
 !
"#  !"#$!%&'&(!)$

 !"#$%
$%&'( $)* $+,- $./01234 $)567 $8- $9:;< $%0=
$&27 $>.1-?@ $A8B- $& $CD0EFG- $+;6H- $I3
$J0KL $)3 $M&IN91 $C0H $J4 $C0HI:O1P0Q$
$8-$)*$+,-$CD018$R0;S0,$&B$T1-$8-$>U14$.<
$%D93$.65($V<-97$)79N$DB9<$.N0W;WXN$IY/
$C0H$%&IZ$)567$8-$[Decapoda\$R010Q$%D$]+,-
$!^__$D&UL$)*$U`FKH$R0F,9Q$+a,$V;,&
$R9`*0N$0b/4$8-$)/9Z$B-2H$%D$)3$c1D2/$&$d`7
$+,-$%U=$AB-2Z$&$.10,0`=$R0b7$I,-I,$8-
$c1$&$T1I;=$J4$BD$0b/4$UeBD$%D$0b`N$)*$
$), $)3 $R010Q $%D $]U`FKH $C8 $.fOg$UeBD
$As tacidae$)*$U/9=$.<$h;KWN$.5e-$%D-9/0g

 Paras$&$.S06=$%If6;/$BD$Cambaridae$&
]U/B-D $i`*-IQ $.39`7 $%If6;/ $BD $tacidae

 As tacus\ $T1I;= $J4 $8-BD $9:;< $%0= $)/9Z
$ ! tacus$d`7$8-$)/9Z$0b`N$[leptodactylus

$%U`*-IQ$jB-$U,$)k01BD$BD$)*$U=03$.<$R-I1-$BD$
lU/-$%U=$.mIn<$)/9ZI18$B0bk$)/9Z$T1-$8-$]U=03$.<$
$Astacus leptodactylus leptodactylus>$
>Astacus leptodactylus eichwaldi 
$>Astacus leptodactylus salinus 
$o $Astacus leptodactylus cubanicus
$%0:FK18 $jB- $U, $)k01BD $T;3 $T1- $BD $)*
$A. Leptodactylus leptodactylus$)/9ZI18

$]D9=$.<$J9KX<

$>T1I;= $J4 $p9:;< $%0=  &'"#()  *+,-./
"#$!%&'($#)*#'+,!%$>pB&IQ$p234$>R-I1-

01"21
$q5Fa<$p0H$R038$BD$T1I;=$J4$9:;<$%0=$r0/
$[*#'&,!%\$i;m&-I*$9O;m$p-I*$p0H$r0/$)3
$s10f1I<4$BD$[Crawded\$DD&-I*>$sK;5:/-$BD
$s`n<$)3$[-.#$/0!!$\$d1&If1-$p9K/-Im$&

$J4 $9:;< $%0= $]+,- $%U<4 $M0f= $BD $T*0,
$hH $)3 $tEF< $)`;, $& $I, $c6*$)3 $T1I;=
$>s`= $DB8 $u/B $)3 $)* $AU`3 $U`3 $hf= $&
$>+,- $%I;N $p- $%9bG $01 $sNB9e $U;v, $>2w,
$IF<$sF/0,$! $0N$R4$p-8-BD$]D9=$s<$)Fg0`=$
$T1IFfk9* $][Holdich,  2002\ $U,B $s<
$s65($r0/$03$)*$DB-D$x9y$IF<$sF/0,$ ẑ $0b/4
$BD $& $U=03 $s< $Cambarellusdiminutus

$U`* $s< $+K18 $%UXF< ${P01- $|I= $J9`7
$8- $As tacopsisgouldi$2;/ $0b/4 $T1IFZB23 $&
$IF<$sF/0,$}_$)3$R4$x9y$)*$+,-$s/06,0N
$+,-$U/9Q$~$01$rIZ95;*$�z $� -D&UL$R4$R8&$&
$&D $I, $BD $9:;< $%0= $][Holdich,  2002\
$hOk$+v7$c1$&$sKL$[cg0=\$TF/4$+v7
$p0H0Q$U�-&8$]DB-D$�IXF<$s6Ok$)G0,$p&B$
$t<0= $Pereipods $�0L'�e- $01 $p- $)`;,
$9�FK7$01$TFmB$%-B$p-I3$)*$+,-$+v7$B0bk
$B0f3 $-?@ $p-I3 $0H $%Iae $p0H $M0f= $T;3$
$+,-$+v7$ $p-$)`;,$p0H0Q$)FwS-\$D&B$s<
$B0bk$D&B$s<$B0*$)3$+*IL$p-I3$)*$pU�-&8$0<-
$+,- $0H $x0:`k $h�`Q $+v7 $& $+,- $+v7

][Holdich & Lowery, 1998\
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$J9`7$��G$&$U`H$>0W1Im4$2�3$R0b7$I,0NI,
$0b/4$s10;m-I�7$i`*-IQ$]+,-$%U=$s10,0`=
$>0H $)/0gD&B $BD $T1I;= $0N $B9= $C0H $J4 $8-
$�y0`<$BD$&$%D93$0HU`3$J4$&$0H01BD$>0HI;:34
$+K18$s39`7$&$sS06=$%If6;/$rIZ$0N$xUFn<
$s10;m-I�7$i`*-IQ$)kIZ$][!$tf=\$U``*$s<
$D018$&$V;,&$>0Q&B-$BD$T1I;=$J4$9:;<$%0=$
$J4 $9:;< $%0= $C- $)/9Z $�9`N $sS& $U=03 $s<
$+,-IF6*$�y0`<$I10,$)3$+wK/$0Q&B-$BD$T1I;=
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$R0;< $8- $][Holdich & Lowery, 1988\$
$�Wm$%U=$AB-2Z$T1I;=$J4$9:;<$%0=$p0H$)/9Z
 Astropotamobiustorrentium, $)/9Z $ 
 A.pachypus � $ A.astacus,
 A s t r o p o t a m o b i u s p a l l i p e s ,
$s<93 $& $T*0, $0Q&B- $BD $A.leptodactylus
$]U`=03$s<$%U=$smIn<$0H$)/9Z$);W3$&$%D93
$I;g-$p0H$x0,$sy$BD$][Holdich, 2002\
$&$0H$+;n67$s10,0`=$�9Eg$BD$sN0nS0�<
$)FmIZ${B9e$R-I1-$R01234$q5Fa<$p0H$)/9Z
$T1I;= $J4 $9:;< $%0= $�9Eg $BD $]+,-
$sL-9/$T1I;=$J4$9:;<$%0=$+,-$%U=$�aO<
$d`7$I18$)3$�5nF<$T;W1$B9�3$R-I1-$x06=
$Astacusr[pontastacus, BOTT. 1950\
]DB-D$B0OF/-$T;�,0*$�9F`Q$%89L$BD$)*$+,-

$J4$p9:;<$%0=$s10;m-I�7$i`*-IQ$�$!$x&U7
R0b7$BD$T1I;=

$J4$8-BD$p9:;<$%0=$s10;m-I�7$i`*-IQ$�$!$tf=
 Crandall\$R0b7$BD$sFK18$�9`N$j0,-I3$T1I;=

$[et al.,2008

$[-IXe$x06=$�$0W1Im4$>0Q&B-$l1 r$[Palearctic\
0;S06;H$x06=$BD$VG-&$0;,4$sL-9/$IFO;3$&

$t<0=$s10;m-I�79;3$);L0/$l2 r$[Nearctic\
$sS06=$C0f1I<4$xUFn<$&$sS06=$��G$�y0`<

U`5`1IZ$&
$CI;K<IZ $�y0`< $lNTr $[Neotropical\

sS06=$C0f1I<4$&$s39`7$C0f1I<4
$CI;K<IZ $�y0`< $l "r $[ 3#4(#450.'6\

0W1Im4
T;<8$|IO<$lOLr$[Oriental\

$j9/0;G-$J9`7$I1-27$l 7r$[Australasian\
9/$)`;Z$&$U`S89;/$>0;S-IF,-$>t<0=$r-B4

$I1-27$l1 *r $[1'.0,.)8.$'90.):!6'9;!\
r-B4$j9/0;G-

$I3$T1I;=$J9`7$��G$l 2<r$[ 9('#.(0.\
$BD $d`7$& $)/9Z $D-UnN $>CU`3 $)Wwy $j0,-

R0b7

$%89L$BD$)*$p-$)/9ZI18$01$&$)/9Z$ $03$)K10W<$BD
$AB0:/$)3$T1-I*&-$0N$R0FK`6*IN$8-$B2g$p01BD
$sN0e0EFg-$R';Z$R0F,-$p0H$)/96/$+,-$%U<4BD
Astacus[pontast\$%&IZI18$T;3$�,-&$UL
$U`HD $s< $R0O/ $Leptodactyussalinus

$h*-IN $T1IFO;3 $[.Harlioglu, 2004\
$& $=#'9!4/';!>+ $BD $A.leptodactylus

$& $UHD $s< $�B $T6*IN $�;5g $sGI=$+6KG
$[Karabogaz golf\$80�3$%IG$�;5g$x06=$BD

][Harioglu, 2004\$U301$s<$AIFKZ
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$leptodactylus A. leptodactylus $)/9Z
$U=03$.<$R-I1-$BD$Astacus$d`7$8-$)/9Z$0b`N
$JP0N$>jB-$U,$)k01BD$%0:FK18$),$BD$)*
$R-BD-I3\$U=03$.<$%U`*-IQ$B2g$C01BD$&$.S2/-
$)3$)/9ZI18$B0bk$)/9Z$T1-$8-$][!�~_$>CI19/
$A.leptodactylus$l+,-$%U=$.mIn<$I18$�I=
 leptodactylus>$ A. leptodactylus

 eichwaldi>$ A. leptodactylus

$salinus>$ $A. leptodactyluscubanicus

$T;3 $T1- $BD $)* $o[Harlioglu, 2004

$I18$%0:FK18$.S2/-$JP0N$&$jB-$U,$)k01BD
$A. leptodactylusleptodactylus $)/9Z
$I18 $%0:FK18 $2;/ $B2g $C01BD $& $[^ $tf=\
$A. leptodactylus eichwaldi $)/9Z
$>R-B0f6H $& $CU6X<\ $U/9= $.< $J9KX<
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$I18 $pU`3 $%DB $�9Eg $BD $)kIZ- $][!�~�
$BD $A. leptodactylus eichwaldi $)/9Z
$DB-D $D97& $IY/ $M'Fg- $T;EEaF< $T;3
$I�0L $x0L $BD $][A('#4B4C'(4/D) EFFG\
$jB-$s/2a<$U,$R4${-BD0e$&$U;e$Vw`<$0b`N
$8-$sgI3$)3$R4${-BD0e$!�#�$x0,$8-$)*$%D93
$se9Eg$C0H$+*I=$�,9N$s10Q&B-$C0HB9O*
${-BD0e$&$U;e$R-2;<$)kIZ$]DI;Z$s<${B9e
$sN0/0,9/ $03 $8&I<- $)3 $0N $0H $x0,$x9y$BD$R4
$s6,B$I;@${0('y-$j0,-I3$]+,-$%D93$%-I6H
$!�$s34$V30`<$BD$T1I;=$J4$8-BD$9:;<$%0=
$R0�103B�4 $C0H $R0F,- $t<0= $B9O* $R0F,-
$>jB0m$>R0F,IS$>R0�/8$>t;3DB-$>sGI=$>s3I@
$>R0bve- $>p2*I< $>U6L- $I193 $& $)195;:b*
$smIn<$2;/$R0<I*$&$R0FK5Z$>R0,-Ig$>r'1-
][NekuieFard et al., 2010\$+,-$%U=

$T1I;=$J48-BD$p9:;<$%0=$sFOQ$p06/$�$ $̂tf=
A. leptodactylus$jB-$s/2a<$)k01BD

[Nekuie fard et al., 2011\H
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$T1I;=$$J4$p9:;<$%0=$�-9/-$TNB-2H$!!_$)/0;S0,
$D9=$s<$pB0�N$U;e$0;/D$BD$[)/9Z$! $̂�0w1IWN\
$��$T;k$>UeBD$  $0f1I<4$R0;<$T1-$BD$)*
$-B$%U/06;G03$8-$sOa3$hH$0;S-IF,-$&$0Q&B-$&$UeBD
$R0ZU``*$MIE<$B0;Fg-BD$%U=$pB&4Im${B9E3
$%0=$][Martin et al., 2000\$U`HD$s<$B-IG
$[A.leptodactylus\ $T1I;O34 $8-BD $9:;<
$p0HU;,- $8- $s1P03 $I1D0W< $RD93 $-B-D $+5n3
$U;,0f;�9/-0F`Q-89f1- $U`/0< $� $0:<- $JIk
$8- $sf1 $R-9`( $)3 $U;,0f;�9/--2:H-89*&D $&$
$pB0;K3BD$p-$%DIFKZB9y$)3$pB0�N$p0H$)/9Z
$p0HB9O*$BD$D979<$T1-$]DB-D$MIE<$0HB9O*$8-
$>R06S4$>0;S0F1-$>R0FKbS$x0�<$R-9`($)3$pDUnF<

$B-Im\$)F,-9g0/$B9�3$)K/-Im$&$0;/0�,-$>R0FK5:/-
$&$%DI*$-U;Q$%-B$s34$V30`<$)3$[A&Im$2*I<$8-
$D0�1- $D9g $p-I3 $-B $sEaO< $p0H $+;n67$
$T1- $%8&I<- $][Harlioglu,  2004\ $U/- $%DI*
$D9= $s< $+m01 $R0b7 $B9O* $^# $BD $D979<
$s34$V30`<$)3$smIn<${B9E3$B9O*!}$$BD$)*
 Skurdal et al.,\$+,-$%D93$IK;<$0b/4$B9�L
$8-BD$p0H9:;<$%0=$pB0�N$pP03$A8B-$][2002

$R-9`($)3$)*$%U=$�(03$0Q&B- $BD$T1I;=$J4
$T1IF6b<$U=03$�I�<$pD0EFG-$hb<$U;S9N$c1
$A.leptodactylus $%U``*U;S9N $p0HB9O*
$�0w1IWN$)*U`FKH$0;/0�,-$&$)K/-Im$>);*IN$>);,&B
$p0Q&B-$p0HB9O*$p0H80;/$)6H$T;<0N$s10/-9N
 Nekuie Fard et\$U/B-D$-B$p&0`1U/0f,-$&$s3I@
$�;7IN$s10Q&B-$R0*U``*$MIE<$][al., 2011

$s10Q&B-$)/9Z$c1$)*$-B$A.astacus$U`HD$s<
$+,-$A.leptodactylus$)3$+wK/$IN$A8B-$03
$A.leptodactylus $Tf;S& $]U``* $MIE< $-B
$T;3 $BD $-B $s6b< $& $�0g $%0:107 $)O;6H
$0Q&B-$BD$T1I;=$J4$9:;<$%0=$R0ZU``*$MIE<
$p0H$x0,$BD$][Harlioglu, 2004\$+,-$-B-D
$BD$CI;:6Ok$C0H$+;S0nm$R-I1-${';=$I;g-
$& $U;e$%�193 $& $CB&IQ $C234 $AIFKZ$)`;<8
$T1I;=$J48-BD$9:;<$%0=$I10g�$8-$CB-DI3$%Ib3
$B9O*$8-$�B0g$)3$R4${-BD0e$&$jB-$U,$BD
$8-BD$9:;<$%0=$)*$CB9y$)3$]+,-$%D-D$r0�/-
$U;e$>pD0;e$+*I=$$~$�,9N $T1I;=$J4
$�79<$)*D9=$.<BD0e$B9O*$8- $�B0g$)3 $&$

]D9=$s<B9O*$p-I3$sb30`F<$pB&4$8B-

+O PQ?>
$)/0;S0,$U;S9N$T;:/0;<$>D979<$B0<4$j0,-$I3
$p0H $x0,$sy$BD $& $jB- $U,$BD $9:;< $%0=
$rIZ95;*$!_$�,9F<$B9y$)3$>8&I<-$)3$0N$!��}
$03 $I3-I3 $sF=-DI3 $J0KFL- $03 $& $B0FfH $BD
$D9g$pB9b67$�,9N$R-I1-$s<',-$pB9b67
$rIZ95;*$^_$T;:/0;<$B9y$)3$>R-9�a/$B0Fa<
$][!�"!$>pB�4 $B9Q $TKX<\ $+,- $B0FfH $BD
$I3$&$B-U10Q$)n,9N$j0,-$I3$CB-DI3$%Ib3$)�/0`k
$>DI1?Q${B9e$+=-DI3$t30G$80�<$R-2;<$C0`w<
$C0H$hFK;,$BD$9:;<$%0=$.mIn<$8-$x0,$ $8-$dQ
$B0FfH$IH$8-$rIZ95;*$ _$tG-UL$R-9N$s<$.34$
$./2a<$U,$8-$T1-$I30`3$]D96/$+=-DI3$9:;<$%0=
$03 $& $B0FfH $!} __$D&UL $sFL0K< $03 $jB-
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"`."PF1"E1"*L,C";80"5,M"A&],C"GKE(2
"50E"a8b@"%&"_E&"Pc8HE1"5d89C"/,eW?
"^5F1 "GC "A8XQ "&E "1*I*C "<H& "(,fB= "?
"TQ%? "<,LQ8,C "GQ8C% ";%82 "<H& "E1 "TYeH
";1*2"(=g82"'()" ."T=&E18M"1E&5Q8:K&"%&
"Pe@8VC"E1"^hZi#!"DG=j,0"PC8Y@8Kk"/K&
"A%? "<,LQ8,C "hZi#Zk "lEmSE*n "<9bC
"/K52"'()"i o`Z"(W86"/,epI"O&(2
"3q4 "O8F "J8K"P2 "/q9Q "P- "/K& ";5CS
"%&"(="<,H8n"T:6"?"P:R8H"rF8-"s50"P2
"<:R()"(tQ"E1"82"^5082"TC"T=&E18M"%&(=
"8uY= "D(W86"/,epI"E1 "P- "v*W*C "<H&
"(=g82"GQ%?"/,epI"3-"%&"5ME1"Z[o![
"E1 "P- "1(- "J*q4 "5H82 "D5QE&1 "'() " ."%&
"O*L,C ";80 "(H8wm "P:0x) "J8K "[ "Ty
"s50"P2"_E&"5K"Pc8HE1"E1"<H(,0"7S
"?1"P2"A&*="TC"&E"AS"3,@1"P-"P:R8H"rF8-
"z*U{@&"T+d"D5,M"E8XR"3|:9C"3C8d
"TBH}*@*-&"~H&(0"A1*2"5d89C8Q"8H"?"5,M
"<9bCk"1&1"/q9Q"(,w&"O8F"T@89BXw"?

^hZi#Z"DlEmSE*n

&'( $)*+,
"D1*w "TH8,R&(�I ";8LH8I "PVK&*2 "A&(H&
"Pp,Q"8="NXw"DA&E82"�-"/K&"TY,C%(K
"D1*I*C"O8F"PQ8w1?E"%&"OE8,92"^NXw
"8H"D(=%&E1"O&";E?1"E1"8H"J8K"%&"TQ8C%"E1
"^T2S"�-"E8c1"8H"D5Q*0"TC"NXw"�jC8-
"DTp,+4& "<,Yc "E1 "7S "��6 "? "/H(H5C
"<,Yc"^/K&"'%g"Ty(0"?"�uC"�2"OE8-
"DOE8I"O8F"7S"E8uC"?"O%8K"5K"P-"/K&
"T)5Q%8K "PC8Q(2 "%& "TQ508Q "&5I "O5Y2
"�5F"^hZi  "DO18pdk"/K&";50"E*X-

"PeK*="D�(2"O?(,Q"5,@*="D8F5K"�&56&"%&
"7S"�E&5="?"8F"A8,�y"J(:Y-"DO%E?8X-
"^/K& "T:eYM "? "O(u0 "O8F%8,Q "O&(2
"TBH}*@?E5,F"s&(,,�="18�H&"�qK"8F5K
";50"/K1"g82"?"/K1"<,H8n"A8H(I"E1
"O8F "PU{XC "82 "O5H5I "T2S "~,bC "?
"PU{XC"^5YH8pQ"TC"18�H&"&E"1*w"z8w
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