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$%& $'( $Palinuridae $)*+,-./$0*1 $2.345
$0%/*.6 $'( $7'*85 $9',:$;< $= $0(,< $>5*?.?@5
$7*/=A,B.C$7*+='D$EBFG/$H&I2/$'JK$LMNI
$*+$O,6*.PI $'( $Palinuridae $7*+,-./ $0*1
$7*/=A,B.C $;B&2/ $7*+='D $L(,1 $>/ $72QN
$H&I,N$),N$;<$>R*R'($9*6*R2S$TN,5$>6*R*U
$V7',1 $2..W5 $2XI $'( $*+$YZ $L%6,1$[/ $0%6I'
$$\O,]=2U$;B&2/$;<$HR%^5$=$0(,_6$>`R(2K(
$*< $*+='D$M`U$aRI$L%6(2K$>/$b7(I'I $2K*c1
$=$>4.6*4/d>`&$)*+$0%62.Ke$OI,&$f_g
$;FC*R$O*4h6I$7I%:$=$>6*_NZ$iI2SI$Vj>R*._.1
$*c1$H&*N$),N$;<$V*+$02G:$;<$(',k2<$'($lI,/I
$'I2?FNI$mN*c/$7*S$'($Y%.N'$AI$nU$=$0(2g
$TN,5 $*+ $O,]=2U $9*oB5 $aR2Fp.< $L%c<*R$[/
$"q$*5$q#$YIr./$;<$'I2?FNI$Y*/A$'($Y*.s'*41
$;<$;FpKA*<$7*+$O,]=2U$L%FCI$[/$t*o5I$%:'(
$0(2g$%.:$7'IJK'*g',F4]*g$*<$YI,5$[/$I'$H&*N
$u*?F6I$>6,F<$7*+$;vw,&$;<$x'=2U$7I2<$=
$;Fo+ $'*ys $*5 $=( $Palinurids $O,]=2U $L(I(
$)AI%6I$MN,U $AI $nU $*+$YZ $L%ccg $>_6 $;RJW5
$;RJW5$;6D*hC$=$0%1$HR%^5$;.]=I$),-./$0*1$;<
$>z$AI$nU$;.]=I$YI,S$)*+,-./$0*1$L%ccg$>/
i2K$!{{$7'*85$YA=$;<$Vx'=2U$0*/$\|$9%/$
$V2R*k}$)A*NA*<$7I2<$Y*1%:'($b#$L%cN'$>/
$;.?<$L%6,1$[/$)A*N*+'$>h.^z$)*+$0*-F`RA$'(
$'(*:$0%6A $9',:$;< $= $0(2g$%.:$*+,-./$0*1

L%ccg$[/

$VPalinuridae$)*+,-./$0*1$%&!"'()*+,-./
$V',F4]*g $*< $7'=Z $~_S $VO,]=2U $V*/=A,B.C

7%c<'I=2U

01!21
$'( $Palinuridae $0(I,6*k $'I('*k $7*+2F`<D
$L%6,1$[/$MC*R$72.`/2K$=$u%Fh/$>&I,6$i*_5
$;F1I($>RD*<$7(*�FPI$xA'I$7'*85$2�6AI$*+$YZ
$L%cRZ$>/$�*`&$;<$>5�.1$ng,]$7*+IJ�$AI$=
$7='D $A*C $u*?F6I $H/*1 $*+$YZ $>F`RA $;k2s
$;B&2/ $Y*./ $V>N,6*.PI $>6,F46�U $7*/=A,B.C
$H&I,N$),N$;<$;g$='D$M`U$7(I'I$2K*c1$0(*N
$>B&*N$�_�$�g$)*+$�Z$'($*5$%cg$[/$Mg2&
$;B&2/$a.]=I$;<$*5$0(2g$)AI%6I$MN,U$=$0%1$ag*N
$='D$[N*c1$M`RA$L((2K$ag*N$f.Fc<$>6I,S
$Y*1$[F`RA$;k2s$0'=($aRI$>z$'($*+2F`<D
$�'( $r.s*6 $9',:$;< $O,]=2U $;B&2/ $0�R=$;<
$'I('*k$)*+,-./$0*1$'($7='D$A*C$LMNI$0%1
$0(,<$*+$;6,K$>k2<$'($0*/$\�$2<$�]*<$0(,<$>6D,z
$�.Gp5$H<*P$;B&2/$\!$*5$q$H/*1$�D,_h/$=
$Instar$fR$H/*1$;B&2/$2+$;g$MNI$*/=A,B.C
Y*./$'($7='D$>6D,z$0'=($aRI$LMNI$2Fp.<$*R$
$A*C$7I'I($f.Fc<$ #$T?C$>R*R'($Y*K2y/$><
$u,z$;Fo+$\b$AI$2Fp.<$;g$%c1*<$[/$7='D
$>B/*45$H&I2/$'($*+*/=A,B.C$7*+='D$L%pg$[/
$*c1 $(=%@/ $>R*6I,5 $AI $V�R2o5 $AI $nU $;.]=I
$TN,5$i*86I2N$*+$YZ$;8.F6'($=$0(,<$'I(',k2<
$L%6,1$>/$0%cgI2U$>N,6*.PI$)*+$�Z$'($9*6*R2S
$)*+$�Z$ag*N$*/=A,B.C$>6*R*U$;B&2/$;8.F6$'(
$;< $MNI $a4_/$0'*P $9�C$),N$YZ $>N,6*.PI
$%1*<$H&*N$72F/,B.g$\#{{$AI$�.<$;B:*C
$Butler�$2007;$!"#$%&$alL�$2001;$Jeffs�e

LjMontgomery$and$Tindle�$2005

$;<$>6*R*U$7*/=A,B.C$>`R(2K($)AI%6I$0I'$H@/
$0%+*p/$Y,s$M`.6$�Gp/$O,]=2U$;B&2/
$H<*P$;.]=I$%+I,1$>N'2<$LMNI$a4_/*6$�.?F`/
$Panulirus $>R*.]I2FNI $2F`<D $'( $O2FN(

 Panulirus  !"#$% &%'( )'*"+ ,-. $ /'#$01 23456%$01 $ 3"7
homarus

!"#$ %&'()*+ ,'-.+ / 0)+" 123+ "#425 678#9: ;4<3 =>

gm_soupak@yahoo.com
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 !"#$%&
 $' Palinurids

 ()*+ ,-./ -0
 12334 567 (89:0
 ;< =& -+ >?
 (@ A;<27< BC"&
 (D#$< A"EDF G-H
 $ G2H I82J0
 (89:0 (7K-LM
 12334 5F

1. Puerulus

2. Nektonic
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$;^] $7',1 $9I2..W5 $;g $(I( $Y*p6 $cygnus
$V>`R(2K($)AI%6I$0I'$u,�`/$�D*_F&I$0'*P$9�C
$=2<=' $>N,6*.PI $;.&*6 $aRI $'( $;g $O,]=2U
$Jeffs�$Montgomery$ ande $MNI $V(,1$[/

LjTindle�$2005

$;RJW5$Y=%<$O,]=2U$;<$>6*R*U$;B&2/$7*/=A,B.C
$>B&*N$)*+$�Z$),N$;<$YZAI%h<$V;FC*R$>`R(2K(
$�cgI2U$L(,1$ag*N$*5$%cg$>/$Mg2&$�_�$�g
$)*+$�Z $'( $*+,-./$0*1 $AI $7(I%h5 $O,]=2U
$Mg2& $;g $(I( $Y*p6 $�*R,P $V%1 $>N'2< $'=(
$Y%1$0%cgI2U $AI $2Fp.< $H&*N $�2z$;< $*+$YZ
$)*+$;6,K$2Fp.<$'($u*3/$7I2<$LMNI$>C(*�5
$>6*R*U $;B&2/ $V%cBRA,.6 $'I('*k $7*+2F`<D
$VJasus$ edwardsii $),-./$0*1 $7*/=A,B.C
$;B:*C $;<e $0'*P $9�C $)*+$�Z $),N$YZ $mB�I
$V%6I$0%1%.:$jH&*N$72F/,B.g$  $AI $2Fp.<
$M_N$*5$%c+($>/$�.S25$*+$O,]=2U$;g$Y,s
$'( $= $0(2g $Mg2& $�_�$�g $>B&*N $)*+$�Z
$aRI2<*c<$�%6,1$2?F`/$2F/$\#$AI$2F_g$�_�
$H&*N$�2z$;<$)'I($[ch/$',z$;<$*+='D$M`U
$Jeffs�$Montgomery$ande$%6(2K$[/$*8<*S
$),-./$0*1 $LjTindle�$2005;Butler�$2007

$'($j$Panulirus$homaruse$)I$02-cg$'I('*k
$P.$homarusV7*+$i*c<$;6,K2RA$;N$7I'I($*.6(
$(,S,/e $PL$ homarus$ hL$magasculptus
$= $jY*F`s,B< $= $Y*F`.N $Y*FNI $)*+$�Z $'(
$%c+ $)*+$�Z $'(e $PL$ homarus$ rubellus
$)*+$;6,K $AI $>4R $VMNI $j><,cS $7*?R2CZ $=
$(,1 $>/ $�,`@/ $*.6( $'( $>5�.1 $xA'I*<
$AI$7(*RA$(I%h5$LjNLILOLT$2004V\!q{V7'*Ne
$;R='$><$%.:$;g$V0%1$%.:$;]*N$2+$Y*Rr<Z$aRI
$0%1$YZ$2R*k}$�+*g$��*<$2.kI$)*+$u*N$>z
$H.]($;<$I'$;?�c/$m]*�$;6,K$V;6,K$aRI$LMNI
$H.4p5$mN*c/$7I$02G:$)*+$0*-F`RA$(,S=

Lj\!q{V7'*Nej%+(d>/
�z*c/ $'( $PL$ homarus $),-./$0*1$
$Vj'%c<*`U$02RrS$0�R=$;<e$'%c<*`U$V25I,K$7I$02G:$
$V�R(',K$VirU$V�'*cg$V'*y<*s$Va./'$V'*Q.]$VnR2<
$irU$�.Bk$V'*y<*s$�.Bk$=$>6I%./$Vf]*K$=$�c5

Lj\!q{V7'*N$V\$H41e$('I($�cgI2U

,-./$0*1$�cgI2U$�z*c/$d\$H41$
$Y*F`s,B<$=$Y*F`.N$Y*FNI$'($PL$homarus$

Lj\!�"$V>6*&='$=$f.862Pe
34567)089$

$PL$ homarus $),-./$0*1 $>F`RA $;k2s
$Vj7='D$;B&2/e$*/=A,.BC$V�G5$�;B&2/$#$H/*1
$�,B<$=$>6I,S,6$;B&2/$Vj7='D$M`Ue$O,]=2U

Lj\!q{V7'*N$�b$H41e$MNI
$VPL$homarus$),-./$0*1$7*/=A,B.C$7*+='D
$a4_/$;g$%ccg$[/$>z$rR*_F/$7='D$;B&2/$"
$7='D$0'=($jA='$\b{d\�{e$0*/$|$*5$ $MNI
$*+$YZ $9%/ $aRI $>z $'( $L%p4< $u,z $*+$YZ
$;g$)',z$;<$%6'I($)I$;RJW5$7(,_�$)*+$92S*y/
$#{$�_� $*5 $�Z $25D*< $)*+$;RD $;< $*+$m1$'(
$r.+2U$MyS$0A='$>z$'($=$0%/Z$�Z$��N$72F/
$L%6,1$[/$*8<*S$2F/$\#{$�_�$*5$Y*.s'*41$AI
$(,k$>4R��U$>K%6A$>z$'($*/=A,B.C$7*+='D
$nU$H&*N$AI$'=($)*+$�Z$'($=$*+$O,6*.PI$'(
$V>C*g$;RJW5$=$)AI%6I$MN,U$;B&2/$aR%cs$AI
$*/=A,B.C$>6*R*U$;B&2/$'($2F/$[B./$!#$0AI%6I$;<
$9*6*R2S $TN,5 $;B&2/ $aRI $'( $L%cN' $>/
$L%6,1$[/$0%6I'$*+*R'($H&I,N$M_N$;<$>R*R'(
$'( $;FC*R$;hN,5 $>B.k $>R*._.1 $7*+ $0%62.K
$'I2?FNI $'*FC' $'($7%.Bg$�?6 $Y*FN,U$MGN
$(,S=$*+$�cs2k$'($0�R=$;<$*+$;6,K$AI$7(I%h5
$'($>`R(2K($)AI%6I$0I'$'($*+$0%62.K$aRI$L('I(

$L(,1$>/$0(*oFNI$*/=A,B.C$>6*R*U$;B&2/

$ncS$),-./$0*1$>F`RA$;k2s$db$H41
LjJones�$2007e'Panulirus

 N-+$,K
 ,' -F$;"ODM
 5P27; 5Q
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 ;< =& IX-C
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%&'()*+ 6)+" 123+ 68#9: Y P2Z/+ ,+#[ S#V23 W'. / \#Z/F$ S;]:"+/F$ / ;2^

$V7',1 $V\*R'( $��N $7*/( $>6*R*U $7*/=A,B.C
$;.]=I $9I%.],5 $V'=( $)*+$�Z $MC*`/ $V�_�
$�Z $7',1 $;.&*6 $aRI $'( $LbMNI $O,6*.PI
$7*+='D $L $MNI $O,6*.PI $�Z $AI $25$a.R*U $*R'(
$=$0%1$>`R(2K($'*s($*/=A,B.C$>6*R*U$;B&2/
$('I=$*+$YZ$Y*/A$aRI$L%cR*_6$>/$)AI%6I$MN,U
$$jPueruluseO,]=2U$i*c<$7='D$M`U$;B&2/
$*< $*+ $O,]=2U $Lj()*+,-�$ 2001e $%6,1 $>/
$~R2N$Mg2&$=$(,k$f./*cR(=2�Z$H41$�o&
$aRI$'($*+$YZ$L%cF`+$>B<*P$YI2K*c1$V*c1$7*+*U
$=$0(,<$'I(',k2<$7(*RA$7*c�1$9'%P$AI$;B&2/
$;F`<$;g$)',z$;<$V%cRZ$>/$'*_1$;<$7(I'I$2K*c1
$2F/$\{$;.6*X$2+$'($*+$YZ$V,-./$0*1$;6,K$�,6$;<
$2F/$>F6*N$ {$*5$23gI%&$=$\#$TN,F/$',z$;<$=
$%ccg$*c1$H&I,N$),N$;<$%c6I,5$>/$;.6*X$2<
$;g $>R*S $LjPaulette$ and$Bruce�$ 2007e
$MNI$a4_/$%6I$0%1$O,]=2U$;B&2/$('I=$*+$YZ
$2< $�]*< $*5 $b $a.< $*R'( $H&*N $AI $Y*1$;B:*C
$O,]=2U$LjButler�$2007e$%1*<$2F/,B.g$!{{
$0(*oFNI$*<$H&I,N$M_N$;<$[<*R$MyS$7I2<$*+
$YI%./ $Y*K'*FN $V0*/ $%c6*/ $>6*_NZ $iI2SI $AI
$*<$H&*N$;<$lI,/I$(',k2<$7I%:$V>`.z*cW/
$j>4.6*4/d>`&$=$>R*c.< $)*+$0%62.K$f_g
$!"#$%&$alL�$V\!q{$VL�$V7'*Ne$%ccg$>/$*c1
$>R*._.1$7*+$0%62.K$Lj2001;Mohan�$2001

$'($7%h<$>R*8<*S$7I2<$MRI%+$=$><*R2.`/$7I2<
$>R*4R2/Z$2F`<D$='D$M`U$L('I($>RI'*g$H&*N
$�,6$�+$7,<$�2z$$;<$Homarus$amricanus
$L%cg$[/$*c1$'I2?FNI$H@/$)*+$�`.6*K'I$=$�]*<
$*+$YZ$AI$=$0(I($�.Gp5$Y*.s'*41$7,<$O,]=2U
$Jeffs�$Montgomery$ande$%cg$>/$r.+2U

LjTindle�$2005

$�_�$�g $H&*N $;< $*+ $O,]=2U $;g $>6*/A
$>`&$>R*6I,5$AI$%cN'$>/$j2F/$b#$AI$2F_ge
$*+$YZ $L%c1*< $>/ $'I(',k2< $)I$;�&�/ $H<*P
$lI,/I $= $>4.6*4/ $d>`&$)*+$aF6Z $f_g$;<
$V>c1$H&*N$�.Gp5$9'%P$VH&*N$>N*4h6I
$V>6*S2/ $�1,U $V>4^BS $�1,U $V)I$02G:
$>h.^z$~6I,/$7='$2<$*+$YZ$L%6'I($I'$2F`<$ncS
$0*5,g$)*+$f^BS$AI$0%1$0%.1,U$)*+$02G:e
$*+$f^BS$Vj'*o&$)*+$)I$;og=($9I2o&$7I'I($=

$7*+',5e$>�,c�/$=$ji,N*K'*N$H3/$�'r<$7e
$2-c] $7(*.: $7*+ $�c] $= $*+',F4]*g $V7(*.:
$)*+$;FN,U $= $>4^BS$�1,U $7I'I( $;g $0%1
$9*��zIe$%c<*R$>/$'I2?FNI$j*+$Hg*6'*<$>]*k
$Jeffs�$ Montgomery�$ & $�0%p6 $2pFc/
$;6,K $;< $;F`< $*+$O,]=2U $LjTindle�$ 2005

$;RJW5$'I2?FNI$9%/$;Fo+$ $*5$b$a.<$,-./$0*1
$LjPitcher$ and$Roland$ 1993e $%ccg$[_6
$O,]=2U$;< $M.C*o1$O*NI$2< $;B&2/$aRI $'(
$;6I%-6'$O,]=2U$=$�*o1$;_.6$O,]=2U$V�*o1
$'( $LjButler�2007e $%6,1 $)%c<$�.`?5 $'I(
$Jasus$ edwardsii $%c6*/ $*+$;6,K $AI $>k2<
$'($T.@/$H_&$M.C2 $AI$�.<$MNI$a4_/
$Pitcher$and$Rolande$%c<*R$'I2?FNI$H&I,N
$'($MNI$a4_/$>R*U='I$),-./$0*1$'($Lj1993

$L%6,1$2?F`/$O,]=2U$(%�$fR$~<2/2F/$\{$2+
$%N'$[/$2�6$;<$P.$homarus$),-./$0*1$'(
$Lj0%p6$2pFc/$9*��zIe$%1*<$'I%?/$aRI$AI$2F_g
$*+$YZ$'I2?FNI$Y*/A$'($*+$O,]=2U$9*oB5$aR2Fp.<
$V%c1*<$>/$Y*.+*/$�*5%_�$;g$Y*.s'*41$2XI$2<
$;<$I'$9*oB5$%:'($"q$*5$q#$a.<$Y*.+*/$LMNI
$Pitcher$and$Rolande$%ccg$[/$('I=$*+='D

Lj1993

)7. ) :+;4<. )+= )+>)?@A/9B )CD/E)FGH
+>D@4#A+(

$'*FC'$Palinurids$)*+,-./$0*1$7*+$O,]=2U
$;S,5$*<$*+',F4]*g$7='$2<$'I2?FNI$'($>5=*oF/
$0(I($Y*p6$*+$YZ$m�6$�_�$VncS$=$�6'$;<
$)*+$O,]=2U$Vjb{{qe$Butler$;h]*�/$'($L%6I
$7*+',F4]*g$*<$>F&I'$;<$Panulirus$argus
$)'=Z$~_S $*R'( $�Z $��N $fR(r6 $Witham

$Both $= $Phillips $)*+$[N'2< $'( $L%6I$0%1
$Clive$=$jb{{qe$Bruce$= Paulette$$�jb{{|e
$Jasus$ edwardsii $)*+$O,]=2U $jb{{qe
$7*+',F4]*g $*< $Panulirus$ ornatus $=
$Eg $'( $Crevice $= $SandwichV$ Gussi

$PriyambodoV$;h]*�/$'($L%6I$0(2g$%.:$2F`<
$)*+$O,]=2U $Vjb{\#e $Sammut $= $Jones

$2F`<$Eg$fR(r6$'($LPL$homarus$),-./$0*1
$'($I'$'I($[ch/$%.:$YIr./$aR2Fp.<$j72F/$\e

 N<%@ -+ !"#$,
 B6C (@ ]@-8 B.^
 G'-*)C< -@ IX<"C
 57-6C? _<%^< ;<
 >-P,-)C ZG-F 237-F
 Z5`DQ-3:F ><2DF
 ',"R%@ N<2a
 -@ IX-C (@ b<"F<
 A-+ G27%DP c64
d5`X $ 58-3D@

 -3H  e5SD7-SF
12334 5F

1. Sea surface temperature

LMNI$V%6'I($aR2.1$�Z$7(='=$;g$*+$>4pk$'=*8/$7*+$�Z$AI$25',1$2.G^5$2XI$'($>N,6*.PI$7*+$�Z$Lb
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$jY*pCI$',F4]*g$>�,6e$$Sandwich$7*+',F4]*g
$�6'$�,6$;<$;S,5$*<e$>6*_.N$Mg*U$7*+$;`.g$=
$7*+$;`.g$7='$2<$*/I$V%6I$0(I($H.4p5$I'$jYZ

L%6I$;FC*.6$'I2?FNI$V�62<$%.oN$>4.FN�U

$=$�*o1$;_.6$V�*o1$O,]=2U$d!$H41
LPL$homarus$;.]=I$YI,S$)*+,-./$0*1

$)*+$�Z$'($7'IJK$',F4]*g$0,@6$d $H41
$Priyambodo�$Jones$ande$>B&*N$�_�$�g

LjSammut�$2015

*.@H)C+>@I"1) +J)/)?@A/9B)KD/9B
$'($�*o1$)*+='D$M`U$%1$;FoK$;g$',z$Y*_+
$2R*k}$;<$>4F/$=$%ccg$>_6$;RJW5$O,]=2U$;B&2/
$AI$nU$*+='D$M`U$;RJW5$L%c1*<$>/$Y%<$>6='(
$A*�Z$>6I,S$;B&2/$a.]=I$;<$(='=$=$�6'$2..W5
$Lj $Mohan$2001;$Butler�$2007e $(,1$[/
$O*/,.<$ \#$*<$;B&2/$aRI$'($>RIJ�$02.S$YIr./
$�gI25 $LMNI $*+,-./$0*1 $Hg $Y%< $YA= $;.]=I
$\{{$(I%h5$;<$YI,S$)*+,-./$0*1$)A*N$02.k}
$�1$9%/$;<$*+$YZ$LMNI$~<2/2F/$2+$'($;h�P
$%c+I,k$2F/$[B./$!{$O*UI'*g$u,z$;<$Vx'=2U$0*/
$�#d"#$9%/$aRI$>z$'($*+$YZ$7*?<$%:'($L%.N'
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