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; :((2,0 ,#0J)6'# )$0 µ"$0,#?D E'%E-0&#?D B-"$Dµ#": A-C7?'60# 76" 760.-",-Dµ# 

6-#I$ ,#0&"-'6#?I$ 3B'C-%$ 3 'BC,-073 6%$ "B"C%$ 76" &.7#?D B'-#A2(("$ 'C$0# 

?060(.6#?K. 9" Q0-0?63-#76#?D 0.6D, 7' 7.$,.07µD µ' 6" µ'E2(" 0-#JµD $37#I$, )Q'# 

",3EK7'# 763 ,3µ#".-EC0 '?06"$62,%$ '$,3µ#?I$ 'C,I$ B". 'R0B(I$"$60# µD$" 763$ 

B06-C,0 µ0*. =# '-'.$36)* µ0* 07Q"("@$60# "(")$0 ?0# B#" 'B#760µ)$0 µ' 63 µ'()63 63* 

'((3$#?K* B0$C,0* ?0# Q(%-C,0*. 4' ?0#-"@* ,@7?"(".* B-"6277".$ 63 73µ0$6#?D6360 

63* '((3$#?K* &@73* ?0# 0&#'-I$".$ 6" )-E" 6".* 763$ ?060$D373 ?0# 63$ B-"7607C0 

63*. ; 3J#?K ?0# B-0?6#?K '$C7Q.73 6". )-E". 6".* 0BD 63$ #,#%6#?K B-%6"A".(C0 

)-Q'60# $0 ?0(@P'# 60 ?'$2 63* ?-06#?K* '$C7Q.73*.  

 N#7J0$Dµ076' .B"Q-'%µ)$"# $0 '.Q0-#76K7".µ' 6" !"#$%&'()* +,-.µ0 52673 

DQ# µD$" E#0 63$ )µB-0?63 .B"76K-#R3 B". µ' ?2J' 6-DB" µ0* B0-'CQ' ?0JD(3 63 

,#2-?'#0 63* µ'()63* 0((2 ?.-C%* E#0 63$ Q'#-"B#076K A"KJ'#0 B". B-"7&)-'# 7' 

B"(("@* 'B#76Kµ"$'* 0BD ,#0&"-'6#?"@* ?(2,".*. 80?2-# 0.6K 3 B-"7B2J'#0 6". 

1,-@µ06"* $0 A-'# ?0# 2((".* µ#µ36)*. 463 ,#?K µ0* B'-CB6%73, Q2-3 760 B-"E-2µµ060 

E#0 6" 2010, ?060&)-0µ' $0 B-"Q%-K7".µ' 73µ0$6#?2 63$ )-'.$0 µ0* E#0 )$0 '$,3µ#?D 

'C,"*, 63$ 70@-0 63* 4?@-".. 4.µB6%µ06#?2 6" 2010 'CQ' "-#76'C %* B0E?D7µ#" )6"* 

A#"B"#?#(D6360*. N* '(BC7".µ' D6# 3 '((3$#?K A#"B"#?#(D6360 J0 6@Q'# 63* B-"7"QK* 

B". 63* 0RCS'# 0BD 6".* '-'.$36)*, 6".* B"(C6'* ?0# 63$ H"(#6'C0. 

 1,#0C6'-'* '.Q0-#76C'* "&'C(".µ' 76"$ 7.$","#BD-" ?0# ?0B'62$#" µ0* 76#* 

'R"-µK7'#* 763 4?@-", !.-#2?" N$6%$DB".(". FBD,'#Eµ0 '.0#7J36"B"#3µ)$". B"(C63 

B". 0E0B2 6"$ 6DB" 6". ?0# 7)A'60# 63 &@73, " ?. N$6%$DB".("* µ0* 7.µB0-076)?'60# 

'$'-E2 D(0 0.62 60 Q-D$#0 B". 'B#7?'B6Dµ076' 6" $37C. =# 7.$2,'(&"# 0BD 6" 6µKµ0 

M#"("EC0* 6". :!HN T-. H3$'(DB3 T'(3B)6-". (9"µ)0* M"60$#?K*) ?0# T-. U#2$$3* 

8B0SD* (9"µ)0* =#?"("EC0* 90R#$"µ#?K*) )?0$0$ 63$ 0$0E$I-#73 6%$ &.6I$ 0BD 63 

$37C,0 T#0A06)* '$I " T-. U#2$$3* N$07607C". (9"µ)0* L%"("EC0*) 63$ 0$2(.73 6%$ 

,',"µ)$%$ 63* ',0&"B0$C,0*. =# A#"(DE"# Erez Maza ?0# N-#2,$3 4?)((0 7.µµ'6'CQ0$ 

7' ,'#Eµ06"(3PC'* ?0# A"KJ370$ 76#* '-E07C'* B',C".. H"(@6#µ3 K60$ 3 A"KJ'#0 6". 

N$0B(3-%6K !0J3E36K 63* 4Q"(K* O.7#?I$ HD-%$ ?0# H'-#A2(("$6"* 6". 

H0$'B#763µC". 6". Michigan  Johannes Foufopoulos. 9".* '.Q0-#76"@µ' 0BD ?0-,#2*. 
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; 4?@-"* 'C$0# E$%76K E#0 6" B'-C&3µ" 0("E2?# 63*, µ#0 6.B#?K B'-CB6%73 $0$#7µ"@. 

46" N-Q#B)(0E"* Dµ%* &#("R'$'C60# ?0# µ#0 '$6.B%7#0?K B'-CB6%73 E#E0$6#7µ"@: 3 

'$,3µ#?K 70@-0 63* 4?@-". (Podarcis gaigeae) B". B0-".7#2S'# )$0$ µ'E0(D7%µ" 

B(3J.7µD 763 $37C,0 8)70 T#0A06)*. :?'C )Q".$ ?060E-0&'C .P3(K B(3J.7µ#0?K 

B.?$D6360, )(('#P3 J3-'.6I$ ?0# ?0$#A0(#7µD* '$I &%(#2S'# µ#0 0?µ0C0 0B"#?C0 

E(2-%$, 76"#Q'C0 B". ,.$36#?2 '.$""@$ 6" E#E0$6#7µD 7@µ&%$0 µ' 63$ 'B#?-06"@70 

J'%-C0 («?0$D$0* 6". $37#"@»). 463 µ'()63 0.6K B-"7B0JK70µ' $0 0B"70&3$C7".µ' 60 

0C6#0 B". ",3E"@$ 76"$ E#E0$6#7µD ?0JI* ?0# 6#* 7.$)B'#)* 6". 763 E'$#?K A#"("EC0 6%$ 

70.-I$.  

T'#Eµ06"(3PC'* 7' D('* 6#* $37C,'* 6". N-Q#B'(2E".* 'B#A'A0C%70$ D6# B0-2 6" 

E'E"$D* 6%$ µ'E0(@6'-%$ µ'E'JI$ 7Iµ06"* B". ?060E-2&3?0$ 7' D(".* 6".* 

B(3J.7µ"@* B'-#&'-#?2 63* 4?@-"., 6" &0#$Dµ'$" B'-#"-CS'60# 76#* T#0A06)* '$I µ#0 

'$,#2µ'73 ?06276073 #7Q@'# 76" 50?"$K7#. = A07#?D* ,#0&"-"B"#D* B0-2E"$60* 76#* 

T#0A06)* 'C$0# 3 .P3(K 6-"&#?K ,#0J'7#µD6360 3 "B"C0 763-CS'60# 0BD 6".* E(2-".* 

B". &%(#2S".$ 7' #?0$2 $"@µ'-0 763 $37C,0 ?0# 'C$0# .B'@J.$"# E#0 63 -"K '$)-E'#0* 

76" "#?"7@763µ0. W2-3 7' 0.6"@* ?0# 6" #,#0C6'-" E'%("E#?D .BDA0J-", 3 A(276373 

63* $37C,0* 'C$0# $#6-D&#(3 ?0# 70&I* B#" B("@7#0, 7.$63-I$60* µ#0 0.R3µ)$3 

B-%6"E'$K B0-0E%E#?D6360. ; B(K-3* )(('#P3 J3-'.6I$ )Q'# 'B#6-)P'# 63$ @B0-R3 

'$D* B"(@ B.?$"@ B(3J.7µ"@ 70.-I$, 76"#Q'C" B". ",3E'C 7' )$6"$" '$,"'#,#?D 

0$60E%$#7µD " "B"C"* '?&-2S'60# ?0# %* ?0$#A0(#7µD*. !26% 0BD 0.6)* 6#* 7.$JK?'* 6" 

µ'E2(" µ)E'J"* 7Iµ06"* 0B"6'('C B('"$)?63µ0 6D7" E#0 60 $'0-2 26"µ0 ('B#AC%73 0BD 

6"$ ?0$#A0(#7µD) D7" ?0# E#0 60 '$K(#?0 0-7'$#?2 (B-D7A073 7' µ#0 'B#B()"$ B3EK 

6-"&K* µ)7% 6". ?0$#A0(#7µ"@ 0((2 ?0# .P3(D6'-" ?"#$%$#?D status, Q%-"?-06#?D6360 

?0# 0$0B0-0E%E#?K 'B#6.QC0).  

X$6"$3 'C$0# 3 'BC,-073 6". E#E0$6#7µ"@ 763$ 0$0B0-0E%EK 6%$ 70.-I$ 0BD 

6#* T#0A06)*. :$I "# ?(077#?)* 0$0B0-0E%E#?)* 76-063E#?)* B-"A()B".$ 63 E)$$373 

'C6' µ#?-I$ 0((2 B"((I$ 0.EI$, 'C6' µ'E2(%$ 0((2 (CE%$, 60 J3(.?2 63* $37C,0* 

E'$$"@$ ?0# B'-#77D6'-0 ?0# µ'E0(@6'-0 0.E2. !0µC0 'B'$)-E'#0 ,'$ B0-063-KJ3?' 

B2$6%* 763$ B'-CB6%73 63* J'-µ"-@Jµ#73*.  
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Summary 

 

Skyros island is well known for the famous pony, a typical case of dwarfism. At the same 

Archipelago though there is an impressive case of gigantism, the endemic lizard of 

Skyros (Podarcis gaigeae), present only in the islet Mesa Diavates. This population is 

characterized by high density and cannibalism while a numerous sea gull colony nests in 

the islet. According to the “island rule”, all these features favor gigantism. In this study 

we tried to clarify the underlying factors of gigantism and its implications to the overall 

biology of lizards. 

We failed to detect another incident of gigantism after sampling all islets of the 

Archipelago. This finding certifies the uniqueness of the Diavates population, though all 

insular lizards had larger body size than their Skyros conspecifics while an intermediate 

case was found at Lakonissi. High food availability is the main factor diversifying 

Diavates from the rest of the islets, supported by breeding sea gulls that provide nutrients. 

Thanks to seabird contribution to the energy flow and the particular substrate of the islet, 

vegetation is lush and has switched to more nitrophilous species, fueling an augmented 

primary productivity. Minimal predation pressure has increased lizard population 

densities, which experience stronger intraspecific competition, expressed even as 

cannibalism. Under these circumstances large body size turns to be an advantage for both 

juveniles (since they may survive from cannibalism) and male adults (that have access to 

an extra food resource through cannibalism but also possess higher social status, 

territoriality and reproductive success) 

The impact of gigantism on reproductive output was strong. Contrary to classical 

life-history strategies that predict for clutches of either many but small eggs or few but 

larger eggs, in our case females from Diavates lay many and larger eggs. No effect was 

found regarding thermoregulation. The occurrence of gigantism and unusual reproductive 

investment in these small island populations is probably best explained by occurrence of 

two underlying factors: (i.) the existence of striking cannibalistic behaviors in the form of 

attacks to the tail and intense intraspecific predation on juveniles and (ii.) substantial 

marine subsidies by resident seabird colonies. 
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; 'B#AC%73 6%$ "-E0$#7µI$ 760 $37#2 0B"6'('C µ#0 #76"-C0 'B#6.QC0* ?26% 0BD 6#* 

#,#0C6'-'* 7.$JK?'* B". 'B#?-06"@$ 7' 0.62 60 µ"$0,#?2 '$,#0#6Kµ060. M#"6#?"C ?0# 

0A#"6#?"C B0-2E"$6'* 0B"?(C$".$ 0BD 6#* 760J'-)* B". Q0-0?63-CS".$ 6#* µ'E2('* 

3B'#-%6#?)* µ2S'* ?0# 07?"@$ µ#0 70&I* ,#0?-#6K 'B#--"K 76".* "-E0$#7µ"@*. 9" 

µ#?-D µ)E'J"*, 60 0.763-2 ?0J"-#7µ)$0 (DE% 63* J2(0770* D-#0 6".*, 60 

0B("B"#3µ)$0 6".* 7.76Kµ060 ?0# 3 3µ'-D6360 6%$ "-E0$#7µI$ 7' 0$6C76"#R3 µ' 

'?'C$%$ 63* R3-2* ?2$".$ 6".* $37#%6#?"@* B(3J.7µ"@* '@?"(".* 763$ B0-06K-373 

?0# 63$ '-µ3$'C0 'R'(#?6#?I$ B-"6@B%$. 

; µ'()63 6%$ B-"70-µ"EI$ 6#* "B"C'* )Q".$ .#"J'6K7'# "# "-E0$#7µ"C 

B-"?'#µ)$". $0 'B#A#I7".$ ?0# $0 'B"#?C7".$ µ' 'B#6.QC0 60 $37#%6#?2 "#?"7.76Kµ060 

B-"7)(?.7' 0BD B"(@ $%-C* 6" '$,#0&)-"$ 6%$ '-'.$36I$. ; J'%-C0 E#0 63$ ?060E%EK 

6%$ '#,I$ B". ,#06@B%7' " T0-AC$"* (1859) A07C763?' 7' µ'E2(" A0JµD 76#* 

B0-063-K7'#* ?0# 6#* 7.(("E)* B". B-0Eµ06"B"C37' 76" $37#%6#?D 7.E?-D63µ0 6%$ 

U?0(2B0E?"*. 93$ C,#0 B'-C"," " Wallace (1881), 7.$,3µ#".-ED* 63* J'%-C0* 63* 

'R)(#R3* µ)7% 63* &.7#?K* 'B#("EK*, ?06),'#R' 63 73µ07C0 6%$ $37#I$ 

.B"E-0µµCS"$60* 60 ,@" 73µ0$6#?2 ,#0&"-"B"#2 76"#Q'C0 B". ,'7BDS".$ 760 'R'(#?6#?2 

µ"$"B26#0 B". (0µA2$".$ QI-0 760 $37#2. H-I6"$, 3 #76"-C0 B"((I$ $37#I$ 

B'-#(0µA2$'# ,-0µ06#?2 E'E"$D60 DB%* 3&0#76'#0?)* '?-KR'#* K ?2(.P3 0BD 63 762Jµ3 

63* J2(0770* E#0 #?0$2 Q-"$#?2 ,#076Kµ060. 90 6'('.60C0 )Q".$ 70$ 7.$)B'#0 63$ 

'R2('#P3 ?2J' µ"-&K* S%K* ?0# 63$ 'B0$)$0-R3 0BD µ3,'$#?D 'BCB',". =# $)"# 

'B"#?#76)* 7.$0$6"@$ )$0 6'('C%* ?'$D 0BD 2(('* µ"-&)* S%K* B'-#A2(("$, ,#0J)7#µ" 

E#0 'E?06276073 ?0#, 7.$'B0?D(".J0, E'$'6#?K ,#0&"-"B"C373 (Carlquist 1974). 

T'@6'-"$, )$0* µ'E2("* 0-#JµD* 0BD 0-Q#B'(2E3 'C$0# B(K-%* 0B"µ"$%µ)$0 0BD 6#* 

E'#6"$#?)* 3B'#-%6#?)* µ2S'* µ' 0B"6)('7µ0 3 'R)(#R3 7' 0.62 $0 0?"(".J'C µ"$0,#?2 

B-D6.B0 (Leigh et al. 2007).  

90 $37#2 µB"-'C $0 ,#0&)-".$ µ'60R@ 6".* %* B-"* 63$ 3(#?C0, 6" µ)E'J"* ?0# 6" 

A0JµD 63* E'%E-0&#?K* 0B"µD$%7K* 6".* 0BD 63$ B(37#)76'-3 R3-2. N.6"C "# 
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B0-2µ'6-"# B0CS".$ ?060(.6#?D -D(" 763$ 'R)(#R3 6%$ '#,I$. X67# 60 $'D6'-0 $37#2 

&#("R'$"@$ (#ED6'-0 'C,3 ?0# 0B"6'("@$ #,'06D 7@763µ0 E#0 63 µ'()63 6%$ 'R'(#?6#?I$ 

B-"70-µ"EI$ ?0JI* ?0# 6". 760,#0?"@ 'B"#?#7µ"@ 0BD $)0 'C,3. :B#B()"$ 3 µ'E2(3 

E'%E-0&#?K 0B"µD$%73 ",3E'C 7' ,#0µD-&%73 ,#0?-#6I$ Q0-0?6K-%$ ?0# ?060(KE'# 

763$ 'µ&2$#73 µ"$0,#?I$ B0$C,%$ ?0# Q(%-C,%$ B". 0B0$6I$60# 0B"?('#76#?2 7' 

7.E?'?-#µ)$0 $37#%6#?2 "#?"7.76Kµ060. =# B0-0B2$% B0-2E"$6'* ?2$".$ 60 $37#2 6" 

#,0$#?D &.7#?D '-E076K-#" E#0 63 µ'()63 63* '#,"E)$'73* ?0# 6%$ 0?6#$%6I$ 

B-"70-µ"EI$.  

=# #,#0#6'-D636'* 63* S%K* 760 $37#2 ?0JI* ?0# 3 '$6.B%7#0?K B"#?#(C0 

B-"70-µ"EI$ ?0# 0((3('B#,-27'%$ )Q".$ ",3EK7'# 763 ,#06@B%73 J'%-#I$ B". 

B'-#E-2&".$ 0B"?('#76#?2 6#* 'R'(#?6#?)* 76-063E#?)* DB%* 0.6)* '?&-2S"$60# 7' 

$37#%6#?2 7.E?-"6Kµ060 (MacArthour ?0# Willson 1967). T@" 0BD 6#* B()"$ 

73µ0$6#?)* 0$0&)-"$60# 763$ 7%µ06#?K 0@R373 (“?0$D$0* 6". $37#"@”) ?0# 63$ 

0$0B0-0E%EK (“7@$,-"µ" 6". $37#"@”) 6%$ $37#%6#?I$ B(3J.7µI$. 

 

F#:B$0 1. ; $37C,0 N67C670 76" A"-'#"0$06"(#?D 6µKµ0 63* 4?@-".. 
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!0$B$0* 6". $37#"> – 9" µ)E'J"* 6". 7Iµ06"* 760 SI0 07?'C '.-'C0 'BC,-073 763 

µ"-&"("EC0, 63 &.7#"("EC0, 63$ 0$0B0-0E%EK, 63$ "#?"("EC0 ?0# 63$ 'R)(#R3 6%$ '#,I$ 

(Gould 1975, Bennett ?0# Gorman 1979, Cardillo et al. 2005). 90 6'('.60C0 Q-D$#0 3 

µ'()63 ?0# 3 ,#0('@?0$73 0.6I$ 6%$ 'B#,-27'%$ )Q".$ µB'# 76" 76DQ076-" 63* 

'R'(#?6#?K* ?0# 63* B(3J.7µ#0?K* A#"("EC0*.  

5DE% 6%$ #,#0#6)-%$ 7.$J3?I$ B". 'B#?-06"@$ 760 $37#2 60 SI0 7.Q$2 

B0-".7#2S".$ µ'E0(@6'-" (E#E0$6#7µD*) K µ#?-D6'-" ($0$#7µD*) µ)E'J"* 7Iµ06"* 0BD 

6".* 0$6C76"#Q".* B(3J.7µ"@* 63* R3-2*. 9" 1973 " Van Valen ,#06@B%7' 6" ('EDµ'$" 

«?0$D$0 6". $37#"@», 7@µ&%$0 µ' 6"$ "B"C" µ#?-D7%µ0 'C,3 J3(076#?I$ 6'C$".$ $0 

0$0B6@R".$ µ'E2(" µ)E'J"* 7Iµ06"* 7' $37#%6#?"@* B(3J.7µ"@* '$I 60 µ'E0(D7%µ0 

J3(076#?2 'µ&0$CS".$ 627'#* $0$#7µ"@. = ?0$D$0* 0.6D* 'R'62763?' E#0 B"(()* 2(('* 

S%#?)* "µ2,'*, DB%* 60 J3(076#?2 (Sondaar 1977, Meiri et al. 2005), 60 B".(#2 (Clegg 

?0# Owens, 2002) ?0# 60 &C,#0 (Boback ?0# Guyer, 2003) ?0# .B"763-CQ63?' D6# )Q'# 

E'$#?K #7Q@ (Lomolino et al. 2005). =# 7.$JK?'* B". ,#)B".$ 6"$ “?0$D$0 6". $37#"@” 

'C$0#, 'B#E-0µµ06#?2, "# 0?D(".J'*:  

(1) W0µ3(K A#"B"#?#(D6360. 4@µ&%$0 µ' 63$ J'%-C0 63* $37#%6#?K* 

A#"E'%E-0&C0* (MacArthur & Wilson 1967) 60 $37#2 ,#0J)6".$ (#ED6'-0 'C,3 ?0# 

µ2(#760 D7" µ#?-D6'-3 'C$0# 3 )?6073 '$D* $37#"@, 6D7" (#ED6'-0 'C,3 &#("R'$'C. 

4.$'BI* J0 .B2-Q".$ (#ED6'-"# 0$60E%$#76)* (?26# B". ,#'.?"(@$'# 63$ '@-'73 

6-"&K*) 0((2 ?0# J3-'.6)* (?# )67# J0 'C$0# B#" B'-#"-#7µ)$0 60 B"72 '$)-E'#0*  B". J0 

,0B0$I$60# 763$ 2µ.$0 K 763$ 0B"&.EK 63* JK-'.73*). 90 76"#Q'C0 0.62 '.$""@$ 6" 

µ'E0(@6'-" 7%µ06#?D µ)E'J"* ?0JI* "# "-E0$#7µ"C ,'$ Q-'#2S'60# $0 0$60E%$#76"@$ 

E#0 63$ 6-"&K, DB%* 7.µA0C$'# 7.$KJ%* 760 "#?"7.76Kµ060 63* R3-2*, '$I "# 

"-E0$#7µ"C µB"-"@$ $0 0&#'-I$".$ B'-#77D6'-" Q-D$" 763$ 0$0SK6373 6-"&K*, ,CQ%* 

$0 )Q".$ $0 0$6#µ'6%BC7".$ 63 ,#0-?K 0B'#(K 63* JK-'.73*.  

(2) FP3(K B.?$D6360. ; )(('#P3 0$60E%$#76I$ ?0# J3-'.6I$ ",3E'C 7' 

0.R3µ)$3* B.?$D6360* B(3J.7µ"@* (Rodda ?0# Dean-Bradley 2002). 4.$)B'#0 6%$ B"(@ 

B.?$I$ B(3J.7µI$ 'C$0# 3 0$2B6.R3 )$6"$". '$,"'#,#?"@ 0$60E%$#7µ"@ (Case 1978, 

Pafilis et al. 2008). =# 7?(3-)* 7.$JK?'* 6". 0$60E%$#7µ"@ 0$2µ'70 760 26"µ0 6". 

C,#". 'C,".*, B". 'C$0# B"(@ B#" "R'C'* 763$ B'-CB6%73 6%$ 70.-I$ "# "B"C'* 'C$0# 763$ 

B('#"$D6360 6".* SI0 Q%-"?-06#?2, %J"@$ 60 "-E0$#7µ"@* 763$ 0$2B6.R3 µ'E0(@6'-%$ 



! **!

7%µ06#?I$ µ'E'JI$ (Meiri 2007). = E#E0$6#7µD* J'%-'C60# 7.E?-#6#?D B('"$)?63µ0 

76o$ 0EI$0 E#0 'B#AC%73 ?0JI* 60 µ'E0(@6'-0 26"µ0 ,#0J)6".$ B'-#77D6'-'* 

B#J0$D636'* 'B#AC%73* (Wu et al. 2006). 

(3) H'-#"-#7µ)$3 6-"&#?K ,#0J'7#µD6360. 90 $37#%6#?2 "#?"7.76Kµ060 

Q0-0?63-CS"$60# 0BD µ#0 µ'#%µ)$3 -"K '$)-E'#0* ?0# J-'B6#?I$ 7.7606#?I$ (DE% 63* 

0.763-K* 6". 0B"µD$%73* 0BD 63 Q)-7" (Brown ?0# Pérez-Mellado 1994). =# 

'(066%µ)$"# 6-"&#?"C BD-"# '.J@$"$60# E#0 63 µ'C%73 76" µ)E'J"* 7Iµ06"* 6%$ 

µ'E0(D7%µ%$ SI%$ 'B'#,K 3 ,#0J)7#µ3 '$)-E'#0 ,'$ 'B0-?'C E#0 $0 #?0$"B"#K7'# 6#* 

.P3()* '$'-E'#0?)* 6".* 0B0#6K7'#* (µ#0 6.B#?K B'-CB6%73 $0$#7µ"@ (DE% 

B'-#"-#7µ)$%$ 6-"&#?I$ BD-%$ 0((2 ?0# 60Q@6'-3* 0$0B0-0E%E#?K* %-Cµ0$73* 

0B"6'("@$ "# $2$"# $37#%6#?"C '()&0$6'* 63* 8'7"E'C"., Raia et al. 2003). 

 

F#:B$0 2. <3(.?K 70@-0 63* 4?@-". '$I 6-)&'60# µ' 0$J-IB#$0 .B"('Cµµ060 6-"&K*. 

 

:#,#?2 E#0 6#* 70@-'* 6" µ)E'J"* 7Iµ06"* 6%$ $37#%6#?I$ B(3J.7µI$ )Q'# 

µ'('63J'C 'B#760µ)$0 (B.Q. Losos 1994, Miles ?0# Dunham 1996, Petren ?0# Case 1997, 

Jessop et al. 2006). ; E'$#?K B'B"CJ373 K60$ D6# )Q".$ 63$ 6273 $0 0$0B6@77".$ 6#* B#" 

µ'E0(D7%µ'* µ"-&)* 7' $37#2 '$I B0-2((3(0 'µ&0$CS".$ µ#0 0.R3µ)$3 6273 E#0 



! *"!

&.6"&0EC0 (Sokol 1967, Vam Damme 1999, Herrel et al. 2004). 9" µ'E0(@6'-" µ)E'J"* 

7Iµ06"* 7' $37#%6#?"@* B(3J.7µ"@* 0B",DJ3?' 0BD ?2B"#".* '-'.$36)* 7' 

B-"70-µ"EK E#0 63$ 'BC6'.R3 0B","6#?D6'-3* B)P3* 63* B#" &6%QK* 7' J-'B6#?2 

76"#Q'C0 &.6#?K* 6-"&K* (Olesen ?0# Valido 2003), µ#0 ?0# 760 $37#2 "# 0-J-"B"B0$C,'* 

'C$0# &6%QD6'-'* 7' 7@E?-#73 µ' 0.6)* 63* R3-2* (Szarski 1962). H-2Eµ06# "# 

µ'E0(@6'-'* µ"-&)* 70.-I$ - DB%* E#0 B0-2,'#Eµ0 " ,-2?"* 6". !Dµ"$6" (Varanus 

komodoensis) K 60 $37#%6#?2 'C,3 #E?".2$0* 0B0$6I$60# 7' $37#2 (Palkovacs 2003). 

H-D7&06'* Dµ%* µ'()6'* B". A07C763?0$ 7' )$0 µ'E2(" DE?" 76"#Q'C%$ E#0 'C,3 

70.-I$ 0BD D(" 6"$ B(0$K63 ?06),'#R0$ D6# " «?0$D$0* 6". $37#"@» ,'$ #7Q@'# E#0 63$ 

"µ2,0 0.6K (Meiri 2007, 2008). 

 

4>$,-"µ" 6". $37#"> – ; 0$0B0-0E%E#?K 0BD,"73 6%$ "-E0$#7µI$ 'R0-6260# 0BD )$0 

7.$,.07µD B'-#A0(("$6#?I$ ?0# "#?"("E#?I$ B0-0ED$6%$ (DB%* 6" ?(Cµ0, 3 6-"&#?K 

,#0J'7#µD6360, 3 BC'73 63* JK-'.73* ?0# " 0$60E%$#7µD*) ?0# E'$'6#?I$ B(3-"&"-#I$ 

(Niewiarowski ?0# Dunham 1994, Hasegawa 1994, Niewiarowski 2001). 460 '-B'62 6" 

µ)E'J"* 63* E)$$0* ?0# 6%$ 0.EI$ 'C$0# B"(@ 73µ0$6#?2 763$ 0$0B0-0E%E#?K #76"-C0 

'$D* 'C,".* (Dunham et al. 1988) ?0# 7Q'6CS"$60# 2µ'70 µ' 6" µ)E'J"* 7Iµ06"* 

(Congdon ?0# Gibbons 1985, Shanbhag et al. 2000). 9" 0.R3µ)$" µ)E'J"* 7Iµ06"* 63* 

µ36)-0* ",3E'C 7' 'B0?D(".J3 0@R373 76" µ)E'J"* 63* E)$$0* (McGinley 1989, 

Forsman ?0# Shine, 1995). H2$6%* ,'$ 'C$0# 70&)* '2$ 3 0.R3µ)$3 0$0B0-0E%E#?K 

'B)$,.73 7' B#" µ'E0(D7%µ0 J3(.?2 J0 ",3EK7'# 7' µ'E0(@6'-'* E)$$'* 7.µA06#?"@ 

µ'E)J".* 0.EI$ (Sinervo et al. 2000) K 7' 6.B#?"@ µ'E)J".* E)$$'* µ' µ'E0(@6'-0 0.E2 

(Parker ?0# Begon 1986, Doughty 1997). 4@µ&%$0 µ' 63 A#A(#"E-0&C0 60 B#" 

µ#?-D7%µ0 'C,3 6'C$".$ $0 E'$$"@$ (CE0 0.E2 µ'E0(@6'-". µ'E)J".* '$I 60 

µ'E0(D7%µ0 B'-#77D6'-0 0((2 7Q'6#?2 µ#?-D6'-". µ'E)J".* (Doughty ?0# Shine 1997, 

Bauwens ?0# Diaz-Uriarte 1997).  

4@$J'6'* E'$'6#?)* ?0# B'-#A0(("$6#?)* ,#'-E07C'*, Q0-0?63-#76#?)* 6%$ 

$37#%6#?I$ 7.763µ26%$, ,-".$ B0-2((3(0 ?0# 7.$,.076#?2 ?0# ",3E"@$ 763 

,3µ#".-EC0 R'Q%-#76I$ 0$0B0-0E%E#?I$ B-"6@B%$ 60 "B"C0 'C$0# E$%762 µ' 6"$ D-" 

«7@$,-"µ" 6". $37#"@» (Adler ?0# Levins 1994, Raia et al. 2010). ; J'%-C0 0.6K 

B-"A()B'# D6# 760 $37#2 "# "-E0$#7µ"C ?060&'@E".$ 763 E)$$373 (#ED6'-%$ 0((2 



! *#!

µ'E0(@6'-%$ 0B"ED$%$ 7' 7Q)73 µ' 63$ R3-2 (Smith ?0# Fretwell 1974, Blondel 2000). 

N.6K 3 B6%6#?K 6273 76"$ 0-#JµD 6%$ 0B"ED$%$ )Q'# 6'?µ3-#%J'C 7' B"(()* "µ2,'* 

DB%* '-B'62 (Adamopoulou ?0# Valakos 2000, Knapp et al. 2006, Ji ?0# Wand 2005), 

B".(#2 (Postma ?0# van Noordvijk 2005), ?0JI* ?0# 7' B(0?".$6"&D-0 (Adler ?0# 

Levins 1994, Adler 1996, Goltsman et al. 2005) ?0# µ0-7#B"&D-0 J3(076#?2 (Sale et al. 

2009). = #7Q.-D* '$,"'#,#?D* 0$60E%$#7µD* B". B0-063-'C60# 760 $37#2 (Wu et al. 

2006) )Q'# 70$ 7.$)B'#0 63$ 0@R373 63* J$37#µD6360* 0$2µ'70 760 $'0-2 26"µ0 

(Semlitsch ?0# Reichling 1989; van Buskirk 1989; Wagner ?0# Wise 1996). :B0?D(".J0 

'.$"'C60# 3 B0-0E%EK µ'E0(@6'-%$ $'"E)$$36%$ 7' A2-"* 6". 7.$"(#?"@ µ'E)J".* 63* 

E)$$0* (Melton 1982). 90 µ'E0(@6'-0 µ#?-2 B0-".7#2S".$ .P3(D6'-3 &.7#"("E#?K 

0B","6#?D6360 (Olsson et al. 2002), 'C$0# B#" #?0$2 76#* 0B0#636#?)* 7.$JK?'* 6". 

0$60E%$#7µ"@ (Stamps 1988), )Q".$ B'-#77D6'-'* B#J0$D636'* $0 A-".$ 6-"&K ?0# $0 

'B#A#I7".$ (Le Galliard et al. 2005) '$I B#76'@'60# D6# Q0-0?63-CS"$60# 0BD ?0(@6'-3 

7.$"(#?K “B"#D6360” (sensu Lack 1954, Doughty 1997). 

 

O# 70>-'* %* "-C0$#7µ"A-@-B6.@0 

 

=# #,#0#6'-D636'* 6%$ '-B'6I$ 0BD $%-C* 0B"6)('70$ 0$6#?'Cµ'$" µ'()63* 6%$ 

A#"("E#?I$ 'B#763µI$ (Martin 1903, Baldwin 1925, Mosauer 1936, Sergeyev 1939). 90 

A07#?2 Q0-0?63-#76#?2 B". ,#0&"-"B"#"@$ 60 '-B'62 (?0# 7.$'BI* ?0# 6#* 70@-'*) 0BD 

60 J3(076#?2 ?0# 60 B63$2, 'C$0# 60 0?D(".J0: 

• :R0-6I$60# ?@-#0 0BD 'R%6'-#?)* B3E)* J'-µD6360* ('R%J'-µC0) ?0# -.JµCS".$ 63 

J'-µ"?-07C0 6".* µ)7% ?062((3(%$ 76-063E#?I$ 7.µB'-#&"-2* 0$6C E#0 6".* B#" 

,0B0$3-"@* (µ' 63$ )$$"#0 6". '$'-E'#0?"@ ?D76".*) &.7#"("E#?"@* µ3Q0$#7µ"@* 

B". Q-37#µ"B"#"@$60# 0BD 60 '$,DJ'-µ0 (Bradshaw 1997). =# 'RIJ'-µ"# "-E0$#7µ"C 

0$6("@$ 63$ 0B0#6"@µ'$3 J'-µD6360 ?.-C%* 0BD 'R%6'-#?)* B3E)*, 7.$KJ%* 0BD 6"$ 

K(#", 'C6' 2µ'70 (3(#"='-µA0) 'C6' 0BD J'-µ0#$Dµ'$0 .B"76-Iµ060 (=#Cµ"='-µA0) 

(Heatwole ?0# Taylor 1987).  

• W2-3 76"$ 'RIJ'-µ" Q0-0?6K-0 6".*, B0-".7#2S".$ 6.B#?2 Q0µ3("@* -.Jµ"@* 

?060$2(%73* '$)-E'#0*. X67# 60 '$,DJ'-µ0 SI0 (J3(076#?2 ?0# B63$2) 

?060$0(I$".$ B'-CB". 10 &"-)* B'-#77D6'-3 6-"&K 0BD D6# #,C". µ'E)J".* ?0# 



! *$!

A2-".* '-B'62 (Cloudsley-Thompson, 1999). ; '?µ'62(('.73 Dµ%* 63* 

?060$0(#7?Dµ'$3* A#"µ2S0* 'C$0# ?062 B"(@ .P3(D6'-3 0BD 0.6K 6%$ '$,DJ'-µ%$ 

(Pough et al., 1983). 4.E?-#6#?)* µ'()6'* )Q".$ ,'CR'# D6# µ)70 7' )$0 

'#?"7#6'6-2%-", µ#0 µ)7". µ'E)J".* 70@-0 ?060$0(I$'# µD(#* 6" 3% 63* '$)-E'#0* 

B". Q-'#2S'60# )$0 J3(076#?D 6". #,C". µ'E)J".* (Pough, 1980). =# Q0µ3()* 

'$'-E'#0?)* 6".* 0B0#6K7'#* B-"7)(?.70$ 6" '$,#0&)-"$ (Bennett ?0# Nagy 1977, 

Turner et al. 1976, Nagy 1982), ?0JI* 0$),'#R0$ 6"$ R'Q%-#76D ?0# 73µ0$6#?D -D(" 

6".* µ)70 760 "#?"7.76Kµ060 (Case 1978, Regal 1978, Pough 1980). 

• T#0J)6".$ 63$ #?0$D6360 0B)??-#73* 6%$ 0S%6"@Q%$ 6'(#?I$ B-"YD$6%$ 6". 

µ'60A"(#7µ"@ 6%$ B-%6'Y$I$ µ' 63 µ"-&K ".-#?"@ "R)"* (B". 'C$0# 0,#2(.6"), 

B'-#"-CS"$60* 73µ0$6#?2 6#* 0BI('#'* $'-"@ B". 7.$'B2E'60# 3 '&0-µ"EK 6%$ 

?(077#?I$ B-"6@B%$ 0B)??-#73*, B.Q. ".-C0 (Minnich 1982; Oftedal et al, 1994). 

• XQ".$ 63$ ,.$06D6360 $0 0$JC760$60# 7' )$6"$'* µ'60A"()* 6". '7%6'-#?"@ 6".* 

B'-#A2(("$6"* (“milieu intZrieur” sensu Bernard 1878) B". J0 0BDA0#$0$ µ"#-0C'* 

E#0 2(('* S%#?)* "µ2,'* (Moberly 1968, Bennett 1978). 

=# 70@-'* Q2-3 763$ '$6.B%7#0?K 6".* B"#?#("µ"-&C0 (B-D?'#60# E#0 63$ 

µ'E0(@6'-3 "µ2,0 '-B'6I$ µ' 5.452 'C,3), 6" µ)7" )%* µ#?-D µ)E'J"* 6%$ 

B'-#77D6'-%$ '?B-"7IB%$ 6".* ?0# 63$ '$6.B%7#0?K ?060$"µK 6".* 'C$0# 0BD 6#* 

B-I6'* "µ2,'* 63* "µ"60RC0* 6%$ '-B'6I$ B". µ'('6KJ3?0$ '?6'$I*. <'%-"@$60# 

#,'I,3 0$6#?'Cµ'$0 '()EQ"., µ#0 S%#?K (.,C0 (CJ"*, 6%$ J'%-#I$ B". ,#06.BI$"$60# E#0 

,#2&"-".* ?(2,".* 6%$ A#"("E#?I$ 'B#763µI$, DB%* E#0 63$ 7'R".0(#?K 'B#("EK 

(Andrews 1971, Stamps 1977, 1995) 6#* 76-063E#?)* 0$0B0-0E%EK* (Shine 1992, 

Schwarzkopf 1994, Sinervo 1999, Sinervo et al. 2000b), 63$ 0$0SK6373 6-"&K* 

(Schoener 1971, Moermond 1979, Stamps et al. 1981), 63* '$,"?-#$"("EC0* (Crews 

1975, Crews ?0# Williams 1977, Greenberg ?0# McLean 1978), 63* 0$"7"("EC0* (Preest 

1993, Valakos et al. 2007) ?0# 63$ "#?"("EC0 B(3J.7µI$ (Pianka 1977, Roughgarden et 

al. 1982, Pollo ?0# Pérez-Mellado 1991). 1,#0C6'-3 µ$'C0 J0 B-)B'# $0 EC$'# 76" -D(" 6%$ 

70.-I$ 763 $37#%6#?K A#"E'%E-0&C0 (MacArthur ?0# Wilson, 1967), DB". 

,#'-'.$KJ3?0$ 7' A2J"* "# J'%-C'* 6". $37#%6#7µ"@ (Williams 1969, Case 1975, 

Schoener ?0# Schoener 1980a, 1980b). 



! *%!

T#?0C%* 76#* µ)-'* µ0* J'%-"@$60# "-E0$#7µ"C-B-D6.B0 ?0# B-"7'(?@".$ 

"(")$0 ?0# B'-#77D6'-".* '-'.$36)* (Gans 1974; Huey et al. 1983; Zera ?0# Harshman, 

2001, Camargo et al. 2010). H0-0&-2S"$60* 6" ?-#6K-#" 6". Krogh DB%* 6" ,#06@B%7' 

" Krebs (1975) µB"-"@µ' $0 ,'Q6"@µ' D6# "E#0 ?2J' B-DA(3µ0 .B2-Q'# µ#0 70@-0 763$ 

"B"C0 µB"-'C $0 µ'('63J'C B#" '@?"(0". 

 

43µ07A0 63* ='-µ"->=µ#73* 76#* 70>-'* 

 

8' 6"$ D-" J'-µ"-@Jµ#73 0B",C,".µ' 63$ B-"7B2J'#0 6". "-E0$#7µ"@ $0 ,#063-K7'# 

63$ J'-µ"?-07C0 6". 7Iµ06"* 6". 760J'-K 0$'R2-6360 0BD 6#* µ'60A"()* 6". 

B'-#A2(("$6D* 6".. :C$0# E$%76D D6#, '?6D* 0BD (CE'* 'R0#-)7'#*, 60 '-B'62 ,'$ 

,#0J)6".$ 63$ &.7#"("E#?K #?0$D6360 0$@P%73* 63* J'-µ"?-07C0* 6". 7Iµ06"* 6".* 

B2$% 0BD 0.6K 6". B'-#A2(("$6"*, 'R0#6C0* 6%$ B"(@ Q0µ3(I$ µ'60A"(#?I$ -.JµI$, 

B". 7.$,.2S"$60# µ' µ#0 .P3(K J'-µ#?K 0E%E#µD6360 7' 7Q)73 µ' 60 J3(076#?2 ?0# 60 

B63$2 (Bartholomew 1982; Fraser ?0# Grigg 1984, Stevenson 1985). X67# 'C$0# 

0$0E?07µ)$0 $0 -.JµCS".$ 63 J'-µ"?-07C0 6".* 0$2("E0 µ' '?'C$3 6". B'-#A2(("$6"* 

0?"(".JI$60* ?062((3('* 7.µB'-#&"-#?)* 60?6#?)* (Cowles ?0# Bogert 1944) ?0# E#0 

6" (DE" 0.6D Q0-0?63-CS"$60# %* 'RIJ'-µ"# "-E0$#7µ"C (Gans ?0# Pough 1982). W2-3 

763$ 'R%J'-µC0 60 '-B'62 ?06"-JI$".$ ?0# 'B#A#I$".$ 7' B'-#A2(("$60 B". 

Q0-0?63-CS"$60# 0BD Q0µ3(K ?0# 2$#70 ?060$'µ3µ)$3 76" Q-D$" ?0# 6" QI-" 6-"&#?K 

,#0J'7#µD6360. :B#B()"$ 'B#6.EQ2$".$ 'B#µK?3 7QKµ060 7Iµ06"* 7' 7.$,.07µD µ' 

µ#?-D µ)E'J"* ?# )67# µB"-"@$ ?# '?µ'60(('@"$60# µ#?-"'$,#0#6Kµ060 B". 'C$0# 

0&#(DR'$0 E#0 6".* '$,DJ'-µ".* "-E0$#7µ"@*. M)A0#0 3 'R%J'-µC0 ,'$ 'C$0# 2µ"#-3 

µ'#"$'?63µ26%$. 9" A07#?D 'C$0# D6# 60 'RIJ'-µ0 SI0 ,'$ µB"-"@$ $0 B'6@Q".$ 63$ 

#,0$#?K J'-µ"?-07C0 7Iµ06"* ?26% 0BD D('* 6#* ?0#-#?)* 7.$JK?'*. ; 2µ'73 7.$)B'#0 

6". E'E"$D6"* 0.6"@ 'C$0# " B'-#"-#7µD* 63* ,-0763-#D6360* 6%$ '-B'6I$ 76" Q-D$" 

?0# 76" QI-" 0BD B'-#A0(("$6#?"@* B0-2E"$6'*, 7' B"(@ µ'E0(@6'-" B"7"76D 0BD D6# 

7.µA0C$'# 760 J3(076#?2 ?0# 760 B63$2. 

=# µ'60A"()* 6". J'-µ#?"@ B'-#A2(("$6"* ?0# 3 'BC,-07K 6".* 763 E'$#?K 

A#"("EC0 6". "-E0$#7µ"@ 'C$0# C7%* 3 B()"$ 73µ0$6#?K B0-2µ'6-"* 763 S%K 6%$ 

70.-I$ (Adolph ?0# Porter 1993, Lemos-Espinal et al. 1997, Niewiarowski 2001). ; 



! *&!

0?-CA'#0 63* J'-µ"-@Jµ#73* 'R0-6260# 0BD 63$ B0-".7C0 0$60E%$#76I$ K J3-'.6I$ 

(Regal ?0# Connolly 1980), 0BD 63$ 0&J"$C0 6-"&K* (Swingland ?0# Frazer 1979), 63$ 

I-0 63* 3µ)-0* (Regal 1967) ?0# 63$ B'-#A0(("$6#?K '6'-"E)$'#0 (Soulé 1963). 90 

'-B'62 "E$%-CS".$" 6#* B3E)* J'-µD6360* B". 'C$0# ,#0J)7#µ'* 760 "#?"7.76Kµ060 ?0# 

6#* '?µ'60(('@"$60# µ' ?062((3('* µ'60?#$K7'#* ?0# 0((0E)* 63* J)73* 6".* ?062 63 

,#2-?'#0 63* 3µ)-0*. X67# µ#0 70@-0 µB"-'C $0 'B#()R'# ,#0&"-'6#?D µ#?-"'$,#0C63µ0 

µ' µ'60A0((Dµ'$3 0$60$0?(076#?D6360 ?0# J'-µ"Q%-36#?D6360 6". .B"76-Iµ06"* 

(Huey et al. 1989, Van Damme et al. 1989), $0 B'-#"-C7'# 6"$ Q-D$" B". B0-0µ)$'# 

'$'-EK (Adolph 1990; Castilla ?0# Bauwens 1991), $0 0((2R'# ?062((3(0 63$ J)73 63*, 

I76' $0 'R07&0(C7'# D6# D7" 6" ,.$06D µ'E0(@6'-3 K µ#?-D6'-3 'B#&2$'#0 ?062 

B'-CB6%73, J0 )-Q'60# 7' 'B0&K µ' 6#* 3(#0?)* 0?6C$'* K J0 'C$0# B'-#77D6'-" K 

(#ED6'-" '?6'J'#µ)$3 76"$ 2$'µ" (Hertz ?0# Huey 1981, Bauwens et al. 1996), $0 

,3µ#".-E'C µ'E2('* "µ2,'* DB". 60 26"µ0 µB"-"@$ ?0# 0.R2$".$ 63$ J'-µ"?-07C0 6".* 

(DE% 63* µ'E2(3* 6".* 7.E?)$6-%73* (Muth 1977, Stevenson 1985) K 6)("* $0 ?-@A'60# 

7' (0E"@µ#0 (Bartolomew 1982).  

=# Huey ?0# Slatkin (1976) 7.7Q)6#70$ 63 J'-µ"?-07C0 7Iµ06"* 6%$ SI%$ µ' 

0.6K 6". B'-#A2(("$6"* ?0# µ)70 0BD 63$ '.J'C0 B0(#$,-Dµ373* B". B-")?.P', 

B-")A370$ 7' '?6Cµ373 6". 6-DB". B". J'-µ"-.JµCS".$ 60 µ'('6"@µ'$0 SI0. X67# 

D60$ 3 ?(C73 K60$ C73 µ' 63$ µ"$2,0, J'I-370$ D6# "# 70@-'* J'-µ"-.JµCS".$ 

B0J36#?2 (='-µ"7.µµ"-&%6)*) 0?"(".JI$60* 0B(2 6#* ?(#µ06#?)* 7.$JK?'*, '$I D60$ 

3 ?(C73 )B0#-$' 6#µK C73 µ' 6" µ3,)$, ,#06@B%70$ 63$ 2B"P3 D6# 60 SI0 'µ&2$#S0$ 

'$'-E36#?K J'-µ"-.Jµ#76#?K 7.µB'-#&"-2 (='-µ"-.=µ#76)*). 8#0 0?Dµ3 B(3-)76'-3 

0BDB'#-0 B'-#E-0&K* 6%$ J'-µ"-.Jµ#76#?I$ B-"6@B%$ 6%$ 70.-I$ 'B#Q'#-KJ3?' 0BD 

6"$ Hertz ?0# 6".* 7.$'-E26'* 6". (1993) "# "B"C"# ,#06@B%70$ 63$ 0?D(".J3 'RC7%73: 

 F = 1 - (µ)73 db / µ)73 de) 

[B". db 3 0BD?(#73 µ'60R@ 6%$ J'-µ"?-07#I$ 7Iµ06"* (Tb) ?0# 6". '@-".* 6%$ 

J'-µ"?-07#I$ (Tset) ?0# de 3 0BD?(#73 µ'60R@ 6%$ ('#6".-E#?I$ J'-µ"?-07#I$ (Te) 

?0# Tset. U#0 63$ 0?-CA'#0 60 db ?0# de #7"@$60# µ' 63$ ,#0&"-2 ?2J' µ)6-373* ('C6' Tb 

'C6' Te) µ'C"$ 6" B(37#)76'-" D-#" 6%$ Tset 7' 0BD(.63 6#µK. H-"&0$I* D60$ "# 6#µ)* 

6%$ Tb ?0# Te 'C$0# µ)70 760 D-#0 6". Tset, 60 db ?0# 60 de 'C$0# µ3,'$#?2. [60$ 6" : 



! *'!

#7"@60# µ' 6" µ3,)$ )Q".µ' 6)('#0 J'-µ"7.µµD-&%73, '$I D60$ #7"@60# µ' 63 µ"$2,0, 3 

70@-0 Q0-0?63-CS'60# 70$ J'-µ"-.Jµ#76K*.  

<0 B-)B'# B2$6%* $0 .B"E-0µµ#76'C 6" E'E"$D* D6# 3 J'-µ"-@Jµ#73 ,'$ 'C$0# 

0.6"7?"BD*, 0((2 0B"6'('C µ#0 &.7#"("E#?K ,#0,#?07C0 B". .B"763-CS'# 60 SI0 76#* 

A07#?)* 6".* ('#6".-EC'*. H-D?'#60# E#0 µ#0 B-0?6#?K ,-0763-#D6360 B". 'B3-'2S'# 

)µµ'70 63$ 0-µ"76#?D6360 6". "-E0$#7µ"@ 'B#,-I$60* 2µ'70 763$ &.7#"("E#?K, 

0$0B0-0E%E#?K ?0# "#?"("E#?K 6". 0BD,"73 (Huey 1982). 

 

9" 7>763µ0 µ'()63* 

 

M 70>-0 63* 4:>-". - ; 70@-0 63* 4?@-". (Podarcis gaigeae, '#?D$0 3) 0B"6'('C 

'$,3µ#?D 'C,"* 63* :((2,0*. :R0B(I$'60# 0B"?('#76#?2 763 4?@-" ?0# 76#* 

B'-#77D6'-'* 0BD 6#* A-0Q"$37C,'* B'-#&'-#?2 6". ?.-C%* $37#"@ ?0JI* ?0# 76" $37C 

H#B)-# (Valakos et al. 2008). N$K?'# 763$ "#?"E)$'#0 Lacertidae 3 "B"C0 B'-#(0µA2$'# 

6".* B'-#77D6'-".* '?B-"7IB".* 763$ '.-%B0Y?K '-B'6"B0$C,0 ?0# B#" 7.E?'?-#µ)$0 

76" E)$"* Podarcis B". 'µ&0$CS'# )$0 .P3(D B"7"76D '$,3µ#7µ"@ (5 '$,3µ#?2 'C,3 

763$ :((2,0, Valakos et al. 2008). ; ()R3 Podarcis 0B"6'('C 63$ '?(06#$#7µ)$3 

µ'60&"-2 6". "µ3-#?"@ !"#$%&'( (1(#2,0, N 121), Q0-0?63-#7µ"@ 6". NQ#(()0 B". 

73µ0C$'# 60Q@B".* (460µ062?"*), &6'-DB","* (H"(.(2*), E"-E"BD,0-"* (!0S0$6S2?3*) 

K 763$ (06#$#?K 6". 0BD,"73 "pedibus celer". 9" ,'@6'-" 7.$J'6#?D 6". (06#$#?"@ 

"$Dµ06D* 63* ,DJ3?' 0BD 6"$ Franz Werner (1930) B-"* 6#µK$ 63* Aµ'-#?0$C,0* 

'-B'6"(DE". Helen Gaige 6". H0$'B#763µC". 6". Michigan. H-%6"B'-#E-2&3?' 

(Werner 1930) %* .B"'C,"* 63* A0(?0$D70.-0* (Podarcis taurica gaigeae) '$I 763 

7.$)Q'#0, (DE% 6%$ )$6"$%$ µ"-&"("E#?I$ ?0# "#?"("E#?I$ "µ"#"6K6%$ B". 

B0-".7C0S' µ' 63 70@-0 63* 8K(". (Podarcis milensis) J'%-KJ3?' .B"'C,"* 63* 

6'('.60C0* (Tiedemann, 1997). :-E07C'* B". A07CS"$60# 7' 0$2(.73 ?0# 7@E?-#73 6". 

E'$'6#?"@ .(#?"@ µ'60R@ 6%$ 7.EE'$#?I$ '#,I$ 70.-I$ 6". E)$".* Podarcis 

'B#A'A0C%70$ 63$ ,#0?-#6D6360 6". 'C,".* (Poulakakis et al. 2005). 

H-D?'#60# E#0 µ#0 µ#?-D7%µ3 70@-0 (µK?"* 7Iµ06"* 6 '?06"762, 3 ".-2 µB"-'C 

$0 &627'# µ)Q-# ?0# 10 '?06"762, A2-"* 6,6 E-0µµ2-#0) 63* "B"C0* 3 ,#06-"&K 

A07CS'60# 7' 0-J-DB",0 µ' ?@-#0 "µ2,0 60 ?"('DB6'-0 (Adamopoulou et al. 1999). 



! *(!

H0-063-'C60# )$6"$"* &.('6#?D* ,#µ"-&#7µD* µ' 60 0-7'$#?2 $0 'C$0# B#" µ'E0(D7%µ0 

7' 7@E?-#73 µ' 60 J3(.?2. 9" ?"(2-" B". .B2-Q'# 763$ ?26% B'-#"QK 6". 

?0("7Q3µ06#7µ)$". (0#µ"@ 'C$0# ('C". ; -2Q3 )Q'# &%6'#$D B-27#$" Q-Iµ0 B". 

,#0?"7µ'C60# 0BD B"((2 7?"@-0 73µ2,#0 B". 7.Q$2 7Q3µ06CS".$ 7Q),#0 7' E-0µµ)*. ; 

?"#(#0?K B'-#"QK 'C$0# E?-#S%BK K .BD('.?3 ?0# 60 B('.-2 )Q".$ ?0760$D-(0,C Q-Iµ0 

µ' µ#?-2 µ0@-0 76CEµ060. 90 J3(.?2 B0-".7#2S".$ 7' E'$#?)* E-0µµ)* )$0$ B#" 

"µ"#"E'$K Q-%µ06#7µD 0BD 60 0-7'$#?2, Q%-C* #,#0C6'-'* B"#?C(7'#*. !062 63$ B'-C"," 

0$0B0-0E%EK* 60 0-7'$#?2 B0-".7#2S".$ B"-6"?0(C Q-Iµ0 763$ ?"#(#0?K B('.-2 B". 

"-#7µ)$'* &"-)* µB"-'C $0 'C$0# B"(@ )$6"$". 

 

F#:B$0 3. ; 70@-0 63* 4?@-". (P.gaigeae). N-#76'-2 0-7'$#?D 26"µ" ?0# ,'R#2 

)E?." J3(.?D '$I J'-µ"-.JµCS".$. 

 

NB0$6260# 7' &-@E0$0, Q0µ3()* µ0??C'*, 0$"#Q6)* '?627'#* µ' B)6-'*, KB#'* 

B(0E#)* µ' µ)6-#0 A(276373 ?0# 0µµ"JC$'*. [7" 6" .PDµ'6-" µ'E0(I$'#, "# B(3J.7µ"C 

63* '(066I$"$60# ?0# J0 µB"-"@7' $0 Q0-0?63-#76'C 'C,"* B". B-"6#µ2 B'-#"Q)* 76" 

@P"* 63* J2(0770*. ; 70@-0 63* 4?@-". ,-0763-#"B"#'C60# 0B"?('#76#?2 763 ,#2-?'#0 



! *)!

63* 3µ)-0* ?0# B0-0µ)$'# '$'-EK ?0J’ D(3 63 ,#2-?'#0 6". Q-D$"., '$I Q2-3 76" KB#" 

$37#%6#?D ?(Cµ0 ,'$ B)&6'# 7' Q'#µ)-#0 $2-?3. 9#* A-"Q'-)* ?0# 7.$$'&#07µ)$'* µ)-'* 

?-@A'60# 7' 6-@B'* 6". ',2&".* K 7' 7Q#7µ)* 76".* A-2Q".*, µ)Q-# $0 R0$0AE'C " K(#"* 

?0# 3 J'-µ"?-07C0 $0 0$)A'#. ; B'-C","* 0$0B0-0E%EK* ,#0-?'C 0BD 6#* 0-Q)* 80-6C". 

µ)Q-# ?0# 60 µ)70 6". N.E"@76".. 90 J3(.?2 E'$$2$' 1-3 µ'E2(0 0.E2 ?0# 

B-0Eµ06"B"#"@$ 6".(2Q#76"$ 2 E)$$'* µ)70 76" Q-D$", µC0 $%-C* 63$ 2$"#R3 ?0# 63$ 

2((3 760 µ)70 6". ?0("?0#-#"@. 90 0.E2 '??"(2B6"$60# 7' 20-30 3µ)-'*. ; ,C0#62 63* 

0B"6'('C60# 0BD ,#2&"-0 Q'-70C0 07BD$,.(0, DB". 6" µ'E0(@6'-" B"7"76D 

?060(0µA2$".$ 60 )$6"µ0. N$2(.73 76"µ0Q#?"@ B'-#'Q"µ)$". 0BD B.?$"@* 

B(3J.7µ"@* ),'#R' D6# 60 &0#$Dµ'$0 ?0$#A0(#7µ"@ ,'$ 'C$0# 7B2$#0 ('$K(#?0 26"µ0 

6-I$' 0.E2 K 0?Dµ0 ?0# $'"E)$$360 K 0B(I* ?060A-"QJCS".$ 60 ?"µµ)$0 2?-0 0BD 6#* 

µ'60R@ 6".* 0P#µ0QC'*).  

4Q'6#?2 µ' 6" ?0J'76I* B-"7607C0* 6". 6" 'C,"* B'-#(0µA2$'60# 76" 

H0-2-63µ0 111 63* 4@µA073* 63* M)-$3*. 46" !D??#$" M#A(C" 63* IUCN (2006) E#0 60 

!#$,.$'@"$60 :-B'62 ?0# Nµ&CA#0 63* 8'7"E'C". Q0-0?63-CS'60# %* 9-%6D 'R0#6C0* 

63* B'-#"-#7µ)$3* 6". ?060$"µK*. W2-3 Dµ%* 76" #?0$"B"#36#?D 'BCB'," 6%$ 

B(3J.7µI$ 63*, 3 70@-0 63* 4?@-". 0$0&)-'60# %* 7Q',D$ 0B'#("@µ'$" 'C,"* 

(Q0µ3(D6'-3 ?063E"-C0 ?#$,@$".) 763$ 6'('.60C0 )?,"73 6". !D??#$". M#A(C". 63* 

:((3$#?K* L%"("E#?K* :60#-'C0* (Legakis ?0# Maragou 2009). 

 

9" A-P#@)(0C"* 63* 4:>-". – 9" $37#%6#?D 7@763µ0 63* 4?@-". (38o 51\ N, 24o 33\ 

E) B)-0 0BD 6" ?.-C%* $37C ()?6073 210 6'6-0E%$#?2 Q#(#Dµ'6-0) B'-#(0µA2$'# B2$% 

0BD 20 A-0Q"$37C,'* B". ,#0&)-".$ µ'60R@ 6".* %* B-"* 6" µ)E'J"*, 63 

E'%µ"-&"("EC0, 63 A(276373 ?0# 63$ 0BD76073 0BD 63 4?@-" ('#?D$0 4). 90 $37#2 6". 

N-Q#B'(2E".* B-")?.P0$ ?062 6" B-I#µ" =(D?0#$" (van Andel ?0# Shackleton 1982, 

Perissoratis ?0# Conispoliatis 2003) D60$ 3 0-Q#?K µ2S0 R3-2* B". 'CQ' 0B"?"B'C 0BD 63 

46'-'2 :((2,0 0BD 6" H('#D?0#$" (Dermitzakis 1990) ?0606µKJ3?' 'R0#6C0* 6%$ 

'.7606#?I$ ?#$K7'%$ 63* 8'7"E'C". (2$","* 63* 762Jµ3* 63* J2(0770*). 90 $37#2 

0B"6'("@$60# 0BD 07A'76D(#J" (Melentis 1973) µ' 63$ 'R0C-'73 6%$ 8)70 T#0A06I$ 

6%$ "B"C%$ 6" ),0&"* Q0-0?63-CS'60# 0BD 3µ#µ'60µ"-&#?2 J-0.7µ06"B0EK B'6-Iµ060 

(Triantis et al. 2005). 9" ?(Cµ0 'C$0# 6.B#?2 µ'7"E'#0?D µ' µ'E2(0 ?0# R3-2 ?0("?0C-#0 



! "+!

?0# KB#".* Q'#µI$'*. 9" µ)7" '6K7#" @P"* A-"QK* 'C$0# 543 Q#(#"762 '$I 3 µ)73 

J'-µ"?-07C0 18.10C (Andreakos, 1978). =# A#D6"B"# 763 4?@-" B'-#(0µA2$".$ 

B'.?",273, ?0((#)-E'#'* ('(0#I$'*, 0µB)(#0, "B%-"?3B'.6#?2), µ0?C0, 0µµ"JC$'* ?0# 

&-@E0$0 '$I .B2-Q".$ ?0# (CE"#, B'-#"-#7µ)$3* )?6073* .E-D6"B"#. 9" A"-'#",.6#?D 

6µKµ0 6". $37#"@ )Q'# 70&I* B(".7#D6'-3 A(276373 0BD 6" $"6#"0$06"(#?D 6" DB"#" 

Q0-0?63-CS'60# ?.-C%* 0BD Q0µ3()* µ0?C'* ?0# &-@E0$0, 60(0#B%-3µ)$0 0µ&D6'-0 0BD 

.B'-AD7?373.  

 

F#:B$0 4. 9" N-Q#B)(0E"* 63* 4?@-". (" Q2-63* 7Q',#2763?' 0BD 6"$ H. 5.µB'-2?3, 

8".7'C" O.7#?K* 176"-C0* !-K63*) 

 

4' ?0µC0 0BD 6#* A-0Q"$37C,'* ,'$ A-)J3?' K )Q'# 0$0&'-J'C 3 B0-".7C0 &#,#I$ 

?0# 3 µ"$0,#?K 2((3 70@-0 B". '$6"BC763?' 'C$0# 6" 70µ#0µC,# (Cyrtopodion kotschyi) 

B". Dµ%* ,'$ 0$60E%$CS'60# 70@-'* B". 0$K?".$ 760 Lacertidae (Valakos & 



! "*!

Vlachopanos 1989). ]76D7" 3 B0$C,0 6%$ A-0Q"$37C,%$ ,#0&"-"B"#'C60# ".7#076#?2 7' 

7Q)73 µ' 63 4?@-" Q2-3 763$ B0-".7C0 K 63$ 0B".7C0 6-#I$ "-E0$#7µI$, 6%$ 

E'-0?#I$, 6%$ E(2-%$, ?0# 6%$ ?067#?#I$.   

 =# µ0.-"B'6-C6'* (Falco eleonorae) &%(#2S".$ 7' µ)-3 0B"µ"$%µ)$0 ?0# 

0BD?-.µ$0. =# A-0Q"$37C,'* 7' D(" 6" N#E0C" 0B"6'("@$ #,'06K J)73 E#0 63$ 

?0607?'.K 63* &%(#2* 6".* µ#0 ?0# 'C$0# B-"7606'.µ)$'* 0BD 'BC,"R".* J3-'.6)*. ; 

('C0 6%$ 7.E?'?-#µ)$%$ E'-0?#I$ 0B"6'('C60# 0BD µ#?-D6'-0 B".(#2 K 0?Dµ3 ?0# 0BD 

µ#?-2 J3(076#?2 ?0# 63 7.((0µA2$".$ '$I B'6"@$. T'$ .B2-Q".$ 0$0&"-)* E#0 

'B#J)7'#* '$60$6C"$ 70.-I$. N$6#J)6%* "# 70@-'* 6". E)$".* Podarcis &0C$'60# D6# 

'.$""@$60# 0BD 63 E'#6$C073 6".* µ' 60 E'-2?#0: 63$ B'-C"," 0$0B0-0E%EK* 6%$ 

6'('.60C%$ "# 70@-'* 'C$0# 60?6#?"C 'B#7?)B6'* 76#* &%(#)* 6".* Q-37#µ"B"#I$60* 60 

.B"('Cµµ060 6-"&K* 6%$ E'-0?#I$ (Walter 1967, 1979). 

 H"((2 'C,3 E(2-%$ 7' D(3 63 8'7DE'#" &%(#2S".$ 7' 0B"µ"$%µ)$'* 

A-0Q"$37C,'*, 7.Q$2 7' µ'E2('* B.?$D636'*. ; B0-".7C0 6%$ E(2-%$ 'B#,-2 7' µ'E2(3 

?(Cµ0?0 763 A(276373 6%$ $37C,%$ 0.6I$, 'C6' )µµ'70 'C6' 2µ'70. 463$ B-I63 

B'-CB6%73 B0-063-'C60# ,-0µ06#?K 0((0EK 63* 7@76073* 6%$ &.6"?"#$"6K6%$ ?0JI* "# 

E(2-"# '#72E".$ $)0 'C,3 760 ?('#762 "#?"7.76Kµ060 6%$ $37C,%$ 0((2 ?0# '.J@$"$60# 

E#0 63$ 'R0&2$#73 "-#7µ)$%$ 0BD 60 E3E'$K 'C,3 (Vidal et al. 1998). ; )µµ'73 'BCB6%73 

6%$ 0B"#?#I$ 6%$ E(2-%$ )Q'# $0 ?2$'# µ' 6"$ 'µB(".6#7µD 6%$ A-0Q"$37C,%$ µ' 

J-'B6#?2 76"#Q'C0 (Sobey ?0# Kenworthy 1979). XQ'# 0B",'#QJ'C D6# 60 J0(077"B"@(#0 

B". &%(#2S".$ 7' $37#2 'C$0# .B'@J.$0 E#0 63 µ'60&"-2 J-'B6#?I$ 76"#Q'C%$ 0BD 60 

J0(277#0 B-"* 60 Q'-70C0 "#?"7.76Kµ060 (Polis ?0# Hurd 1996). =# "-E0$#?)* '$I7'#* 

B-")-Q"$60# 0BD 63$ 0B"7@$J'73 6%$ B6%µ26%$ 6".* '$I 60 0B'?-Cµµ062 6".*, 6" 

B'-C&3µ" E?".2$", 'C$0# B("@7#0 7' '$I7'#* 6". 0SI6". ?0# 6". &%7&D-". (Kolb et al. 

2010). 9" E?".2$" 0.R2$'# 63 E"$#µD6360 6". ',2&".* ?0# '.$"'C 63$ 0$2B6.R3 

$#6-D&#(%$ &.6I$, '$I B0-2((3(0 0.R2$'# 63$ B-%6"E'$K B0-0E%E#?D6360 (Anderson 

?0# Polis 1998, 1999). =# 0((0E)* 0.6)* 763 A(276373 )Q".$ 2µ'7" 0$6C?6.B" 76#* 

A#"?"#$D636'* 6%$ A-0Q"$37C,%$ ?0JI* B0-)Q".$ '$)-E'#0 ?0# J-'B6#?2 76"#Q'C0 76".* 

?060$0(%6)* D(%$ 6%$ 62R'%$ (Sanchez-Piñero ?0# Polis 2000).  

 :?6D* 0BD 6#* B0-0B2$% 73µ0$6#?)* 0((0E)* B". 'B#&)-".$ 760 "#?"7.76Kµ060 

6%$ A-0Q"$37C,%$, ?2B"#0 'C,3 E(2-%$ µB"-'C $0 'B#6CJ'$60# B'-#7607#0?2 '$0$6C"$ 



! ""!

6%$ 70.-I$. 9" 'C,"* B2$6%* B". &%(#2S'# 76" N-Q#B)(0E"* 63* 4?@-"., " 

073µDE(0-"* (Larus michahellis, '#?D$0 5), ,'$ &0C$'60# $0 J3-'@'# 70@-'* (Cooper et 

al. 2004 0((2 ,'* ?0# Castilla ?0# Labra 1998). N$6#J)6%* )Q'# 'E?0J#,-@7'# µ#0 7Q)73 

7.µAC%73* µ' 6#* 70@-'* ?0JI*, B)-0 0BD 63$ )µµ'73 7.µA"(K 6". 760 6-"&#?2 

B()Eµ060 6%$ $37C,%$ µ)70 0BD 6#* B-"0$0&'-J'C7'* '$'-E'#0?)* '#7-")*, 0B"6-)B'# 

#B62µ'$".* J3-'.6)* $0 B(37#27".$ 76#* A-0Q"$37C,'* (Vervust et al. 2007).  

 

 

       F#:B$0 5. N73µDE(0-"# 0BD 6#* 8)70 T#0A06)*. 

 

 ; B0-".7C0 6%$ ?067#?#I$ )Q'# µ' 63 7'#-2 63* 7"A0-K 'BC,-073 763$ 

A(276373. ; B-0?6#?K 63* '('@J'-3* AD7?373* ?067#?#I$ 7' A-0Q"$37C,'* 

'&0-µDS'60# 7' D(3 63 8'7DE'#" ?0# "# 0-$36#?)* 'B#,-27'#* 63* 76#* &.6"?"#$D636'* 

'C$0# ?0(2 6'?µ3-#%µ)$'* (Vervust et al. 2007). G37C,'* B". &#("R'$"@$ ?067C?'* 'BC 

µ0?-D$ B0-".7#2S".$ "(")$0 ?0# B#" µ'#%µ)$".* ,'C?6'* A#"B"#?#(D6360* 0((2 ?0# 

&.6"?2(.P3* ?0# 6'(#?2 ?060(KE".$ 7' &273 '-3µ"B"C373*. 

 =# $37C,'* 63* 4?@-". B0-".7#2S".$ µ#0 )$6"$3 µ%70Y?D6360 %* B-"* 63$ 

B0-".7C0 6%$ 6-#I$ B0-0B2$% 0$0&'-J)$6%$ '#,I$. X67# ?2B"#'* 0BD 0.6)* 



! "#!

&#("R'$"@$ µD$" E(2-".*, ?2B"#'* 2(('* µD$" ?067C?'* '$I 7' 0-?'6)* B'-#B6I7'#* 

B0-063-KJ3?0$ µ'#?6)* ?0607627'#*.  

 

F#:B$0 6. 9" H#B)-# '$%µ)$" µ' 63 4?@-" 

D#@)-# – 9" $37C H#B)-# ,'$ 0$K?'# 

E'%E-0&#?2 76" N-Q#B)(0E"* 63* 

4?@-". 0((2 0$0&)-'60# 7' 0.6K 63 

J)73 ?0JI* &#("R'$'C 6" µ"$0,#?D 

B(3J.7µD 63* 70@-0* '?6D* 6". 

7.76Kµ06"*. M-C7?'60# 760 

A"-'#",.6#?2 63* 4?@-". (39o 21\ N, 

24o 19\ E) ?0# 0B"6'('C 6" $"36D 

?)$6-" 6". <0(277#". H2-?". 

M"-'C%$ 4B"-2,%$. 46" B0-'(JD$ 

K60$ '$%µ)$" µ' 63 4?@-" (µ)Q-# B-#$ 

0BD B'-CB". 20.000 Q-D$#0) µ)7% µ#0* 

76'$K* Q'-70C0* «E)&.-0*» ('#?D$0 6) Q2-3 763$ "B"C0 3 P. gaigeae )&607' µ)Q-# '?'C. 

9" 'R0#-'6#?D Q0-0?63-#76#?D 6". H#B'-#"@ 'C$0# 3 7Q',D$ B(K-3* ?2(.PK 6". 0BD )$0 

B.?$D B'.?",27"* ('#?D$0 7). H0-D6# 60 B'@?0 J'%-"@$60# &6%QK* B"#D6360* 

'$,#0#6Kµ060 ?0# "# 70@-'* E'$#?2 60 0B"&'@E".$, 76" H#B)-# .B2-Q'# )$0* 0?µ0C"* 

B(3J.7µD* 0BD 63 70@-0 63* 4?@-"..  

 

46BP"# 63* µ'()63* 

 

9" 1996 3 "µ2,0 µ0* '$6DB#7' 76#* '-B'6"("E#?)* 7.(("E)* 6". 8".7'C". O.7#?K* 

176"-C0* Alexander Koenig 63* MD$$3* 63$ @B0-R3 E#E0$6#7µ"@ 763 $37C,0 8)70 

T#0A06)* (1,4 Q#(#Dµ'6-0 )R% 0BD 63 4?@-"). 8' 'B#6DB#0 ,'#Eµ06"(3PC0 0B",'CQJ3?' 

D6# D$6%* " 7.E?'?-#µ)$"* B(3J.7µD* K60$ B"(@ ,#0&"-'6#?D*: "# 70@-'* )Q".$ µ)E'J"* 

40% µ'E0(@6'-" 0BD 60 SI0 63* 4?@-". '$I 3 B(3J.7µ#0?K B.?$D6360 'C$0# 70&I* 

.P3(D6'-3 (850 26"µ0 0$2 '?62-#" )$0$6# 185 763 4?@-").  
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F#:B$0 7. GD6#0 2B"P3 6". H#B'-#"@. 

 

90 6'('.60C0 ,@" Q-D$#0 B-#$ 0BD 63$ )$0-R3 63* B0-"@70* µ'()63*, 

07Q"(3JK?0µ' '?6'$I* µ' 6" &0#$"µ)$". 6". E#E0$6#7µ"@ 76#* T#0A06)* 'R'62S"$60* 6#* 

'B#µ)-".* B0-0µ)6-".* B". 0$0&)-"$60# 76"$ “?0$D$0 6". $37#"@” ("# "B"C'* 

0$0(@J3?0$ B0-0B2$%) ?0# 7.$"B6#?2 'C$0# "# 'RK*: Q0µ3(K JK-'.73 ?0# ,#0'#,#?D* 

0$60E%$#7µD*, .P3(K B(3J.7µ#0?K B.?$D6360 ?0# '(066%µ)$3 6-"&#?K ,#0J'7#µD6360. 

=# ,@" B-I6"# B0-2E"$6'* 'CQ0$ B-"7'EE#76'C 7' #?0$"B"#36#?D A0JµD. ; )$6073 

63* JK-'.73* 76" N-Q#B)(0E"* 'C$0# Q0µ3(K (Pafilis et al. 2005) ?0# '#,#?2 763$ .BD 

µ'()63 A-0Q"$37C,0 µ3,'$#?K ?0JI* ,'$ .B2-Q".$ &C,#0, "# ?@-#"# J3-'.6)* 6%$ 

70.-I$ 760 µ'7"E'#0?2 "#?"7.76Kµ060 (Pafilis et al. 2009a) '$I 7' µ3,'$#?2 'BCB',0 

?.µ0C$'60# ?0# " 0$60E%$#7µD* µ'60R@ ,#0&"-'6#?I$ '#,I$. ; B.?$D6360 'C$0# .P3(K 

?0# 'B2E'# )$6"$" '$,"'#,#?D 0$60E%$#7µD µ' 0?-0C0 )?&0$73 6"$ ?0$#A0(#7µD, 

7.$'B'C0 6%$ B.?$I$ B(3J.7µI$ 70.-I$ 7' $37C,'* (Elgar ?0# Crespi 1992). = 

?0$#A0(#7µD* 'C$0# µ2(#760 76"Q'.µ)$"* ?0JI* 60 '$K(#?0 0-7'$#?2 ?060A-"QJCS".$ 60 
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$'0-2 26"µ0 (Pafilis et al. 2009b). 8' 6"$ 6-DB" 0.6D 0&'$D* B-"7(0µA2$".$ 'B#B()"$ 

6-"&K ?0# 0&'6)-". 0B"?('C".$ µ'(("$6#?"@* 0$60E%$#76)*.  

T'$ ,#0J)60µ' Dµ%* 76"#Q'C0 E#0 6"$ 6-C6" B0-2E"$60, 63$ 6-"&#?K 

,#0J'7#µD6360 3 "B"C0 E'$#?2 76#* µ'7"E'#0?)* $37C,'* 'C$0# B"(@ Q0µ3(K (Brown ?0# 

Pérez-Mellado 1994). FB"J)70µ' D6# 3 B0-"QK 6-"&K* 7Q'6CS'60# µ' 63$ B0-".7C0 

E(2-%$ (Pafilis et al. 2009b). 4@µ&%$0 µ' 63 A#A(#"E-0&C0, DB%* 0$0&)-J3?' ?0# 

B0-0B2$%, "# $37#%6#?"C B(3J.7µ"C ,#0&D-%$ S%#?I$ '#,I$ A07CS"$60# '$'-E'#0?2 760 

J0(077"B"@(#0 E#0 63$ '#7-"K J-'B6#?I$ 7.7606#?I$ ?0# '$)-E'#0* 760 0B"µ"$%µ)$0 

"#?"7.76Kµ060 6%$ A-0Q"$37C,%$.  

M07#?D* 7?"BD* 63* B0-"@70* µ'()63* K60$ $0 0B"70&3$#76"@$ 60 0C6#0 6". 

E#E0$6#7µ"@ 0((2 ?0# $0 '('EQJ"@$ "# B#J0$)* 6". 'B#B6I7'#* 763 E'$#?K A#"("EC0 6%$ 

70.-I$. N&"@ 3 E'$'6#?K ,#0&"-"B"C373 0BD 6"$ µ36-#?D B(3J.7µD 63* 4?@-". 

0B"?('C763?' %* B#J0$K 0#6C0 (Runemark et al. 2008, 2010), 'B#?'$6-I70µ' 63$ )-'.$2 

µ0* 763$ 'C7"," ?0# 63 -"K '$)-E'#0* 76#* $37C,'*, 7' 0$6#,#076"(K µ' 6" 6# 7.µA0C$'# 

76" ?.-C%* $37C. X67# .B"J)70µ' D6# 76#* 8)70 T#0A06)* 6" µ'E0(@6'-" µ)E'J"* 

7Iµ06"* J0 7.$63-'C60# 0BD 63$ .P3(K -"K '$)-E'#0* B". '#7)-Q'60# 76" "#?"7@763µ0 

0BD 6".* E(2-".*. N$0µ'C$0µ' D6# Q2-3 76".* 6'('.60C".*, 3 6-"&#?K ,#0J'7#µD6360 J0 

'C$0# B#" 0.R3µ)$3 %* 0B"6)('7µ0 63* B(".7#D6'-3* A(276373* ?0# 7.$'BI* 63* 

µ'E0(@6'-3* B-%6"E'$"@* B0-0E%E#?D6360*. 9)("* '#?270µ' D6# 6" µ'E0(@6'-" µ)E'J"* 

7Iµ06"* J0 6-"B"B"#'C 6D7" 63$ 0?-CA'#0 63* J'-µ"-@Jµ#73* D7" ?0# 63$ 

0$0B0-0E%E#?K 0B","6#?D6360 '$I "# E#E0$6#0C'* 70@-'* J0 B('"$'?6"@$ )$0$6# 

'?'C$%$ µ' 6" ?0$"$#?D µ)E'J"*.  

:B#E-0µµ06#?2 "# 76DQ"# 63* B0-"@70* µ'()63* K60$ "# 0?D(".J"#: 

• ; '?6Cµ373 63* 6-"&#?K* ,#0J'7#µD6360* 760 7.76Kµ060 6%$ A-0Q"$37C,%$. 

• ; 7.(("EK "#?"("E#?I$ 76"#Q'C%$ 0BD 6#* A-0Q"$37C,'* (B.?$D6360 B(3J.7µI$, 

B0-".7C0 J3-'.6I$ ?0# 0$60E%$#76I$, µ"-&"("EC0 06Dµ%$). 

• ; B-"7"µ"C%73 6". ?0$#A0(#7µ"@ 76" '-E076K-#" ?0# 3 0B"6Cµ373 63* )$6073* 

6". &0#$"µ)$".. 

• :?6-"&K $'0-I$ 70.-I$ ?26% 0BD ,#0&"-'6#?D ?0J'76I* ,#06-"&K*. 

• ; ?060E-0&K 6%$ ?@-#%$ "µ2,%$ A(276373* ?0# 3 7.7Q)6#73 6".* µ' 63$ 

'#7-"K J-'B6#?I$ 0BD 6".* E(2-".*. 
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• ; 7Q)73 µ'60R@ E(2-%$ ?0# E#E0$6#0C%$ 70.-I$. 

• ; 0B"70&K$#73 6%$ #,#0#6'-"6K6%$ 63* 0$0B0-0E%EK* 76#* E#E0$6#0C'* 70@-'*. 

• ; 0?-CA'#0 ?0# 3 0B"6'('7µ06#?D6360 63* J'-µ"-@Jµ#73* 76#* E#E0$6#0C'* 

70@-'*. 

• = )('EQ"* 63* B#J0$D6360* E#E0$6#7µ"@ 7' 2(('* $37C,'* 6". N-Q#B'(2E".*. 

• ; 0B"70&K$#73 6". 7.$,.076#?"@ µ3Q0$#7µ"@ 0((3('BC,-073* 6%$ 

,#0&"-'6#?I$ B0-0ED$6%$ B". 7Q'6CS"$60# µ' 63$ 'µ&2$#73 6". E#E0$6#7µ"@.  

 

G51!I !I1 8FQORO1  

 

R'#Cµ06"(3JA'* 

 

X$0* 0BD 6".* ?@-#".* 76DQ".* 63* µ'()63* K60$ 3 'BC7?'P3 D(%$ 6%$ $37C,%$ 6". 

7.µB()Eµ06"* 63* 4?@-".. =# 'B#7?)P'#* 0.6)* B-0Eµ06"B"#KJ3?0$ 6".* ?0("?0#-#$"@* 

µK$'* "BD6' ?0# "# ?0#-#?)* 7.$JK?'* 'C$0# B#" A"(#?)*. ]76D7" 0BD 6"$ 82-6#" 6". 

2010 µ)Q-# ?0# 6"$ =?6IA-#" B-0Eµ06"B"#KJ3?0$ µ3$#0C'* ,'#Eµ06"(3PC'* 76#* $37C,'* 

8)70 T#0A06)*, 50?"$K7# ?0# M0(2R0. =# (DE"# B". '76#270µ' 7' 0.6)* 6#* $37C,'* 

7Q'6CS"$60# 0&'$D* µ' 63$ 'R0?-#A%µ)$3 B0-".7C0 E#E0$6#7µ"@ 76#* 8)70 T#0A06)* 

0((2 ?0# µ#0* '$,#2µ'73* B'-CB6%73* 76" 50?"$K7# ?0JI* ?0# 763$ )$6"$3 AD7?373 

763 M0(2R0 3 "B"C0 'C$0# 'B#B()"$ ?0# 3 µ'E0(@6'-3 A-0Q"$37C,0 6". N-Q#B'(2E".*. 

4' ?2J' ,'#Eµ06"(3PC0 63-"@60$ 760J'-D B-%6D?"((" B',C". B". B'-#'(2µA0$' 

'B#E-0µµ06#?2 6#* 0?D(".J'* µ'6-K7'#*:  

1. :?6Cµ373 B.?$D6360* B(3J.7µ"@.  

2. 4@((3P3 ?0# 73µ2,'µ0 6%$ $'"E)$$36%$ 70.-I$ ?0# 'B0$07@((3P3 6%$ K,3 

73µ0,'µ)$%$.  

3. FB"("E#7µD* 6-"&#?K* 0&J"$C0*.  

4. N$0E$I-#73 A(276373*. 

5. 8"-&"("E#?)* µ'6-K7'#*. 

6. 4@E?-#73 0$0B0-0E%E#?I$ 76-063E#?I$. 

7. <'-µ#?)* µ'6-K7'#*. 

8. !060µ)6-373 6%$ &%(#I$ E(2-%$. 
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9. !060µ)6-373 6%$ B6%µ26%$ E(2-%$. 

10. H0-06K-373 0((3('B#,-27'%$ µ'60R@ 70.-I$ ?0# E(2-%$. 

 

90 B0-0B2$% 76"#Q'C0 ?060E-2&"$60$ 'BC 6DB". E#0 ?2J' 3µ)-0 B',C". ?0# 76" 6)("* 

63* ?2J' ,'#Eµ06"(3PC0* 7.E?'$6-I$"$60$ ?0# 0B"J3?'@"$60$ 3('?6-"$#?2 '$I 763 

7.$)Q'#0 B-"Q%-"@70µ' 7' 7606#76#?K 0$2(.7K 6".*. N$0(.6#?2 "# ('B6"µ)-'#'* E#0 

63$ ?2J' B0-2µ'6-" B'-#E-2&"$60# 763 7.$)Q'#0. 

  

F:6Aµ373 @.:$B6360* @(3=.7µ"> – ; B.?$D6360 6%$ B(3J.7µI$ 70.-I$ µB"-'C $0 

B0-".7#2S'# )$6"$'* ,#0?.µ2$7'#* 7' '6K7#0 A273 %* 7.$)B'#0 6%$ µ'60A0((Dµ'$%$ 

?(#µ06#?I$ 7.$J3?I$ B". )Q".$ 2µ'73 (B.Q. B'-#"-#7µ)$3 3(#"&2$'#0 ?0# 

7.$'B0?D(".J'* ,.7?"(C'* 763 J'-µ"-@Jµ#73 ?0# 6" #7"S@E#" Q-D$". B". 0&#'-I$'60# 

763$ 0$0SK6373 6-"&K*) ?0# )µµ'73 (0.R3µ)$3 K µ'#%µ)$3 B-%6"E'$K B0-0E%E#?D6360 

6". "#?"7.76Kµ06"*) 'BC,-073 760 SI0. 9" C,#" µB"-'C $0 7.µA0C$'# ?0# 7' µ3$#0C0 

A273 %* 7.$)B'#0 6%$ ,#0&"-'6#?I$ 7.µB'-#&"-#?I$ B-"6@B%$ B". 0?"(".J"@$ 60 

26"µ0 6". B(3J.7µ"@ 0$2 'B"QK (B.Q. 60 J3(.?2 6'C$".$ $0 .#"J'6"@$ )$0 B#" ?-.B6#?D 

B-D6.B" D60$ 'C$0# )E?.0 ?0# 7.$'BI* 3 B0-06K-37K 6".* 'C$0# (#ED6'-" 7.Q$K) 0((2 

?0# 6%$ ?0#-#?I$ 7.$J3?I$. 9)("* J0 B-)B'# $0 0$0&'-J'C D6# ?0# ?062 63 ,#2-?'#0 63* 

3µ)-0* B0-063-"@$60# ,#0?.µ2$7'#* 76"$ 0-#JµD 6%$ 70.-I$ B". 'C$0# '$'-E)* ?0# 2-0 

.B"PK&#'* E#0 B0-06K-373 (B.Q. 6#* B-%#$)* I-'* 63$ ^$"#R3 (#ED6'-0 SI0 'C$0# 

,-076K-#0 7' 7@E?-#73 µ' 6" µ'73µ)-#). ; µ)J","* B". '&0-µD70µ' K60$ 3 ?(077#?K 

Q-K73 in situ ,#0,-Dµ". B0-06K-373* (Jaeger 1994).  

= B0-063-36K* ?0(@B6'# 0BD76073 100 µ)6-%$ 7' '.J'C0 E-0µµK ?0# µ'6-2 D('* 6#* 

70@-'* B". A()B'# 7' 0BD76073 ,@" µ)6-%$ '?06)-%J'$ 6". µ"$"B06#"@. H-D?'#60# 

,3(0,K E#0 )$0$ ,#2,-"µ" B(26".* 6'772-%$ µ)6-%$. ; ,#0,-"µK 0.6K 

'B0$0(0µA2$'60# 6".(2Q#76"$ ,@" &"-)* 0$2 I-0 7' ,#0&"-'6#?)* J)7'#* 6". A#"6DB".. 

U#0 ?2J' 70@-0 B". EC$'60# 0$6#(3B6K 73µ'#I$'60# ?0# 6" &@(" 63* '2$ 'C$0# ,.$06K 3 

0$0E$I-#73 6".. 46" B)-0* ?2J' 3µ)-0* B',C". "# µ'6-K7'#* B.?$D6360* B". )Q".$ 

?060E-0&'C 0J-"CS"$60# ?0# AE0C$'# " µ)7"* D-"* E#0 ?2J' A#D6"B". 9)("* EC$'60# 

0$0E%EK 6". µ)7". D-". 6". 0-#Jµ"@ 70.-I$ E#0 ?2J' A#D6"B" 7' '?62-#" 7@µ&%$0 µ' 

63$ B'B063µ)$3 (Pianka 1975). <0 B-)B'# 7' 0.6D 6" 73µ'C" $0 0B"70&3$C7".µ' D6# 
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B"(@ 7B2$#0 ?2B"#0 0BD 6#* µ'('6"@µ'$'* A-0Q"$37C,'* 'CQ' )?6073 B". $0 B(37C0S' 

)76% 6#* ,#07627'#* 6". '?60-C".. U#0 (DE".* Dµ%* 7@E?-#73* µ' 63 ,#'J$K 

A#A(#"E-0&C0 0?"(".JK70µ' 63$ 6.B#?K 0.6K 0$0E%EK.  

 

4>((3J3 :0# 73µ2,'µ0 6%$ $'"C)$$36%$ 70.-E$ – [B%* 0$0&)-J3?' B0-0B2$% "# 

.P3()* B(3J.7µ#0?)* B.?$D636'* '$6'C$".$ 6"$ '$,"'#,#?D 0$60E%$#7µD ?0# 7.Q$2 

%J"@$ 76"$ ?0$#A0(#7µD (Melton 1982). 46" .BD µ'()63 7@763µ0 3 B-0?6#?K 6". 

?0$#A0(#7µ"@ )Q'# ,#0B#76%J'C (Adamopoulou et al. 1999). H-"?'#µ)$". $0 '?6#µ3J'C 3 

)$6073 6". &0#$"µ)$"., B-"Q%-K70µ' 7' 7@((3P3 D7%$ B'-#77D6'-%$ $'0-I$ 06Dµ%$ 

K60$ ,.$06D ?0# 7' 73µ2,'µ0 6".*. 9" µ0-?2-#7µ0 EC$'60# µ' 0B"?"BK '$D* ,0Q6@(". 

6". BC7% B",#"@ ('?6D* 0BD 6" µ'E2(" µ'70C") 6" "B"C" 'C$0# 6" C,#" E#0 ?2J' µK$0. X67# 

D(0 60 SI0 B". 0#Qµ0(%6C763?0$ 6"$ 82-6#" J0 )Q".$ ?"µµ)$" 6" C,#" ,2Q6.(" '$I 

'?'C$0 B". J0 7.((3&J"@$ 6"$ NB-C(#" J0 µ0-?0-#76"@$ 7' 2((" ,2Q6.(" (6" C,#" Dµ%* 

E#0 D(0 60 SI0 6". NB-#(C".). 463 7.$)Q'#0 60 SI0 0&K$"$60# '('@J'-0 76" B',C". G0 

6"$C7".µ' D6# 3 0B"?"BK ,0?6@(". ,'$ B-"?0('C B-"A(Kµ060 763$ ?C$373 6%$ 70.-I$ 

(D7" 0B"&'@E'60# 6" µ'70C" µ'E2(" ,2Q6.(" B". 'C$0# 6" 73µ0$6#?D6'-" E#0 63$ 

0$0--CQ373) ?0# 3 0#µ"--0EC0, B". 'C$0# "@6%* K 2((%* #,#0C6'-0 B'-#"-#7µ)$3, B0@'# 

0?0-#0C0. 

 

F@0$07.((;J'#* 6%$ $'0-E$ 06Bµ%$ – 4?"BD* 0.6K* 63* µ'JD,". 'C$0# $0 

'$6"B#76"@$ 60 26"µ0 '?'C$0 B". 'CQ0$ 73µ0,'.6'C 7' B-"3E"@µ'$'* ,'#Eµ06"(3PC'*. ; 

B-0?6#?K 63* 7@((3P3*-'B0$07@((3P3* Q-37#µ"B"#'C60# 7.$KJ%* %* '$0((0?6#?K 

µ)J","* E#0 63$ '?6Cµ373 63* B.?$D6360* B(3J.7µI$ (Pianka 1975). 463$ B-"?'Cµ'$3 

B'-CB6%73 Dµ%* '&0-µDS'60# 763$ B-"7B2J'#0 $0 'R0?-#A%J"@$ BD70 $'0-2 26"µ0 

B)&6".$ 6'(#?2 J@µ060 ?0$#A0(#7µ"@. [70 SI0 'B0$07.((3&J"@$ )Q".$ B-"&0$I* 

,#07%J'C 6%$ 'B#J)7'%$ 0BD 60 '$K(#?0 0-7'$#?2. ; '?6Cµ373 63* )$6073* 6". 

&0#$"µ)$". A07CS'60# 7' '?'C$'* 6#* 70@-'* B". ,'$ 'B0$0#Qµ0(%6CS"$60#.  

 

G@"("C#7µB* 6-"&#:;* 0&="$A0* – 463 ,#'J$K A#A(#"E-0&C0 )Q".$ B-"60J'C ,@" 

,#0&"-'6#?)* µ)J","# E#0 63$ '?6Cµ373 63* 6-"&#?K* ,#0J'7#µD6360* "#?"7.763µ26%$. 

:B'#,K Dµ%* 3 7.E?'?-#µ)$3 µ)6-373 0B"6'('C 63$ B()"$ 73µ0$6#?K B-"6'-0#D6360 E#0 



! ")!

63 7.E?'?-#µ)$3 µ'()63 'B#()R0µ' $0 '&0-µD7".µ' 0µ&D6'-'* E#0 µ#0 B#" B(K-3 

B-"7)EE#73 63* B0-0µ)6-"..  

 ; B-I63 µ)J","* A07CS'60# 763$ 6"B"J)6373 B0EC,%$ ',2&".* E#0 0-J-DB",0 

(Ausden 1996, McIntyre et al. 2001). =# B0EC,'* 'C$0# 0B(2 B(076#?2 B"6K-#0 60 "B"C0 

6"B"J'6"@$60# 7' 7.E?'?-#µ)$'* J)7'#* 76"$ A#D6"B" B". $0 'C$0# D7" 6" ,.$06D$ B#" 

0$6#B-"7%B'.6#?)* 6%$ ,#0&"-'6#?I$ µ#?-"'$,#0#63µ26%$ B". .B2-Q".$ 763$ .BD 

µ'()63 B'-#"QK. !0JI* 3 D(3 µ)J","* 7.$C76060# 763$ 6.Q0C0 B6I73 6%$ 06Dµ%$ 63* 

',0&"B0$C,0*, 3 "-JK 6"B"J)6373 6%$ B0EC,%$, µ' 60 Q'C(3 6". B"63-#"@ $0 '&2B6"$60# 

63* 'B#&2$'#0* 6". ',2&".*, 'C$0# B-%60-Q#?K* 73µ07C0*. =# B0EC,'* 6"B"J'6"@$60# 7' 

7'#-)* 6%$ ,)?0 )67# I76' $0 'C$0# '.?"(D6'-3 3 0$'@-'73 6".*. N&"@ µB".$ 763$ 

?062((3(3 ,#260R3, 60 B"6K-#0 B(3-"@$60# µ)Q-# 60 µ)70 6".* µ' 0#J.('$"E(.?D(3, 

".7C0 B". ,#063-'C 7' ?0(K ?06276073 60 0-J-DB",0 µ)Q-# $0 7.(('QJ'C 3 B0EC,0. =# 

B0EC,'* 7.(()E"$60# ?0# 0((2S"$60# ?2J' µK$0 ?0# 763 7.$)Q'#0 76" '-E076K-#" EC$'60# 

" B-"7,#"-#7µD* 6%$ 0-J-"BD,%$ B". )Q".$ B)7'# µ)70 760 B"6K-#0 0#J.('$"E(.?D(3*. 

U#0 6#* 0$2E?'* 63* )-'.$2* µ0* B-"Q%-K70µ' 7' 0$0E$I-#73 µ)Q-# 6" 'BCB'," 63* 

62R3*.  

; ,'@6'-3 µ)J","* 'C$0# 0.6K 6%$ 6'6-0EI$%$ (Diaz ?0# Carrascal 1990). H-D?'#60# 

E#0 µ#0 ?(077#?K µ)J"," 763$ "#?"("EC0 ',2&".* ?062 63$ "B"C0 )$0 6'6-2E%$" R@(#$" 

B(0C7#" B('.-2* 20 '?06"76I$ -CB6'60# 6.Q0C0 ?0# 763 7.$)Q'#0 ?060E-2&"$60# ?0# 

0$0E$%-CS"$60# D(0 60 07BD$,.(0 B". .B2-Q".$ 763$ J)73 B". B'-#?('C'60# 0BD 6" 

B(0C7#" ?0JI* ?0# D70 26"µ0 )Q".$ 63$ #?0$D6360 $0 ,#0&@E".$, B.Q. 0?-C,'*. ; D(3 

,#0,#?07C0 (0µA2$'# QI-0 E#0 ,#2763µ0 '$D* ('B6"@ '$I ?0$)$0 0BD 60 0-J-DB",0 ,'$ 

7.((0µA2$'60#. ; µ)J","* 6%$ 6'6-0EI$%$ 'B0$0(0µA2$'60# 6".(2Q#76"$ 30 &"-)* 

76"$ C,#" A#D6"B" (&.7#?2 ?0J)$0 0BD 60 30 6'6-2E%$0 'C$0# ,#0&"-'6#?D (DE% 

6.Q0#D6360*).  

!0# 76#* ,@" B'-#B6I7'#* 60 0B"6'()7µ060 'B'R'-E2S"$60# 7606#76#?2 ?0# 7' 

'BDµ'$" 762,#" 'R2E"$60# ,'C?6'* "µ"#D6360* 0$2µ'70 76#* ,#0&"-'6#?)* B'-#"Q)* 

(A()B' B0-0?26%). 

 

I$0C$E-#73 ?(276373* – = 6@B"* 63* A(276373* 76#* $37C,'* B0CS'# B-%60-Q#?D -D(" 

?0JI* 'B3-'2S'# 63$ B-%6"E'$K B0-0E%E#?D6360 ?0# 6'(#?2, µ)7% 6%$ 6-"&#?I$ 



! #+!

B('Eµ26%$, D(".* 6".* "-E0$#7µ"@* 76"$ A#D6"B". U#0 6#* 0$2E?'* 63* µ'()63* ,'$ 

,3µ#".-EKJ3?' B(K-'* &.6"(DE#" 0((2 7.(()QJ3?0$ 60 B)$6' ?.-C0-Q0 &.62 63* ?2J' 

A-0Q"$37C,0* 60 "B"C0 0B"R3-2$J3?0$ ?0# 763 7.$)Q'#0 µ'60&)-J3?0$ B-"* 

0$0E$I-#73 76"$ 9"µ)0 M"60$#?K* 6". 9µKµ06"* M#"("EC0* 6". H0$'B#763µC". 63* 

NJK$0*. =# B#" 73µ0$6#?"C µK$'* 'C$0# " 82-6#"* ?0# " NB-C(#"* "BD6' 60 B'-#77D6'-0 

&.62 'C$0# 7' 2$J373 ?0# 7.$'BI* 3 0$0E$I-#73 6".* 'C$0# B#" '@?"(3. 

 

8"-&"("C#:)* µ'6-;7'#* - H)-0 0BD 60 $'0-2 26"µ0 0#Qµ0(%6C763?0$ ?0# '$K(#?0 

0µ&"6)-%$ 6%$ &@(%$. ; 7@((3P3 6%$ 70.-I$ B-0Eµ06"B"#KJ3?' µ' 63$ 6'Q$#?K 63* 

J3('#2* (Pianka 1975). U#0 ?2J' SI", 0&"@ 0$0E$%-#SD60$ 6" &@(", ?060E-2&3?' µ#0 

7'#-2 0BD µ'6-K7'#*: 

8K?"* ?'&0("?"-µ"@ (SVL). [B%* )Q'# K,3 0$0&'-J'C, 6" µ)E'J"* 6". 7Iµ06"* 

)Q'# µ#0 ?0J"-#76#?K 73µ07C0 7' B"(("@* ?(2,".* 63* M#"("EC0*. 9" 7Iµ0 6%$ 70.-I$ 

µ'E0(I$'# ?0JD(3 63 ,#2-?'#0 63* S%K* 6".* (Meiri 2008). U#0 ?2J' SI" B". 

7.((0µA2$"$60$ ?060E-2&"$60$ 6" µK?"* 6". 7Iµ06"* 0BD 63$ 2?-3 6". -@EQ".* 

µ)Q-# 63$ 0µ2-0. 

8K?"* ?0# ?06276073 ".-2* (0$0E'$$3µ)$3 K DQ#). ; ?06276073 63* ".-2* 76#* 

70@-'* B0-)Q'# B"(@6#µ'* B(3-"&"-C'* ?0JI* B0-0,"7#0?2 J'%-'C60# %* ,'C?63* 63* 

J3-'.6#?K* BC'73* (Schall ?0# Pianka 1980, Vitt 1983). ; 0.6"6"µC0 7.$C76060# 763$ 

'?"@7#" 0?-%63-#07µD 63* ".-2* µB-"762 0BD 63 J)73 DB". 07?'C60# BC'73 0BD 6" 

J3-'.6K, µ' ?062((3(3 7@7B073 6%$ µ.I$ (Arnold 1984). 9" 6µ3J)$ ?"µµ26# 63* ".-2* 

7.$'QCS'# $0 ?#$'C60# )$6"$0 B-"7'(?@"$60* 63$ B-"7"QK 6". J3-'.6K '$I 3 70@-0 

0B",-2 (Dial ?0# Fitzpatrick 1983, 1984). ; 76-063E#?K 0.6K Q-37#µ"B"#'C60# '.-@6060 

76#* 70@-'* 63* "#?"E)$'#0* Lacertidae (Arnold 1988). = µ3Q0$#7µD* 06"$'C ?0# 6'(#?2 

'R0&0$CS'60# 7' B'-#A2(("$60 DB". 3 BC'73* 63* JK-'.73* 'C$0# B"(@ Q0µ3(K, DB%* E#0 

B0-2,'#Eµ0 760 $37#2 (Pérez-Mellado et al. 1997). H0-D6# 763$ B'-CB6%73 6%$ 8)70 

T#0A06I$, DB". ,'$ .B2-Q'# ?0$)$0* J3-'.6K*, J0 K60$ 0$0µ'$Dµ'$" $0 'µ&0$CS"$60# 

Q0µ3(2 'BCB',0 0.6"6"µC0*, 60 B"7"762 0$0E'$$3µ)$%$ ".-I$ 763 $37C,0 'C$0# 

µ0?-2$ 60 .P3(D6'-0 7' D(" 6" N-Q#B)(0E"* (Pafilis et al. 2009a). H#76'@".µ' D6# 6" 

76"#Q'C" 0.6D ,#?0#"("E'C60# 0BD 6"$ )$6"$" '$,"'#,#?D 0$60E%$#7µD (Vitt et al. 1974,!



! #*!

Pafilis et al. 2008). U#0 63$ 'B#A'A0C%73 63* B0-0B2$% 2B"P3*, (0µA2$"$60$ 

73µ'#I7'#* E#0 63$ ?06276073 63* ".-2* 7' ?2J' 7.((3&J)$ 26"µ". 

M2-"*. H0-D6# 6" A2-"* 7' µ#0 70@-0 µB"-'C $0 B0-".7#2S'# )$6"$'* 

,#0?.µ2$7'#* (Huey et al. 2001) %* 7.$)B'#0 ,#0&D-%$ B0-0ED$6%$ (B.Q. 3 B"7D6360 

63* ('C0* µB"-'C $0 0$6#B-"7%B'@'# )$0 73µ0$6#?D µ)-"* 63* 7.$"(#?K* µ2S0* 6". 

7Iµ06"* 6". SI"., 3 ".-2 7.Q$2 0B"?DB6'60# ?0# 7.$'BI* #?0$K B"7D6360 #76"@ 

Q2$'60#, 3 7.Q$D6360 6-"&"(3PC0* 'C$0# 0B-DA('63 ?0# µ3 ?0$"$#?K), " .B"("E#7µD* 

6". B0-)Q'# B"(@6#µ0 76"#Q'C0 E#0 "#?"&.7#"("E#?)* ?0# µ0?-""#?"("E#?)* )-'.$'* 

(Meiri 2010). U#E0$6#7µD* ,'$ 73µ0C$'# µD$" µ'E0(@6'-" µ)E'J"* 7Iµ06"* 0((2 ?0# 

µ'E0(@6'-" A2-"*. U#0 6"$ (DE" 0.6D ?060E-2&3?' 3 µ2S0 6". 7Iµ06"* E#0 ?2J' SI" 

B". 7.((K&J3?'.  

H#J0$)* 0BI('#'* 7' ,2Q6.(0 K 0?Dµ0 ?0# BD,#0. = '$,"'#,#?D* 0$60E%$#7µD* 

,'$ B'-#"-CS'60# µD$" 76"$ ?0$#A0(#7µD, DB". '$K(#?0 26"µ0 ?060A-"QJCS".$ $'0-2, 

0((2 '?&-2S'60# ?0# µ' 'B#J)7'#* µ'60R@ 6%$ 06Dµ%$ 63* C,#0* 3(#0?#0?K* ?(273*. 

NB"6)('7µ0 0.6I$ 6%$ 0$0µ'6-K7'%$ 'C$0# " 0?-%63-#07µD* µ'(I$. U#0 6"$ C,#" (DE" 

B". B-0Eµ06"B"#KJ3?' ?060E-0&K 63* ?06276073* 63* ".-2*, ?-06KJ3?0$ 73µ'#I7'#* 

E#0 B#J0$2 ?"µµ)$0 ,2Q6.(0 K BD,#0.  

 

!060µ)6-373 6%$ @6%µ26%$ 6%$ C(2-%$ – =# E(2-"# 7.Q$2 B'J0C$".$ B2$% 76#* 

A-0Q"$37C,'* DB". &%(#2S".$. 90 µ#?-2 6".*, B". E#0 ,#2&"-".* (DE".* ,'$ 

?060&)-$".$ $0 B'62R".$ ?0# $0 'E?060('CP".$ 63 $37C,0, 'BC73* A-C7?".$ J2$06" 

µ)70 K ,CB(0 763 &%(#2. 90 B6Iµ060 6%$ J0(077"B".(#I$ (#B0C$".$ &.7#?2 60 

$37#%6#?2 "#?"7@763µ060 ?0# 'µB(".6CS".$ µ' J-'B6#?2 76"#Q'C0 6"$ A#D6"B" (Sobey 

?0# Kenworthy 1979). U#0 0.6D 6" (DE" 'B#Q'#-KJ3?' 3 ?060E-0&K D(%$ 6%$ B6%µ26%$ 

0BD E(0-"B"@(#0, #,C%* 76#* 0-Q)* 6". ?0("?0#-#"@ "BD6' ?0# B0-063-'C60# 3 

.P3(D6'-3 J$37#µD6360 µ'60R@ 6%$ $'"77I$.  

 

!060C-0&; 0((3('@#,-27'%$ µ'60S> C(2-%$ :0# 70.-E$ – [B%* 0$0&)-J3?' ,'$ 

&0C$'60# D6# "# 073µDE(0-"# J3-'@".$ 6#* 70@-'* (Cooper et al. 2004) 0((2 µ2(("$ 

)Q".$ 0$0B6@R'# 7.µA#%6#?)* 7Q)7'#*. 46#* 'B#7?)P'#* µ0* 76#* A-0Q"$37C,0* ?062 63$ 

B'-C"," B". "# E(2-"# &%(#2S".$ ?0# 60 $'0-2 E(0-"B"@(#0 B0-0µ)$".$ 763 &%(#2 



! #"!

(6)(3 80-6C". µ' µ)70 1".$C".) )E#$0$ 'B#6DB#'* B0-063-K7'#* (µ' Q-K73 ?.0(#I$) 6%$ 

?#$K7'%$ 6%$ 70.-I$ E@-% 0BD 6#* &%(#)*. 

 

!060µ)6-373 6%$ &%(#E$ 6%$ C(2-%$ – XQ'# EC$'# K,3 (DE"* E#0 63 73µ07C0 B". 

µB"-'C $0 )Q'# 3 B0-".7C0 J0(077"B".(#I$ 7' µ#0 $37C,0. H0-0,"7#0?2 3 B.?$D6360 

6%$ B".(#I$ 7' µ#0 B'-#"QK '?6#µ260# A273 6". B(KJ".* 6%$ &%(#I$ B". 

B0-063-"@$60#. 4' ?2J' A-0Q"$37C,0 'B#Q'#-KJ3?' $0 ?060E-0&'C µ' 63 µ)E#763 ,.$06K 

0?-CA'#0 " 0-#JµD* 6%$ &%(#I$. 

 

F#:B$0 8. O%(#2 E(2-%$ 0BD 6#* 8)70 T#0A06)*. 

 

Q'-µ#:)* µ'6-;7'#* – ; J'-µ"-@Jµ#73 'C$0# C7%* 3 73µ0$6#?D6'-3 &.7#"("E#?K 

('#6".-EC0 6%$ '-B'6I$. :BC73* 0B"6)('7' )$0$ 0BD 6".* A07#?"@* 2R"$'* 63* µ'()63*. 

X67# 76#* 'B#7?)P'#* B". B-0Eµ06"B"#KJ3?0$ 76#* A-0Q"$37C,'* 'B#Q'#-KJ3?' 3 

7?#0E-2&373 6". J'-µ#?"@ B'-#A2(("$6"* 6%$ A#"6DB".. 4.$"B6#?2 (K&J3?0$ 



! ##!

µ'6-K7'#* E#0 6#* J'-µ"?-07C'* B',C"., 6#* ('#6".-E#?)* ?0# 6#* 'B#('EDµ'$'* 

J'-µ"?-07C'*.  

<'-µ"?-07C'* B',C".. !062 63 ,#2-?'#0 6%$ ,'#Eµ06"(3P#I$ B-0Eµ06"B"#KJ3?' 

?0# (KP3 6%$ J'-µ"?-07#I$ 7Iµ06"* (Tb), E#0 D(0 60 SI0 B". 7.((0µA2$"$60$. X67# 

7' ?2J' B'-CB6%73 ?060E-2&3?0$ B)-0 0BD 63$ Tb, 3 J'-µ"?-07C0 6". .B"76-Iµ06"* 

76" "B"C" 7.(()QJ3?' 6" SI", ?0JI* ?0# 3 J'-µ"?-07C0 6". 0)-0 5 '?06"762 B2$% 0BD 

6" 73µ'C" DB". 7.(()QJ3?' 6" SI" (J'-µDµ'6-" .BD 7?#2$, Lemos-Espinal et al. 1997). 

:B#B()"$ Q0-0?63-C763?' 6" .BD76-%µ0 ?0# 73µ'#IJ3?0$ 60 76"#Q'C0 60.6D6360* E#0 

6" ?2J' SI" ('C,"*, &@(", 3(#?#0?K ?(273). 

; (KP3 6%$ Tb )E#$' µ' 7'A07µD 76".* B'-#"-#7µ"@* B". )J'7' " Avery (1982) 

E#0 63$ 7.(("EK J'-µ#?I$ ,',"µ)$%$ 76" B',C". U#0 6#* µ'6-K7'#* Q-37#µ"B"#KJ3?' 

'#,#?D .,-0-E.-#?D J'-µDµ'6-" (Cloacal quick reader thermometer, Miller & Co., New 

York). 

5'#6".-E#?)* J'-µ"?-07C'*. U#0 6"$ .B"("E#7µD 6%$ ('#6".-E#?I$ 

J'-µ"?-07#I$ (Te) Q-37#µ"B"#KJ3?0$ Q2(?#$"# 7%(K$'* "# 2?-'* 6%$ "B"C%$ K60$ 

?0(.µµ)$'* µ' B(076'(C$3. :C$0# E$%76D D6# B0-Dµ"#0 µ"$6)(0 'µ&0$CS".$ 60Q@6'-".* 

-.Jµ"@* J)-µ0$73* ?0# P@R3* 0BD 6#* C,#'* 6#* 70@-'* (Hertz 1992, Bauwens et al. 

1996). H-"?'#µ)$". $0 '$#7Q.J'C 3 J'-µ"Q%-36#?K 6".* #?0$D6360 )67# I76' $0 

B-"7"µ"#2S".$ B'-#77D6'-" 76#* J'-µ#?)* #,#D636'* 6%$ 'R'60S"µ)$%$ SI%$, 

B-"76)J3?' µ#?-K B"7D6360 $'-"@ (2,5-3 ml) 76" '7%6'-#?D 6".* B-#$ 0BD 63$ 

6"B"J)6373 6".* 76" B',C" (Bakken 1992, Grbac ?0# Bauwens 2001)  

 =# 7%(K$'* 6".* "B"C".* Q-37#µ"B"#K70µ' 'CQ0$ µK?"* 4,5 '?06"762. 4' D('* 

6#* B'-#B6I7'#* 3 ,#2µ'6-"* K60$ 112 Q#(#"762, µ)E'J"* B". 60#-#2S'# 763$ B('#"P3&C0 

6%$ '((3$#?I$ Lacertidae. H-"?'#µ)$". $0 0B"70&3$#76'C 3 0?-#AK* J'-µ#?K 7Q)73 

µ"$6)(".-70@-0*, '&0-µD763?' 3 0?D(".J3 ,#0,#?07C0: 6" "µ"C%µ0 ?0# 3 70@-0 

(S%$60$K ?0# ,'µ)$3 B2$% 7' '#,#?K R@(#$3 A273 )67# I76' $0 µ3$ µB"-'C $0 ?#$'C60#) 

6"B"J'6"@$60$ 7' 0B"7627'#* B". ,#)&'-0$ ?062 5 '?06"762 0BD 760J'-K B3EK 

J)-µ0$73* (3('?6-#?D* (0µB6K-0* 150W). !2J' 5 ('B62 (0µA2$"$60$ 3 J'-µ"?-07C0 

7Iµ06"* 63* 70@-0* ?0JI* ?0# 3 J'-µ"?-07C0 6". '7%6'-#?"@ 6". 7%(K$0. NBD 6"$ 

7.7Q'6#7µD 6%$ ,',"µ)$%$ ?0607?'.2763?' '.J'C0 B0(#$,-Dµ373* 63* "B"C0* 60 



! #$!

Q0-0?63-#76#?2 B'-#E-2&".$ 63$ 0?-#AK 7Q)73 63* J'-µ#?K* B-"7"µ"C%73*. U#0 63 

70@-0 63* 4?@-". 3 7Q)73 0.6K 'C$0# Tb=1,043Te-1,47. 

 ; 6"B"J)6373 6%$ µ"$6)(%$ 76"$ A#D6"B" )E#$' µ' E$Iµ"$0 63$ ?2(.P3 D7" 6" 

,.$06D$ B'-#77D6'-%$ µ#?-"?(#µ06#?I$ 7.$J3?I$ DB%* 0.6)* ,#0µ"-&I$"$60# 7' )$0 

"#?"7@763µ0. 9" B-%6D?"((" B". 0?"(".JKJ3?' 763$ 6"B"J)6373 6%$ µ"$6)(%$ 

B'-#'(2µA0$' 6-'#* ?0607627'#* 7' 7Q)73 µ' 6"$ &%6#7µD B2$% 76" µ"$6)(" - 2µ'73 

)?J'73 76"$ K(#" (FL), 3µC&%* (SL) ?0# 7?"62,# (D)- ?0# 6-'#* Q0-0?63-#76#?"@* 

6@B".* .B"76-Iµ06"* 6%$ A#"6DB%$ - 76-%µ$K (L), QIµ0 (G), A-2Q"* (R) ?0# 2µµ"* (S) 

763$ B'-CB6%73 "#?"7.763µ26%$ 7' 0µµ"JC$'*. X67# 6'(#?2 B-")?.P0$ 60 0?D(".J0 9 

S'@E3 7.$,.07µ"@ 7.$J3?I$ &%6#7µ"@-.B"76-Iµ06"*: FL-G, FL-L, FL-R, SL-G, SL-

L, SL-R, D-G, D-L, D-R. ; 6"B"J)6373 )E#$' 'µB'#-#?2, 'B#()E"$60* 6#* J)7'#* DB". 

7.$KJ%* A-C7?"$60# "# 70@-'*, 0((2 ,'$ B0-0('CP0µ' $0 A2(".µ' µ"$6)(0 ?0# '?'C 

DB". 7B2$#0 0B0$6I$60#, I76' $0 .B2-R'# )$0* 0-$36#?D* µ2-6.-0* 76" B'#-0µ06#?K 

,#0,#?07C0.  

 ; (KP3 6%$ J'-µ"?-07#I$ )E#$' µ' 63$ Q-K73 7.76Kµ06"* 3('?6-"$#?I$ 

J'-µ"?-07#0?I$ ?060E-0&)%$ (Hobo electronical thermometers) B". B0-)µ'$0$ 

7.$,','µ)$"# ?0JD(3 63$ ,#2-?'#0 63* ,'#Eµ06"(3PC0* µ' 60 µ"$6)(0. =# 6#µ)* 6%$ Te 

(0µA2$"$60$ ?2J' µ#7K I-0 ?0# 7' ?2J' B'-CB6%73 73µ'#I$"$60$ 6D7" 3 J'-µ"?-07C0 

6". 0)-0 D7" ?0# 3 ?06276073 6". &%6#7µ"@ 76" µ"$6)(". 9" 6'('.60C" 76"#Q'C" 'C$0# 

#,#0C6'-0 73µ0$6#?D ?0JI* µ)70 76"$ 3µ'-K7#" ?@?(" "# 7.$JK?'* &%6#7µ"@ 7' µ#0 

7.E?'?-#µ)$3 J)73 0((2S".$. X67# µ"$6)(" B". ?062 63$ 6"B"J)6373 6". ?0J"-C763?' 

70$ SL 6" µ'73µ)-# µB"-'C $0 'C$0# 7' ?06276073 FL ?"?.  

 4' ?2J' A#D6"B" 6"B"J'6KJ3?0$ 16 µ"$6)(0 E#0 µ#0 3µ)-0 ?0# "# J'-µ"?-07C'* 

?060E-2&"$60$, 0BD 6#* B-I6'* I-'* ,-0763-#D6360* 6%$ SI%$ (07.30-10.30 0$2("E0 

µ' 63$ 'B"QK), )%* ?0# µ#0 I-0 0BD 63$ 'µ&2$#73 63* 6'('.60C0* 70@-0* (17.00-20.00 

0$2("E0 µ' 63$ 'B"QK). 

:B#('EDµ'$'* J'-µ"?-07C'*. =-#7µ)$'* 70@-'* µ'60&)-J3?0$ 76#* '?6-"&)* 

'-B'6I$ 6". 9µKµ06"* M#"("EC0* 6". :!HN E#0 63$ '?6Cµ373 6%$ 'B#('EDµ'$%$ 

J'-µ"?-07#I$. U#0 6"$ .B"("E#7µD 6%$ 6'('.60C%$ Q-37#µ"B"#KJ3?' '#,#?2 

,#0µ"-&%µ)$"* ,#2,-"µ"* J'-µ"?-07#0?K* ?(C73*. =# ,#07627'#* 6". ,#0,-Dµ". K60$ 

100cm x 25cm x 25cm 6" ,2B',D 6". K60$ ?0(.µµ)$" µ' QIµ0 '$I 60 B('.-#?2 



! #%!

6"#QIµ060 'CQ0$ B-"3E".µ)$%* ?0(.&J'C µ' 0,#0&0$)* B(076#?D Q-Iµ0 B-"?'#µ)$". $0 

'R07&0(#76'C 3 B0-'µBD,#73 "B6#?K* 'B0&K* µ'60R@ 3µI$ ?0# 6". SI".. 

 463$ µ#0 2?-3 6". ,#0,-Dµ". 6"B"J'6KJ3?0$ 7.E?'$6-%6#?"C 3('?6-#?"C 

(0µB6K-'* #7Q@"* 45 W ?0# 150 W 7' @P"* 35 '?06"762 0BD 6" ,2B',", '$I 763$ 2((3 

B-"70-6KJ3?0$ 76" 'R%6'-#?D 6"CQ%µ0 63* 76'$K* B('.-2* 6". ,#0,-Dµ". B0E"?@76'#*. 

=# J'-µ"?-07C'* 0)-0 ?062 µK?"* 6". ,#0,-Dµ". ?.µ0C$"$60$ 0BD 50°C )%* 10 °C.  

 463$ (KP3 6%$ J'-µ"?-07#I$ Q-37#µ"B"#KJ3?' 6" C,#" J'-µDµ'6-" µ' 6#* 

µ'6-K7'#* B',C". (Castilla ?0# Bauwens, 1991). =# J'-µ"?-07C'* (0µA2$"$60$ 0BD 60 

SI0 µ' 6"$ C,#" 6-DB" DB%* ?0# 76" B',C". ; (KP3 6%$ J'-µ"?-07#I$ EC$"$60$ ?2J' 30 

min 'BC 5 I-'* 7' 3µ'-K7#0 A273. H0-2((3(0 ?060E-2&"$60$ ?0# 3 J'-µ"?-07C0 6". 

0)-0 76" 73µ'C" DB". A-C7?"$60$ 3 70@-0 63 ,',"µ)$3 Q-"$#?K 76#EµK.  

 <0 B-)B'# $0 6"$#76'C D6# 763$ 7606#76#?K 'B'R'-E07C0 6%$ ,',"µ)$%$ 

Q-37#µ"B"#KJ3?0$ µD$" "# 6#µ)* 6%$ J'-#$I$ 'B#('E"µ)$%$ J'-µ"?-07#I$. NBD 6".* 

B'-#77D6'-".* '-'.$36)* B". )Q".$ ?060B#076'C µ' J'-µ#?)* µ'()6'* 70.-I$, )Q'# 

J'%-3J'C D6# 6" ?0("?0C-# 'C$0# 3 B'-C","* B". "# 70@-'* 6%$ '@?-06%$ ?(#µ26%$ 

µB"-"@$ ?0# J'-µ"-.JµCS".$ µ' 63 µ'E0(@6'-3 0?-CA'#0 (DE% 63* '(0Q#76"B"C373* 6%$ 

B'-#"-#76#?I$ B0-0ED$6%$. N.6D 73µ0C$'# D6# 7' E'$#?)* E-0µµ)* .B2-Q'# 0&J"$C0 

6-"&K*, 0((2 0?Dµ3 ?0# 763$ B'-CB6%73 6%$ µ'7"E'#0?I$ $37#I$ 7CE".-0 ,'$ 

B0-063-'C60# )(('#P3 (Fuentes 1984). :B#B()"$ 'B#?-06'C )$0 B("@7#" J'-µ#?D µ%70Y?D 

B". B-"7&)-'# µ#0 µ'E2(3 B"#?#(C0 'B#("EI$ (Huey 1982). X67# 76#* B'-#77D6'-'* 

µ'()6'* )Q".$ Q-37#µ"B"#3J'C E#0 63$ '?6Cµ373 6%$ J'-µ"-.Jµ#76#?I$ B-"6@B%$ "# 

J'-#$)* 'B#('EDµ'$'* J'-µ"?-07C'* (Bauwens et al. 1995, Grbac ?0# Bauwens 2001, 

Gvozdik ?0# Castilla 2001). 

 

4.(("C; :0# ,#06;-373 6%$ NE%$ 

 

U#0 6#* 0$2E?'* 63* )-'.$0* (B'C-0µ0 B-"7"µ"C%73* ?0$#A0(#7µ"@, E)$$373 

$'0-I$ 70.-I$ 76" '-E076K-#" E#0 63 µ'()63 63* 0$0B0-0E%EK* 6%$ E#E0$6#0C%$ 

06Dµ%$ 0BD 6#* 8)70 T#0A06)*) Q-'#2763?' ?2B"#0 SI0 $0 µ'60&'-J"@$ 76#* 

'E?0607627'#* 6". 9µKµ06"* M#"("EC0* 6". H0$'B#763µC". 63* NJK$0*. [(0 60 SI0 

7.(()QJ3?0$ 0BD 6" B',C" ?062 63 ,#2-?'#0 '?BD$373* 63* µ'()63*.  



! #&!

U#0 D7" ?0#-D B0-)µ'$0$ S%$60$)* "# 70@-'* '?6-)&"$60$ 7' '#,#?2 

,#0µ"-&%µ)$" QI-" 76#* '?6-"&)* '-B'6I$ 6". 9µKµ06"* M#"("EC0*, µ' 760J'-K 

J'-µ"?-07C0 (250 C), .E-07C0 (80%) ?0JI* ?0# B-"-.Jµ#7µ)$3 &%6"B'-C"," (12 I-'* 

&%*: 12 I-'* 7?"62,# 0BD (2µB0 P.Q-"@ &%6#7µ"@). :B#B()"$ E#0 8 I-'* ?2J' 3µ)-0 

K60$ 0$0µµ)$'* (2µB'* J)-µ0$73* (60W) I76' "# 70@-'* $0 ,#'.?"(@$"$60# 763 

J'-µ"-@Jµ#73.  

=# 70@-'* ?0JD(3 63 ,#2-?'#0 B0-0µ"$K* 6".* 76" J2(0µ" '?6-"&I$ 

76'E2S"$60$ µ'µ"$%µ)$0 7' E.2(#$0 terraria ,#07627'%$ 20cm x 25cm x 15 cm 760 

"B"C0 6" B26%µ0 K60$ ?0(.µµ)$" µ' 2µµ" J0(2773*, )67# I76' $0 'R07&0(CS'60# 3 D7" 

6" ,.$06D ?0(@6'-3 J'-µ"µD$%73 (3 2µµ"* ,#063-'C 63 J'-µ"?-07C0). 4' ?2J' 

terrarium .BK-Q0$ 6"@A(0 ?0# B)6-'* 60 "B"C0 Q-37Cµ'.70$ 70$ ?060&@E#0 E#0 60 SI0. 

=# 70@-'* 'CQ0$ B-D7A073 ad libitum 7' $'-D. 90 SI0 60_S"$60$ ?2J' ,@" µ)-'* µ' 

B-"$@µ&'* ?"('"B6)-%$ 63* "#?"E)$'#0* Tenebrionidae, '$I 7.Q$2 3 ,C0#62 6".* 

'µB(".6CS"$60$ µ' '$K(#?".* E-@(".* '?6-"&I$ ("#?"E)$'#0 Gryllidae) ?0JI* ?0# µ' 

'#,#?2 E#0 '-B'62 B"(.A#60µ#$"@Q0 7.µB(3-Iµ060 (Reptivite).  

 

I$0@0-0C%C#:; 0@","6#:B6360 – !2J' terrarium B". &#("R'$"@7' ?# 0BD µ#0 )E?." 

J3(.?K 70@-0 '('EQD60$ ?0J3µ'-#$2 E#0 B0-".7C0 0.EI$. Nµ)7%* µD(#* ,#0B#76%$D60$ 

D6# 6" J3(.?D E)$$37' 6" 0.ED 6"B"J'6"@60$ 7' 'B%076K-0 0&"@ B-"3E".µ)$%* 

?060E-0&D60$ 6" µ)E'J"* 6". 0.E"@ ?0# 63* E)$$0*. = DE?"* 6". 0.E"@ .B"("EC763?' 

µ'6-I$60* 63 µ'E0(@6'-3 ?0# 63 µ#?-D6'-3 ,#2µ'6-" µ' 0?-CA'#0 0,1 Q#(#"76"@ ?0# 763 

7.$)Q'#0 Q-37#µ"B"#I$60* 63$ 'RC7%73 B". 0B",C,'# 6"$ DE?" E#0 )$0 '(('#P"'#,)*: 

(4/3) B0b2, DB". 0 = 6" Kµ#7. 63* µ'E0(@6'-3* ,#0µ)6-". ?0# b = 6" Kµ#7. 63* 

µ#?-D6'-3* ,#0µ)6-". (Mayhew 1963). = DE?"* 63* E)$$0* .B"("EC763?' %* 6" 

0B"6)('7µ0 6". B"((0B(07#07µ"@ 6". µ'E)J".* 63* E)$$0* µ' 6"$ DE?" 6". 0.E"@.  

 

T.=µB* 0$2@6.S3* 6%$ $'"C)$$36%$ 70.-E$ – 4' 06"µ#?2 terraria 6"B"J'6KJ3?0$ "# 

70@-'* B". E'$$KJ3?0$ 76" '-E076K-#" K B". 7.(()QJ3?0$ 76" B',C" ?0# 7' 

'A,"µ0,#0C0 A273 ?060E-0&D60$ " -.JµD* 0$2B6.RK* 6".* 7' 'BCB'," 0?-CA'#0* 

Q#(#"76"@ µ' Q-K73 3('?6-"$#?"@ µ'6-36K Wernier.  

 



! #'!

D-"7"µ"A%73 :0$#?0(#7µ"> - U#0 63 B-"7"µ"C%73 6". ?0$#A0(#7µ"@ 

Q-37#µ"B"#KJ3?0$ 12 0-7'$#?2 SI0 0BD 6#* T#0A06)* ?0# 12 0BD 63 4?@-". ; 

,#0,#?07C0 B". 0?"(".JK70µ' K60$ B0-0((0EK 63* µ'J","("EC0* B". B-"62J3?' 0BD 

6".* Castilla ?0# Van Damme (1996).  

9"  B'C-0µ0 )(0A' QI-0 7' ,%µ26#" µ' 760J'-K J'-µ"?-07C0 25"C 7' E.2(#$" 

terrarium  (µK?"* 120cm, B(26"* 30 cm ?0# @P"* 35 cm, '#?D$0 9). 460 40 cm 0BD 6" 

)$0 2?-" 6". ,#0,-Dµ". 6"B"J'6KJ3?' )$0 E.2(#$" ,#0Q%-#76#?D, '$I 76" 2((" 2?-" 

'E?060762J3?0$ ,@" ,#0&0$K ,"Q'C0 60 "B"C0 ,#0Q%-#SD60$ 0BD )$0 0,#0&0$)* 

,#2&-0Eµ0. 46" )$0 0BD 0.62 6"B"J'6"@70µ' B-"$@µ&'* ?"('"B6)-%$ 6". E)$".* 

Tenebrio '$I 76" 2((" µ#0 $'0-K 70@-0 µ' µK?"* ?'&0("?"-µ"@ 30-35 Q#(#"76I$. ; 

B0-0B2$% ,#0,#?07C0 'R07&0(CS'# D6# " J3-'.6K* J0 )Q'# µD$" "B6#?K 'B0&K µ' 6" 

JK-0µ0 ?0# DQ# "7&-36#?K ?0JI* "# 70@-'* 'B3-'2S"$60# 7' µ'E2(3 ?(Cµ0?0 0BD 

"7&-36#?2 '-'JC7µ060 (Cooper ?0# Alberts 1991). H-#$ 6" B'C-0µ0 ,'$ Q"-3EKJ3?' 

6-"&K 760 0-7'$#?2 E#0 µ#0 'A,"µ2,0. H-D7A073 7' $'-D K60$ 0B-D7?"B63.  

 

F#:B$0 9. Terrarium B-"7"µ"C%73* ?0$#A0(#7µ"@. 463$ 0-#76'-K B('.-2 ,#0?-C$"$60# 

"# B-"$@µ&'* ?0# 3 $'0-K 70@-0 '$I 763 ,'R#2 '$K(#?" 0-7'$#?D 0BD 6#* T#0A06)*. 

 

90 0-7'$#?2 6"B"J'6"@$60$ 763$ B('.-2 6". ,#0,-Dµ". B". "-CS'60# 0BD 6" 

E.2(#$" ,#0Q%-#76#?D, )Q"$60* "B6#?K 'B0&K µ' 63 ('C0. `76'-0 0BD 30 min 6" 

,#0&0$)* ,#0Q%-#76#?D 0&0#-"@60$ ?0# B0-0?"(".J"@70µ' 63$ B"-'C0 63* 70@-0*. N$ 

?06'.J.$D60$ 2µ'70 76" E.2(#$" ,"Q'C" ?0# B-"7B0J"@7' $0 7.((2A'# 63 $'0-K 70@-0 

3 7.µB'-#&"-2 ?060E-0&D60$ %* ?0$#A0(#76#?K, 0$ 'B#6CJ"$60$ 76#* B-"$@µ&'* 

J'%-"@60$ µ3 ?0$#A0(#76#?K 7.µB'-#&"-2, '$I 0$ ,'$ ?06'.J.$D60$ B-"* 60 ,"Q'C0 

0((2 B-"* 2(('* ?06'.J@$7'#* 6" J'%-"@70µ' 0$'R2-6363 7.µB'-#&"-2.  !2J' SI" 

7.µµ'6'CQ' 76" B'C-0µ0 µC0 &"-2. 9" B'C-0µ0 'B0$0(K&J3?' ,@" &"-)* 7' ,#2763µ0 25 



! #(!

3µ'-I$. NRCS'# $0 B-"7J)7".µ' D6# E#0 6#* 0$2E?'* 6". B'#-2µ06"* ?0607?'.2763?0$ 

6-'#* ,#2,-"µ"# ?0# 3 «('C0» 6"B"J'6"@$60$ BD6' 0-#76'-2 ?0# BD6' ,'R#2 6". 

,#0&-2Eµ06"*. 46" 'B0$0(3B6#?D B'C-0µ0 "# 7.$JK?'* E#0 ?2J' SI" K60$ ,#0&"-'6#?)* 

7' 7Q)73 µ' 6" B-I6" B'C-0µ0 (terrarium, J)73 ('C0*). 

 

F:6-"&; $'0-E$ 70.-E$ :26% 0@B ,#0&"-'6#:B :0='76E* ,#06-"&;* – 8' 6" 

7.E?'?-#µ)$" B'C-0µ0 7?"BD* µ0* K60$ $0 '?6#µK7".µ' 63 73µ07C0 63* B"7D6360* 6". 

?0J3µ'-#$"@ 7#63-)7#". 763$ 0$2B6.R3 6%$ $'"E)$$36%$ 70.-I$. 8#0 "µ2,0 70.-I$ 

0BD 6#* T#0A06)* ?0# µ#0 0BD 63 4?@-" J0 6-)&"$60$ ?0$"$#?2 '$I 2(('* ,@" (µ#0 0BD 

?2J' A#D6"B") J0 '(2µA0$0$ µ'#%µ)$3 B"7D6360 6-"&K*. 9" B'C-0µ0 J0 

B-0Eµ06"B"#"@60$ 76#* 'E?0607627'#* 6". L%"("E#?"@ !KB". 6". H0$'B#763µC". 6". 

9'( NACA. T.76.QI* ,'$ ?06)763 '&#?6K 3 '&0-µ"EK 6". B'#-2µ06"* (DE% 

0$6#?'#µ'$#?I$ ,.7?"(#I$. 4.E?'?-#µ)$0 ?0µC0 0BD 6#* 0'-"B"-#?)* '60#-'C'* B". 

7.$,)".$ 63$ :((2,0 µ' 6" 17-0K( ,'$ µ'60&)-'# SI0 2((0 0BD 60 ?06"#?C,#0 %* 

&"-6C". a-J0µ' 7' 'B0&K µ' 6".* .B'@J.$".* cargo 63* El Al "# "B"C"# 'R'62S".$ 6" 

'$,'QDµ'$" 'R0C-'73* ?0JI* B-D?'#60# E#0 '-'.$36#?D .(#?D B". 0B"76)(('60# 0BD 

H0$'B#76Kµ#" 7' 2((" H0$'B#76Kµ#". :(BCS".µ' D6# J0 A-'J'C 6-DB"* I76' 6" B'C-0µ0 

$0 EC$'# 6'(#?2 µ)70 76" 2011. 

 

IDO9F5F48I9I 

 

F.-;µ060 0@B 6#* $37A,'* 6". I-P#@'(2C".* - !062 63 ,#2-?'#0 63* µ'()63* 

B-0Eµ06"B"#KJ3?0$ ,'#Eµ06"(3PC'* 760 B'-#77D6'-0 $37#2 6". N-Q#B'(2E".* 63* 

4?@-". µ' 7?"BD 63$ 0$0?2(.P3 B#J0$I$ &0#$"µ)$%$ E#E0$6#7µ"@. 4' ?2J' 'BC7?'P3 

(0µA2$"$60$ "#?"("E#?)* ?0# µ"-&"("E#?)* µ'6-K7'#* 7@µ&%$0 µ' 6" B-%6D?"((" 

B',C". B". .#"J'6K70µ'. 4.$"(#?2 'B#7?'&JK?0µ' 14 $37C,'* '$I B-0Eµ06"B"#KJ3?0$ 

6 ,'#Eµ06"(3PC'* ((DE% ,.7µ'$I$ ?0#-#?I$ 7.$J3?I$ ,'$ 762J3?' ,.$06D 6" 7?2&"* 

$0 B-"7'EEC7'# 6#* A-0QI,'#* 8)70 T#0A06)* ?062 6#* &J#$"B%-#$)* 'B#7?)P'#*). 9" 

µ)E'J"* 7Iµ06"* K60$ 7' D('* 6#* $37C,'* µ'E0(@6'-" 0BD '?'C$" 6%$ 70.-I$ 63* 

4?@-".. H)-0$ Dµ%* 0BD 6#* K,3 E$%76)* B'-#B6I7'#* 6%$ 8)70 T#0A06I$ ?0# 6". 

50?"$37#"@, 7' ?0$)$0 2((" $372?# ,'$ '$6"BC763?' E#E0$6#7µD*. U#0 6"$ (DE" 0.6D 



! #)!

'B#?'$6-I70µ' 63$ B-"7"QK µ0* 76".* B(3J.7µ"@* 0.6"@* 7' 7@E?-#73 B2$60 µ' 

'?'C$".* 63* 4?@-".. 90 0B"6'()7µ060 6%$ ,'#Eµ06"(3P#I$ 0BD 6#* ,#2&"-'* $37C,'* 

0B",C,"$60# 76"$ HC$0?0 1.  

 

U37A,0 SVL 

0-7'$#:E$ 

SVL 

=3(.:E$ 

D.:$B6360 

@(3=.7µ"> 

V%(#)* 

C(2-%$ 

D0-".7A0 

:067#:#E$ 

8)70 T#0A06)* 85.28 (69) 70.34 (43) 850 50 - 

XR% T#0A06)* 66.12 (46) 57.98 (25) 110 8 + 

50?"$K7# 71.95 (64) 62.27 (25) 350 10 + 

M0(2R0 64.55 (33) 57.07 (19) 95 5 + 

40-0?3$D 64.86 (15) 54.7 (6) 70 0 + 

H(06'#2 64.2 (6) 54.35 (5) 83 0 + 

N67C670 63.72 (19) 55.17 (7) 88 7 - 

!"67C('* NB"6.QC0 7@((3P3* 70.-I$ 6 + 

!".("@-# 64.12 (4) 54.1 (6) 78 6 + 

VK$'#0 64.59 (13) 56.2 (9) 85 0 + 

4?.-"B"@(0 64.86 (15) 56.62 (7) 90 0 + 

M-#?"(0?"$K7#0 83 '$6"B#7µD* 70.-I$ 0 - 

H",#)* 1 63.8 (3) 55.9 (4) 40 4 - 

H",#)* 2 64.23 (38) 56.33 (40 178 23 - 

H",#)* 3 5DE% ?0#-#?I$ 7.$J3?I$ 3 B-"7)EE#73 6". $37#"@ ?06)763 0,@$063 

H#B)-# 62.2 (34) 55.87 (29) 123 0 + 

G@&# (4?@-"*) 61.36 (185) 55.65 (101) 185 0 + 

 
DA$0:0* 1. 4' B0-)$J'73 0B",C,'60# 6" µ)E'J"* ,'CEµ06"*. 
 

H(276373 76#* 8)70 R#0?06)* - N$0&)-J3?' D6# " 6@B"* A(276373* B0CS'# 

-.Jµ#76#?D -D(" 763$ -"K '$)-E'#0* µ)70 760 "#?"7.76Kµ060. [('* "# $37C,'* B". 

'B#7?'&JK?0µ' B0-".7#2S".$ 63$ 6.B#?2 &-.E0$#?K Q(%-C,0 6%$ $37#I$ 6". N#E0C". 3 

"B"C0 .B"763-CS'60# 0BD 6" 07A'76"(#J#?D B)6-%µ2 6".*. =# T#0A06)* µ' 6" 

,#0&"-'6#?D E'%("E#?D 6".* .BDA0J-" (Triantis et al. 2005) B0-".7#2S".$ ?0# µ#0 



! $+!

6'('C%* ,#0?-#6K A(276373 µ' B'-#77D6'-0 B"I,3, B(06@&.((0 ?0# «B-27#$0» &.62 (7' 

0$6CJ'73 µ' 60 B#" R.("B"#3µ)$0 &-@E0$0) ?2B"#0 '? 6%$ "B"C%$ 'C$0# #7Q.-2 

$#6-D&#(0, )Q".$ ,3(0,K 0.R3µ)$'* 0B0#6K7'#* 7' 2S%6". 9" 'B#B()"$ 0.6D 2S%6" 

Q"-3E'C60# 763$ .BD µ'()63 $37C,0 0BD 63$ B0-".7C0 63* 0B"#?C0* 6%$ E(2-%$ (A()B' 

B0-0?26%). 90 'B#?-06K 'C,3 76#* T#0A06)* 'C$0# 60 0?D(".J0: Allium ampeloprassum, 

Anthemis werneri insularis ('#?D$0 10), Malcolmia flexuosa, Convolvulus oleifolius, 

Mercurialis annua ($#6-D&#("), Lavatera arborea ($#6-D&#("). 

 

F#:B$0 10. ; AD-'#0 B('.-2 6%$ T#0A06I$ 6" 82-6#" µ' Anthemis werneri insularis 

 

T.=µB* 0$2@6.S3* 6%$ $'"C)$$36%$ 70.-E$ - H0-063-KJ3?' 73µ0$6#?K ,#0&"-2 76" 

µ)E'J"* 6%$ $'"'??"(0B6Dµ'$%$ 70.-I$ 0$2µ'70 76".* 6-'#* B(3J.7µ"@* (Kruskall-

Wallis test: x2=14,42, df=2, P<0,05). ; µ'60$2(.73 ),'#R' D6# 3 ,#0&"-2 '$6"BCS'60# 

0$2µ'70 763 4?@-" ?0# 6#* T#0A06)* (P < 0,05), '$I 60 $'"E)$$360 0BD 6" 50??"$K7# 

,'$ ,#0&)-".$ 0BD 0.62 6%$ 2((%$ ,@" B(3J.7µI$ (P < 0,05). 

463$ '#?D$0 11 ,C$"$60# "# ?0µB@('* 0@R373* 6%$ $'"E)$$36%$ 9 'A,"µ2,'* 

µ'62 63$ '??D(0P3 6".*. 90 SI0 'CQ0$ E'$$3J'C 76" 6)("* 80_". ?0# 0BD ?2J' 

B(3J.7µD 'B#()QJ3?0$ 8 $'"E)$$360. 463$ 0$2(.73 7.µB'-#(K&J3?0$ µD$" SI0 B". 



! $*!

,'$ B0-".7C070$ B-"A(Kµ060 ?062 63 ,#2-?'#0 6". B'#-2µ06"* (0BI('#0 A2-".*, 

0#&$C,#"* J2$06"*). NBD 6#* ?(C7'#* 6%$ '.J'#I$ 0@R373*  &0C$'60# D6# " -.JµD* 

0$2B6.R3* E#0 60 SI0 0BD 6#* T#0A06)* ?0# 6" 50?"$$K77# 'C$0# C,#"* (0.07). N$6CJ'60 "# 

70@-'* 0BD 63 4?@-" B0-".7#2S".$ µ#?-D6'-" -.JµD 0$2B6.R3* (0.06) DB%* &0C$'60# 

763$ '#?D$0 12.  

 

F#:B$0 11. V.JµD* 0@R373* E#0 60 $'0-2 26"µ0 76" '-E076K-#". 

 

 

F#:B$0 12. 9" µ)7" µK?"* 6%$ $'0-I$ 70.-I$ 76".* 6-'#* µ'('6"@µ'$".* B(3J.7µ"@*. 



! $"!

Q'-µ#:2 P0-0:63-#76#:2 – :R'62763?0$ "# 0?D(".J"# 'BC µ)-".* B0-2µ'6-"# 63* 

J'-µ#?K* &.7#"("EC0* 6%$ 70.-I$: 

:B#('EDµ'$'* J'-µ"?-07C'*. 463$ '#?D$0 13 0B",C,"$60# "# 'B#('EDµ'$'* J'-µ"?-07C'* 

6%$ 70.-I$ 0BD 63 4?@-" ?0# 6#* T#0A06)*. 463 4?@-" 6" '@-"* 6%$ 'B#('EDµ'$%$ 

J'-µ"?-07#I$ ?.µ0C$'60# 0BD 32,8 "C )%* 35 "C, '$I 76#* T#0A06)* "# 0$6C76"#Q'* 6#µ)* 

?.µ0C$"$60# 0BD 33 "C )%* 35,8 "C. FB2-Q'# 7606#76#?2 73µ0$6#?K ,#0&"-2 0$2µ'70 

76".* ,@" B(3J.7µ"@* (t-test, t= 2,2, df=260, P<0,05). 

 

F#:B$0 13. :B#('EDµ'$'* J'-µ"?-07C'* 76".* µ'('6"@µ'$".* B(3J.7µ"@*. Mean: µ)73 

6#µK, SE: 6.B#?D 7&2(µ0, SD: 9.B#?K NBD?(#73. 90 $"@µ'-0 B2$% 0BD 6#* E-0µµ)* 

0$6#B-"7%B'@".$ 63 µ)73 6#µK, 63$ 6.B#?K 0BD?(#73 ?0# 6"$ 0-#JµD 06Dµ%$. 

 

<'-µ"?-07C'* B',C".. =# J'-µ"?-07C'* 7Iµ06"* B". 'B'6@EQ0$0$ 60 SI0 ?062 63 

,#2-?'#0 6%$ ,'#Eµ06"(3P#I$ ,C$"$60# 763$ '#?D$0 14. T'$ &0C$'60# $0 .B2-Q'# 

73µ0$6#?K ,#0&"-2 0$2µ'70 76".* ,@" B(3J.7µ"@* (t-test, t= 0,22, df=158, P>0,05). 

463 4?@-" 60 ,-076K-#0 SI0 'CQ0$ J'-µ"?-07C0 7Iµ06"* 0BD 26,8 "C )%* 38,8 "C, '$I 

76#* T#0A06)* "# 0$6C76"#Q'* J'-µ"?-07C'* 7Iµ06"* ?.µ0C$"$60$ 0BD 27,4 "C )%* 37 "C. 



! $#!

 

FA:"$0 14. <'-µ"?-07C'* 7Iµ06"* B". "# 70@-'* 'B#6.EQ2$".$ 76" B',C". 

 

 

NBD 63$ 0$2(.73 6%$ 76"#Q'C%$ &0C$'60# D6# 3 J'-µ"?-07C0 7Iµ06"* 6%$ 

70.-I$ ?0# 76#* ,@" B'-#B6I7'#*, µB"-'C $0 A-C7?'60# ?0# '?6D* 6%$ 'B#('EDµ'$%$ 

J'-µ"?-07#I$. ; 0BD(.63 0BD?(#73 6%$ J'-µ"?-07#I$ 7Iµ06"* 0BD 6#* 'B#('EDµ'$'* 

J'-µ"?-07C'* 'C$0# E#0 63 4?@-" | 9b-Ts|=|db|=1,09, '$I E#0 6#* T#0A06)* 'C$0# | 9b-

Ts|=|db|=0,83. T'$ .B2-Q'# 73µ0$6#?K ,#0&"-2 76#* 0B"?(C7'#* 0$2µ'70 76".* ,@" 

B(3J.7µ"@* (t-test, t= 0,22, df=158, P>0,05). 



! $$!

 

FA:"$0 15. !060$"µK 6%$ J'-µ"?-07#I$ 7Iµ06"* 76" B',C" E#0 6#* 70@-'* 0BD 63 

4?@-". =# ?D??#$'* E-0µµ)* ,'CQ$".$ 6" '@-"* 6%$ 'B#('EDµ'$%$ J'-µ"?-07#I$.  

 

 

FA:"$0 16. !060$"µK 6%$ J'-µ"?-07#I$ 7Iµ06"* 76" B',C" E#0 6#* 70@-'* 0BD 6#* 

8)70 T#0A06)*. =# ?D??#$'* E-0µµ)* ,'CQ$".$ 6" '@-"* 6%$ 'B#('EDµ'$%$ 

J'-µ"?-07#I$. 



! $%!

5'#6".-E#?)* J'-µ"?-07C'*. 460 '#?D$'* 17 ?0# 18 &0C$"$60# "# ?060$"µ)* 6%$ 

('#6".-E#?I$  J'-µ"?-07#I$ (9e) ?0# 6" '@-"* 6%$ 'B#('EDµ'$%$ <'-µ"?-07#I$ (9s) 

E#0 63 4?@-" ?0# 6#* T#0A06)* 0$6C76"#Q0. =# J'-µ"?-07C'* B2$% 0BD 50 "C 

"µ0,"B"#KJ3?0$ E#0 (DE".* '.?"(C0* 63* 'B'R'-E07C0*. ^((%76' 7' 0.6)* 6#* 

J'-µ"?-07C'* B'-#A2(("$6"* 60 SI0 ,'$ ,-0763-#"B"#"@$60#. ; 0BD(.63 0BD?(#73 6%$ 

('#6".-E#?I$ J'-µ"?-07#I$ 0BD 6#* 'B#('EDµ'$'* J'-µ"?-07C'* 'C$0# E#0 63 4?@-" |9e-

Ts|=|d"|=6,8, '$I E#0 6#* T#0A06)* 'C$0# |9e-Ts|=|db|=6.33. T'$ .B2-Q'# 73µ0$6#?K 

,#0&"-2 0$2µ'70 76".* ,@" B(3J.7µ"@* (t-test, t= 1,3, df=1014, P>0,05). 

 

 

 

F#:B$0 17. !060$"µK 6%$ ('#6".-E#?I$ J'-µ"?-07#I$ 76" B',C" E#0 6#* 70@-'* 763 

4?@-". =# ?D??#$'* E-0µµ)* ,'CQ$".$ 6" '@-"* 6%$ 'B#('EDµ'$%$ J'-µ"?-07#I$. 

!



! $&!

!

F#:B$0 18. !060$"µK 6%$ ('#6".-E#?I$ J'-µ"?-07#I$ 76" B',C" E#0 6#* 70.-)* 76#* 

8)70 T#0A06)*. =# ?D??#$'* E-0µµ)* ,'CQ$".$ 6" '@-"* 6%$ 'B#('EDµ'$%$ 

J'-µ"?-07#I$. 

 

H-D6.B0 J'-µ"-@Jµ#73*. U#0 63$ '@-'73 6". J'-µ"-.Jµ#76#?"@ B-"6@B". B". 

0?"(".J"@$ "# 70@-'* 76".* ,@" 'R'60SDµ'$".* B(3J.7µ"@* '&0-µD763?' " ?(077#?D* 

6@B"* 63* J'-µ"-@Jµ#73* ?062 Hertz et al. 1993. = ,'C?63* E#0 6#* 70@-'* 6#* 4?@-". 

A-)J3?' :=0.84 '$I E#0 6#* T#0A06)* " 0$6C76"#Q"* ,'C?63* 'C$0# :=0.83. !0# 76#* ,@" 

B'-#B6I7'#* "# 70@-'* J'-µ"-.JµCS".$ '$'-E2 0?"(".JI$60* 6" C,#" B-D6.B". N.6D 

2((%76' EC$'60# &0$'-D 0BD 6#* Q0µ3()* 6#µ)* 6%$ db ?0# 6#* .P3()* 6#µ)* 6%$ de. 9" 

7.E?'?-#µ)$" B-D6.B" J0 µB"-"@7' $0 Q0-0?63-#76'C µ2(("$ 0$0µ'$Dµ'$" ?0JI* 6" 

?D76"* 63* J'-µ"-@Jµ#73* 'C$0# Q0µ3(D 'R0#6C0* 63* 0B".7C0* J3-'.6I$. 

 

I$0@0-0C%C#:2 P0-0:63-#76#:2 - 46" B'C-0µ0 Q-37#µ"B"#KJ3?0$ 85 J3(.?2 26"µ0. 

4.E?'?-#µ)$0 Q-37#µ"B"#KJ3?0$ 33 26"µ0 0BD 6" $37C 63* 4?@-". (µ)7" SVL: 

56,9±0,9), 26 26"µ0 0BD 6" 50?"$K7# (µ)7" SVL: 62,1±1,0) ?0# 26 26"µ0 0BD 6#* 

T#0A06)* (µ)7" SVL: 72,2±1.0). FB2-Q'# 73µ0$6#?K ,#0&"-2 76" µ)7"* µK?"* 6". 



! $'!

?'&0("JI-0?0 (SVL) 6%$ J3(.?I$ 0$2µ'70 76".* 6-'C* B(3J.7µ"@* (ANOVA, 

F2,82=66,8 P<0.05). 90 7.E?'$6-%6#?2 76"#Q'C0 E#0 63$ 0$0B0-0E%EK 0B",C,"$60# 76"$ 

HC$0?0 2.  

 

 4:>-"* 50:"$;7# 8)70 R#0?06)* 

SVL 0-7'$#?I$ 61.43±4.92; 185; 

(51.7-73.3) 

72.13±5.3; 64; 

(57.3-79.7) 

85.34±2.9; 69; (77.9-

90.3) 

SVL J3(.?I$ 55.7±4.2; 102; (45.1-

65) 

62.35±3.9; 38; (51-

69.4) 

69.8±5.5; 43; (53.7-

79.3) 

8)E'J"* E)$$0* 1.96±0.6; 33; (1-3) 2.35±0.8; 26; (1-4) 2.81±1.0; 26; (1-5) 

[E?"* 0.EI$ 369.7± 152.2; 33; 

(179.8-975.0) 

468.3±177.8; 26; 

(234.3-1146.9) 

515.6± 120.7; 26; 

(289.4-715.58) 

[E?"* E)$$0* 706.5± 317.0; 33; 

(344.1-1653.0) 

1083.9±466.3; 26; 

(360.8-1940.8) 

1515.8± 774.1; 26; 

(406.6-2905.1) 

<3-'.6)* OC,#0: 1, 2, 3 

H".(#2: 1, 2, 3, 4, 5, 6 

- H".(#2: 3 

!0$#A0(#7µD* 1.15%; 87 4.54%; 22 21.42%; 14 

N$0E'$$3µ)$'* ".-)* 31.92%; 285 68.62%; 102 88.39%; 112 

 
DA$0:0* 2. NB'#?"$CS"$60# "# µ)7"# D-"# 6%$ .BD µ)6-373 µ'E'JI$, 3 0BD?(#73 ?0# 6" 

µ)E'J"* ,'CEµ06"*. 4' B0-)$J'73 0B",C,"$60# "# µ)E#76'* ?0# "# '(2Q#76'* 6#µ)*.  

OC,#0: (1)-Zamenis situlus; (2)-Elaphe quatuorlineata; (3)-Telescopus fallax  

H".(#2: (1)-Buteo buteo; (2)-Falco tinnunculus;  (3)-Falco eleonorae; (4)-Athene 

noctua; (5)-Lanius senator;  (6)-Corvus sp. 

H3E)* E#0 6".* J3-'.6)*: Cattaneo 1998, Handrinos ?0# Akriotis 1997, Watson 1964 

H3EK 0.6"6"µC0* ?0# ?0$#A0(#7µ"@: Pafilis et al. 2009a  

 



! $(!

8)E'J"* 63* E)$$0*. 9" µ)E'J"* 63* E)$$0* ?.µ0C$'60# 0BD 1 )%* 3 0.E2 E#0 63$ 4?@-" 

?0# 6" 50?"$K7# '$I 76#* T#0A06)* 0BD 1 )%* 5 0.E2. FB2-Q'# 73µ0$6#?K ,#0&"-2 

0$2µ'70 76".* 6-'#* B(3J.7µ"@* ('#?D$0 19) D7"$ 0&"-2 6" µ)7" µ)E'J"* E)$$0* 

(ANOVA, F2,82=6,44 P<0,05). N$ Dµ%* 763$ 0$2(.73 7.µB'-#(3&J'C 6" µ)E'J"* 6%$ 

SI%$ %* 7.µµ'60A(36K 6D6' 0.6K 3 ,#0&"-2 'R0('C&'60# (ANCOVA, F2,82=0,12 

P>0,05). 

 

F#:B$0 19. 8)E'J"* 63* E)$$0* 76".* 6-'#* µ'('6"@µ'$".* B(3J.7µ"@*. =# ?".?C,'* 

,'CQ$".$ 63$ µ)73 6#µK, '$I "# ?2J'6'* E-0µµ)* 6" 6.B#?D 7&2(µ0 (S.E.). 

 

[E?"* 63* E)$$0*. = 7.$"(#?D* DE?"* 63* E)$$0* DB%* &0C$'60# 763$ '#?D$0 20 ,#0&)-'# 

0$2µ'70 76".* 'R'60SDµ'$".* B(3J.7µ"@* (ANOVA, F2,82=14,96 P<0,05). !0# 7' 

'6"@63 63$ B'-CB6%73 0$ Q-37#µ"B"#3J'C 6" µ)E'J"* 6%$ SI%$ %* 7.µµ'60A(36K 0.6K 3 

,#0&"-2 'R0&0$CS'60# (ANCOVA, F2,82=0,49 P>0,05). 



! $)!

 

F#:B$0 20. 8)7"* DE?"*   63* E)$$0* 76".* 6-'#* µ'('6"@µ'$".* B(3J.7µ"@*. 

 

8)E'J"* 0.EI$. 9" µ)7" µ)E'J"* 0.E"@ ,#0&)-'# 0$2µ'70 76".* 6-'#* B(3J.7µ"@* 

DB%* &0C$'60# 763$ '#?D$0 21 (ANOVA, F2,82=6,44 P<0,05). [B%* ?0# 76#* 

B-"3E"@µ'$'* B'-#B6I7'#* 0$ 6" µ)E'J"* 6". 7Iµ06"* Q-37#µ"B"#3J'C %* 

7.µµ'60A(36K 6D6' 3 ,#0&"-2 0.6K 'R0&0$CS'60# (ANCOVA, F2,82=0,75 P>0,05). 

 

F#:B$0 21. 8)7"* µ)E'J"* 0.E"@ 76".* 6-'#* µ'('6"@µ'$".* B(3J.7µ"@* 



! %+!

4.7Q'6C7'#* 0$2µ'70 76#* µ'60A(36)* 63* E)$$0*. T'$ A-)J3?' ?0µ#2 7.7Q)6#73 

0$2µ'70 76" µK?"* 6". 7Iµ06"* 6%$ J3(.?I$ ?0# 76" µ)E'J"* 63* E)$$0* 7' ?0$)$0$ 

0BD 6".* 'R'60SDµ'$".* B(3J.7µ"@* (4?@-"*: R=0,07 P>0,05; 50?"$K7#: R=0,31 

P>0,05; T#0A06)*: R=0,17 P>0,05). [B%*  J0 0$0µ'$D60$, 7' D('* 6#* B'-#B6I7'#* 6" 

µ)E'J"* 63* E)$$0* 7Q'6CS'60# µ' 6"$ 7.$"(#?D 63* DE?" (4?@-"*: R=0,53 P<0,05; 

50?"$K7#: R=0,70 P<0,05; T#0A06)*: R=0,88 P<0,05). T'$ A-)J3?' ?0µ#2 7.7Q)6#73 

0$2µ'70 76" µ)7"* µ)E'J"* 0.E"@ ?0# 76" µ)E'J"* 63* E)$$0* (4?@-"*: R=0,27 P>0,05; 

50?"$K7#: R=0,13 P>0,05; T#0A06)*: R=0,37 P>0,05). N$ Dµ%* 'R0('#&J'C 3 'BC,-073 

6". µ'E)J".*, Q-37#µ"B"#I$60* %* 0$'R2-6363 µ'60A(36K 60 .BD("#B0 6%$ 0B"7627'%$ 

6%$ 6'6-0EI$%$ (residuals) 0BD 63$ '.J'C0 63* 7.7Q)6#73* µ'60R@ µ'E)J".* 7Iµ06"* 

?0# µ)E'J"* E)$$0*, 6D6' 763$ B'-CB6%73 6%$ T#0A06I$ )Q".µ' 0B",'?6K J'6#?K 

7.7Q)6#73 (R=0,59, P<0,05) ('#?D$0 22). 463$ B'-CB6%73 6%$ 2((%$ ,@" B(3J.7µI$ 

.B2-Q'# 0-$36#?K 7.7Q)6#73 3 "B"C0 Dµ%* ,'$ 'C$0# 7606#76#?2 0B",'?6K (4?@-"*: R=-

028 P>0,05; 50?"$K7#: R=-0,29 P>0,05). 9" B0-0B2$% E'E"$D* .B",3(I$'# D6# 76#* 

T#0A06)* 0$2µ'70 7' J3(.?2 6". C,#". µK?".* 0.6D µ' 6" µ'E0(@6'-" µ)E'J"* E)$$0* 

)Q'# ?0# µ'E0(@6'-0 0.E2. 

 

F#:B$0 22. 4.7Q)6#73 0$2µ'70 76" µ)7" DE?" 0.E"@ ?0# 760 .BD("#B0 7.7Q)6#73* 63* 

'.J'C0* µ'E)J".* 7Iµ06"* ?0# µ'E)J".* E)$$0* E#0 60 SI0 0BD 6#* T#0A06)*. 



%*!

9-"&#:; ,#0='7#µB6360 – ; 0$2(.73 6%$ 0B"6'('7µ26%$ ?0# 0BD 6#* ,@" µ'JD,".* 

'?6Cµ373* 63* B"#?#(D6360* 63* ',0&DA#%$ 07B"$,@(%$ (6'6-2E%$0 ?0# B0EC,'*) 

?06)(3R' 760 C,#0 '.-Kµ060. ; B"#?#(D6360 (0-#JµD* '#,I$ ',0&"B0$C,0*) 76#* 8)70 

T#0A06)* 'C$0# C,#0 µ' 0.6K 63* 4?@-". ('#?D$0 23) 9" C,#" #7Q@'# ?0# 763$ B'-CB6%73 

63* 0&J"$C0* (B(KJ"* 06Dµ%$ B". 0$K?'# 76" ?2J' 'C,"*) DB". µ2(#760 "# 6#µ)* E#0 6#*

T#0A06)* B0-".7#2S"$60# .P3(D6'-'* 0?Dµ3 ?0# 0BD '?'C$'* 6". ?.-C%* $37#"@ ('#?D$0 

24). 90 76"#Q'C0 0.62 7CE".-0 ,'$ K60$ 0$0µ'$Dµ'$0. 4@µ&%$0 µ' 63$ ?(077#?K 

J'%-C0 3 ?062 B"(()* &"-)* µ'E0(@6'-3 4?@-"* (3 )?6073 6%$ 8)70 T#0A06I$ 'C$0#

µD(#* 0,019 6'6-0E%$#?2 Q#(#Dµ'6-0 '$I 6" ?.-C%* $37C )Q'# 'B#&2$'#0 210 

6'6-0E%$#?I$ Q#(#"µ)6-%$) J0 )B-'B' $0 'CQ' µ#0 B(".7#D6'-3 ?0# B#" 2&J"$3 

0-J-"B"B0$C,0. H#76'@".µ' D6# 3 7.E?'?-#µ)$3 ?06276073 "&'C('60# 763$ 'R%6'-#?K 

'#7-"K '$)-E'#0* 0BD 6".* E(2-".*. ; 73µ07C0 6". '.-Kµ06"* 0$0(@'60# 763 7.SK6373. 

=# 7Q)7'#* µ'E)J".* ,'$ &0C$'60# $0 7Q'6CS"$60# µ' 63$ 6-"&#?K ,#0J'7#µD6360 "@6' 

763$ B'-CB6%73 6%$ $37C,%$ M0(2R0 ?0# 50?"$K7#. :$I 3 B-I63 'C$0# B"(@ 

µ'E0(@6'-3 0BD 6" 6'('.60C", 'R0#6C0* 63* .B'-AD7?373* B0-".7#2S'# 6#* C,#'* 6#µ)*

B"#?#(D6360* ?0# 0&J"$C0*. 90 7606#76#?2 76"#Q'C0 B". .B"763-CS".$ 6#* B0-0B2$% 

0$0(@7'#* 0B'#?"$CS"$60# 76" B2$% µ)-"* 6%$ ,#0E-0µµ26%$. 

 

F#:B$0 23. ; B"#?#(D6360 07B"$,@(%$ 76#* .BD µ'()63 $37C,'*.



%"!

F#:B$0 24. ; 0&J"$C0 07B"$,@(%$ 76#* .BD µ'()63 $37C,'*.

D-"7"µ"A%73 :0$#?0(#7µ"> – =# 70@-'* B". 'B),'#R0$ ?0$#A0(#76#?K 7.µB'-#&"-2 

B-")-Q"$60$ 0B"?('#76#?2 0BD 6#* T#0A06)*. 4.E?'?-#µ)$0 6" 30% 6%$ E#E0$6#0C%$ 

70.-I$ 'B#6)J3?' 76" $'0-D 26"µ", 6" 20% 76#* B-"$@µ&'* '$I 6" 50% ,'$ 

,-0763-#"B"#KJ3?' 'B#J'6#?2.  !0µµ#2 70@-0 0BD 63 4?@-" ,'$ ),'#R' ?0$#A0(#76#?K 

7.µB'-#&"-2 '$I 6" 25% 'B#6)J3?' 76#* B-"$@µ&'* (HC$0?0* 3). FB2-Q'# 7606#76#?2 

73µ0$6#?K ,#0&"-2 763$ ?0$#A0(#76#?K 7.µB'-#&"-2 0$2µ'70 76".* ,@" B(3J.7µ"@*

(x2 test, x2=6,8 df=1, P<0,05). 46"$ HC$0?0 4 ,C$"$60# 60 7606#76#?2 76"#Q'C0 6%$ 

70.-I$ (0-7'$#?2) B". Q-37#µ"B"#KJ3?0$ 76" B'C-0µ0. FB2-Q'# 73µ0$6#?K ,#0&"-2 

76" µK?"* ?'&0("?"-µ"@ (SVL) 0$2µ'70 76".* ,@" B(3J.7µ"@* (t-test t=8,8, df=22 

P<0.05) 

D(3=.7µB* U D-"7@2='#'* !0$#?0(#7µB* D-"$>µ&'* I,#0&"-A0 

T#0A06)* 12 24 7 5 12

4?@-"* 12 24 0 6 18 

DA$0:0* 3. N-#Jµ36#?2 ,',"µ)$0 E#0 6" B'C-0µ0 B-"7"µ"C%73* 6". ?0$#A0(#7µ"@.



! %#!

D(3=.7µB* U 8)7" SVL ,mm 9.@#:; 0@B:(#73 F>-"* mm 

T#0A06)* 12 82,6 5,2 73,3-91,3 

4?@-"* 12 63,9 5,2 54,4-71,1 

 
DA$0:0* 4. 4606#76#?2 76"#Q'C0 6%$ 70.-I$ B". Q-37#µ"B"#KJ3?0$ 76" B'C-0µ0. 
 

4GWM9M4M IDO9F5F48I9LU 

 

M 73µ07A0 6". C#C0$6#7µ">  

; S%K 760 $37#2 B-"bB"J)6'# µ#0 7'#-2 0BD B-"70-µ"E)*, 0B0-0C636'* E#0 63$ 'B#6.QK 

'B"C?#73 6%$ #,#0C6'-%$ 0.6I$ "#?"7.763µ26%$ (Losos ?0# Ricklefs 2009). 9)6"#'* 

B-"70-µ"E)* B'-#(0µA2$".$ ?062((3('* 6-"B"B"#K7'#* 7' A07#?)* &.7#"("E#?)* ?0# 

7.µB'-#&"-#?)* ,#'-E07C'* 0((2 'B'?6'C$"$60# 0?Dµ0 ?0# 7' µ"-&"("E#?)* µ'60A"()*, 

DB%* 6" µ)E'J"* 6". 7Iµ06"*. 9" 6'('.60C" )Q'# µ'E2(3 'BC,-073 763$ &.7#"("EC0 ?0# 

63$ "#?"("EC0 6%$ "-E0$#7µI$ '$I 7Q'6CS'60# ?0# µ' 6#* ,#0,#?07C'* '#,"E)$$'73* ?0# 

'R0&2$#73* 0((2 ?0# µ' 6".* C,#".* 6".* -.Jµ"@* 63* 'R)(#R3* (Stanley 1973, Cardillo et 

al. 2005; Olden et al. 2007, Meiri 2008). 4@µ&%$0 µ' 6"$ «?0$D$0 6". $37#"@» B"((2 

'C,3 "-E0$#7µI$ 6'C$".$ $0 0$0B6@77".$ µ'E0(@6'-'* (E#E0$6#7µD*) K µ#?-D6'-'* 

($0$#7µD*) µ"-&)* 7' $37#%6#?2 B'-#A2(("$60 (Lomolino 1985). 9" B-D6.B" 0.6D 'CQ' 

.B"763-#Q6'C D6# )Q'# ?0J"(#?K #7Q@ 0((2 '7Q26%* 0B",'CQJ3?' D6# ,'$ #7Q@'# E#0 6#* 

70@-'* (Meiri 2008). 463$ B'-CB6%73 0.6K &0C$'60# D6# "# $37#%6#?"C B(3J.7µ"C 6%$ 

µ#?-D7%µ%$ '#,I$ B0-".7#2S".$ 0?Dµ3 B#" µ#?-D µ)E'J"* 7Iµ06"* '$I "# B(3J.7µ"C 

µ'E0(D7%µ%$ '#,I$ EC$"$60# µ'E0(@6'-"# (Meiri 2007). 463$ 6'('.60C0 B'-CB6%73, 

(DE% 63* )(('#P3* J3-'.6I$, "# 70@-'* (0µA2$".$ 63 J)73 6". ?"-.&0C". ?060$0(%6K 

76#* 6-"&#?)* 0(.7C,'* ?0# 6'C$".$ $0 EC$".$ µ'E0(@6'-'*.  

 FB"J)70µ' D6# 6" µ'E0(@6'-" µ)E'J"* J0 B-"7&)-'# ?2B"#0 B('"$'?6Kµ060 

76".* &"-'C* 6". 76#* #,#0C6'-'* 7.$JK?'* B". 'B#?-06"@$ 763 7.E?'?-#µ)$3 $37C,0. ; 

B0$6'(K* )(('#P3 J3-'.6I$ )Q'# 'B#6-)P'# 63$ 0$2B6.R3 '$D* B"(@ B.?$"@ B(3J.7µ"@. 

:C$0# E$%76D D6# 7.$)B'#0 63* .P3(K* B.?$D6360* 'C$0# " "R@* '$,"'#,#?D* 

0$60E%$#7µD* (Svensson ?0# Sinervo 2000) " "B"C"* Q0-0?63-CS'60# %* 73µ0$6#?D* 

B0-2E"$60* 763$ "#?"("EC0 B(3J.7µI$. = 0$60E%$#7µD* µ'60R@ 06Dµ%$ 6". C,#". 

'C,".* µB"-'C $0 '?&-076'C 763$ 0?-0C0 6". µ"-&K %* ?0$#A0(#7µD* (Melton 1982). = 



! %$!

?0$#A0(#7µD* )Q'# 63 ,.$06D6360 $0 'B3-'27'# 7' µ'E2(" A0JµD 6#* 0$60E%$#76#?)* 

0((3('B#,-27'#* ?0# 63 ,3µ"E-0&C0 6%$ B(3J.7µI$, #,C%* 7' 0B"µ"$%µ)$0 7.76Kµ060, 

?0# µB"-'C $0 0B"6'('C )$0$ 73µ0$6#?D B0-2E"$60 63$ "#?"("EC0 B"((I$ '#,I$ (Polis 

?0# Myer 1985). H-2Eµ06# 76#* 8)70 T#0A06)* )Q'# '$6"B#76'C #7Q.-D* ?0$#A0(#7µD* " 

"B"C"* µ2(#760 'C$0# 7.E?'?-#µ)$3* ?06'@J.$73* ?0JI* 07?'C60# µD$" 0BD 60 '$K(#?0 

0-7'$#?2 B-"* 60 $'0-2 26"µ0 (Pafilis et al. 2009a). 9" µ'E0(@6'-" µ)E'J"* 760 $'0-2 

26"µ0 µB"-'C $0 0B"6'('C 63 (@73 76" B-DA(3µ0 63* 0.R3µ)$3* J$37#µD6360* (DE% 

?0$#A0(#7µ"@.  

9" µ)E'J"* 6%$ $'"E)$$36%$ 760 '-B'62 7.7Q'6CS'60# µ' 63$ µ'6)B'#60 E'$#?K 

6".* 0BD,"73 %* '$K(#?0 26"µ0 (Dunham ?0# Miles 1985) 0((2 ?0# µ' 63$ 

0-µ"76#?D6362 6".* %* $'0-2 (Sinervo 1993). :C$0# E$%76D 0BD 63$ A#A(#"E-0&C0 D6# "# 

$'"E)$$36'* 70@-'* µ' µ'E0(@6'-" µK?"* ?'&0("?"-µ"@ 'C$0# B#" 0$J'?6#?)* (Ferguson 

?0# Fox 1984) ?0# ?060&)-$".$ $0 0$60E%$#76"@$ µ' 'B#6.QC0 6".* B#" µ#?-D7%µ".* 

7.$"µK(#?"@* 6".* (Stamps 1988). N.6D 7.µA0C$'# ,#D6# ,#0J)6".$ ?0(@6'-3 E'$#?K 

&.7#"("E#?K 0BD,"73 (Olsson et al. 2002), 'C$0# 60Q@6'-"# ?0# 0$J'?6#?D6'-"# ,-"µ'C*, 

S%6#?K #?0$D6360 E#0 63$ 0B"&.EK 63* JK-'.73*, (Sinervo 1990, Sinervo ?0# Huey 

1990), µB"-"@$ $0 A-C7?".$ '.?"(D6'-0 6-"&K (Avery et al. 1982, Sinervo ?0# 

McEdward 1988) ?0# 'µ&0$CS".$ ?.-#0-QC0 )$0$6# 6%$ .B"("CB%$ 06Dµ%$ 63* C,#0* 

3(#?#0?K* ?(273* (Garland et al. 1990). U'$#?2 ?26% 0BD 7.$JK?'* .P3(K* J3-'.6#?K* 

BC'73* B-"?-C$'60# 3 B0-0E%EK µ'E0(@6'-%$ $'"E)$$36%$ B". J0 )Q".$ 63$ #?0$D6360 

60Q@6'-3* ,#0&.EK* (Sinervo 1990).  

90 B('"$'?6Kµ060 6". E#E0$6#7µ"@ Dµ%* ,'$ B'-#"-CS"$60# 760 $'0-2 26"µ0 

2((0 '.$""@$ ?0# 60 '$K(#?0. !0# 7' 0.6K 63$ B'-CB6%73 60 B#" µ'E0(D7%µ0 SI0 

'.$""@$60# 76"$ 0$60E%$#7µD ?0JI* 6" µ'E2(" µ)E'J"* 7Iµ06"* 0.R2$'# 63$ &.7#?K 

,@$0µ3 ?0# 63$ 0E%$#76#?K #?0$D6360 (Langkilde and Shine 2007) '$I 'B#B()"$ 'C$0# 

?0# B#" 'B#J'6#?2 (Fox and Rostker 1982). :BC73* 60 B#" -%µ0()0 0-7'$#?2 73µ'#I$".$ 

µ'E0(@6'-3 0$0B0-0E%E#?K 'B#6.QC0 ?0JI* S'.E0-I$".$ µ' B'-#77D6'-0 J3(.?2 0&"@ 

0$6#B-"7%B'@".$ )$0 &"-)0 #,#"6K6%$ .P3(D6'-3* B"#D6360* (Stuart-Smith et al. 2007). 

N.6D 6" 76"#Q'C" ,#?0#"("E'C ?0# 6"$ B#" )$6"$" &.('6#?D ,#µ"-&#7µD (B-D?'#60# E#0 63$ 

,#0&"-2 µ'60R@ 6%$ ,@" &@(%$ 763$ 'µ&2$#73 ?0# 63 µ"-&"("EC0) 760 $37#%6#?2 

"#?"7.76Kµ060 (Ghiselin 1974, Dunham et al. 1978). 40$ 0B"6)('7µ0 60 µ'E0(D7%µ0 



! %%!

0-7'$#?2 '()EQ".$ µ'E0(@6'-'* B'-#"Q)* DB". ,-0763-#"B"#"@$60# B'-#77D6'-0 J3(.?2 

µ' 60 "B"C0 ?0# S'.E0-I$".$ 0.R2$"$60* 63$ 0$0B0-0E%E#?K 6".* 0B","6#?D6360 

(Jenssen and Nunez 1998).  

 = E#E0$6#7µD* ("#BD$ 0B"6'('C µ#0 'B#("EK 'B#AC%73* 76" 0B0#636#?D 

B'-#A2(("$ 63* A-0Q"$37C,0*. U#0 $0 7.$63-3J'C Dµ%* 6" µ'E0(@6'-" µ)E'J"* 7Iµ06"* 

J0 B-)B'# $0 .B2-Q'# ?0# 0.R3µ)$3 6-"&#?K ,#0J'7#µD6360. 4@µ&%$0 µ' 63$ .BDJ'73 

'-E07C0* µ0* 7' $37C,'* µ' .P3(D6'-3 6-"&#?K ,#0J'7#µD6360 J0 0B0$6I$60# ?0# 

E#E0$6#0C'* 70@-'*. YB"J)70µ' 0?Dµ0 D6# 0.6K 3 0&J"$C0 6-"&K* J0 7Q'6CS'60# µ' 63$ 

B0-".7C0 &%(#I$ E(2-%$ 3 "B"C0 'B2E'# 0((0E)* 763 A(276373 ?0# 0@R373 63* 

B-%6"E'$"@* B0-0E%E#?D6360*.  

 

K#C0$6#7µB* 76" I-P#@)(0C"* 63* 4:>-". - 46" $37#%6#?D 7@µB('Eµ0 63* 4?@-". 

,#0B#76IJ3?' 3 B0-".7C0 '$D* B(3J.7µ"@ 70.-I$ P. gaigeae B". B0-".7#2S'# 6" 

&0#$Dµ'$" 6". E#E0$6#7µ"@ (Pafilis et al. 2009a, '#?D$0 25). <0 B-)B'# $0 0$0&)-".µ' 

D6# 0BD 63 A#A(#"E-0&#?K )-'.$0 B". B-0Eµ06"B"#KJ3?' ?062 6".* B-I6".* µK$'* 63* 

µ'()63* '$6"BC763?' B0(0#D6'-3 '-E07C0 B". µ#(2'# E#0 6" E#E0$6#0C" B(3J.7µD 6%$ 

8)70 T#0A06I$ (Gruber ?0# Schultze-Westrum 1971). `76'-0 0BD ,'#Eµ06"(3PC'* 7' 

D('* 6#* $37C,'* 6". 7.76Kµ06"* ,#0B#76IJ3?' D6# '$I "# 70@-'* 7' 0.6"@* 6".* 

A#"6DB".* 'C$0# B2$60 µ'E0(@6'-'* 0BD '?'C$'* 6". ?.-C%* $37#"@, 7' µ#0 µD$" 

B'-CB6%73 (50?"$K7#) 3 ,#0&"-2 0.6K 'C$0# 0-?'62 µ'E2(3, Q%-C* Dµ%* 60 SI0 6". 

B(3J.7µ"@ $0 µB"-"@$ $0 Q0-0?63-#76"@$ 6.B#?2 E#E0$6#0C0. X67# '$I "# 70@-'* 0BD 

6#* 8)70 T#0A06)* 'C$0# ?062 40% µ'E0(@6'-'* 0BD '?'C$'* 6#* 4?@-"., 60 SI0 0BD 6" 

50?"$K7# 'C$0# ?062 18% µ'E0(@6'-0 '$I 6" µ)E'J"* 7Iµ06"* 6%$ 06Dµ%$ 0BD 6#* 

.BD("#B'* $37C,'* 'C$0# µ'E0(@6'-" ?062 B'-CB". 7%. [B%* ,#06.BIJ3?' ?0# 76" 

?'&2(0#" 6%$ 0B"6'('7µ26%$, '76#270µ' 63 µ'()63 µ0* 763$ 'R)6073 6%$ 

7.E?'?-#µ)$%$ B(3J.7µI$.  



! %&!

 

F#:B$0 25. H'-#B6I7'#* ,#0&"-'6#?I$ µ'E'JI$ 7Iµ06"*. N-#76'-2 60 E#E0$6#0C0 26"µ0 

6%$ 8)70 T#0A06I$, 76" µ)7" µ'E0(D7%µ0 26"µ0 0BD 6" 50?"$K7# ?0# 760 ,'R#2 6" 

?0$"$#?D µ)E'J"* 0BD 6" ?.-C%* $37C 63* 4?@-".. 

 

9-"&#:; ,#0='7#µB6360  

; B"#D6360 ?0# 3 B"7D6360 63* 6-"&K* 7Q'6CS"$60# 2µ'70 µ' 6" µ)E'J"* 7Iµ06"* (Raia 

?0# Meiri 2006). 4' B'-#A2(("$60 DB". B0-063-'C60# E#E0$6#7µD* 3 ,#0J'7#µD6360 

6-"&#?I$ BD-%$ 'C$0# .P3(K ?0# ,'$ 0B"6'('C B'-#"-#76#?D B0-2E"$60 (Meiri 2007). <0 

B-)B'# Dµ%* $0 0$0&'-J'C D6# 0?Dµ3 ?0# 7' B'-CB6%73 µ'#%µ)$3* 6-"&#?K* 

,#0J'7#µD6360*, " 0$60E%$#7µD* E#0 63$ 'R07&2(#73 6-"&K* %J'C B-"* )$0 µ'E0(@6'-" 

µ)E'J"* 7Iµ06"* (Palkovacs 2003).  

 90 $37#%6#?2 "#?"7.76Kµ060 Q0-0?63-CS"$60# 0BD B#" B'-#"-#7µ)$3 

A#"B"#?#(D6360 (MacArthur ?0# Wilson 1967) 3 "B"C0 'R0-6260# 0BD 6" µ)E'J"*, 63$ 

3(#?C0 ?0# 6" A0JµD 0B"µD$%7K* 6".* (Losos ?0# Ricklefs 2009). ; 0-J-"B"B0$C,0, ?0# 

#,#0C6'-0 60 )$6"µ0 B". 'C$0# 3 ?@-#0 B3EK 6-"&K* E#0 µ#?-D7%µ'* 70@-'* (Case ?0# 

Schwaner, 1993), 'C$0# 70&I* µ'#%µ)$3 760 $37#2 (Olesen ?0# Valido 2003). :#,#?2 760 

µ'7"E'#0?2 "#?"7.76Kµ060 3 ,#0J'7#µD6360 6-"&K* 'C$0# Q0µ3(K, 76"#Q'C" B". 



! %'!

'$6'C$'60# ?062 6".* J'-#$"@* µK$'* (Fuentes 1984; Brown and Pérez-Mellado 1994). 

460 B(0C7#0 63* µ'()63* '?6#µKJ3?' 3 6-"&#?K ,#0J'7#µD6360 6'772-%$ 

,#0&"-'6#?I$ A#"6DB%$ B". 'B#()QJ3?0$ A273 6%$ #,#0#6'-"6K6%$ 6".*: 6%$ $37C,%$ 

8)70 T#0A06)* ((DE% 6". E#E0$6#7µ"@), 50?"$K7# ('R0#6C0* 6". µ'E2(". µ'E)J".* 

7Iµ06"* 6%$ 70.-I$ B". 'C$0# '$,#2µ'7" µ'60R@ '?'C$". 6%$ T#0A06I$ ?0# 6". ?.-C%* 

$37#"@) ?0# M0(2R0 (3 µ'E0(@6'-3 7' µ)E'J"* A-0Q"$37C,0 6". 7.µB()Eµ06"* ?0# 3 

?"$6#$D6'-3 763 4?@-") ?0# 63* J)73* G@&# 76" ?.-C%* $37C (?"$6#$D6'-3 J)73 63* 

4?@-". 76#* T#0A06)*).  

 

U>&# (4:>-"*) – =# 6#µ)* A#"B"#?#(D6360* ?0# 0&J"$C0* 'C$0# .P3()*, ?26# 0BD(.60 

0$0µ'$Dµ'$" (DE% 6". µ'E)J".* ?0# 63* B0(0#D6360* 63* 4?@-". 7' 7Q)73 µ' 6#* 

$37C,'* B". µ'('6KJ3?0$. [('* "# A07#?)* "µ2,'* 07B"$,@(%$ B". 6.B#?2 0B0$6I$60# 

7' µ'7"E'#0?2 7.76Kµ060 6". N#E0C". K60$ B0-"@7'*. 

NBD 63 7606#76#?K 0$2(.73 63* µ'JD,". 6%$ 6'6-0EI$%$ 73µ'#IJ3?' 3 70&I* 

.P3(K B0-".7C0 6%$ 0?2-'%$ 763 B'-#"QK ,'#Eµ06"(3P#I$. H#76'@".µ' D6# 3 B0-".7C0 

63* 7.E?'?-#µ)$3* "µ2,0* 7Q'6CS'60# µ' 63$ AD7?373. 90 0?2-'0 'C$0# 6.B#?2 

'R%B0-27#60 B". A-C7?"$60# 0?Dµ3 ?0# 7' .P3()* 7.E?'$6-I7'#* 7' ?067C?#0 ?0# 

B-DA060 '$I 7.Q$2 0B0$6I$60# ?0# 7' 70@-'*. 46" G@&#, DB%* E'$#?2 7' D(" 6" $D6#" 

6µKµ0 63* 4?@-"., .B2-Q'# µ'E2("* 0-#JµD* ?"B0,#I$. :C$0# 7.$'BI* ("E#?D 60 

B0-27#60 6%$ 0µ$"'-#&C%$ $0 0$6#B-"7%B'@"$60# ?0# 763$ 07B"$,.("B0$C,0 63* 

B'-#"QK*.  

 

F#:B$0 26. TC,-0Qµ" 0BD 63 4?@-" 

463 J)73 '6"@63 J0 K60$ Q-K7#µ" $0 

EC$'# (DE"* E#0 63 73µ0$6#?D6360 63* 

AD7?373* %* "#?"("E#?"@ B0-2E"$60 

76" ?.-C%* $37C 63* 4?@-".. ; B-0?6#?K 

63* '('@J'-3* AD7?373* 0µ$"'-#&C%$ 

0?"(".J'C60# 76" $37C 0BD 63$ 

0-Q0#D6360. 463$ 1(#2,0 3 4?@-"* 

0B"?0('C60# !")*+,-"( (DE% 6". 

µ'E2(". 0-#Jµ"@ ?067#?#I$ B". .BK-Q0$ 

76" $37C. ; )$6"$3 AD7?373 0B",C,'60#!



! %(!

7' ,C,-0Qµ" 6". 4". 0#I$0 B.W. B". ?DB3?' 763 4?@-", DB". 0B'#?"$CS"$60# ,@" 

?067C?'* B". A"7?"@$ ('#?D$0 26). 9" $D6#" 6µKµ0 6". $37#"@ B". B0-".7#2S'# µ#0 

6.B#?K A(276373 &-.E2$%$ ?0# µ0?C0* )Q'# ?.-#"('?6#?2 73µ0,'.6'C 0BD 63$ AD7?373. 

8'E2('* B'-#"Q)* 'C$0# 7' 7Q',D$ 3µ#'-3µ#?D 762,#" '$I 7' 2(('* 60 &.62 )Q".$ 

7µ#('.6'C 0BD 63$ 0?D-'763 D-'R3 6%$ ?067#?#?I$ ('#?D$0 27). N$6CJ'60 76" AD-'#", 

,07%µ)$" µ' B'@?0, µ)-"* 63* 4?@-". 3 AD7?373 'C$0# KB#0 K 0?Dµ3 ?0# µ3,'$#?K. 90 

"#?"7.76Kµ060 A-C7?"$60# 7' B"(@ ?0(@6'-3 ?06276073, 3 A#"B"#?#(D6360 B0-".7#2S'# 

.P3("@* ,'C?6'* '$I "# B(3J.7µ"C 6%$ 70.-I$ 'µ&0$CS"$60# B#" B.?$"C (A()B' 

B0-0?26%). 

 

F#:B$0 27. O%6"E-0&C0 0BD 6" $D6#" .B'-A"7?3µ)$" 6µKµ0 63* 4?@-".. 4' B-I6" 

B(2$" 60(0#B%-3µ)$"# 0BD 63 AD7?373 J2µ$"# ?0# 76" A2J"* 3 'BC73* 60(0#B%-3µ)$3 

0BD 6#* ?067C?'* M0(2R0. 

 

8)70 R#0?06)* - =# 8)70 T#0A06)* )Q".$ 63$ B()"$ 2&J"$3 ',0&"B0$C,0 07B"$,@(%$ 

3 "B"C0 .B'-A0C$'# 0?Dµ3 ?0# '?'C$3 63* 4?@-". '$I 3 B"#?#(D6360 63* B0-".7#2S'60# 



! %)!

C,#0 µ' 6" ?.-C%* $37C ('#?D$'* 23 ?0# 24). 9" '$6.B%7#0?D 0.6D 76"#Q'C" B#76'@".µ' 

D6# '-µ3$'@'60# 0BD 63$ B0-".7C0 µ#0* B"(.2-#Jµ3* 0B"#?C0* E(2-%$ B". &%(#2S".$ 

763 $37C,0 0BD 6" 82-6#" µ)Q-# 6"$ 1"@$#". ; 'BC,-073 6%$ J0(077"B".(#I$ 760 

$37#2 DB". &%(#2S".$ )Q'# µ'('63J'C '?6'$I* ?0# )Q'# 0B",'#Q6'C D6# µ)7% 63* '$)-E'#0* 

?0# 6%$ J-'B6#?I$ 7.7606#?I$ B". '#72E".$ 760 $37#%6#?2 "#?"7.76Kµ060, 7.$63-"@$ 

B.?$"@* B(3J.7µ"@* 07B"$,@(%$ 0((2 ?0# 7B"$,.(%6I$ (Sanchez-Piñero ?0# Polis 

2000). 90 J0(077"B"@(#0 J'%-"@$60# "# '$,#2µ'7"# ?-C?"# B". 7.$,)".$ 60 J0(277#0 

µ' 60 Q'-70C0 "#?"7.76Kµ060 (Polis et al. 2004, Ellis et al. 2006, Towns et al. 2009). 

4.E?'?-#µ)$0 B-"µ3J'@".$ µ' '$I7'#* 6". 2$J-0?0 60 $37#2 Q2-3 760 P2-#0 B". 

µ'60&)-".$ 760 $37#2 E#0 $0 &0$, 0((2 ?0# 0BD 60 C,#0 6".* 60 B6Iµ060 µ)7% 63* 

,#0,#?07C0* 63* 0B"#?",Dµ373* (Kolb et al. 2010). ; 73µ0$6#?D6'-3 Dµ%* 7.µA"(K 

6".* 760 $37#%6#?2 "#?"7.76Kµ060 'C$0# 3 B-"7JK?3 &%7&D-". ?0# #,C%* 0SI6". (Wait 

et al. 2005, Ellis 2005). 9" 2S%6" J'%-'C60# D6# 0B"6'('C 6"$ ?@-#" B'-#"-#76#?D 

B0-2E"$60 763$ 0$2B6.R3 6%$ Q'-70C%$ ?060$0(%6I$ (Stadler ?0# Michalzik 1998, 

Huberty ?0# Denno 2006). H2$6%* ?0# "# 7.E?'$6-I7'#* &%7&D-". µB"-'C $0 'C$0# 

73µ0$6#?)* 7' 6"B#?D 'BCB'," E#0 63$ 0$2B6.R3 6%$ "-E0$#7µI$ (Elser et al. 2007). 9" 

2S%6" ?0# " &I7&"-"* B-")-Q"$60# 0BD 60 B'-#66Iµ060 6%$ J0(077"B".(#I$, 6" 

B'-C&3µ" E?".2$". 90 B63$2 E#0 $0 B'-#"-C7".$ 6#* 0BI('#'* $'-"@ 0B"A2((".$ 6" 

2S%6" µ' 63 µ"-&K ".-#?"@ "R)"*. X67# 6" E?".2$" )Q'# B"(@ .P3()* 7.E?'$6-I7'#* 7' 

2S%6" µ' 0B"6)('7µ0 $0 0.R2$'# 63$ E"$#µD6360 6". ',2&".* ?0# 63$ B-D7(3P3 6%$ 

J-'B6#?I$ 7.7606#?I$ 0BD 60 &.62. ; 6'(#?K '#?D$0 'C$0# µ#0 B("@7#0 A(276373 µ' 

.P3(K B0-0E%E#?D6360 B". µB"-'C ?0# 7.$63-'C 6".* &.6"&2E".* ?060$0(%6)* ?0# 

µ)7% 6%$ 6-"&#?I$ 0(.7C,%$ ?0# 6".* 70-?"&2E".* (Polis ?0# Hurd 1996, Anderson 

?0# Polis 1999, Sánchez-Piñero ?0# Polis 2000).  

 ; B0-".7C0 6%$ J0(077"B".(#I$ 'B3-'2S'# ?0# 63 7@76073 63* A(276373* 

(Vidal et al. 1998). 90 $37#2 B". &#("R'$"@$ J0(077"B"@(#0 )Q".$ 7.$KJ%* (#ED6'-0 

'C,3 &.6I$ ?0# ,#0&"-'6#?K 7@$J'73 A(276373* 0BD 60 $37#2 Q%-C* &%(#)* (Ellis 2005). 

:#,#?2 E#0 6#* µ'7"E'#0?)* A-0Q"$37C,'* "# E(2-"# )Q".$ '$"Q"B"#3J'C D6# 0(("#I$".$ 

63 &.7#?K 7@76073 6%$ &.6"?"#$"6K6%$ B-"?0(I$60* 'R0&2$#73 '$,3µ#?I$ &.6I$ ?0# 

0$6#?0J#76I$60* 60 µ' $#6-D&#(0 'C,3 (Vidal et al. 2000). 4' B"(@ .P3()* 

7.E?'$6-I7'#* &%(#I$ 3 .B'-A"(#?K '$0BDJ'73 0SI6". ('#6".-E'C 0-$36#?2 ?0JI* 



! &+!

0B"?62 6"R#?K ,-273 µ' 0B"6)('7µ0 "# A#"?"#$D636'* $0 E$%-CS".$ ?2J'63 B6I73 (Ellis 

et al. 2006).  

 46#* 8)70 T#0A06)* µ'6-KJ3?0$ B'-C 6#* 65 &%(#)* E#0 63$ 0$0B0-0E%E#?K 

B'-C"," 6". 2010 '$I " µ)7"* D-"* 0BD 6" 2005 .B'-A0C$'# 6#* 55 &%(#)*. ; B0-".7C0 

6".* 'C$0# )$6"$3 763 $37C,0: B)-0 0BD 6" E?".2$", B6Iµ060 E(2-%$ ?0# E(0-"B".(#I$ 

A-)J3?0$ 7' ?2J' ,'#Eµ06"(3PC0. H6%µ06"&2E0 ?0# 70B-"&2E0 ',0&"07BD$,.(0 

6-)&"$60# 2µ'70 0BD 60 B6Iµ060 0.62 ?0# µ' 63 7'#-2 6".* 0B"6'("@$ 6-"&K E#0 6#* 

70@-'*. 46#* 'B#6DB#'* B0-063-K7'#* 76" B',C" 7.Q$2 70@-'* J'2J3?0$ $0 

B0-0µ"$'@".$ ',0&DA#0 K ?0# #B62µ'$0 )$6"µ0 E@-% K ?26% 0BD B6Iµ060 E(2-%$ 

('#?D$0 28). :BC73* E@-% 0BD 6#* &%(#)* 6%$ E(2-%$ 70@-'* B'-#B"("@70$ 763$ 

B'-#&)-'#0 ?0# µD(#* 6".* ,#$D60$ 3 '.?0#-C0 '&"-µ"@70$ 763 &%(#2 E#0 $0 0-B2R".$ 

.B"('Cµµ060 6-"&K* 6%$ E(0-"B".(#I$ K $0 'B#6'J"@$ 7' B0-07#6#?2 )$6"µ0 6%$ 

E(2-%$.  

 

F#:B$0 28. 8B-"762 0BD 6" B6Iµ0 6". E(2-". ,#0?-C$'60# $'0-D J3(.?D B". 

B0-0µ"$'@'# E#0 )$6"µ0. 

 



! &*!

!062 63$ '?6Cµ373 63* 6-"&#?K* ,#0J'7#µD6360* µ' 63 µ)J"," 6%$ 6'6-0EI$%$ 

'CQ0µ' 63$ '.?0#-C0 $0 ,#0B#76I7".µ' D6# B(KJ"* "76I$ 0BD E(2-".* 0((2 ?0# 

P0-"?D?0(0 'C$0# ,#07B0-µ)$0 7' D(3 63$ )?6073 63* $37C,0*, 76"#Q'C" B". 

?060,'#?$@'# 63$ 7.$'QK 6".* B0-".7C0. !0JI* "# 8)70 T#0A06)* ,'$ ,)Q"$60# B0-2 

'(2Q#76".* 'B#7?)B6'* µ)70 76" Q-D$", ,'$ J0 K60$ .B'-A"(K $0 B"@µ' D6# 

?.-#"('?6#?2 0$K?".$ 76".* E(2-".*, 6".(2Q#76"$ 63$ B'-C"," &%(#27µ06"*. NRCS'# $0 

0$0&'-J'C D6# 76#* ,'#Eµ06"(3PC'* B". B-0Eµ06"B"#KJ3?0$ ?062 6".* µK$'* B". 60 

$'0-2 E(0-"B"@(#0 'CQ0$ E'$$3J'C, 3 B-D7A073 76" '7%6'-#?D 63* $37C,0* K60$ 7Q',D$ 

0,@$063 'R0#6C0* 6%$ 'B#J)7'%$ 6%$ E(2-%$ "# "B"C"# B-0Eµ06"B"#I$60* ?2J'6'* 

'&"-µK7'#* 7' 0BD76073 (CE%$ µD$" '?06"76I$ 0BD 6" ?'&2(# µ0* B-"7B0J"@70$ $0 

0B"?-"@7".$ 63$ #,#D6.B3 '#7A"(K µ0*.  

 :$I D(0 60 $37#2 6". N-Q#B'(2E".* Q0-0?63-CS"$60# 0BD 63$ 6.B#?K A(276373 

&-.E2$%$, ?"#$K 76#* A-0Q"$37C,'* 6". N#E0C"., 76#* 8)70 T#0A06)* 60 &.62 'C$0# 

,#0&"-'6#?2 (A()B' NB"6'()7µ060 – M(276373). [B%* 0$0&)-J3?' 60 µ36-#?2 

B'6-Iµ060 76#* 8)70 T#0A06)* ,#0&)-".$ 0BD D('* 6#* 2(('* $37C,'* 6". 

7.µB()Eµ06"*, 76"#Q'C" B". ,#?0#"("E'C %* )$0 A0JµD 6" ,#0&"-'6#?D Q0-0?6K-0 63* 

A(276373*. = ".7#076#?D* Dµ%* ,#0&"-"B"#D* B0-2E"$60* B#76'@".µ' D6# 'C$0# "# 

E(2-"# ?0# 3 '#7-"K 0SI6".. 90 &.62 76#* 8)70 T#0A06)* 'C$0# (CE" K B"(@ $#6-D&#(0 

'C,3, B"(@ B#" «B-27#$0» 0BD 60 &-@E0$0 B". 'µ&0$CS"$60# B'-#77D6'-" R.("B"#3µ)$0, 

µ' #?0$D6360 .P3(D6'-3* B-%6"E'$"@* B0-0E%E#?D6360* ('#?D$0 29).  

 

F#:B$0 29. 9" $#6-D&#(" 'C,"* Lavatera arborea 7' µ'E2('* 7.E?'$6-I7'#* 76" BC7% 

µ)-"* 63* &%6"E-0&C0* ?0# 76" ?)$6-", ?0JI* ?0# 6" Allium ampelossim (µB-"762). 



! &"!

; B("@7#0 0.6K A(276373 ?060(0µA2$'# "(D?(3-3 63$ 'B#&2$'#0 6". $37#"@ 

µ3$ 0&K$"$60* E.µ$2 B0-2 '(2Q#760 73µ'C0 763$ B'-#&)-'#0 6". $37#"@ (SI$3 

P'?07µ"@ 0BD 63 J2(0770). ; '#7-"K 0SI6". µ)7% 6". E?".2$" B0-)Q'# 60 0B0-0C6360 

J-'B6#?2 7.7606#?2 E#0 63$ 0$2B6.R3 0.6K* 63* ,#0&"-'6#?K* Q(%-C,0*. 8' 63 7'#-2 

6".* 60 &.62 7.$63-"@$ 60 &.6"&2E0 0-J-DB",0 ?0# µ)70 0BD 60 6-"&#?2 B()Eµ060 ?0# 

60 70-?"&2E0 )$6"µ0 (Stapp ?0# Polis 2003), 0µ&D6'-0 '? 6%$ "B"C%$ 0B"6'("@$ 63$ 

6-"&K 6%$ 70.-I$ 63* "#?"E)$'#0* Lacertidae. :?6D* Dµ%* 0BD 63$ B0-"QK 6-"&K* 3 

#,#0C6'-3 '6"@63 A(276373 B-"7&)-'# ?0# 2((" )$0 B('"$)?63µ0 76#* E#E0$6#0C'* 

70@-'*: '.?0#-C'* E#0 0B"6'('7µ06#?K J'-µ"-@Jµ#73 6" ?0("?0C-#. N?Dµ3 ?0# R'-2 60 

&.62 6" ?0("?0C-# ('#6".-E"@$ 70$ ?0(0µ%6)* (?0# µ2(#760 7.$'Q'C* ?0JI* 3 

A(276373 ?0(@B6'# 63$ µ'E0(@6'-3 )?6073 63* $37C,0*) B". B-"7606'@".$ 6#* 70@-'* 

0BD 63$ 2µ'73 )?J'73 76"$ K(#" '$I 6".* ,C$".$ 63$ '.?0#-C0 $0 B0-0µ)$".$ '$'-E)* 

?0# $0 P2Q$".$ 6-"&K 63$ I-0 B". "# 70@-'* 763$ 4?@-" K 6#* 2(('* $37C,'* ?-@A"$60# 

E#0 $0 0B"&@E".$ 6#* .P3()* J'-µ"?-07C'*. H0-2((3(0 "# E#E0$6#0C'* 70@-'* )Q".$ 

?060&@E'# 7' µ#0 '$6.B%7#0?K B-"70-µ"EK: 7?0-&0(I$".$ 'B2$% 760 R'-2 &.62 ?0# 

'?µ'60(('.Dµ'$'* 6" J0(077#$D 0'-2?# -.JµCS".$ 63 J'-µ"?-07C0 6".* 763$ 'B#J.µ36K 

6#µK ('#?D$0 30). 

 

F#:B$0 30. N-7'$#?K 70@-0 0$'A07µ)$3 'B2$% 7' R'-0µ)$" &.6D. 



! &#!

 ; 6'(#?K 6-"&#?K ,#0J'7#µD6360 ,#0µ"-&I$'60# 0BD 63$ B0-".7C0 B"((I$ 

07B"$,@(%$ B". 0$ ?0# B0-".7#2S".$ ,#0&"-'6#?)* ,#06-"&#?)* B-"6#µK7'#* 

(&.6"&2E0, 70-?"&2E0, 70B-"&2E0, B6%µ06"&2E0 ?0# B0-07#6#?2), 60 B'-#77D6'-0 

7.µB'-#(0µA2$"$60# 763 7.$KJ3 ('C0 6%$ E#E0$6#0C%$ 70.-I$. 4' 0.6K 63$ '#?D$0 J0 

B-)B'# $0 B-"76'J"@$ ?0# "# J'-#$)* B(3J.7µ#0?)* '?-KR'#* 6%$ "-J"B6)-%$. [B%* 

0$0&)-J3?' B0-0B2$%, 3 ,@7?"(3 B'-C","* E#0 6".* 6-"&#?"@* BD-".* 6%$ 70.-I$ 

'C$0# 6" ?0("?0C-#. 9"$ 1"@(#" Dµ%* B'-#77D6'-", ?0# (#ED6'-" 6"$ N@E".76", 

B0-063-KJ3?0$ '$6.B%7#0?)* 7.E?'$6-I7'#* "-J"B6)-%$ (0?-C,'*) 763 $37C,0. =# 

70@-'* ?060A-DQJ#S0$ µ'E2('* B"7D636'* 0BD 0.6K 63$ ('C0 ?0# B0-)µ'$0$ '$'-E)* 6" 

µ'E0(@6'-" µ)-"* 63* 3µ)-0*, B0-2 6#* .P3()* J'-µ"?-07C'* ('#?D$0 31). 4' 0.6D 6" 

73µ'C" J0 B-)B'# $0 0$0&'-J'C ?0# )$0 2((" B('"$)?63µ0 6". E#E0$6#7µ"@: Q2-3 76" 

µ'E0(@6'-" µ)E'JD* 6".* "# 70@-'* 6%$ 8)70 T#0A06I$ µB"-"@$ ?0# ?060BC$".$ 

µ'E0(@6'-%$ ,#07627'%$ 6-"&)* 0BD D6# 60 26"µ0 63* 4?@-".. H-2Eµ06# '$I ?0# 763 

4?@-" (0((2 DQ# 76#* 2(('* $37C,'*) ?060E-2&3?0$ "# B(3J.7µ#0?)* '?-KR'#* 6%$ 

"-J"B6)-%$, "# B#" µ#?-D7%µ'* 70@-'*, "# "B"C'* )Q".$ ?0# µ#?-D6'-" 2$"#Eµ0 

76Dµ06"*, ,'$ µBD-'70$ $0 '?µ'60(('.J"@$ 0.6K$ 63$ 2&J"$3 B3EK 6-"&K*. <0 B-)B'# 

$0 6"$#76'C 7' 0.6D 6" 73µ'C" D6# 3 7.E?'$6-I7'#* 6%$ 0?-C,%$ K60$ µ'E0(@6'-'* 76#* 

8)70 T#0A06)* 0BD 63 4?@-". :#?2S".µ' D6# 3 0#6C0 'C$0# E#0 µ#0 0?Dµ3 &"-2 " 

#,#0C6'-"* 6@B"* A(276373*. 

 

F#:B$0 31. :$K(#?" 0-7'$#?D B". )Q'# µD(#* 7.((2A'# )$0 "-JDB6'-". 



! &$!

 X$0 0?Dµ3 R'Q%-#76D '@-3µ0 0BD 63$ 0$2(.73 63* A#"B"#?#(D6360* 63* 

',0&"B0$C,0* 6%$ T#0A06I$ 'C$0# 3 .P3(K 7.E?)$6-%73 Q'#("BD,%$ (7?"(DB'$,-'*). 

4' ?2$'$0 2((" A#D6"B" 3 B0-".7C0 6".* ,'$ K60$ 6D7" 7.Q$K 0((2 "@6' ?0# 6" µ)E'JD* 

6".* 6D7" µ'E2(". 90 Q'#(DB",0 'C$0# 70B-"&2E0 (Schaefer 1990) ?0# 3 0$2B6.R3 6".* 

A07CS'60# 7' µ'E2(" A0JµD 763$ B0-".7C0 &%7&D-". ?0# 0SI6". 76" "#?"7@763µ0 

DB". ,#0A#"@$ (Judas 1989, Poser 1991). = 'µB(".6#7µD* 6". ',2&".* µ' 0S%6"@Q0 

J-'B6#?2 7.7606#?2 )Q'# 0B",'#Q6'C D6# B-"?0('C 0@R373 76#* B.?$D636'* B(3J.7µ"@ 

6%$ Q'#("BD,%$ (Scheu ?0# Schaefer 1998). N.6D &0C$'60# $0 #7Q@'# ?0# 763$ B'-CB6%73 

6%$ T#0A06I$ DB". 3 .P3(K 7.E?)$6-%73 0SI6". .B"763-CS'# µ'E2('* B.?$D636'* 

Q'#("BD,%$. 

 X$0 73µ0$6#?D 76"#Q'C" B". ?0J"-CS'# 63$ #7"--"BC0 S%K* 76#* T#0A06)* 'C$0# 3 

0B".7C0 ?067#?#I$. ; AD7?373, DB%* )Q'# K,3 0$0&'-J'C, )Q'# 0-$36#?)* 7.$)B'#'* 

763$ &.6"?2(.P3 ?0# 63$ B"#?#(D6360 63* A(276373*. :B#B()"$ 3 B0-".7C0 ?067#?#I$ 

7' )$0 B"(@ B'-#"-#7µ)$%$ ,#07627'%$ A#D6"B" DB%* 'C$0# "# µ#?-)* A-0Q"$37C,'* 70$ 

6#* 8)70 T#0A06)*, )Q'# %* 7.$)B'#0 63$ B0-'$DQ(373 6%$ E(2-%$ ?0# 63$ ?06076-"&K 

6%$ &%(#I$ 6".*. = µ"$0,#?D* Q0-0?6K-0* 6%$ T#0A06I$ "&'C('60# 0?-#AI* 76"$ 

7.$,.07µD 63* 0B"#?C0* 6%$ E(2-%$ ?0# 6". ,#0&"-'6#?"@ ',0&#?"@ .B"A2J-". B". 

'B#6-)B".$ 63$ 0$2B6.R3 µ#0* R'Q%-#76K* A(276373*. ; '#70E%EK '(2Q#76%$ µD$" 

?067#?#I$ J0 K60$ 0-?'6K E#0 63$ ?06076-"&K 6". '.2(%6". 0.6"@ "#?"7.76Kµ06"*, 

DB%* ,'CQ$".$ ?0# 60 76"#Q'C0 E#0 6" 50?"$K7#.  

 

50:"$;7# - 4@µ&%$0 µ' 60 0B"6'()7µ062 µ0* 3 $37C,0 0.6K &#("R'$'C µ#0 µ2(("$ 

B'-#"-#7µ)$3 7' B"#?#(D6360 ?0# B"7D6360 A#"?"#$D6360 07B"$,@(%$. 9" '@-3µ0 0.6D 

K60$ µ2(("$ 0$0µ'$Dµ'$" ?0# 7.$2,'# µ' 0$6C76"#Q'* µ'()6'*. 82(#760 6" B"(@ µ#?-D 

µ)E'J"* 63* $37C,0* (0,016 6'6-0E%$#?2 Q#(#Dµ'6-0) J0 ,#?0#"("E"@7' µ#0 0?Dµ3 

&6%QD6'-3 A#"B"#?#(D6360 0-J-"BD,%$. H#76'@".µ' D6# 3 B#" 0.R3µ)$3 6-"&#?K 

,#0J'7#µD6360 "&'C('60# 763$ B0-".7C0 (#E"76I$ &%(#I$ 0BD E(2-".*. ; "(#E2-#Jµ3 

0B"#?C0 E(2-%$ "&'C('60# 0&'$D* 76" µ#?-D µ)E'J"* 6". $37#"@ ?# 0&'6)-". 76" 

E'%µ"-&"("E#?D 0$2E(.&D 6".. 9" 50?"$K7# 'C$0# µ#0 Q0µ3(K $37C,0 µ' µ)E#76" @P"* 

60 5 µ)6-0, Q%-C* B-"7606'.µ)$'* J)7'#* B". $0 µB"-"@$ $0 Q-37#µ'@7".$ 70$ 

?060&@E#0 76".* E(2-".*.  



! &%!

 NBD 6" 2005 B". '-E0SDµ076' 76" N-Q#B)(0E"* 63* 4?@-". )Q".µ' ?060E-2P'# D6# 76" 

$37C &%(#2S".$ B'-C 60 10 S'@E3 E(2-%$. !2B"#'* Q-"$#)* 3 $37C,0 .B'$"#?#2S'60# %* 

A"7?D6"B"* 0BD 6" TKµ" 4?@-". ?0# &#("R'$'C 6-'#* µ' 6)77'-#* ?067C?'* ('#?D$0 32). 

9#* Q-"$#)* 0.6)* ,'$ A-K?0µ' ?0µC0 &%(#2 E(2-%$ ?0# 6)6"#0 K60$ 3 B'-CB6%73 ?0# E#0 

6" 2010. ; µ3 7.$'QK* B0-".7C0 E(2-%$ )Q'# 2µ'7" 0$6C?6.B" 763 A(276373 6". 

$37#"@ 3 "B"C0 B0-".7#2S'# )$0$ '$,#2µ'7" Q0-0?6K-0 µ'60R@ '?'C$3* 6%$ 8)70 

T#0A06I$ ?0# 6%$ .B"("CB%$ A-0Q"$37C,%$ B". &)-".$ &-@E0$0. X67# 0B0$6I$60# 

$#6-D&#(0 &.62 0((2 7' µ#?-"@* 0-#Jµ"@*. ; µ'60A"(K 63* A(276373* µ)70 760 Q-D$#0 

"&'C('60# ?0# 763 AD7?373. =# Snogerup ?0# Snogerup (2004) B". µ'()6370$ 63$ 

Q(%-C,0 76" 50?"$K7# E#0 B2$% 0BD 30 Q-D$#0, 0$0&)-".$ D6# 3 B0-".7C0 ?0# 3 

0B".7C0 ?067#?#I$ '.J@$'60# E#0 63$ 'R0&2$#73 K 'B0$'µ&2$#73 ,#0&D-%$ '#,I$. 

=# 70@-'* 76" 50?"$K7# 'C$0# "# ,'@6'-'* B#" µ'E0(D7%µ'* 7' D(" 6" 

N-Q#B)(0E"*, 7' )$0 Dµ%* µ)E'J"* B". ,'$ µB"-'C $0 Q0-0?63-#76'C E#E0$6#0C" 

(HC$0?0* 1). H#76'@".µ' D6# 3 7.E?'?-#µ)$3 '#?D$0 ,#?0#"("E'C60# 7' )$0 73µ0$6#?D 

A0JµD 0BD 63$ B'-#"-#7µ)$3, 7' B(KJ"* 0((2 ?0# 7' Q-"$#?K ,#2-?'#0, B0-".7C0 6%$ 

E(2-%$. ; (CB0$73 6". ',2&".* ,'$ 'C$0# 7.$'QK* ?0# ,'$ B-0Eµ06"B"#'C60# 7' #?0$K 

)?6073. X67# 3 A(276373 ,'$ )Q'# 63$ '$6.B%7#0?K 7@76073 ?0# 0$2B6.R3 B". 

7.$0$62µ' 76#* 8)70 T#0A06)*. M)A0#0 ,'$ J0 B-)B'# $0 (37µ"$'C60# 6" ,#0&"-'6#?D 

E'%("E#?D .BDA0J-" 63* $37C,0*. 9" 50?"$K7#, DB%* D(0 60 $37#2 6". 7.76Kµ06"*, 

0B"6'('C60# 0BD 07A'76"(#J#?2 B'6-Iµ060 (Triantis et al. 2005) B". 7.$63-"@$ 

&-.E0$#?K* 7@76073* Q(%-C,0. O0C$'60# ("#BD$ D6# 3 Q(%-#,#?K 7@76073 ?0# 

?06\'B)?6073 3 -"K '$)-E'#0* 763 A#"?"#$D6360 63* $37C,0* B'-#"-CS"$60# 6D7" 0BD 63 

µ3 7.$'QK B0-".7C0 E(2-%$ D7" ?0# 0BD 63 E'%("EC0 6". $37#"@.  



! &&!

 

F#:B$0 32. !067C?'* 0BD 63 E'#6"$#?K 76" 50?"$K7# A-0Q"$37C,0 !".("@-#. 

 

46" 73µ'C" 0.6D 0RCS'# $0 B"@µ' D6# 3 µD$#µ3 'E?06276073 E#0 &I(#07µ0 6%$ 

E(2-%$ 76" 50?"$K7# &0C$'60# D6# B0-'µB",CS'60# 0B"?('#76#?2 0BD 63$ B0-".7C0 

?067#?#I$. !0JI* 60 B".(#2 )Q".$ J'0J'C $0 &%(#2S".$ 7' ,#0&"-'6#?)* Q-"$#)*, 

7.µB'-0C$".µ' D6# 3 $37C,0, 0?Dµ0 ?0# 7' B'-#"-#7µ)$" A0JµD, µB"-'C $0 .B"763-CR'# 

6"$ 0-#JµD 6%$ 10 &%(#I$. :2$ )B0.' 6" 50?"$K7# $0 Q-37#µ"B"#'C60# %* A"7?D6"B"*, 

B"(@ 7@$6"µ0 6" "#?"7@763µ0 J0 2((0S'. ; 'BC,-073 6%$ J0(077"B".(#I$ &0C$'60# 

E-KE"-0 ?0# 0-?"@$ (CE0 µD(#* Q-D$#0 E#0 $0 'B3-'076"@$ 60 $37#%6#?2 "#?"7.76Kµ060 

(Kolb et al. 2010).  

 

H0(2S0 - W2-3 76" µ)E'J"* 63* M0(2R0* (4.33 6'6-0E%$#?2 Q#(#Dµ'6-0) ?0# 763$ 

2µ'73 E'#6$C073 63* µ' 63 4?@-" J0 0$)µ'$' ?0$'C* µ#0 70&I* B(".7#D6'-3 B0$C,0 

07B"$,@(%$. ; 7.E?'?-#µ)$3 $37C,0 Dµ%* 'C$0# B',C" '$6"$D6063* AD7?373* B". )Q'# 

.B"A0JµC7'# B"(@ 63$ A(276373 µ' 7.$'B0?D(".J3 µ'C%73 63* 0-J-"B"B0$C,0*. ; 

M0(2R0 Q-37#µ"B"#'C60# %* A"7?D6"B"*, (DE% 63* 'EE@6362* 63* µ' 6" ?.-C%* $37C ?0# 



! &'!

7.$'BI* 63$ '.?"(D6'-3 µ'60&"-2 0µ$"'-#&C%$, 0BD 60 "µ3-#?2 Q-D$#0. ; A(276373 

76" $37C 0B"6'('C60# 7Q',D$ 0B"?('#76#?2 0BD J2µ$".* &-.E2$%$ ?0# µ0?C0*, 7' B"(@ 

?0?K ?06276073 (DE% 63* 7.$'Q"@* AD7?373*. :(2Q#760 ,)$,-0 "("?(3-I$".$ 63 

Q(%-#,#?K 0B"6@B%73 6". $37#"@.  

4' ?0µC0 0BD 6#* 'B#7?)P'#* B". B-0Eµ06"B"#KJ3?0$ 763 M0(2R0 ,'$ 

'$6"BC70µ' &%(#)* E(2-%$. N.6D J0 B-)B'# $0 0B","J'C 760 '?06"$62,'* ?067C?#0 ?0# 

B-DA060 B". S".$ 76" $37C ?0# A-C7?"$60# ?.-#"('?6#?2 B0$6"@. ; ,#060-0QK B". 

'B#&)-".$ 76" "#?"7@763µ0 ('#6".-E'C B-"&0$I* 0B"6-'B6#?2 E#0 63$ 'E?06276073 ?0# 

63 ,3µ#".-EC0 &%(#I$ 763$ 'B#&2$'#0 63* $37C,0*. !060E-2&3?0$ B2$6%* ,@" &%(#)* 

E'-0?#I$ 7' B"(@ 0BD?-.µ$'* J)7'#*.  

 X$0 76"#Q'C" B". B0-".7#2S'# '$,#0&)-"$ 'C$0# 3 .P3(K B0-".7C0 0?2-'%$ 

763$ ',0&"B0$C,0 63* M0(2R0*. 9" C,#" '@-3µ0 73µ'#IJ3?' ?0# 763$ B'-CB6%73 6". 

G.&C". 763 4?@-". [B%* ?0# 7' '?'C$" 6" A#D6"B", B#76'@".µ' D6# 3 B0-".7C0 6".* J0 

B-)B'# $0 0B","J'C 763$ @B0-R3 µ'E2(". 0-#Jµ"@ 0µ$"'-#&C%$ 763$ B'-#"QK. H)-0$ 

0.6K* 63* "µ2,0*, "# ,'C?6'* A#"B"#?#(D6360* B0-".7#2S"$60# Q0µ3("C '$I 6" C,#" 

7.µA0C$'# ?0# µ' 6".* ,'C?6'* 0&J"$C0*. ; 0#6C0 63* µ3 0$0µ'$Dµ'$3* 0.6K* B'$C0* 7' 

D-".* '#,I$ J0 B-)B'# $0 0$0S363J'C 763$ .B'-AD7?373. ; 6'('.60C0, 0(("#I$"$60* 

,-0µ06#?2 63 A(276373 )Q'# B-"?0()7'# 63$ .B"A2Jµ#73 6%$ A#"?"#$"6K6%$ ?0# 

µ"#-0C0 ?0# 63$ B#" '(066%µ)$3 -"K '$)-E'#0*.  

 

D.:$B6360 @(3=.7µ">  

=# $37#%6#?"C B(3J.7µ"C B"(@ 7.Q$2 'µ&0$CS".$ .P3()* B.?$D636'*, ?.-C%* (DE% 63* 

Q0(0-K* J3-'.6#?K* BC'73* 3 "B"C0 ",3E'C 7' µ'E2(".* 0-#Jµ"@* SI%$, 0?Dµ3 ?0# 7' 

$37#2 B"(@ µ#?-"@ µ'E)J".* (Rodda ?0# Dean-Bradley 2002). =# B()"$ B.?$"C 

B(3J.7µ"C 70.-I$ )Q".$ B'-#E-0&'C 0BD $37#%6#?2 "#?"7.76Kµ060, µ' ?"-.&0C" 

B0-2,'#Eµ0 6".* B(3J.7µ"@* 70µ#0µ#,#I$ 7' $37#2 6". 1$,#?"@ ]?'0$"@ B". &62$".$ 

60 20.000 26"µ0 0$2 '?62-#", µ)E'J"* .B'-B"((0B(27#" 0BD '?'C$" 6%$ '$,#0#63µ26%$ 

63* '$,"QI-0* (Rodda et al. 2001). =# 0.R3µ)$'* B(3J.7µ#0?)* B.?$D636'* )Q".$ %* 

7.$)B'#0 µ#0 7'#-2 0BD $)0 "#?"("E#?2 Q0-0?63-#76#?2 76" "#?"7@763µ0. 4.$KJ%* 3 

.P3(K B.?$D6360, 7' 7.$,.07µD µ' 63 )(('#P3 0$60E%$#76I$, '(066I$'# 6".* K,3 

µ'#%µ)$".* 6-"&#?"@* BD-".* 6%$ $37#I$ (Brown ?0# Pérez-Mellado 1994) ?0# ",3E'C 



! &(!

7' )$6"$" '$,"'#,#?D 0$60E%$#7µD (Case 1978, Wu et al. 2006). = 6'('.60C"* )Q'# 

0B",'#QJ'C D6# B-"?0('C 0@R373 63* J$37#µD6360* µ'60R@ 6%$ $'0-I$ 06Dµ%$ %* 

0B"6)('7µ0 6". ?0$#A0(#7µ"@ B". 07?'C60# 0BD 60 '$K(#?0 26"µ0 (Semlitsch ?0# 

Reichling 1989, van Buskirk 1989, Wagner ?0# Wise 1996). 

 ; B#" µ'E2(3 B.?$D6360 70.-I$ ?060E-2&3?' 76#* 8)70 T#0A06)* '$I 3 

µ#?-D6'-3 76" 40-0?3$D ?0# 63$ N67C670 (HC$0?0* 1). 90 850 26"µ0 0$2 '?62-#" 

0B"6'("@$ µ#0 0BD 6#* B.?$D6'-'* ?060$"µ)* 76"$ '((0,#?D QI-" DB%* B-"?@B6'# 0BD 

7.E?-C7'#* µ' 2(('* µ'()6'*. X67# "# B.?$D636'* 0$2 '?62-#" E#0 63$ 70@-0 63* 8K(". 

(P. milensis) .B"("EC763?0$ 7' 395 26"µ0 (N,0µ"B"@(". 1999), E#0 63$ 0#E0#D70.-0 

(P. erhardii) 7' 76 26"µ0 (M0(2?"* 1990), E#0 63$ B'("B"$$'7#0?K E".76)-0 (P. 

peloponnesiacus) 7' 110 26"µ0 (80-0E?"@ 1997) ?0# E#0 63 A0(?0$D70.-0 (P. 

tauricus) 7' 118-247 26"µ0 (0$2("E0 µ' 63$ B'-#"QK, Chondropoulos ?0# Lykakis 1983). 

4' 2(('* $37#%6#?)* B'-#"Q)* 63* 8'7"E'C". Dµ%* )Q".$ 0$0&'-J'C 0?Dµ3 .P3(D6'-'* 

B.?$D636'*. X67# 76#* A-0Q"$37C,'* B". A-C7?"$60# B'-#&'-#?2 63* 8#$D-?0* 763$ 

17B0$C0 (7.E?-D63µ0 6%$ M0('0-C,%$) Aire, Colom ?0# Sargantana "# B.?$D636'* 

&62$".$ 60 4.100, 1.600 ?0# 690 26"µ0 0$6C76"#Q0 (Pérez-Mellado 1998).  

NBD 60 0B"6'()7µ062 µ0* &0C$'60# ?0J0-2 D6# ,'$ 'C$0# 6" µ)E'J"* 6". $37#"@ 

B". 'C$0# .B'@J.$" E#0 63$ B.?$D6360 6%$ B(3J.7µI$, ?0JI* 6" B"(@ µ'E0(@6'-" 

40-0?3$D )Q'# µ#0 0BD 6#* Q0µ3(D6'-'* B.?$D636'*. = ?@-#"* B0-2E"$60* 76"$ "B"C" J0 

B-)B'# $0 0$0S363J'C 3 'RKE373 E#0 6#* .P3()* B.?$D636'* 'C$0# 3 6-"&#?K 

,#0J'7#µD6360. 90 '.-Kµ062 µ0* 7' 7Q)73 µ' 6".* 6-"&#?"@* BD-".* 'B#A'A0#I$".$ 

D$6%* 0.6K 63$ .BDJ'73. X67# "# $37C,'* B". 'µ&2$#70$ 63$ µ'E0(@6'-3 6-"&#?K 

,#0J'7#µD6360 K60$ '?'C$'* 76#* "B"C'* 73µ'#IJ3?0$ "# B#" 0.R3µ)$'* B.?$D636'*. !0# 

7' 0.6K 63$ B'-CB6%73 B#76'@".µ' D6# 6"$ B()"$ 73µ0C$"$60 -D(" B0CS".$ "# E(2-"# ?0# 

3 7.$'B0?D(".J3 -"K '$)-E'#0*. ; B0-".7C0 J0(077"B".(#I$ )Q'# 0$0&'-J'C D6# 

'.$"'C 63$ ,3µ#".-EC0 B.?$I$ B(3J.7µI$ 70.-I$ (Case 1978, Barrett et al. 2005) ?0# 

6" C,#" &0C$'60# $0 #7Q@'# ?0# 76" N-Q#B)(0E"* 63* 4?@-".. 

8#0 2µ'73 7.$)B'#0 63* .P3(K* B.?$D6360* 'C$0# " )$6"$"* '$,"'#,#?D* 

0$60E%$#7µD* B". '?&-2S'60# 'C6' µ' 'B#J)7'#* 76#* ".-)* 2((%$ 06Dµ%$ (Salvador 

1986) 'C6' 0?Dµ0 ?0# µ' ?0$#A0(#7µD. =# $37#%6#?)* 70@-'* )Q".$ µ'E0(@6'-'* 

'$'-E'#0?)* 0B0#6K7'#* 0BD 6".* B(3J.7µ"@* 63* R3-2* (Brown et al. 1992). 



! &)!

H-"?'#µ)$". $0 ?0(@P".$ 0.6)* 6".* 6#* 0$2E?'* 76-)&"$60# 760 26"µ0 6". C,#". 

'C,".*. 

=# 70@-'* ,#0J)6".$ 63$ #?0$D6360 0.6"6"µC0* 63* ".-2*, 63$ '7?'µµ)$3 

,3(0,K 0B"?"BK 6µKµ06"* 63* ".-2* D60$ 07?3J'C 7' 0.6K$ BC'73 0BD ?2B"#" J3-'.6K 

(Arnold 1988). ; 0.6"6"µC0 B-0Eµ06"B"#'C60# Q2-3 7' )$0 µ3Q0$#7µD ?062 6"$ "B"C" 

'$'-E"B"#"@$60# "# µ@'* 6%$ ".-0C%$ 7B"$,@(%$ ?0# 0B"?DB6".$ 6" DB#7J'$ 0BD 

0.6"@* µ)-"* 63* ".-2* (Arnold 1984). ; 0#µ"--0EC0 B0@'# 7Q',D$ 0µ)7%* ?0# 3 70@-0 

,#0&'@E'# 6". 'QJ-"@ 63* Q%-C* 2((" B-DA(3µ0 (Dial ?0# Fitzpatrick 1983). X67# ,'$ 

B-D?'#60# E#0 )$0$ 'BCB"$" 0?-%63-#07µD 0((2 E#0 µ#0 µ2(("$ 7.$3J#7µ)$3 0µ.$6#?K 

76-063E#?K.  

H"((2 'C,3 70.-I$ 0B"J3?'@".$ (CB"* 76".* #76"@* 63* ".-2* 76" "B"C" 

76-)&"$60# D60$ "# B'-#A0(("$6#?)* 7.$JK?'* EC$".$ ,@7?"('* ?0# "# 6-"&#?"C BD-"# 

'(066%J"@$ (Vitt ?0# Cooper, 1986). ; ".-2 ("#BD$ Q-37#µ'@'# 70$ 0B"JK?3 '$)-E'#0* 

?0# 3 'BCJ'73, 0BD7B073 ?0# ?062B"73 0.6K* 63* 0B"JK?3* 'C$0# B"(@6#µ3 E#0 60 

0$60E%$#76#?2 26"µ0. 4' B"((2 'C,3 'C$0# E$%76D D6# B-0Eµ06"B"#'C60# 0.6"6"µC0 63* 

".-2* %* 0B"6)('7µ0 6". '$,"'#,#?"@ 0$60E%$#7µ"@ (Jennings ?0# Thompson 1999, 

Langkilde ?0# Shine 2007). 463 7.$)Q'#0 "# 'B#6#J)µ'$"# ?060A-"QJCS".$ 6" )B0J(D 6".* 

(6" 6µ3J)$ ?"µµ26# 63* ".-2*) ?'-,CS"$60* )$0 µ'E2(" B"7D '$)-E'#0*. 46#* $37#%6#?)* 

70@-'* 63* "#?"E)$'#0* Lacertidae &0C$'60# D6# 3 7.E?'?-#µ)$3 B-0?6#?K 

Q-37#µ"B"#'C60# 0-?'62 (Chondropoulos et al. 1993, Adamopoulou et al. 1999). 

; 0.6"6"µC0 J'%-'C60# B0-0,"7#0?2 %* µ)6-" 63* BC'73* 63* JK-'.73* 7' µ#0 

B'-#"QK (Pianka, 1970; Turner et al. 1982). =# 0-0#"C B(3J.7µ"C 6%$ "@6%* K 2((%* 

(CE%$ J3-'.6I$ B". 'R0B(I$"$60# 76" $37#%6#?D 7@µB('Eµ0 63* 4?@-". 07?"@$ µ#0 

B"(@ Q0µ3(K JK-'.73 (Pafilis et al. 2005) 3 "B"C0 0$6#?06"B6-CS'60# 760 Q0µ3(2 

B"7"762 0.6"6"µC0* 0BD 6" ?.-C%* $37C (Pafilis et al. 2009b). :$I Dµ%* 3 0.6"6"µC0 

763 4?@-" ?0# 7' 2(('* $37C,'* ?.µ0C$'60# E@-% 76" 30%, 60 B"7"762 0$0E'$$3µ)$%$ 

".-I$ 0BD 6#* 8)70 T#0A06)* 0EECS".$ 6" .P3(D606" 88% '$I 76" 50?"$K7# 6" 75% 

(Pafilis et al. 2009a). =# B0-063-K7'#* µ0* ?062 63 ,#2-?'#0 63* µ'()63* 0@R370$ 6" 

µ)E'J"* ,'CEµ06"* ?0# 'B#A'A0C%70$ 60 B-"3E"@µ'$0 0B"6'()7µ060 (HC$0?0* 2, '#?D$0 

33). 8#0 ?0# 3 J3-'.6#?K BC'73 'C$0# µ3,'$#?K (HC$0?0* 2), B#76'@".µ' D6# 3 0#6C0 6%$ 

6D7" .P3(I$ B"7"76I$ 'C$0# " '$,"'#,#?D* 0$60E%$#7µD*. =# 70@-'* 76#* T#0A06)* 



! '+!

763$ B-"7B2J'#2 6".* $0 ?'-,C7".$ '$)-E'#0 'B#6CJ'$60# 76#* ".-)* 6%$ 0$60E%$#76I$ 

6".*, 76"#Q'C" B". B0-063-KJ3?' ?0# 76" B',C". 9" C,#" 7.µA0C$'# ?0# 763 70@-0 6%$ 

M0('0-C,%$ (P. lilfordi) B". S'# 7' $37C,'* µ' B"(@ Q0µ3(K J3-'.6#?K BC'73 0((2 

B-"Q%-2 7' 0.6"6"µC0 7' B"7"76D 75% (Pafilis et al. 2008). 

 

F#:B$0 33. :$K(#?" 0-7'$#?D 0BD 6#* 8)70 T#0A06)* µ' 0$0E'$$3µ)$3 ".-2. 

 

= ?0$#A0(#7µD* B0-063-'C60# 7' ,#2&"-0 'C,3 70.-I$ 63* "#?"E)$'#0* 

Lacertidae (Sadek 1981) 0((2 'C$0# B"(@ B'-#77D6'-" ?"#$D* 7' $37#%6#?"@* 

B(3J.7µ"@* (Arnold 1988; Castilla ?0# Van Damme 1996, Pérez-Mellado 1998). 46" 

7@763µ2 µ0* '&0-µDS'60# 7' µ'E2(3 ?(Cµ0?0 ?0# µ2(#760 'C$0# 76"Q'.µ)$"* ?0JI* 

07?'C60# 0BD '$K(#?0 0-7'$#?2 26"µ0 )$0$6# 6%$ $'0-I$ 06Dµ%$ (Pafilis et al. 2009a). 

9" B'C-0µ0 '?6Cµ373* 6". ?0$#A0(#7µ"@ 76" '-E076K-#" ),'#R' D6# "# E#E0$6#0C'* 70@-'* 

B0-".7#2S".$ 70&I* .P3(D6'-3 'B#J'6#?D6360 0B)$0$6# 7' $'0-2 26"µ0 0BD 6"$ 

B(3J.7µD 63* 4?@-".. H-"6#µ"@$ µ2(#760 $0 'B#6'J"@$ 7' $'0-2 26"µ0 6". C,#". 6".* 

6". 'C,".* B0-2 $0 &0$ B-"$@µ&'* ?"('"B6)-%$, 63$ 6.B#?K 6-"&K 6%$ 70.-I$ B". 

,#063-"@$60# 7' '-E0763-#0?)* 7.$JK?'*. N.6D 73µ0C$'# D6# µ)70 76" -'B'-6D-#" B". 

)Q".$ .#"J'6K7'# E#0 63$ 0$0SK6373 6-"&K*, " ?0$#A0(#7µD* ?06)Q'# µ#0 .P3(K J)73. 

90 B('"$'?6Kµ060 0BD 63$ ?062B"73 µ#0* $'"E)$$363* 70@-0* 'C$0# ,@": )$0 E'@µ0 



! '*!

.P3(K* '$'-E'#0?K* B"#D6360* ?0# 3 'R0&2$#73 '$D* '$ ,.$2µ'# 0$60E%$#76K B". 76" 

B'-#A2(("$ 6%$ T#0A06I$ 0B"6'('C 73µ0$6#?D ?C$,.$" E#0 63$ 'B#AC%73.  

8' 63 7'#-2 6".* 60 µ#?-2 0$0B6@77".$ µ'E0(@6'-" µ)E'J"* 7Iµ06"* %* 

7.$)B'#0 6". ?0$#A0(#7µ"@ (Polis and Myers 1985), B-"?'#µ)$". $0 A'(6#I7".$ 6#* 

B#J0$D636)* 6".* E#0 'B#AC%73 (Melton 1982, Sinervo 1993). [7" $%-C6'-0 60 $'0-2 

26"µ0 &627".$ 7' )$0 µ)E'J"* 7Iµ06"* B". ,'$ J0 60 ?2$'# '@?"(".* 76DQ".* E#0 60 

'$K(#?0 0-7'$#?2, 6D7" B#" B"(()* B#J0$D636'* )Q".$ E#0 $0 'B#A#I7".$. 46" 

'-E076K-#" µ'6-KJ3?0$ "# -.Jµ"C 0$2B6.R3* 6%$ $'"E)$$36%$ 70.-I$ 0BD 6#* 8)70 

T#0A06)* ?0# 63$ 4?@-". =#  $'0-)* 70@-'* 0BD 6#* T#0A06)* µ'E2(%70$ 60Q@6'-0 0BD 

'?'C$'* 6". ?.-C%* $37#"@ DB%* B0-".7#2763?' 763$ 0$6C76"#Q3 B0-2E-0&" 760 

0B"6'()7µ060. ; &.7#?K 73µ07C0 0.6"@ 6". '.-Kµ06"* 'C$0# 3 'B#62Q.$73 6". -.Jµ"@ 

0$2B6.R3* %* µ)7" 0BD,-073* 0BD 6"$ '$,"'#,#?D 0$60E%$#7µD.  

 
4.$)@'#'* 6". C#C0$6#7µ"> 

 

I$0@0-0C%C; – ; #?0$D6360 6%$ "-E0$#7µI$ E#0 0$0B0-0E%EK 760 ,#2&"-0 

"#?"7.76Kµ060 0B"6'('C 6" µ)6-" 63* 'B#6.QC0* 'B#AC%73* ?0# 7Q'6CS'60# µ' 63 7.$"(#?K 

0-µ"76#?D6360 6". "-E0$#7µ"@. :#,#?2 76#* 70@-'* "# B()"$ 73µ0$6#?"C B0-2µ'6-"# B". 

7?#0E-0&"@$ 63$ 0$0B0-0E%E#?K 0B","6#?D6360 'C$0# 6" µ)E'J"* 63* E)$$0* (7.$"(#?D* 

0-#JµD* 0.EI$) ?0# " DE?"* 6%$ 0.EI$ ?0# 63* E)$$0* (Sinervo 1993). X67# 

B0-0,"7#0?2 3 µ'()63 6%$ 7.E?'?-#µ)$%$ Q0-0?6K-%$ J'%-'C60# D6# B'-#E-2&'# 63$ 

#?0$D6360 'B#6.Q"@* 'B"C?#73* '$D* A#"6DB".. 

4@µ&%$0 µ' 63$ J'%-C0 6". «7.$,-Dµ". 6". $37#"@» 60 SI0 6'C$".$ $0 ?2$".$ 

'C6' µ'E0(@6'-'* E)$$'* B". 0B"6'("@$60# 0BD µ#?-D6'-0 0.E2, 'C6' µ#?-)* E)$$'* B". 

B'-#(0µA2$".$ µ'E0(@6'-0 0.E2 (Blondel 2000). ; ("E#?K 63* 76-063E#?K* 0.6K* 'C$0# 

0B(K: 763$ B-I63 B'-CB6%73 3 µ36)-0 'B#()E'# $0 µ"#-27'# 63$ '$)-E'#0 B". J0 

?(3-","6K7'# 7' B'-#77D6'-".* 0B"ED$".* "# "B"C"# Dµ%* J0 )Q".$ µ#?-D6'-" µ)E'J"*. 

8B"-'C "# B#" µ#?-D7%µ"# 0BDE"$"# $0 )Q".$ Q0µ3(D6'-3 «B"#D6360» (sensu Lack 

1954) 0((2 6" 0.R3µ)$" 6".* B(KJ"* 'EE.260# D6# ?2B"#"# 0BD 0.6"@* J0 ?060&)-".$ 

$0 'B#A#I7".$. N$6CJ'60 763 ,'@6'-3 B'-CB6%73 3 µ36)-0 B-"#?CS'# µ' 'B#B()"$ 

'$)-E'#0 (CE".* µD$" 0B"ED$".*. 9" µ'E0(@6'-" µ)E'JD* 6".* 6".* ?2$'# B'-#77D6'-" 

#?0$"@* (Melton 1982).  



! '"!

460 '-B'62 6" µ)E'J"* 63* C,#0* 63* µ36)-0* 7Q'6CS'60# µ' 63 7.$"(#?K 

0$0B0-0E%E#?K 'B)$,.73 (Doughty 1996, Du et al. 2005). = 7.$"(#?D* DE?"* 63* 

E)$$0* 'C$0# µ'E0(@6'-"* E#0 B#" µ'E0(D7%µ0 J3(.?2 (Vitt ?0# Congdon 1978, Shine 

1992) '$I 6" C,#" #7Q@'# 6D7" E#0 6" µ)E'J"* 63* E)$$0* (Castilla & Bauwens, 1989; 

Shanbhag et al. 2000) D7" ?0# E#0 6" µ)E'J"* 6". 0.E"@ (Calder 1984, Brown ?0# Shine 

2009). <0 K60$ 0$0µ'$Dµ'$3 ("#BD$ 3 ,#0&"-"B"C373 6%$ B0-0B2$% 0$0&'-J)$6%$ 

0$0B0-0E%E#?I$ Q0-0?6K-%$ 763$ B'-CB6%73 6". E#E0$6#7µ"@ DB". 6" µ)E'J"* 6%$ 

J3(.?I$ B0-".7#2S'# )$0 ?(#$)* 0$2µ'70 76".* ,#0&"-'6#?"@* B(3J.7µ"@* 6". .BD 

µ'()63 7.76Kµ06"*.  

 463$ 0$2(.73 6%$ 0$0B0-0E%E#?I$ Q0-0?63-#76#?I$ 'B#?'$6-I70µ' 7' 6-'#* 

B(3J.7µ"@* B". "-CS".$ 6" ?(#$)*: 76" E#E0$6#0C" B(3J.7µD 6%$ T#0A06I$, 76"$ 

'$,#2µ'7" B(3J.7µD 6". 50?"$37#"@ ?0# 76"$ µ36-#?D B(3J.7µD (µ' 6" µ#?-D6'-" 

µ)E'J"* 7Iµ06"*) 63* 4?@-".. 4' ?2J' B'-CB6%73 "# ?(077#?)* B-"A()P'#* 63* 

A#A(#"E-0&C0* 'B#A'A0#IJ3?0$: 60 J3(.?2 0BD 6#* 8)70 T#0A06)* E'$$"@70$ 

µ'E0(@6'-0 0.E2, " 7.$"(#?D* DE?"* 63* E)$$0* K60$ µ'E0(@6'-"* '$I ?0# 6" µ)E'J"* 

63* E)$$0* K60$ µ'E0(@6'-". ; #?0$"B"C373 ?0# 6%$ 6-#I$ B0-0µ)6-%$ Dµ%* ",3E'C 7' 

µ#0 '$6.B%7#0?K B0-)?(#73 0BD 6" «7@$,-"µ" 6". $37#"@». N$6C 6". 6.B#?"@ ,#BD(". 

«(CE0 ?0# µ'E2(0 0.E2» )$0$6# «B"((I$ ?0# µ#?-I$ 0.EI$», 60 J3(.?2 6%$ T#0A06I$ 

B0-".7#2S".$ )$0$ .A-#,#?D Q0-0?6K-0 763$ 0$0B0-0E%E#?K 6".* 76-063E#?K ?0# 

E'$$"@$ B"((2 :0# µ'E2(0 0.E2 (7' 7@E?-#73 B2$60 µ' 6"$ B(3J.7µD 63* 4?@-".). 

 9" '@-3µ0 0.6D ,'$ )Q'# 0$0&'-J'C B-"3E".µ)$%* 7' 2((0 $37#%6#?2 'C,3 DB". 

0?"(".J'C60# 6" E'$#?D B-D6.B" 63* '(266%73* 63* E)$$0* 0BD 63$ R3-2 760 $37#2 

(Chondropoulos ?0# Lykakis 1984, Galán 1997, Castilla ?0# Bauwens 2000a,b, Galán 

2003, Galán ?0# Vicente 2003) B". 'C$0# 6" 6Cµ3µ0 E#0 63$ B0-0E%EK µ'E0(@6'-%$ (?0# 

(#ED6'-%$) 0.EI$ (Sinervo & Huey 1990; Stearns 1992). H0-D6# " B(3J.7µD* 63* 

4?@-". 7.µB'-#&)-'60# DB%* 2((0 'C,3 763 8'7DE'#" B". )Q".$ .#"J'6K7'# µ#0 

760J'-"@ µ'E)J".* E)$$0 B". 0B"6'('C60# 0BD µ#?-D 0-#JµD 0.EI$ (Adamopoulou ?0# 

Valakos 2000), "# B(3J.7µ"C 6%$ T#0A06I$ ?0# (#ED6'-" 6". 50?"$37#"@, 

'?µ'60(('.Dµ'$"# 6" µ'E0(@6'-" µ)E'J"* 7Iµ06"* 0.R2$".$ 60.6DQ-"$0 6" µ)E'J"* 

63* E)$$0* ?0# '?'C$" 6%$ 0.EI$. 



! '#!

 H#76'@".µ' D6# 3 &.7#?K 73µ07C0 63* B-"70-µ"EK* 0.6K* )Q'# $0 ?2$'# µ' 6#* 

#,#0C6'-'* 7.$JK?'* B". 'B#?-06"@$ 763 A-0Q"$37C,0. = B-I6"* B0-2E"$60* 'C$0# 3 

A#"B"#?#(D6360 63* ',0&"B0$C,0*, 63* 6-"&K* ,3(0,K 6%$ 70.-I$. 46#* 70@-'* "# 

6-"&#?"C BD-"# 'B3-'2S".$ 2µ'70 6" µ)E'J"* 6". 0.E"@ (Sinervo ?0# Licht 1991, 

Sinervo 1994, Doughty 1996). ; .P3(K 6-"&#?K ,#0J'7#µD6360 76#* 8)70 T#0A06)* 

'EE.260# 63$ 0B-D7?"B63 B0-"QK '$)-E'#0*, 0B0-0C6363 E#0 0.R3µ)$3 'B)$,.73 

'$)-E'#0* B". B-"bB"J)6'# 3 E)$$373 µ'E0(@6'-%$ ?0# B'-#77D6'-%$ 0.EI$.  

 

F#:B$0 34. =# 8)70 T#0A06)* 6"$ NB-C(#". 

 

 ; E)$$373 µ'E0(@6'-%$ 70.-I$ 0B"6'('C 7.E?-#6#?D B('"$)?63µ0 E#0 63$ 

'B#AC%7K 6".* (Sinervo et al. 1992). 8'E0(@6'-0 26"µ0 J0 B-"?@P".$ 0BD µ'E0(@6'-0 

0.E2 (Ferguson and Brockman 1980) ?0# D7" B'-#77D6'-0 'C$0#, 6D7" B#" B"((2 J0 

,#07%J"@$. 4.$'BI* 3 &.7#?K 'B#("EK B-"?-C$'# 63$ B0-0E%EK µ'E2(%$ 0.EI$ 7' 

B'-#A2(("$60 DB". 0.6D 0B0#6'C60# (Sinervo 1993). !0# 76#* T#0A06)* 7CE".-0 6" 

µ'E0(@6'-" µ)E'J"* 7Iµ06"* 'C$0# ?26# B". 0B0#6'C60#. = (DE"* 'C$0# " .P3(D* 

'$,"'#,#?D* 0$60E%$#7µD* B". '?&-2S'60# µ' 6"$ ?0$#A0(#7µD 6%$ $'0-I$ 06Dµ%$, 

76"#Q'C" 7.$3J#7µ)$" ?0# 7' $37#%6#?"@ B(3J.7µ"@* (Polis ?0# Myers 1985, Castilla ?0# 

Van Damme 1996, Pafilis et al. 2008). = ?0$#A0(#7µD* )Q'# ,#0B#76%J'C 7' µ#?-D A0JµD 



! '$!

?0# 76".* B(3J.7µ"@* 6". ?.-C%* $37#"@ (Adamopoulou et al. 1999) 0((2 763$ 

B'-CB6%73 6%$ T#0A06I$ 'µ&0$CS'60# #,#0C6'-0 )$6"$"* (Pafilis et al. 2009a). [B%* )Q'# 

0$0&'-J'C 0(("@, 60 B#" µ'E0(D7%µ0 $'0-2 26"µ0 J0 )Q".$ ?0(@6'-'* B#J0$D636'* E#0 

$0 R'&@E".$ 0BD 6".* ,#I?6'* 6".* (Stamps 1988; Sinervo & Huey 1990). 4.$'BI* 3 

E)$$373 µ'E0(@6'-%$ $'0-I$ 70.-I$ 76#* T#0A06)* 0B"6'('C 'B#("EK 'B#AC%73*. 

 

Q'-µ"->=µ#73 – [B%* 0$0&)-J3?' 3 #?0$D6360 6%$ '-B'6I$ $0 -.JµCS".$ 63 

J'-µ"?-07C0 6".* 'C$0# B-%60-Q#?K* 73µ07C0* E#0 63$ 'B#AC%7K 6".* (Hertz et al. 

1993). ; 0?-CA'#0 63* J'-µ"-@Jµ#73* B0-)Q'# 6" A0JµD 'B#6.QC0* 'B"C?#73* ?0# 

'E?06276073* 7' )$0 '$,#0C63µ0. O# 'B#('EDµ'$'* J'-µ"?-07C'*, "# J'-µ"?-07C'* B". 

60 SI0 'B#6.EQ2$".$ 76" B',C" ?0# 6)("* "# ('#6".-E#?)* J'-µ"?-07C'*, ,'$ 'C$0# B0-2 

"# 6-'#* A07#?)* 7.$#76I7'* B". µ0* 'B#6-)B".$ $0 '?6#µK7".µ' 63$ 

0B"6'('7µ06#?D6360 63* J'-µ"-@Jµ#73* '$D* 'C,".* (Pough et al. 1998). =# 'B#µ)-".* 

B(3-"&"-C'* B". µ0* B0-)Q'# µ'µ"$%µ)$0 6" ?0J)$0 0BD 60 B0-0B2$% µ'E)J3 )Q".$ 

µ'-#?K µD$" 73µ07C0. ; B'-#E-0&K 6". J'-µ#?"@ B'-#A2(("$6"* '$D* A#D6"B"., µ' 

0$2(.73 µD$" 6%$ J'-µ"?-07#I$ 7Iµ06"*, )Q'# 0B",'#QJ'C D6# 'C$0# 6".(2Q#76"$ 

0$'B0-?K* (Peterson et al. 1993). ; 7.7Q)6#73 ?0# 6%$ 6-#I$ 0.6I$ B0-0µ)6-%$ 

B0-)Q'# µ#0 #?0$"B"#36#?K B'-#E-0&K 63* J'-µ"-.Jµ#76#?K* 76-063E#?K* B". )$0 'C,"* 

)Q'# 'B#()R'# $0 0?"(".JK7'# (Firth et al. 1989; Christian ?0# Weavers, 1996). 

 =# 'B#('EDµ'$'* J'-µ"?-07C'* µB"-'C $0 ,#0&)-".$ 0#7J362 0?Dµ3 ?0# 0$2µ'70 

760 26"µ0 '$D* B(3J.7µ"@ (Gvozdik ?0# Castilla 2001). H-"?'#µ)$". $0 0µA(@$".µ' 

7&2(µ060 B". C7%* $0 "&'C("$60$ 76#* 06"µ#?)* B-"6#µK7'#*, Q-37#µ"B"#K70µ' B"((2 

,#0&"-'6#?2 26"µ0 E#0 6"$ .B"("E#7µD 6%$ 'B#('EDµ'$%$ J'-µ"?-07#I$ (Potvin et al. 

1990). 

 =# 'B#('EDµ'$'* J'-µ"?-07C'* B". 60 SI0 ),%70$ 76" '-E076K-#" 

B-"7"µ"#2S".$ µ' '?'C$'* 0BD 6" 7.EE'$#?D 'C,"* P.tauricus (Harris ?0# Arnold 1999). 

=# E'$#?2 B#" P3()* 6#µ)* Ts, B". ?060(0µA2$".$ "# E#E0$6#0C'* 70@-'* 7' 7@E?-#73 µ' 

6#* 70@-'* 0BD 63 4?@-", J0 B-)B'# $0 0B","J"@$ 76"$ 6@B" 6%$ A#"6DB%$ 0BD DB". 

B-"K(J0$ 60 SI0. 8B"-'C 3 A(276373 $0 'C$0# B("@7#0 Dµ%* 60 J'-µ#?2 ?060&@E#0 

'C$0# (#ED6'-0 7' 7Q)73 µ' 63$ R3-2. =# 70@-'* )Q".$ B-"70-µ"76'C 7' 0.62 60 7Q'6#?2 

0&#(DR'$0 B'-#A2(("$60 ?0# ,'CQ$".$ $0 )Q".$ "7.$3JC7'#" 6#* .P3()* J'-µ"?-07C'*. 



! '%!

N$2("E3 7.µB'-#&"-2 B0-063-'C60# ?0# 76"$ Psammodromus hispanicus (Carretero ?0# 

Llorente 1993), 76"$ "B"C" 26"µ0 B". B-")-Q"$60# 0BD 0µµI,'#* A#D6"B".* µ' 

B'-#"-#7µ)$3 &.6"?2(.P3 B0-".7#2S".$ .P3(D6'-'* Ts 7' 7Q)73 µ' SI0 0BD 

B(3J.7µ"@* B". ,#0A#"@$ 7' B#" B-"&.(0Eµ)$'* 6"B"J'7C'*.  

XQ'# ,#06.B%J'C 3 2B"P3 D6# 76#* µ#?-D7%µ'* 70@-'*, "# .P3()* 6#µ)* 6". (DE". 

63* 'B#&2$'#0* 6". 7Iµ06"* B-"* 6"$ DE?" 6"., )Q".$ %* &.7#?K 7.$)B'#0 µ#0 

µ#?-D6'-3 J'-µ#?K 0,-2$'#0 7' 7Q)73 µ' B#" µ'E0(D7%µ0 26"µ0 (Stevenson 1985, 

Schmidt-Nielsen 1997). !26# 6)6"#" 7.$'B2E'60# .P3(D6'-".* -.Jµ"@* J)-µ0$73* ?0# 

P@R3* 6". SI". (Hailey 1982) 0((2 ?0# µ'E0(@6'-3* ?(Cµ0?0* J'-µ#?)* 0BI('#'* (DE% 

µ'60E%EK* (Muth 1977, Crawford et al. 1983). ; 'BC,-073 76#* 'B#('EDµ'$'* 

J'-µ"?-07C'* 'C$0# B-"&0$K*. 8#?-D6'-0 'C,3 µB"-"@$ $0 'B#6@Q".$ .P3(D6'-'* 

J'-µ"?-07C'* 7' 7Q)73 µ' B#" µ'E0(D7%µ0, 76" #,'06D J'-µ#?D B'-#A2(("$ 63* 

J'-µ#?K* ?(C73*, DB". ?2J' B'-#"-#76#?D* B0-2E"$60* '?µ3,'$CS'60# (Hertz et al. 1993, 

Pough et al. 1998). 

=# J'-µ"?-07C'* 7Iµ06"* (Tb) B". B0-".7#2S".$ 60 SI0 76" B',C", 'C$0# 

7.$KJ%* ,#0&"-'6#?)* 0BD 6#* 'B#('EDµ'$'* (DeWitt 1967). :C$0# 0B"(@6%* ("E#?D 76#* 

B-0Eµ06#?)* 7.$JK?'*, DB". B2µB"(("# B'-#"-#76#?"C B0-2E"$6'* 'B3-'2S".$ 63$ 

7.$"(#?K ,-0763-#D6360 6". "-E0$#7µ"@, "# 70@-'* $0 µ3$ µB"-"@$ $0 B-"7'EEC7".$ 

63$ #,0$#?K J'-µ"?-07C0 7Iµ06"*, 'R0#6C0* 6". 73µ0$6#?"@ ?D76".* B". 7.$'B2E'60# 

µ#0 6)6"#0 B-"7B2J'#0 (Huey ?0# Slatkin 1976; Magnuson et al. 1979). 

 =# J'-µ"?-07C'* B". 'B#6.EQ2$".$ "# µ'('63J)$6'* B(3J.7µ"C 63* P.gaigeae ,'$ 

,#0&)-".$ 7606#76#?2 µ'60R@ 6".* 0((2 "@6' µ'60A2(("$60# '$6.B%7#0?2 ?062 63 

,#2-?'#0 6". Q-D$". ?0# ".7#076#?2 ,C$".$ 63$ '#?D$0 µ#0* J'-µ#?K* 7.$63-36#?D6360*. 

9" B'-#A2(("$ B". ,#0A#"@$ Q0-0?63-CS'60# 0BD KB#'* J'-µ"?-07#0?)* 0((0E)* ?0# 0BD 

)$0 0,-D J'-µ#?D 0$2E(.&". 90 SI0 ,'$ 'C$0# 0$0E?07µ)$0 $0 0$6#µ'6%BC7".$ 

B0-06'60µ)$'* P.Q-)* B'-#D,".* ?0# 60 0?-0C0 ?0#-#?2 &0#$Dµ'$0 'C$0# A-0Q@Q-"$0, 

7B"-0,#?2 ?0# 7B2$#0.  

; '.-.J'-µC0 'C$0# Q0-0?63-#76#?D B". 0B",C,'60# 6D7" 763$ &.("E'$'6#?K 

#76"-C0 6%$ '#,I$ (Huey ?0# Webster 1976, Pough et al. 1998), D7" ?0# 76"$ 

0$60E%$#7µD ?0# 63$ J'-µ#?K '6'-"E)$'#0 6%$ B'-#77"6)-%$ A#"6DB%$ (Ruibal ?0# 

Philibosian 1970). XQ'# µ'E2(3 73µ0$6#?D6360, 0&"@ B-"7&)-'# 76#* 70@-'* 63$ 



! '&!

,.$06D6360 'B#AC%73* 7' &6%Q2 K 7' 0760JK J'-µ#?2 B'-#A2(("$60 (Huey et al. 1977, 

Huey 1978). ; 70@-0 63* 4?@-". )Q'# .#"J'6K7'# 6" µ"$6)(" 63* '.-.J'-µC0*, DB%* ?0# 

2((0 $37#%6#?2 'C,3 70$ 63$ P.erhardii (763 G2R", M0(2?"* 1990) ?0# 63$ P.milensis 

763 8K(" (N,0µ"B"@(". 1999). H#76'@".µ' D6# 3 )(('#P3 0$60E%$#76I$, B". 

7.$'B2E'60# µ#0 .P3(K ,#0J'7#µD6360 '$,#0#63µ26%$, 0B"6'('C 63$ ?@-#0 0#6C0 63* 

B0-063-"@µ'$3* '.-.J'-µC0*. H-2Eµ06# 763$ 4?@-" 'R0B(I$'60# µD$" 3 P.gaigeae, 

'$I 6" 2((" µ)("* 6%$ Lacertidae B". .B2-Q'# 'C$0# 3 L.trilineata, 3 "B"C0 (DE% 

,#07627'%$ )Q'# µ#0 6'('C%* ,#0&"-'6#?K "#?"("EC0 ?0# 7.$'BI* ,'$ .B'#7)-Q'60# 7' 

,#0'#,#?D 0$60E%$#7µD µ' 60 'C,3 Podarcis.  

4' ?0µC0 B'-CB6%73 ,'$ B0-063-KJ3?' ,#0&"-2 µ'60R@ 6%$ &@(%$, 76"#Q'C" 

7@$3J'* 7' 0$2("E'* µ'()6'* (Pianka 1986). H0-2 6#* DB"#'* ,#0&"-)* 763$ E'$#?K 6".* 

A#"("EC0, 60 0-7'$#?2 ?0# 60 J3(.?2 "?060(KE".$" 76#* C,#'* J'-µ"?-07C'*, 76"#Q'C" 

B". 0B"6'('C µ#0 0?Dµ3 )$,'#R3 E#0 '$'-ED J'-µ"-@Jµ#73 (Wikramanayake ?0# Dryden 

1993). G0 0$0&)-".µ' 7' 0.6D 6" 73µ'C" D6# ?0# 7' B-"3E"@µ'$'* µ'()6'* B". 

B-0Eµ06"B"#KJ3?0$ E#0 60 '((3$#?2 Lacertidae, ,'$ A-)J3?0$ ,#0&"-)* 0$2µ'70 760 

&@(0 (M0(2?"* 1990, 80-0E?"@ 1997, N,0µ"B"@(". 1999, H0&C(3* 2003). 

 =# ('#6".-E#?)* J'-µ"?-07C'* (Te) B0-".7#2S".$ µ#0 B"(@ µ'E2(3 ,#0?@µ0$73 

µ)70 76" Q-D$", 0((2 ?0# ?062 63 ,#2-?'#0 63* µ)-0*, 7' D(".* 6".* A#D6"B".* B". 

µ'('6KJ3?0$. ; )$6"$3 0.6K ?(#µ2?%73 'C$0# 0B"(@6%* 0$0µ'$Dµ'$3 0&"@ 'R "-#7µ"@ 

"# ('#6".-E#?)* J'-µ"?-07C'* 0?"(".J"@$ B0J36#?2 6#* µ'60A"()* 63* J'-µ"?-07C0* 

6". 0)-0, 7' µ'E0(@6'-3 K µ#?-D6'-3 ?(Cµ0?0, 0$2("E0 µ' 6" .BD76-%µ0 DB". 'C$0# 

6"B"J'63µ)$0 60 µ"$6)(0. ; µ'60A(36D6360 6%$ ('#6".-E#?I$ J'-µ"?-07#I$, ?0JI* 

?0# 6%$ J'-µ"?-07#I$ 6". 0)-0, 'C$0# ?062 B"(@ µ'E0(@6'-'* 0BD 63$ µ'60A"(K 76#* 

J'-µ"?-07C'* 7Iµ06"* 6%$ 70.-I$, ?26# B". 7.$3E"-'C 763$ @B0-R3 '$'-E"@* 

J'-µ"-@Jµ#73* '? µ)-".* 6%$ 'R'607J)$6%$ B(3J.7µI$ (Huey ?0# Slatkin 1976). 

; 70@-0 63* 4?@-". B0-0µ)$'# '$'-EK D(" 6"$ Q-D$". H#76'@".µ' D6# 6" 

J'-µ#?D 63* B'-#A2(("$ 'C$0# 6)6"#" B". 'B#6-)B'# 63$ 0B-D7?"B63 ,-0763-#"B"C373 

6%$ 70.-I$ Q%-C* ?2B"#0 B0@73 µ)70 76"$ '6K7#" ?@?(". ; P.erhardii 763 G2R" )Q'# 

A-'J'C D6# 'C$0# '$'-EK ?0JD(3 63 ,#2-?'#0 6". )6".* (M0(2?"* 1990), '$I 6" C,#" #7Q@'# 

?0# E#0 6" 76'$D 7.EE'$#?D 'C,"* 63* P.gaigeae, P.milensis (N,0µ"B"@(". 1999). 

^((%76' 60 7.$'Q"@* ,-0763-#D6360* B-D6.B0 ,'$ 'C$0# 7B2$#0 7' Lacertidae 63* 



! ''!

'.-@6'-3* B'-#"QK* 63* 8'7"E'C". DB%* 3 P.hispanica (Pérez-Mellado 1983), 3 P.sicula 

(Tosini et al. 1992), 3 P.bocagei (Galan 1995) ?0# " Psammodromus hispanicus 

(Carretero ?0# Llorente 1993). =# E'$#?)* 7.$JK?'* ?0# 6" ?(Cµ0 6%$ 7.E?-#$Dµ'$%$ 

A#"6DB%$ 763 4?@-" ,'$ B0-".7#2S".$ 73µ0$6#?)* ,#0&"-)*. 

4@µ&%$0 µ' 6"$ 6@B" B". B-"62J3?' 0BD 6"$ Hertz ?0# 6".* 7.$'-E26'* 6". 

(1993) E#0 63$ '?6Cµ373 6". J'-µ"-.Jµ#76#?"@ B-"&C(, )$0 'C,"* Q0-0?63-CS'60# %* 

6)('#"* J'-µ"7.µµ"-&%6K* D60$ 3 0B"6'('7µ06#?D6360 63* J'-µ"-@Jµ#73* (:) #7"@60# 

µ' 6" µ3,)$. 4' 0.6K 63$ B'-CB6%73 3 J'-µ"?-07C0 7Iµ06"* 60.6CS'60# B2$6"6' µ' 

0?-CA'#0 µ' 63 J'-µ"?-07C0 6". 0)-0. N$6CJ'60 E#0 6"$ 6)('#" J'-µ"-.Jµ#76K 6" : 

#7"@60# µ' 63 µ"$2,0 ?0# 6" SI" B0-".7#2S'# µ#0 760J'-K J'-µ"?-07C0 7Iµ06"* 

0$'R2-6360 0BD 63* J'-µ"?-07#0?)* µ'60A"()* 6". B'-#A2(("$6"* 6".. :&0-µDS"$60* 

6#* B0-0B2$% 0-Q)* 763$ B0-"@70 µ'()63, ,#0B#76IJ3?' B%* 6" : ?.µ0C$'60# µ'60R@ 

63* µ"$2,0* ?0# 6". µ3,'$D* E#0 D(".* 6".* B(3J.7µ"@* B". µ'('6KJ3?0$. !26# 6)6"#" 

.B",3(I$'# B'-#7607#0?K J'-µ"-@Jµ#73. ; 7.E?'?-#µ)$3 76-063E#?K )Q'# B'-#E-0&'C 

?0# E#0 2((0 µ'7"E'#0?2 Lacertidae (Carretero ?0# Llorente 1993, Martin-Vallejo et al. 

1995, H0&C(3* 2003).  

90 76"#Q'C0 B". )Q".µ' 763$ ,#2J'73 µ0*, µ0* %J"@$ $0 ,#06.BI7".µ' 63$ 

2B"P3 D6# 3 70@-0 63* 4?@-". 'C$0# B'-#7607#0?D* J'-µ"-.Jµ#76K* 0&"@ 3 

0B"6'('7µ06#?D6360 63* J'-µ"-@Jµ#73* µ'60A2(('60# µ)70 76" Q-D$" ?0# ?.µ0C$'60# 

0$2µ'70 76#* ,@" 0?-0C'* 6#µ)* 63* ?(Cµ0?0*, Q%-C* $0 B(37#2S'# ?2B"#0 0BD 6#* ,@". = 

M0(2?"* 6" 1990 ?06)(3R' 76" C,#" 7.µB)-07µ0 µ'('6I$60* 63 J'-µ#?K A#"("EC0 63* 

P.erhardii 763 G2R", '$I 3 N,0µ"B"@(". (1999) B'-#)E-0P' 63$ C,#0 76-063E#?K E#0 6" 

0,'-&D 'C,"* P.milensis 763 8K(". !0# "# ,@" '-'.$36)* '&2-µ"70$ 63$ J'%-C0 6%$ 

Huey ?0# Slatkin (1976). =&'C(".µ' $0 0$0&)-".µ' D6# 3 P.gaigeae J'%-'C60# %* 3 

B(37#)76'-3 &.("E'$'6#?2 763$ P.milensis (Harris ?0# Arnold, 1999), 6D7" B". µ)Q-# 

B"(@ B-D7&060 J'%-"@$60$ D6# 0$K?0$ 76" C,#" 'C,"* (Mayer ?0# Tiedemann, 1980, 

1981, Tiedemann ?0# Mayer, 1980). 9" ?"#$D J'-µ#?D B-D6.B" ,'CQ$'# $0 

0$6#?06"B6-CS'# 6".* 76'$"@* ,'7µ"@* 6".*. !0# 60 6-C0 'C,3 B". 0$0&)-"$60# 7' 0.6K 

63$ B0-2E-0&" ,#0&"-"B"#KJ3?0$ 'R"("?(K-". 76#* µ'7"E'#0?)* 7.$JK?'* 63* 

N#E#0?K* B'-#"QK* ?0# 3 'R)(#R3 63* J'-µ#?K* 6".* &.7#"("EC0* 0$60$0?(2 60 #,#0C6'-0 

Q0-0?63-#76#?2 63* B'-#"QK*.  
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 8' 'R0C-'73 6#* 'B#('EDµ'$'* J'-µ"?-07C'* DB". "# 70@-'* 0BD 6#* 8)70 

T#0A06)* B0-".7#2S".$ .P3(D6'-'* 6#µ)*, D('* "# .BD("#B'* J'-µ#?)* B0-2µ'6-"# ,'$ 

,#0&"-"B"#"@$60# 0$2µ'70 76".* B(3J.7µ"@* B". 'R'6270µ'. O0C$'60# ("#BD$ D6# 6" 

µ'E0(@6'-" µ)E'J"* 7Iµ06"* ,'$ 'CQ' ?0µC0 'BC,-073 B2$% 76#* J'-µ"-.Jµ#76#?)* ?0# 

J'-µ"Q%-36#?)* #,#D636'* 6%$ 06Dµ%$. :B'#,K 3 J'-µ#?K &.7#"("EC0 'C$0# )$0* 

7.$63-36#?D* Q0-0?6K-0*, &0C$'60# D6# 60 'B#6.Q3µ)$0 µ"$6)(0 «?('#,I$".$» 

'R'(#?6#?2 ?0# ,'$ 6-"B"B"#"@$60#.  

 

F-µ3$'A0 6". &0#$"µ)$". 6". C#C0$6#7µ"> 

 
; µ'()63 6%$ &0#$"µ)$%$ 6%$ $0$#7µ"@ ?0# 6". E#E0$6#7µ"@ 7' $37#%6#?2 

"#?"7.76Kµ060 )Q'# B-"7'(?@7'# 6" '$,#0&)-"$ B"((I$ '-'.$36I$. NBD B"(@ $%-C* 

)E#$' &0$'-D D6# ,'$ µB"-'C $0 ,"J'C µ#0 µD$" 'RKE373 B". $0 B'-#E-2&'# 6" µ3Q0$#7µD 

" "B"C"* ",3E'C 7' 0.6)* 6#* ?0607627'#* (Case 1978). 9" B#" B#J0$D 'C$0# D6# 60 0?-0C0 

&0#$Dµ'$0 µ"-&"("E#?I$ 0B"?(C7'%$ "&'C("$60# 7' µ#0 0((3(".QC0 B0-0ED$6%$ B". 

7.$,.2S"$60# µ'60R@ 6".*. 82(#760 "# B0-2µ'6-"# µB"-"@$ $0 B"#?C((".$ 0BD A#D6"B" 

7' A#D6"B" DB%* 'BC73* ?0# " 6-DB"* 7.$,.07µ"@ 6".*. 

 = E#E0$6#7µD* B". ,#0B#76IJ3?' 76#* 8)70 T#0A06)* B#76'@".µ' D6# B-")?.P' 

%* 0B"6)('7µ0 6". 7?(3-"@ '$,"'#,#?"@ 0$60E%$#7µ"@ ?0# 63* .P3(K* 6-"&#?K* 

,#0J'7#µD6360*. H#" 7.E?'?-#µ)$0 " µ3Q0$#7µD* B". ",3E'C 76" E#E0$6#7µD µB"-'C $0 

'R3E3J'C 0BD 6-'#* B0-2E"$6'*: 

(1) 9" µ'E2(" µ)E'J"* 760 $'0-2 26"µ0. 90 µ'E0(@6'-0 $'0-2 26"µ0, B". J0 

%-#µ27".$ B-"&0$I* 7' µ'E0(@6'-0 '$K(#?0, 'C$0# B#" B#J0$D $0 0B"&@E".$ 6"$ 

?0$#A0(#7µD ?0# $0 'B#A#I7".$. 

 (2) 9" µ'E2(" µ)E'J"* 760 '$K(#?0 0-7'$#?2. =# 0.R3µ)$'* ,#07627'#* 7Iµ06"* 

'R07&0(CS".$ 0.R3µ)$3 '#7-"K 6-"&K* (µ)7% ?0$#A0(#7µ"@ ?0# ".-I$ 6%$ 0$6#B2(%$) 

0((2 ?0# .P3(D6'-" ?"#$%$#?D status, Q%-"?-06#?D6360 ?0# 0$0B0-0E%E#?K 'B#6.QC0 

(Jenssen ?0# Nuñez 1998). 

(3) ; .P3(K 6-"&#?K ,#0J'7#µD6360. ; 0&J"$C0 6-"&K* .B"763-CS'# '$'-E'#0?2 63$ 

0$2B6.R3 µ'E0(@6'-". µ'E)J".* 7Iµ06"* (Goltsman et al. 2005, Raia ?0# Meiri 2006). 
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F#:B$0 35. O%(#2 073µDE(0-%$ 0BD 6#* T#0A06)* µ' $'"77D '$I )$0* 0?Dµ0 )Q'# µD(#* 

7B27'# 6" ?)(.&"* 6". 0.E"@ µ' 6" -2µ&"* 6". ?0# '6"#µ2S'60# $0 AE'# (µ)7"$). 

 

; B0-".7C0 J0(077"B".(#I$ 7Q'6CS'60# 2µ'70 µ' 63$ 'µ&2$#73 E#E0$6#7µ"@ (Case ?0# 

Schwaner 1993, Boback 2003). 46#* T#0A06)* 3 B0-".7C0 63* J0('-K* 0B"#?C0* E(2-%$ 

B". &%(#2S".$ 763 $37C,0 'EE.260# 63$ 0B-D7?"B63 -"K '$)-E'#0* 76" "#?"7@763µ0. 

4' $37#2 B". ,'$ &#("R'$"@$ J3-'.6)* "# 70@-'* 'µ&0$CS".$ .P3()* B.?$D636'* 

?0# 6'C$".$ $0 0$0B6@R".$ µ'E0(@6'-" µ)E'J"* B-"?'#µ)$". $0 ,#0&@E".$ 0BD 6"$ 

'$,"'#,#?D 0$60E%$#7µD (Case 1978, Meiri 2008). 463$ B'-CB6%73 6". E#E0$6#0C". 

B(3J.7µ"@ 6%$ 8)70 T#0A06I$ B#76'@".µ' D6# 3 B0-".7C0 6%$ E(2-%$ ?0# 3 

7.$'B0?D(".J3 0.R3µ)$3 6-"&#?K ,#0J'7#µD6360, 3 B.?$D6360 6". B(3J.7µ"@ ?0# " 

?0$#A0(#7µD* 'C$0# "# (DE"# B". ",3E"@$ 763$ 'µ&2$#73 µ'E0(@6'-%$ µ'E'JI$. X67# "# 

0B"#?C'* 6%$ E(2-%$ 'B#6-)B".$ 763$ @B0-R3 B.?$I$ B(3J.7µI$ 70.-I$ µ)70 76#* 

"B"C'* " '$,"'#,#?D* 0$60E%$#7µD* 'C$0# #7Q.-D*. 90 $'0-2 26"µ0 0$0B6@77".$ µ'E2(" 

µ)E'J"* 7Iµ06"* E#0 $0 0B"&@E".$ 63$ JK-'.73 Q2-3 763$ 'B#B()"$ 6-"&K B". 

B0-)Q'60# (Stamps ?0# Tanaka 1981). !2B"#0 $37#2 ,#0J)6".$ 6-"&#?"@* BD-".* B". 

,'$ .B2-Q".$ 763$ R3-2 (Meiri 2007) ?0# 76#* 8)70 T#0A06)* "# E(2-"# 

0$6#B-"7%B'@".$, ?.-#"('?6#?2, 6" µ2$$0 'R ".-0$"@. 
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