[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

o

0»55[.7 A.uf ol
"6oﬂ)U wbd plbo ‘5&&5}5" LYgo

AY 3L pgw o ylod (el 0590
http://jair.gonbad.ac.ir

(Perciformes: Sillaginidae) olalow yow 94¥ daigF ik y Eod
}@&3@ Quﬂ‘ 09 g0 ‘U»)@ @J’ JM 39 (Wb ww‘) "’BT lew‘ﬁ

Y . Vit o e
ool dozxo (Sl yS Jgu)
Sl 08 5055 b milie 5 (55,9LES ol olSails cn ) Laome 5 L suSisls o Ll

Al ot (bt LYl w31 s olKils ¢ s ailie 5 Conyy dames aSisls o Lol
ABIFINO 1 5 s o5 ¢ ANV < ol o5

oaS

Pl lulig (oplo 9,Y IS (rand gl (oo (i y gy 2O 2l S b gy o
ooy o Judoa (Perciformes: Sillaginidae) ;lalow g oslgils sladiss .o plxil digs adaws
205958 BIYAY cllgm oyl 3l (plo gy¥ due PV slaws .aiuds ol Juw glgied 59,Y Jolmw (o Lull
903 9 b ) Al yo ol 3 Braigad Tl )3 .l (59T 2a2r 95599 595 Lawgi ;ebogr il (535 50 5L 55 11TAY
5 0B g 9 (S oo Al 1o (S Lag Y puan 9 00l il (e g 9 (T o (S doS Sl 09,5 duw 4y
W5 yoguo TP syls slag,¥ .o KU (50900 YA 9 T'F Yool F'F diwd dow 4y poguno Sloai wlaol
g ool Josds 5,10 pwSe olblo o & pous 1 (b poguo 0yl 31 s 5l ol Sillago sihama
o edbols LSl (gvools g (o ylosds Oliuo .ol (g5 lw (5098 ) g LRS! (gums 90 i gliai (595 S Hloucd A oluxs
Jolx 9 45225550 DFA g PCA o o wiz (5)kol (sl 31 ooliciawl b (5,138 w519,) ol 59 3y 50T 5
A ouplino og )5y (5510 Sme gLl 53 09,5 93 b (670900 T 09,5 (2 0532192 ¢ (ASh a3 51.0058,5 513
Gy o Ll s pogne YA 09,5 392 FoligS (fo)lgS dlgd (Sl U ojgy S'g5 abold (g y09m0 YF 09,5 53
612 G550 r9bar Wlgh o o (S ) (D9 1ol 194 SebS (6 pogmn ¥ Yool 09,5 ) S
g ooliiuwl aigf b jo o2lo )Y o lwlils

Hegy (R (R y ¢ 9wl (Wi gS Liblows g sulS sloo g

rasulghorbani@gmail.com : Jszue soiuss”


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

doddo

Sl (G Sy e 5 (S £95 5 Sbilis (bl sl 51 (o baisS (anseas
L owbidicans ) dm) )0 Promo Dglad e cad aisS 380 oLl (eus (Iafiez et al., 2007)
2yl (Sl lallas 5 035 38328 5 pole) (S (RS, slaghy, il Ol lides:
pLosl B g ol 5 SrsS (slmolSialosl Uy Cmpel 5 5 0092 3o 5 (55 slosbs,)
3 osls ¢ wain L (650955 miwisn, 3JUT g, o (Hutchinson et al., 2001) aces
059 ol aiiwd el gl ;1A 5 )0 aisS j0 bly cpl a5 Wl g Cawoay glotyg blas Slaise
ab oy Jlimms olSe slasislsisS 5 opeitoniz s lel (slagtg) 5l eslial b oS jloasd LI
5 LoassS SIS Gl (38 by, 4 b S5 g Lags Sejlail w8 (aalidl ol
lolis (o9 JSie 4 ax 3L (Cadrin et al., 2014) cul ouds oS oale calises (sbao 53
0¥ 53 Uiy ol 5l eolaial il ceslio 09,5 ol 53 o3y O ygods Wilgi oo LB, cn! o sale oY
Bani ) o ,Lsen 5 S conl oa il ol 50 LT 518,00 5 s 45 0598 pogame sl Hliale
Abramis brama orientalis g ole jo ool Olas ¢ S5u, Olpuss v, 0 L €t al, 2015
5 9 0 gmaseine Ml Ol pos (S e ) POSE fleXion al> 6 j0 a5 o iles oo 0 ST
03lgls it o, owyp L (Araetal., 2013) o) Kes 5 1,T.05,5 oo obml oY 5u, slo Sis
«(Nemipteridae) Lalons 55 bl 950 (Gobiidae) Lalegls (Terapontidae)  \Lals L
S5 5l eslgils ) 4, as” auzdl o (Leiognathidae) (\Lales,ly> o (Blenniidae) ;lals ob
Log,¥ Lol )50 53 (39355 oS gy Lo i oo (i gateiio Sl Dglis  pulidiiin
Obedle (=3 03lgils 3 )50 55 00l planil wiie (2w S,y s Sl eolitul b 43S mhaw )
= 5l 455 g0 (Ponton et al., 2013) ), o oy ik ol 4o .l 054 (Lethrinidae)
ged (plulid 5 SSE ) wogd plulid BB (o005 slagty, b oS olale

A e Gy Aol s a3l 8 g eog dole bl sasls labe 5l el b
McKay, ) wsb o <8l yie YA+ s90> b slacT 15 LT 51 oS Lo sladisS slaws aS s 5boas
(Nelson, 2006) aig—is oo sas pl,T wgildl )¢ 5 oin wgldl ;o eolgls l slaasss (1992
o lp b gladigel o Ll plolid 5 009 o2 & 4 Yl (5,08 15 5l 0ol (ol o3
45 5 ypbay el L3l sl 55 olnl wgiz dolo T o eolgils nl ail oo S (lolids
Rabbaniha et al., 2002; ) cul oog; oslgls 1y 5 5l5ly8 55> S59xS0M 00S0] (sl oy o el 5o
3g->9 oolgil s ol 5l ases Lax o)Y jga> Jleisl 8 md> o .(Koochaknejad et al., 2011
so9— S.attenuata 4 S.arabica 453 9o Jg o)l Ay 23ST,, Sillago sihama asss o )ls


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

yo-bdo g lez 4565 A ol yo (Richards, 2008) wijls s ,50g00m (yiiSTy g 0950 (o, Bzl
5 48 (6,550 4ssS (2018) www.fishbase.org s il ol o el sois olulil aseis
Slasin V Jgaz j0 .ol ool , 53 Sillaginopodys chondropus &S oo sy ()8 >

ol 00y @31 LgsT St o

oles b yo g )b s (Sillaginidae) olelows ;g Susuws po Wlasine -V Jouz

. . b slagless -
W‘ sl > 0 40 £V
Y S S
+A-) - VE+Y . =YF Ve LYy XI+Ly.-vy Sillago sihama
I,y--v¥ X-1yy-ve Sillago spp.
-VY =YA-Y- XI-yy-v¥ . .
I,yy-v¥f Sillago arabica
YO-\F4YY X1+,
XI-ya-vy .
VO+YY=YY-Y4 I\ A-Y- Sillago attenuata

X1+,

Lo (00 5 (o558 slajagee 5 yogee JS slass Jlai 51 S, siNAMA 4355 355 00 0033 a5 Hoboslen
Sl bl gl 35 oy Gl slaciand ojluil Cond 09, 0 Hlaml g o ls Solas Ko slaaisS
ol 5o Bk 5ot i (i, T s, e Sl slis cnl asS
dmatiio Lo dbaadly (28,55 IS8 ot ((Sued g (Saredin alo e (2 55,V ol
Sy o 6,05 Sl o 45 ladigas el yogre Slaxs sl (gl oolital LB Sty o
Lo oSeals L pagee (0)led g 00l s 1) 095 cadladh )Y (o (S5 slogiegl jslareds)
Ohsle—d ol dolw slacl jo 0lgils cnl 5,¥ Jlsl 3 ) azgil izmen 05 o0 St )lnmn
Sy S @i Gulplsy el il e (g5l matsel S o Ladiged e )0 b jogee
sl LSl 5 dio loas Wl co 1adisS ol oalad (LS (gl o 5 yiegd 50

59, g ol
(\ J&m) ..\.».ur:l.?u‘ @b)b Olia.ﬂu.)‘ ASJB A.LA) digd 56)1“.[ ‘;9....» s<\5|)5 6Lb)9.‘> L) ‘5)‘\)).1449.0.'
253 b plol b S ele 99 Djgots (9,5 1o dedr b 950 98 55 )95 b (lolie5 51 (61 paiges

dS:\.t)y ‘MJ}‘"MWjul u,ql.w‘).wwjdmLs)jo)‘&‘ubk}osbmd,osl@‘o&ma‘
oS g S5 b g G 10l BB Sl eslinul b s3Il ol plonl o5 g0 2255 JLo)

1. Bongo


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

31 o= «(Rabbaniha et al., 2002) o plxl (a0 FO) iiS agly Laas L g jbid mde &S > b
S 5o (S35 slatalosl sl 65500 570 oy o by 5l (S Sligiomo dadigel ¢ pslaa
(Di"az-Viloria et al., 2005; Webb et al., 2006; Hubert et al., 2010) & (5,005 720 SCLS!
Gilwloz g aad Hhaie Ol L bList b Slo 5l (ail )35 51 e g olKiule;l 4 JWn! 51 oe badiges
oIS 6 eSS laady it L5 ,Leds g lulid o oluled slaoddS” 5l oolitnl b ladiges s i
b U slols al> o opl )5 .0 ool (Paulic and Papst, 2012) 7.V« Jgilsl JSII Jgloa ogil
L85 &g odlgils

FY slaws s cud o] slolis Slaseine ) (S Glgieds 5 oo ojledd 5,Y 12 pegae sl loyl
Al (NS08 Wiged o gl (S BT ) 4 baaisS (plulid jslaieas g oad Sl )Y sae
JLezs pglas baigel o & yors Sl owiin (mimidn; (b9 )3 oo JS slaosls gl el sl
SoS Loy e gamgd polal p Colues Slead A Slasd e 00 5 Ay o g0
293, pSDIg2 13316 5 5l eslatwl b 5 oS Jleasd g ags tps |18 ¢ JLioms jglas 5itpsULtl 38l 5
(Y JS5) (Rohlf, 2010) was

12 Kilometers

(Sillaginidae) ¢ylale @ yguis 9, Loliums | cauxdgo g 5,1 pdiges il adinds —) S5
oloe sl yd 9 )l ks 5o


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

Y

Olbos by g (w8 s Sillaginidae) obalows youi 9,Y e Cvow (595 00w G y27 S Hlowdd - Y i
Sl (5lg g (glasial =0 s (g (FB9,8 —F puw (59, =T ey S Glog! =Y (WL ) 0598 Tgi -
0 y4r0 595 Sl — A (3 enliend) bloS g (slogil sl alais —V « i loF alg! sloisl —F <y

Sl enl ol osls 6 bl Judos 5 43555 (61,00 51,3 oabe ojlasl 13T cos i slaosls
General Lolulp 5,850 59, 5l (e S Hleasd slaosls (Schreck and Moyle, 1990) sq4i i
Al o aw 3929 Jdods od LT Cgm g CanBae ojlusl @l 31 B> (gl Procrust Analysis
51 ooliiul b lag Y des 1ol (Saved e 5 (Soed o (Sowed i Jols bag,¥ 0y o Sgliie
5 ol P 35,1 b CVA) G lie (IS5 &l sis 5 (PCA) ol slaailo Julow 5 255 slaisss,
al> e 10 585 sladigad w088 18 Ll 5,90 (Permutation Test) s ,.Saiges |b 5000
e (5 yo50 YA 5 T (Il 09,5 55 s cond ()led ogee sl (ull (S 5 (5 e
o 55wz b g3 3925 4nd b (09e3] (sm) ladigal oy Caliie (slaog S 392g anl (sl s
;o 50 (Kelso et al., 2012) o osliiwl (MANOVA) o pacioaiz uib)ly 40555 o905 51 (aSges
3903 31 ol P 35,1 PCA) (Lol sloailie Julons 5 255 (sla g 5l oalisiol b 5 03, al 5o
W0 1) Slpess i & (2laS jload (i (6l 8,5 8 lod 9550 bag Y (5 S aiges 5l
SPSS- 5 s )15 g0d oy Lol jarr (5 5lol Judowi g 4 525 soled .28, IS4 Discriminant function g 5!
. el (Klingenberg, 2011) Morphol-1.02 4 (Hammer et al., 2001) PAST-2.15 .16

Y‘/\ l_' Y‘f ‘SLQOBJ_? u_llﬁ )o PG \)‘\.\_u wl_w‘ » ‘;mw 9 ;W A.L’>J.A LSLQﬁ)Y
J=doan (Saed e Al o slog )Y 5l golaws o e pogae 3280 (o)leds abols olulids (6 gm0
ot 6, BSLL Y Gloe L 09,5 ol g gl JSII 50 6505 51 )3 oy o 58

1. Preflexion


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

S Dygmots 5 09,5 (nl 9 095 jendie (FureS iy Al e slag)Y 3 e jesie (iled Grizres
tpS Small-1.20 )‘)J“B)_' )‘ ool l_> w‘).)l.: 9 w‘;sf J.@‘BB M ugﬁ)i USRI R
Sl bl oS a sl 1) o)Ll (laulon 5 a3 plonil (sl 00t (635 0055, Lol conls
Lassls cewls Wilk’s Lambda 5031 aias duslie (CVA) B)late S Ol poss (yg03 Lansgs
u_v‘).'l_u (P< ol \) Q)L) S99 )LJGU.A usl.a_v 5)Y ..\.».u) J.‘>‘J.A dod yo (Y Jﬁ"\:’) Mahalanobis
ol (LSl pae Jdod (Saes iy 5l e @) a5l al> e 50 (g5, iz glagyges]

o el oo &) 90 (1 o9

obsle ©ysd g)¥ wb) Al Jolpw [ASD lrodls P jlude § uugi¥lale zipo Juolgd -V Jou

oles sbyo g w1 zs Sillaginidae)

S deF S AR Ay Al e
- \ile B
oo \* ";W
- FIYYA ?INE _ )
N N & e

J.o.lﬁu 9 44).70 )l oolawl la daxlas Sjy90 6[.@%.’.0? O 05_0JL: ujl&b LSLQ}f'” w)f—;mw
ool 1 a5 0 st Lol ailge VY ggazme ,o 5T 1l sllao s plowl (PCA) Lol (cloailse
sy ) ol b iy 0oy AV YV xazs duoyo b sl ailgo auw Jolleiffe oaiiS lax o

(Y Jgaz) wols plaisl

o slegyY (PCA) Lol sadge Jdoxi g 4 35 5l solaswl b ool 00ld grusgs ;-\.&5‘); JS-Y Jgos
oles b yo g w8 s Sillaginidae) glelow o S

MM)O ;AAS‘}:M)Q oJ.)Q)IA.M MJ}A
SYIAYY SYIAYY o EYAVNY )
ASIVYO YY/VEA e YYEAYF
y/eYY OIADY NN A ai ¥

1


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

sanlin Y 5% oot loasd ) Slosid (o s o sl aidhe s Jale sl by riman
56 DFA gga5l ool 2 (F Jguz) ailio (3155 dlgd sleih mee by sainolis o5 wis
P8 i Sl B Jgux) wag oy S o S8 sl Soleod (e V5 7 slas lend
s Aol (CVA) 0, Late IS_ &, iis (9051 6 papmo YA 5 VEQ FF 05,5 as IS5 ol
5 CVA (ygojl gl (P<-1+1) 8l i |y CVA 5051 (gl loools oalss ol 38 s y55]
)18 3925 I3 e Syl (6 p0900 09,5 A (0 (F J592) rmgVlale qye Jolsd bl 5 a5 0l
50 U s yagne VF 05,8 g akid o cins Slis (g 05,5 dus o 4z )51 (¥ US) (P< +/ )
D400 (6 i umgi¥lale alold 55 04,5

olplocs s (Famod ey Log)¥ 51— PCA (5031 ) (ool adle auw lole sloyb—F Jgux
oles b0 9w, zds (Sillaginidae)

Y Y \ bl
<IYAY o/ ¥Y A ¢4 X1
oY AR <[+ Y1
AR Y ARIN X2
<IYYY AR oYY Y2
TARIA ARG ARG X3
<[YAY RNV ARA Y3
AR AR ARYA X4
<IYY. ARE AR Y4
RNV SARR AV X5
ARG DARE <\YY Y5
<[+ £4 YA <[OAQ X6
<IYYA SARE YAA Y6
<[+ V¥ RN <IOFF X7
ARA ARYA RN Y7
ARTd o[eYF ANA X8
ofefe QAT +/+¥4 Y8

\4


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

Olplocs s (Famod ey L9y (51— DFA (903l 5o ool ailie g0 ole byl -0 Jgux
Ol Uy 9wy zds (Sillaginidae)

Y \ bl

B IAYS NI X1
-\7I0¥ ARl Y1
ARTAR! YOIy X2
OA/- Y \IAR! Y2
\FIOA VENY X3
-YAYY -YAI-Y Y3
YV/Y bFIA X4
-+\Y -YIAY Y4
=Y vy -QVIA X5
-y YIYY Y5
EALZAY -\a/ey X6
ARTAAY -94/ay Y6
\a7ALd ARAR X7
-Y\/Igg YYYIOF Y7
FIYA -YY/AY X8
RYANS -+/IAY Y8

9, ad> s s pogwo YA 9 YFQ VY 03; dw 61&»; sodlo P Hludo g M?YU&L& X Jolgd —F Jguo
obee b0 g )l s (Sillaginidae) g Lolow jais (Sowos s

YA Y¥q v¥ Ay al> e
- e
AT
h eep AR
Y/asas DIV YY
h ey ey vA

$g,Y Sl S5 5l oslasul b (s 50500 YA 9 YFQ (Y 04,5 4 (Consensus) IS S o led
39 455 5ba wles oo a1y ngiVlale Jolgd zulis s b JSs onl (F JS2) al sty 09,5 12
..\J‘:\J)f )‘)3 (5'514:*" u...:ﬁ}a BLESLS (5""\""‘ Cound A Comnd bz, 6&03; ).)V 5; J)Lo..\.J


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

o T8 Yl
(o]
2
T |
§
8 9o YA e
o . e YL
5 % I
O "\jf}

Canonical variate 1

S O i Jloni g 3325 olol 0 G p0gm0 YA o TP Yot l FF 09,5 s j0 (ST loges -V JSUi
obes b yo 9 w B s (Sillaginidae) gl jgui 9,Y B)lxio

—

“ Al 30 (5 pogen (atl) YA 9 (bwg) TF Ylosiol (VL) P 09,5 9, yyguai g S JSCb Lo —F JSCis
oloe b0 9 w8 zuls (Sillaginidae) o Lalew g (5o

6‘.@4&]}0 LJ...L?U 9 44).79 )‘ oolawl la axJlas S)90 LSLQW O os.a.ll.u usL‘u 6[.&55” R

e bl oS i et Lol dilie 1) ggasme o 5lUT (ol b aills i alonil (PCA) Lol
s |y Jele )b oy yition (Ol ao 0 AY 5l ies 09 Lo b sl adlie g0 ccadgm cuSTos
S o) 1 i oy s < Jg) il 0 lole (slo )l bl Cynimas (Y Jgaz) ol ol


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

5,55 5595 Sl 5 1b1sS gl Lol o0 5 55 Conndya odidd Ui ot s 4 b oanlia A 5V & o)
Srogee VA 5 TF (sloog S i 5aled gl oS sloadd (30 520 DFA (5031 bl 52 (A Jgar) a3l o
5 irmly KB Crae 0018 s o 542 45 352 F 50 F 1Y slacS Lo Lol Faras al> o 4o
G50 YA 5 ¥F 09,5 g0 (JSo calis (08 Ltomios (sl (4 Jgo2) 0l go (5,155 algd (glacl 5 e
1, CVA g3 sl laosls ks lose 3SLs 03] b plowl (CVA) G lae S5 i 901
9 o (V¢ J342) mngiVlale Lolss ol 5 45 ol 5l CVA 1ygas] gulis (P< +/+ V) ol ol

(P< ol \) O)L) S929 )lésb.‘o ual.a_v os)f

S oo slag,¥ (PCA) Lol slaadlgo Jdxi g4y 3o 3 ooliiw! b ool 0010 gumdgi (SuiSTp JS-V Jous
oles U o 9 w8 s (Sillaginidae) o lalows ygui

MM)O ;AAS‘}:M)Q oJ.)Q)IA.M MJ}A
OefA-Y OeIA-Y NI )
AYIEY TY/SEA ey ess ¥ Y

(Sillaginidae) lale < yai Somes slag,¥ 6l PCA 9031 53 Lol ailgo 95 lole glo)l—A Jgax

oles by g oyl s

Y \ Ll
DARAY <[-YY X1
o[+ -/FEY Y1
N2 AN X2
<\YA DARN Y2
<[+YA o[+ X3
AR +/+qF Y3
JYOf AR X4
ARA ANA Y4
- [OFY +[+04 X5
<NOY DARA Y5
DA o[- 7Y X6
ARA AR Y6
DARA o[- FY X7
AR DAR a4 Y7
AT RN X8
oYY <OV Y8

Ve


http://jair.gonbad.ac.ir/article-1-351-en.html

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

(Sillaginidae) oyladlocs yomis Fowas clogy¥ gy DFA g03T 55 sbol ailde ol gla)l -4 Jsus
oles Gbyo 9 iU s

\ Ll
AY/OF X1
OAIYY Y1
ASI¥Y X2
VYA Y2

SAYY/CA X3
S\YSIEY Y3
YYIA X4
VYA 7
-00NY X5
S\Yv/as Y5
SRS TN X6
TYIVO Y6
-0aNY X7
£/ ¥ Y7
AV X8
YV Y8

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

‘;WW > o s pogm0 YA g YFQ YF og)f dw 61&.» swodlo P ,lude g Mgﬁ‘}ﬂhl& Juolgd -1+ Jous
oles U yo 9 w8 s (Sillaginidae) ;o y g

YA v 0,y > e
- v
AIBRNO
- N YA

ofeey

3 M]wé:b osﬁﬂdl@s)y u.»S/.IL».A)‘ oém‘bdﬁﬁﬁov/\ 3*? os)fjogslsds.wwtu
JOMPRCI RTINS

D)


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

Olplow joubs (Sowes al> w0 Gpogme (b)) YA 9 (YU) ¥Fog,S 9)¥ paai 9 IS Gluled -0 JS&
oles b0 g )b x5 (Sillaginidae)

el g 45265 51 ooliisl b adllas 9590 (slacemez (ym 0gilly Sgli (GlagSl g 2 1S o iy
bl paS 0l aseie Lol adlge VY ggame ;0 5 LT pl b gillae .o alil (PCA) Lol slaailge
Iy shole [b o yion Il peis o )0 AV 51 s 09 Lo b gl adlie 90 ccadgz ouisS lax laie
2 Sleess oy oJgl adlie ele sla)l olulp mizmen (V) 52 Sl olaisl sg3ay

6 IS5 0 Jys) bl 3,555 sleidl 5 )5

g,Y (PCA) ol stoailyo Jubors g 4325 51 ooliasl b ouds 00ld grmdgi (SaiSTyy S~ Jgir

PEPC IRV SaSTy asye oy lade 4dl g0
A+IYAY A+IYAY BRI R TS \
AVIVAY AR08 ofe e EEYYSS Y

o o
It I
-~ 7 !

(Sillaginidae) ¢ylalows ygui (5 owod iy 4l po )3 PCA (9031 Gub LS ylouid &y i bod -8 S

oles by g oyl s

VY


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

olplocs s (S iy L9y (51— PCA (y50)T )0 Lol allio g0 lole sloyb -1Y Jgux

oles by 9 w1 zds (Sillaginidae)

Y \ blas
ARIN RYNS X1
AV <If¥Y Y1
YAA DARAS X2
Y.y ARG Y2
R <YV X3
DARR! ARE Y3
Y. AR A X4
</fYY AR Y4
<IYYY DAY\ ¢ X5
YA < IYEY Y5
ARTS <[+T X6
<[OYY <Y Y6
+/+14 <[\ ¥ X7
</yay AR Y7
/Y [++0 X8
<IYYY <[TAY Y8

S5 Azl g Sy

McKay, ) asls (o8 Sl Sl oy Sny 9 IS8 o35 S5 51 b plaales 50 ST sboay

u_" 5)31 ] 039 INSeLy c..f 9 CSw Aliod uLMJL».»J‘SDLO 6‘).' LQH] @LwL..w 456)51044 (1992
‘6‘44‘..\1) 65_<J|) Jg_o.:.‘o 6[.45&;)45 )‘ oolazwl l) Le)—l @L»L..m 9 asls GQHLM .la.alj.w )...> ob‘yl}
e i S L 5 () S o 9 S yagh 9 ccilisee (slagplal (g0l slaglis

.(Richards, 2008)

L (Samedrmy 5 (S 9ed ((SmeS i (A Al e s ged 5 0l Jsb o lsle 5)Y
Sl 3l 5 0L Sy el G IS8 Sl ale sloodlsils Sl (5 bt o 45 aislaion (b
50 5 olpleds jag 9, ilgh ol 40 edw] Cuwsds b 3L (Leis and Carson-Ewart, 2000)

Loasss om ples sl |y G,y ol Olgiess crlnle i)l ook (IS glis gas g o) Al o ans
5o oo ooy lid Sglas el S |y j 0 G G leS O jgody ale 0y ol den o

Y


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

aen Jos (rondy alidee ladisS (wBly Sglis a4y bgype 43 0Bl ged g 0y 4 bgrye oY SO
s plol lime 504 gai 5 03 al>se o )0 aisS alulid 5 S5 4y by o slajlll

YA 5 TF glnog,S SuSis o ailei o Ssbite claS loot) b, alo yo o 0 a5 8l s gl
Slawi ol 2 bag ¥ adgl (slulaz (el (Saned 5 (Sres S ;0 aigd oolitul (6 r09ee
ol plmil Lol b (gwiis (riwidu ) (s 5l ol slaosls Galai 5 (nl 5l el 3925 yage
gl Ll Comdae (Saed g al> e )0 oiga 4T ooly ylid Sledbl (pl Gadai g Sl
DFA 5PCA (gl 5051 ls Stuas s slog,¥ 5o el oaliios] L5 lag ¥ Lol gl o155
Wols i al> e cpl slag ¥ IS o |y Ol pess e iin aSTY o7 S jleadd 50 S 090 o2 Gubaie
T¥ 09,5 O a5 Col (pl a2 g5 BB &3S0 0390 S jlesd (g w0 W05 (e S5 6l (B0
39 o0 00 (B8l Sz 53 ity Sl yagen TF (shls Vel 09,5 5 (6 pogen TA 09,5 55 5 (5 yagme
297 S 53 iy Solis (6 posan VF Yozl 5 YA 05,5 93 (o glis g X pomme gy (im
(@) )55 W) leil casdya ;o 4 b (s yomee TF 09,5 (i Dolds (alply Bl oo (5950
O D9l (g Sl S0 o (2ol Ceond & e @Bl )3 5 wBli oo o slel g sl S
O oo YA 09,5 595 g0 0030 a5 jshailes (s il 4y by o (50900 YT Vool g YA 0,5 90
39 YLz (6 yogme VE Ylaio| 5 YA 05,5 93 .0l oo S. SINAMA 435" (6 rogun Y 05,5 .5 15 (5 5 &5 o
L gy sleslainl b as 5o sla o, » 5o (S, attenuata 4 S. arabaca ) aiil go Oglaie a3gS
Aminietal.,) col ool jaseie 555 he 4555 ¥ 335 Canl 0u ol | 5 08 ge DNA (g liS 4l
(2016

2 (PCA (5051 eb) wims o Lt |, lpaeis i 45 oS o) Sapes dlya 4o
o2l sl Il s 58 it Gekaio DFA (yg0j] k) 0l glis laog 5 iy 45 ool Lo
o sl 1o g )Y (5)gSs ods ol (slocus 2 ek Ayl sl bly 4l 3525 il co Aliano
S ol el 5 an8SS ae ;5 Lag )Y IS o oalleyd g JSUI Je 00 s
5 ewdid (P, bl e g 4 ied o b ISKhay opl a5 (Martinez et al., 2012) 545 oo
Sl oz Sl G S Sz St & by, ool aledoe sl (oulul slalbs Ll s
SV elog,Y alsl e 5 o yoges bylads o Uas 4 bgy o lsi_co peo JJs (Zale etal., 2012)
Ol 50 Sml oaisS i la Jslone 5o bag )Y (65l Judoa 55 ez (nl ol (6 pegee TA
2253 S oo JSiie |y W pege (5)led g oad )Y (o o jaS” Seely STLST JSUl 03540 L J gl

1. DNA Barcoding

V¢


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

5 T Sadye i alege cnl oY 50 oo )8 Luw |, PCA (503 I Jol> mls 512550
B9y 4 gy ¥ (plulid )3 (Lol (S plped Wi oo 9,55 555 Sl

b cnlpbe oot 3525 b jogee 8)Leds (Bl oy SBLE Jdoay (Saeed iy al> e o
A5 Sai ateies 55 09,5 02l 15 PCA g0l galis Lol i ol (g yagmo YA 5 ¥ (slog,¥ (o5l
Rl g sms oo (Lt Ladigas ;0 (6 iy Sl oy el g bl (izmen 5 5500 Saabse
5 g Y olelil (gl (i Coenl

o e U ojem So alold S @ly 15 5 75 Coxdse 4 S9ed )53 (e geme )3
s Gl 2l oo lnl (ple 990 sl 5,Y jo g, 5 0,55 559 slesl G (e
ul_..m.lo‘ l_» éww 4_1_‘>J.A o)_usd.t ).'uj)).a 6LD5)Y )0 u,uLJ.a U"‘ 4.....” 69....: OQLQ...M:‘ La>5)Y

3 90 ;o Laaiss 580 Sl an L Ojao 10 098 o0 dmogi Bl oo oliul LB (5 i
g ool (5w, slahg, )LS 5o (S5 sla by, 5l S SE S slag,Y

Si'.))..\é 9 2
Sl ST5eOLE gy 8T o33 355 550 0Sitingsy Sy, 40 51 tlogn oY Skt
Sisled S5 g, Y ()l pdigead 1o (5,5

&bw

Amini M., Ghorbani R., Shabani A., Rabbaniha M., Noorinejad M., Naddafi R.,
Kolangi Miandarreh H. 2016. Species identification of Sillaginid larvae
(Perciformes: Sillaginidae) in the central creeks of Persian Gulf using
morphological and DNA barcoding mothods. Iranian Scientific Fisheries Journal,
25(1): 1-9. (In Persian).

AraR., Amin S.M.N., Mazlan A.G., Arshad A. 2013. Morphometric variation among
six families of larval fishes in the seagrass-mangrove ecosystem of Gelang Patah,
Johor, Malaysia. Asian Journal of Animal and Veterinary Advances, 8(2): 247-256.

Bani A., Toorchi M., Norouzi N. 2015. Morphometric and meristic variations in
bream (Abramis brama orientalis, Berg, 1949) during larval development. Caspian
Journal of Environmental Science, 13: 89-97.

Cadrin S.X., Kerr L.A., Mariani S. 2014. Stock Identification Methods, Applications
in Fishery Science, 2" Edition. Elsevier. 566 P.

Di‘az-Viloria N., Sa'nchez-Velasco L., Perez-Enriquez R. 2005. Inhibition of DNA
amplification in marine fish larvae preserved in formalin. Journal of Plankton
Research, 27(8): 787-792.

Vo


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

Hammer @., Harper D.A.T., Ryan P.D. 2001. PAST: Paleontological statistics
software package for education and data analysis. Palaeontologia Electronica, 4(1):
1-9.

Hubert N., Delrieu-Trottin E., Irisson J.O., Meyer C., Planes S. 2010. Identifying coral
reef fish larvae through DNA barcoding: A test case with the families
Acanthuridae and Holocentridae. Molecular Phylogenetics and Evolution, 55:
1195-1203.

Hutchinson W.F., Carvalho G.R., Rogers S.I. 2001. Marked genetic structuring in
localised spawning populations of cod Gadus morhua in the North Sea and
adjoining waters, as revealed by microsatellites. Marine Ecology Progress Series,
223: 251-260.

Ibafiez A.L., Cowx I.G., O’Higgins P. 2007. Geometric morphometric analysis of fish
scales for identifying genera, species, and local populations within the Mugilidae.
Canadian Journal of Fisheries and Aquatic Sciences, 64: 1091-1100.

Kelso W.E., Kaller M.D., Rutherford D.A. 2012. Collecting, Processing, and
Identification of Fish Eggs and Larvae and Zooplankton. In: Zale AV, Parrish DL,
Sutton TM (Eds.). Fisheries techniques, 3 edition. American Fisheries Society,
Bethesda, Maryland, pp: 363-452.

Klingenberg C.P. 2011. MorphoJ: an integrated software package for geometric
morphometrics. Molecular Ecology Resources, 11: 353-357.

Koochaknejad E., Savari A., Dehghan-Madiseh S., Eskandari G., Sakhaiee N. 2011.
Fish Larvae assembelge in the northwestern coast of the Persian Gulf Khure Mussa
Channel. Journal of the Persian Gulf (Marine Science), 2(3): 25-29.

Leis J.M., Carson-Ewart B.M. 2000. The larvae of Indo-Pacific coastal fishes (An
identification guide to marine fish larvae). Brill, 850 P.

Martinez P.A., Berber-Filho W.M., Jacobina U.B. 2012. Is formalin fixation and
ethanol preservation able to influence in geometric morphometric analysis? Fishes
as a case study. Zoomorphology, 132: 87-93.

McKay R.J. 1992. Sillaginid fishes of the world. (Family Sillaginidae). An Annotated
and Illustrated Catalogue of the Sillago, Smelt or Indo-Pacific Whiting Species
Known to Date. FAO Fisheries Synopsis, 125(14), 87 P.

Nelson J.S. 2006. Fishes of the World. John Wiley & Sons, New York, USA. 601 P.

Paulic J.E., Papst M.H. 2012. Larval and early juvenile fish distribution and
assemblage structure in the Canadian Beaufort Sea during July—August, 2005.
Journal of Marine Systems, 127: 46-54.

Ponton D., Carassou L., Raillard S., Borsa P. 2013. Geometric morphometrics as a
tool for identifying emperor fish (Lethrinidae) larvae and juveniles. Journal of Fish
Biology, 83: 14-27.

Rabbaniha M., Seifabadi S.J., Sharifpour I., Owfi F. 2002. Frequency and diversity of
ichthyoplankton in northern coasts of Bushehr province (Creek-Estuary of Farakeh

"


http://jair.gonbad.ac.ir/article-1-351-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-07-01 ]

...(Perciformes: Sillaginidae) ;;Lalocs g0 g, (gbyaigs o ) 955

to Genaveh Harbor). Journal of Marine Science and Technology, 2(4): 39-47. (In
Persian).

Richards W.J. 2008. Identification guide of the early life history stages of fishes from
the waters of Kuwait in the Persian Gulf, Indian Ocean. Kuwait Institute for
Scientific Research, 330 P.

RohlIf F.J. 2010. tpsDIG2: Thin Plate Spline Digitizing Landmarks. 2.16 Edition. New
York: State University of New York at Stony Brook, New York, USA.

Schreck C.B., Moyle P.B. 1990. Methods for fish biology. American fisheries Society.
Bethesda, Maryland, USA, 684 P.

Webb K.E., Barnes D.K.A., Clark M.S., Bowden D.A. 2006. DNA barcoding, a
molecular tool to identify Antarctic marine larvae. Deep-Sea Research, part II,
53(8-10): 1053-1060.

Zale A.V., Parrish D.L., Sutton T.M. 2012. Fisheries techniques, 3rd edition.
American Fisheries Society, Bethesda, Maryland, USA. 1069 P.

v


http://jair.gonbad.ac.ir/article-1-351-en.html

QY 3l cpgu 0 ylods cpiis 0590/ (68 32 )5 (b oolo (g g3y 4y yis

A

[ T0-20-920z uo J4rJe-pequob el woly pspeojumoq ]


http://jair.gonbad.ac.ir/article-1-351-en.html
http://www.tcpdf.org

