). The observed variability
regarding performance levels among populations on different substrate types, dictates their
unpredicted substrate suitability, possibly driven by differential body mechanics and substrate

use, as the result of their distinct home-habitat requirements

In partial agreement with our second hypothesis we found that different morphological
features predicted sprint performance among the populations, but we also detected differences

on substrate use between sexes from the same populations (Table 5 and Fig. 2A, 2B & 2C).
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Many features related to body size and fore and hind limbs had negative effects on their home-
substrate (soil) in males from Geri, but these effects were weaker on rock, while on sand SVL
exhibited positive effects on sprint performance. In contrast, females from Geri appeared to
use efficiently both their fore and hind limbs on rock, as proposed by previous studies
describing locomotion strategies on complex substrates (Losos, 1990; Herrel et al., 2002). As
mentioned above, the general habitat features in Geri allow individuals from that population to
perform at similar levels due to their relatively familiar substrates of all three habitat types
(Sathe & Husak, 2015). The beneficial effects of SVL on sand for both males and females
from Geri agree with previous findings (Melville & Swain, 2000; Attum, Eason, & Cobbs

2007), showing that large body size can be beneficial on open sandy habitats.

Both males and females from Agros confirmed suggestions of previous studies about the
strategies followed in habitats (such as ‘rock’) where many obstacles are present in the field
(Table 5 and Fig. 2B). Dense vegetation, leading to the occurrence of various plant materials
(logs, branches etc.) mixed with rocks become actual obstacles during running, thus increasing
substrate complexity (Irschick & Losos, 1999; Kohlsdorf & Biewener, 2006). As previously
mentioned, species living in such habitats tend to use their fore limbs extensively in order to
change direction and avoid obstacles while running (Hildebrand, 1985; Losos, 1990; Herrel et
al., 2002).

Individuals from Akrotiri used efficiently their fore limbs on soil substrate but their use on
sand substrate had negative effects. This is probably due to the interference of fore limbs with
the free movement of hind limbs during running (Herrel et al., 2002) (Table 5 and Fig.
2C).The findings that individuals from Akrotiri have proportionally smaller fore limbs than
those from the other two populations, further enhance this view. The effective use of hind
limbs on soil by males, and soil and sand by females, is in agreement with previous findings
related to substrate use by species inhabiting open areas (Vanhooydonck et al., 2001; Herrel et
al., 2002).

Overall, females’ substrate use was more accurate to their home-habitat requirements. In
Agros and Akrotiri, female locomotion mechanism was in accordance to predictions by
previous studies regarding the highest efficiency in the respective substrate type. Gravid
female lizards are known to have difficulties during locomotion because of the extra clutch
weight they have to carry (Sinervo, Hedges, & Adolph 1991; Olsson, Shine, & Bak-Olsson
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2000; Husak, 2006), thus increasing the difficulty in capturing prey and exposure to predators
(Bauwens & Thoen, 1981; Husak, 2006). The concordance of substrate use strategies used by
all female populations can possibly be explained by the higher selection pressures induced
from the impacts of locomotion limitations during pregnancy (Olsson et al. 2000;
Vanhooydonck et al., 2015), thus demanding an increased performance resulting from the

more accurate use of each substrate.

As far as our hypothesis on fringes’ effects is concerned, toe length (a good proxy for fringe
microarchitecture, Table 1) seems to have beneficial effects on sprint performance among
populations on all substrates (Table 5 and Fig. 2). In accordance with previous preliminary
findings (Savvides et al., 2017), we can safely assume that the use of fringes can increase grip,
thus traction, while running also on solid stiff substrates, similarly to track-athletes’ shoes,
even though fringes might have evolved originally as an adaptation to sandy substrates
(Carothers, 1986).

All populations were able to perform bipedalism at similar frequencies on all three substrates.
We did not detect differences related to bipedal ability in any of the nine scenarios tested (all
combinations of three populations on three substrates). It seems that bipedalism does not offer
any advantage pertaining to specific habitat characteristics, as we assumed in our third
hypothesis. Previous studies suggested that the ability for bipedal running is not a voluntary
action but just the mechanical result of surpassing an acceleration threshold (Irschick & Jayne,
1998; Aerts, Van Damme, D'Aolt, & Vanhooydonck 2003). Our findings suggest that this
might be the case also for A. schreiberi. Nevertheless, since bipedal running was present in
almost 70% of the best sprint performance trials of all individuals, and in agreement with
Clemente, Withers, Thompson, and Lloyd (2008), we might assume that bipedalism might
have arisen as a side-product but due to its beneficial effects on performance, it might has

become under direct selection.

This study sheds light on various aspects of lizards’ locomotion, focusing on the importance of
substrate for overall sprint performance. We were able to detect apparent differences on the
performance and substrate use, among conspecific populations, resulting from functional
adjustments as well as substrate-related morphological differences. The observed
morphological and substrate use heterogeneity, is most probably a result of environmentally
induced plasticity, since none of the three populations is considered to be isolated from others.
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Nevertheless, given the importance of sprint performance for survival and fitness, we expect

the relevant characters to be under strong selection.

Acknowledgments

We would like to thank the Cypriot authorities for their corporation in order to complete this
study. The study was carried out according to the Cypriot National Law on Animal Rights and
Welfare (Law 55(1)/2013 for Animal Use on Scientific Experiments) and under a permit

issued by the Ministry of Agriculture, Rural Development and Environment.

References

Aerts, P., Van Damme, R., D'Aoit, K., & Vanhooydonck, B. (2003). Bipedalism in lizards:
whole-body modelling reveals a possible spandrel. Philosophical Transactions of the Royal
Society of London B: Biological Sciences, 358(1437), 1525-1533.

Attum, O., Eason, P., & Cobbs, G. (2007). Morphology, niche segregation, and escape tactics

in a sand dune lizard community. Journal of Arid Environments, 68(4), 564-573.

Autumn, K., Buehler, M., Cutkosky, M., Fearing, R. S., Full, R. J., Goldman, D. I, ... &

Saunders, A. (2005). Robotics in scansorial environments. Georgia Institute of Technology.

Autumn, K., Sitti, M., Liang, Y. A., Peattie, A. M., Hansen, W. R., Sponberg, S., ... & Full, R.
J. (2002). Evidence for van der Waals adhesion in gecko setae. Proceedings of the National
Academy of Sciences, 99(19), 12252-12256.

Baier F, Sparrow DJ, Wield HJ (2009) The amphibians and reptiles of Cyprus. Frankfurt:
Andreas S Brahm.

Bauwens, D., & Thoen, C. (1981). Escape tactics and vulnerability to predation associated
with reproduction in the lizard Lacerta vivipara. The Journal of Animal Ecology, 50(3), 733-
743.

203



Bonine, K. E., & Garland Jr. T. (1999). Sprint performance of phrynosomatid lizards,
measured on a high-speed treadmill, correlates with hindlimb length. Journal of
Zoology, 248(2), 255-265.

Burnham K. P., & Anderson D. R. (2003) Model selection and multimodel inference: a

practical information-theoretic approach. New York: Springer-Verlag.

Carothers, J. H. (1986). An experimental confirmation of morphological adaptation: toe

fringes in the sand-dwelling lizard Uma scoparia. Evolution, 40(4), 871-874.

Claussen, D. L., Lim, R., Kurz, M., & Wren, K. (2002). Effects of slope, substrate, and
temperature on the locomotion of the ornate box turtle, Terrapene ornata. Copeia, 2002(2),
411-418.

Clemente, C. J. (2014). The evolution of bipedal running in lizards suggests a consequential
origin may be exploited in later lineages. Evolution, 68(8), 2171-2183.

Clemente, C. J., Withers, P. C., Thompson, G., & Lloyd, D. (2008). Why go bipedal?
Locomotion and morphology in Australian agamid lizards. Journal of Experimental
Biology, 211(13), 2058-2065.

Goodman, B. A., Miles, D. B., & Schwarzkopf, L. (2008). Life on the rocks: habitat use drives
morphological and performance evolution in lizards. Ecology, 89(12), 3462-3471.

Herrel, A., Meyers, J. J., & Vanhooydonck, B. (2002). Relations between microhabitat use and
limb shape in phrynosomatid lizards. Biological Journal of the Linnean Society, 77(1), 149-
163.

Higham, T. E., Korchari, P. G., & McBrayer, L. D. (2011). How muscles define maximum
running performance in lizards: an analysis using swing-and stance-phase muscles. Journal of
Experimental Biology, 214(10), 1685-1691.

Hildebrand, M. (1985). Walking and running. Functional vertebrate morphology, 3, 38-57.

Huey, R. B., & Hertz, P. E. (1982). Effects of body size and slope on sprint speed of a lizard
(Stellio (Agama) stellio). Journal of Experimental Biology, 97(1), 401-409.

204



Huey, R. B., & Hertz, P. E. (1984). Effects of body size and slope on acceleration of a lizard
(Stellio stellio). Journal of Experimental Biology, 110(1), 113-123.

Husak, J. F. (2006). Do female collared lizards change field use of maximal sprint speed
capacity when gravid?. Oecologia, 150(2), 339-343.

Husak, J. F., Fox, S. F., Lovern, M. B., & Van Den Bussche, R. A. (2006). Faster lizards sire

more offspring: sexual selection on whole-animal performance. Evolution, 60(10), 2122-2130.

Irschick, D. J., & Jayne, B. C. (1998). Effects of incline on speed, acceleration, body posture
and hindlimb kinematics in two species of lizard Callisaurus draconoides and Uma

scoparia. Journal of Experimental Biology, 201(2), 273-287.

Irschick, D. J., & Jayne, B. C. (1999). A field study of the effects of incline on the escape
locomotion of a bipedal lizard, Callisaurus draconoides. Physiological and Biochemical
Zoology, 72(1), 44-56.

Irschick, D. J., & Losos, J. B. (1998). A comparative analysis of the ecological significance of
maximal locomotor performance in Caribbean Anolis lizards. Evolution, 52(1), 219-226.

Irschick, D. J., & Losos, J. B. (1999). Do lizards avoid habitats in which performance is
submaximal? The relationship between sprinting capabilities and structural habitat use in
Caribbean anoles. The American Naturalist, 154(3), 293-305.

Jayne, B. C., & Bennett, A. F. (1990). Selection on locomotor performance capacity in a

natural population of garter snakes. Evolution, 44(5), 1204-12.

Kaliontzopoulou, A., Adams, D. C., van der Meijden, A., Perera, A., & Carretero, M. A.
(2012). Relationships between head morphology, bite performance and ecology in two species
of Podarcis wall lizards. Evolutionary Ecology, 26(4), 825-845.

Kohlsdorf, T., & Biewener, A. A. (2006). Negotiating obstacles: running kinematics of the
lizard Sceloporus malachiticus. Journal of Zoology, 270(2), 359-371.

Kohlsdorf, T., James, R. S., Carvalho, J. E., Wilson, R. S., Dal Pai-Silva, M., & Navas, C. A.

(2004). Locomotor performance of closely related Tropidurus species: relationships with

205



physiological parameters and ecological divergence. Journal of Experimental Biology, 207(7),
1183-1192.

Korff, W. L., & McHenry, M. J. (2011). Environmental differences in substrate mechanics do
not affect sprinting performance in sand lizards (Uma scoparia and Callisaurus

draconoides). Journal of Experimental Biology, 214(1), 122-130.

Lauder, G. V., & Reilly, S. M. (1991). Behavior, morphology, and muscle function — the

physiological bases of behavioral evolution. American Zoologist, 31, A50.

Lejeune, T. M., Willems, P. A., & Heglund, N. C. (1998). Mechanics and energetics of human
locomotion on sand. Journal of Experimental Biology, 201(13), 2071-2080.

Lleonart, J., Salat, J., & Torres, G. J. (2000). Removing allometric effects of body size in
morphological analysis. Journal of Theoretical Biology, 205(1), 85-93.

Losos, J. B. (1990). Concordant evolution of locomotor behaviour, display rate and
morphology in Anolis lizards. Animal Behaviour, 39(5), 879-890.

Losos, J. B. (2011). Lizards in an evolutionary tree: ecology and adaptive radiation of
anoles. University of California Press.

Losos, J. B., & Irschick, D. J. (1996). The effect of perch diameter on escape behaviour of
Anolis lizards: laboratory predictions and field tests. Animal Behaviour, 51(3), 593-602.

Losos, J. B., & Sinervo, B. (1989). The effects of morphology and perch diameter on sprint

performance of Anolis lizards. Journal of Experimental Biology, 145(1), 23-30.

Luke, C. (1986). Convergent evolution of lizard toe fringes. Biological Journal of the Linnean
Society, 27(1), 1-16.

Mammides, C., Kounnamas, C., Goodale, E., & Kadis, C. (2016). Do unpaved, low-traffic
roads affect bird communities?. Acta Oecologica, 71, 14-21.

Martin, J., & Avery, R. A. (1998). Effects of tail loss on the movement patterns of the lizard,
Psammodromus algirus. Functional Ecology, 12(5), 794-802.

206



McElroy, E. J., Hickey, K. L., & Reilly, S. M. (2008). The correlated evolution of
biomechanics, gait and foraging mode in lizards. Journal of Experimental Biology, 211(7),
1029-1040.

Melville, J., & Swain, R. O. Y. (2000). Evolutionary relationships between morphology,
performance and habitat openness in the lizard genus Niveoscincus (Scincidae:

Lygosominae). Biological Journal of the Linnean Society, 70(4), 667-683.

Miles, D. B. (2004). The race goes to the swift: fitness consequences of variation in sprint

performance in juvenile lizards. Evolutionary Ecology Research, 6(1), 63-75.

Olsson, M., Shine, R., & Bak-Olsson, E. (2000). Locomotor impairment of gravid lizards: is
the burden physical or physiological?. Journal of evolutionary Biology, 13(2), 263-268.

Petriek, A. G., Walker, R. S., & Novaro, A. J. (2009). Susceptibility of lizards to predation
under two levels of vegetative cover. Journal of Arid Environments, 73(4), 574-577.

Pianka, E. R. (1969). Habitat specificity, speciation, and species density in Australian desert
lizards. Ecology, 50(3), 498-502.

Pianka, E. R. (2017). Ecology and natural history of desert lizards: analyses of the ecological

niche and community structure. Princeton University Press.

Rewcastle, S. C. (1983). Fundamental adaptations in the lacertilian hind limb: a partial

analysis of the sprawling limb posture and gait. Copeia, 1983, 476-487.

Robson, M. A., & Miles, D. B. (2000). Locomotor performance and dominance in male tree

lizards, Urosaurus ornatus. Functional Ecology, 14(3), 338-344.29.

Russell, A. P., & Bels, V. (2001). Biomechanics and kinematics of limb-based locomotion in
lizards: review, synthesis and prospectus. Comparative Biochemistry and Physiology Part A:
Molecular & Integrative Physiology, 131(1), 89-112.

Salvador, A. (1982). A revision of the lizards of the genus Acanthodactylus (Sauria:
Lacertidae). Bonner Zoologische Monographien, 16, 1-167

Sathe, E. A., & Husak, J. F. (2015). Sprint sensitivity and locomotor trade-offs in green anole
(Anolis carolinensis) lizards. Journal of Experimental Biology, 218(14), 2174-2179.

207



Sawvides, P., Stavrou, M., Pafilis, P., & Sfenthourakis, S. (2017). Tail autotomy affects
bipedalism but not sprint performance in a cursorial Mediterranean lizard. The Science of
Nature, 104(1-2), 3.

Sinervo, B., Hedges, R., & Adolph, S. C. (1991). Decreased sprint speed as a cost of
reproduction in the lizard Sceloporus occidentalis: variation among populations. Journal of
Experimental Biology, 155(1), 323-336.

Snyder, R. C. (1954). The anatomy and function of the pelvic girdle and hindlimb in lizard
locomotion. Developmental Dynamics, 95(1), 1

Stiller, R. B., & McBrayer, L. D. (2013). The ontogeny of escape behavior, locomotor
performance, and the hind limb in Sceloporus woodi. Zoology, 116(3), 175-181.

Tucker, D. B., & McBrayer, L. D. (2012). Overcoming obstacles: the effect of obstacles on
locomotor performance and behaviour. Biological Journal of the Linnean Society, 107(4),
813-823.

Tulli, M. J., Abdala, V., & Cruz, F. B. (2012). Effects of different substrates on the sprint
performance of lizards. Journal of Experimental Biology, 215(5), 774-784.

Van Damme, R., Bauwens, D., & Verheyen, R. F. (1986). Selected body temperatures in the
lizard Lacerta vivipara: variation within and between populations. Journal of Thermal
Biology, 11(4), 219-222.

Van Damme, R., & Vanhooydonck, B. (2001). Origins of interspecific variation in lizard
sprint capacity. Functional Ecology, 15(2), 186-202.

Vanhooydonck, B., Andronescu, A., Herrel, A., & Irschick, D. J. (2005). Effects of substrate
structure on speed and acceleration capacity in climbing geckos. Biological Journal of the
Linnean Society, 85(3), 385-393.

Vanhooydonck, B., Herrel, A., Van Damme, R., & Irschick, D. J. (2006). The quick and the

fast: the evolution of acceleration capacity in Anolis lizards. Evolution, 60(10), 2137-2147.

208



Vanhooydonck, B., Measey, J., Edwards, S., Makhubo, B., Tolley, K. A., & Herrel, A. (2015).
The effects of substratum on locomotor performance in lacertid lizards. Biological Journal of
the Linnean Society, 115(4), 869-881.

Vanhooydonck, B., & Van Damme, R. (2003). Relationships between locomotor performance,
microhabitat use and antipredator behaviour in lacertid lizards. Functional Ecology, 17(2),
160-169.

Vanhooydonck, B., Van Damme, R., & Aerts, P. (2000). Ecomorphological correlates of
habitat partitioning in Corsican lacertid lizards. Functional Ecology, 14(3), 358-368.

Vanhooydonck, B., Van Damme, R., & Aerts, P. (2001). Speed and stamina trade-off in
lacertid lizards. Evolution, 55(5), 1040-1048.

Van Wassenbergh, S. (2007) https://www.uantwerpen.be/en/staff/sam-vanwassenbergh/my-
website/excel-vba-tool.

Williams, R. (1972). The abundance and biomass of the interstitial fauna of a graded series of
shell-gravels in relation to the available space. The Journal of Animal Ecology, 41(3), 623-
646.

209


https://www.uantwerpen.be/en/staff/sam-vanwassenbergh/my-website/excel-vba-tool
https://www.uantwerpen.be/en/staff/sam-vanwassenbergh/my-website/excel-vba-tool

Figure 1. The racetrack used in the experiment, with the different substrate types that resemble

substrates found in the three habitats from where individuals were samples. A. Geri (soil), B.

Agros (rock), C. Akrotiri (sand).

210



Figure 2. Radar charts showing the effects of the morphological characters on the three
substrate types according to beta values from model averaging. A. Geri, B. Agros, C. Akrotiri.
SVL= snout-vent length, Tail= tail length, FLL= fore limb length, HLL= hind limb length,
FT=longest fore toe length, HT= longest hind toe length.
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Table 1. Pearson correlation coefficient results of hind toe length and the three longest fringes.

Population 1% fringe — toe length 2" fringe — toe length 3™ fringe — toe length

r p r P r P
Geri (n=20) 0.737 <0.001 0.752 <0.001 0.637 0.004
Agros (n=20) 0.674 0.001 0.727 <0.001 0.712 <0.001
Akrotiri (n=20) 0.590 0.006 0.589 0.006 0.609 0.004
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Table 2. One way MANOVA results for morphological characteristics of each population between male and female individuals. SVL=
snout-vent length, Tail= tail length, FLL= fore limb length, HLL= hind limb length, FT= longest fore toe length, HT= longest hind toe
length. Significant results shown in bold.

Geri Agros Akrotiri
Males
Character Mean SD  Fqg) P Mean  SD F1.20) P Mean SD  Fuay P
Females
SVL 7.1 043 13.337 0.002 6.9 064 2373 0139 6.35 04 3.786 0.066
6.45 041 6.5 0.34 6 0.44
Tail 1462 156 107.988 <0.001 1356 155 15432 0.001 131 142 16.040 <0.001
12.15 1.37 11.23 117 10.25 1.67
FLL 264 014 17482 0.001 2.63 0.2 7.293 0.014 2.4 0.12 6.267 0.021
238 0.13 243  0.12 225 0.17
HLL 46 023 24887 <0.001 465 014 74480 <0.001 449 043 14.140 0.001
4 0.28 4 0.16 396 0.22
FT 065 009 1340 0261 059 0.07 1683 0.209 0.5 0.05 1.153 0.296
059 011 056 0.04 0.48  0.07
HT 129 014 3.747 0.068 124 012 16.082 0.001 122 0.1 15972 0.001
113  0.22 1.1 0.09 1 0.1
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Table 3. One way MANOVA results for morphological characteristics among males and females

from the three populations. Abbreviations as in Table 2. Significant results shown in bold.

Males

Geri Agros

Females

Geri Agros

Post-Hoc Tukey HSD

Post-Hoc Tukey HSD

Character Fpga;) P P Fos P P
Agros Akrotiri Akrotiri Agros Akrotiri Akrotiri

SVL 6.410 0.005| 0.633 0.004 0.045 |5.303 0.011| 0.774 0.075 0.011
Tail 2.821 0.075| 0.284 0.067 0.729 |16.952<0.001{<0.001 0.001 0.287
FLL 7.801 0.002 | 0.965 0.003 0.007 |4.641 0.018| 0.691 0.132 0.016
HLL  1.042 0.365| 0.882 0.603 0.346 [0.547 0.585| 0.901 0.845 0.556
FT 12.429 <0.001{ 0.193 <0.001 0.011 |7.307 0.003| 0.515 0.003 0.031
HT 0.891 0.421| 0.662 0.403 0.905 |1511 0.238| 0.449 0.222 0.870
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Table 4. Average sprint performance for male and females of each population. Maximum speed

is in m/s and maximum instant acceleration in m/s?.

Males Females
Geri Agros  Akrotiri Geri Agros  Akrotiri

Speed on soil 2.5 2.73 2.38 2.33 2.54 2.5

Speed on rock 2.5 2.6 2.54 2.33 2.6 2.56

Speed on sand 2.17 25 2.32 2.31 2.51 2.53
Acceleration on soil 90 116.65 89.2 96.5 103 95.85
Acceleration on rock 101 107.3 105.95 92.35 106.3 100.4
Acceleration on sand 96.7 106.6 97.3 924 101.8 100.9
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Table 5. Results of multiple regression model averaging. A. Geri, B. Agros, C. Akrotiri. Abbreviations as in Table 2.

A

Geri
Character  beta b i Character  beta b i Character  beta b [
Males
Speed (on soil) R*= 0.4921 Speed (on rock) R?=0.5562 Speed (on sand) R?=0.3028
SVL -0.280 -1.176 0.54 TAIL -0.156 -1.285 0.36 SVL 0.409 0.988 0.69
TAIL -0.250 -0.660 0.50
Acceleration (on soil) R?=0.4729 Acceleration (on rock) R?=0.3247 Acceleration (on sand)
SVL -0.256 -1.796 0.48 HLL -0.082 --0.156 0.21
HLL -0.126 -1.562 0.25 HT -0.119 -1.248 0.28
FT  -0.176 -0.655 0.34 '
HT -0.108 0.079 0.19
Females

Speed (on soil) R“=0.3029

TAIL 0.151 1.339 0.29
Acceleration (on soil) R?=0.4806
TAIL 0.273 1469 044

Speed (on rock) R*=0.4157

TAIL -0.156  2.003 0.36
Acceleration (on rock) R*=0.6022
TAIL 0310 0.705 0.6
FLL 0.141 0552 0.21
HLL 0.134 1147 0.24
FT 0.100 0.214 0.16

Speed (on sand) R*=0.2784
SVL 0.409 1.639 0.69

Acceleration (on sand)
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Agros

Character  beta b i Character  beta b I Character  beta b [
Males
Speed (on soil) R?=0.3280 Speed (on rock) R?=0.0356 Speed (on sand) R?=0.319
HT 0.170 0401 0.36 TAIL -0.156 0.091 0.36 FLL 0.468 1.502 0.73
Acceleration (on soil) R?=0.1981 Acceleration (on rock) R?=0.5379 Acceleration (on sand) R?=0.5591
TAIL 0.273 -0.317 044  TAIL -0.302  -0.625 0.49 FLL 0.753  1.633 1
FLL 0.161 0500 0.28 HLL 0421  -1.956 0.25
HT -0.425 -0.686 0.21
Females

Speed (on soil)

Acceleration (on soil)

Speed (on rock) R?=0.7010

FT 0.116
HT -0.109

-0.498
-2.281

0.25
0.24

Acceleration (on rock)

Speed (on sand) R?*=0.3048

FT 0.546 0.163 0.33

HT -0.543  -1.046 0.33
Acceleration (on sand) R?=0.2189

SVL -0.404  -0.184 0.27
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Akrotiri

Character  beta b i Character  beta b I Character  beta b [
Males
Speed (on soil) R*=0.7299 Speed (on rock) R?=0.7899 Speed (on sand) R?*=0.6083
SVL 0.092 0397 0.23 FT -0.493 -0.926 0.72 SVL -0.242 -1.554 041
Tail -0.064 0.282 0.16 FT -0.072 -0.790 0.16
HLL 0.601 0532 0.83
FT 0.117 0.266 0.17
Acceleration (on soil) R?=0.5065 Acceleration (on rock) R?=0.3134 Acceleration (on sand) R?=0.3792
HLL 0.647 1723 0.64 FT -0.390  -0.970 061 FT -0.138  -2.134 0.29
Females
Speed (on soil) R?=0.5422 Speed (on rock) R?=0.0865 Speed (on sand) R?*=0.6999
FT 0.137 0316 0.33 FLL -0.214 -0.982  0.37
HT 0.658 0.645 1 - HLL 0.196 1.184 0.37
FT -0.250 -0.251  0.43
Acceleration (on soil) R?=0.2852 Acceleration (on rock) R?=0.3884 Acceleration (on sand) R?*=0.4725
HT 0.197 0956 04 - HLL 0.223 1.830 0.43
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