[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

SO ulid alo gla fungfy 4 pid
- Journal homepage: http://jair.gonbad.ac.ir

]

53919 9 Ol ipgle 5139
99l aiS olRiits

3T 409> A3 g 4 Glyptothorax galaxias (HluSegS i s duw Bl 4 JF B Curo> S5y Egid (wy 9

WD § (i (TR 5 S gy b (g

" o> dole (55081 Ut Tl gmige dol> dps ! Sl pa Ao guazo

el (LS s drago (LS oK ¢ res ailie 0aSLails (L 09,5

u‘f‘ ‘u)lj ‘CA..‘Z) su)Lf Kisls ‘)}5 614..)‘5 @T dog> omj}i ‘@"b")e 'e5lr- 05; v

Sl S el SRS ¢ el alia 0uStils (DL 0,5 T

oS>

g

ol o] jloz 51 diged OF « Glyptothorax galaxias glcares i ) dwlio gl p pol> axllian jo
(WIS (T Sy g oy Lo 50l do (49, )J)JT o> sras i oL Cdinte 9 Sl iy LT
9 435 9590 9 Gl 088y (Sl 9 (oS (Al Glod | e Colwpd SOLLI e 9 IV D (wlul
ooliciwl 3 y90 Bamos 3151 oyt oS UKl crmti joliiody (5 ylosd) alid bl bgy .o yF 5 Julons
olis gl .wiad plail (1o Al 1,59 5058 DFA g CVA, PCA Jolis s po sla jlUT g < ,5 41,3
sblecing g céjl gbcares wilo 4,8 beares plo 3l las wiwyl a3Liyw 30 Sle Cares a5 ol
b 60995 U 55 oLl juudl g obTcingy glocummon 9 0 pS g0 )8 aligs Sy 50 9 aiylo 1y alold oy yiaS
byl Aileg,y cadd (sl 3o ol Hlai 1 clie slaoliiiung j wglas vuw )y oo pady 05,10 (Sligrad (S50SO

D38 JI B o3 0590 s Slallan 13 Wl 4wl bures Wli JuJd (ol (ol 9 S b 5 4908

isls sloojly

G5 Kb gmikid (ks S5 5 s (o

:allio g4
Jeol sty
https://doi.org/10.22034/jair.11.1.30

o azsw 4,0

YV sl s

YOI iy

14w 0 Jghomo 00y g
ol oaSadly (Ml 05,5 (ol Ggmse el
IRl oS s asego (LS oKiils ( rdo

mosavii.h@gmail.com : Ll

ol ar (wliiscsy, sl e asdlae (Nicieza, 1995)
ol 5 uye jelate 4 (St jo) ()l az (S yegd o)
S5, Ol a5 0 ol jgead 4135 (o (Tudela, 1999) sl
Ol st ol Lie a5 Conl oud pokae o0l Lol ol (Sisy Ladd
oS Cewl 00,5 attie ol b tagh sl (S5 5 o
Llod 511 Ll ks Lol calisee slaog S oo 5, lodls]
oSy, ST ablss (S 50 (s )0 g 00,55 o (S
Sl i e (S OS] 5 e0g e 0L Cou Laid
aS Sl ooly las Slllas 1 slo,l .( Swain and Foote, 1999)
Lld 5l il dacasenr ol 5u, S (o9 YU gy b
Jele Glsrear bamme ol A ol e 5 009 (LS (S
Tudela, 1999; ) cul ool ol o5v, Ol Lol
(Akbarzadeh et al.2007
S9a5 g odlgils YO Jols Siluriformes Lls ale 45 azal,
Actinopterygii KL gleds atuly 359 55> abb o 4565 YAPY

doodo |
el @bz sbacs cols olis ol cllhs 5 Gas
s bpoye sk @ ae slodags 2l o Olele Jus
5 el 20 5 eanl o Sy pld nl 5l ol 5 pele
Sl okele Sllp g 25Ty n a5 col (sran 5 b Jlse
S @l ong plale )5 o 5L aalSss) 5 ladetnr 0t
5 OBNn & Cund cblis oBups 5l s gyl 35 W36
odalie JB (Sobw @ 1y cnlid 51,8 42530 )50 yieS Gl lusliny
anlllae lad) Sy S iy Sl 5 e ol sl 5 0053
ez glasly olulid § hye Basl cwlidcsn) sla Sy
Ihssen et ) cul ole cwlisan) (mils jo SYeb aniny lyls
Lo a bl 6,55l obul el lbiars LS5 @l., 1981
S9zg 4 Judo Wl oo 095 el (nl &S oud i Bblie jo (St
“asS G (e 5 Blamer (e (S5 5 (S DL (o]
okabe o5, sl S -(Jalili et al., 2015) wib loab sl
Sl ol i g9 dexl aowe Sl 56 Co oay
Sl 2l mle 4 gwyiws (lie g IS o) (LS Gibg

gslSasS olKtils | VFevY ©

PV XY A ) Fe ¥ 50,5 ol colo slo yingss 4 puii


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

Ol)op g culi sgwge

SO bl plo sloing s 4yl |

anlllao 390 (S0l 3l o (5351 a2 ludle 4,8 Sluxi -1 Jgur

G. galaxias 4igs slass oWy Curlge o]

\# YY°.A'04"N oLl il
0-°v0'08"E

VY YVOF- YN Aie,|
8-°fs"\YE

\Y ¥YO Y've"N césb
8-°-Y"-0"E

V¥ YYOv#"N oLl ot
8-°YY'YY'E

e (b Sl dadiged (S0, (owyp Sz adlae ol o
Jolss i miwiSy, 5 (Truss Network) uly glasis
obed 5l ol eolaxw! (Landmarks Method) IS 56T s,
aaha V0 Ve Y Lal gyl pnSe LSS byl h cod b aiges
5 Nl bl wole oy il iy (oS sl 59y o
Jdley lawgs (Landmark) laalosalads ocil alie § G
(Ronhlf, 2006) o L=l tpsDig2 version 2.16

o5 slos — 0 o ity Lo — 0 e il (slos — il L il aladi ) S

Sl Sl olhss Jobys (it sl T Sul clea
Gl Sy O )l ale o o3l b codiions b3l g Cans
Solal Julos 10 00 ool 9,001 5 (Poulet et al., 2004) & Leis
e & (Pl ple gl osls Pl (i o, sl eold
- ol JSE BT g 5 oo oy ol | i &5 sl
Sl Bd> jelate a4 gy onl ,o (Turan, 2000) ssb o ssms
J3ort S 4 Sl g iz Sl Jd zimidn, gloosls wojlul
slaosls 48,5 s lastusl (Elliot, 1995) was o lasbiwl «gll
apsce halS 1) Sl ) Gl (2L Sl (e,
(Karakousis et al., 1991)

Sl Cdz ez b 5 shls DS ol a8 35T axsl
Glbl slaSlw 3525 (alo 45 4 Wil (5,13866 Lo 5wt
2 S glad g oy Al Lan « S o5 lesi glls canlys] lao
S8 e s 03wl ol slacl e ansl e baall
95,90 9 o B Aoy, 9 45,5 5l Lwl wgim o Sisoridae oolgls-
sl O (Sl a5 Gl o €665 Y85 5 L YO hls anil oo
@z b il bys g8 Wb g wies 9l g (n et
—odd Jas SxeS B S a b SISOr s ) Wyl S5
Al ouds ooz 00 Wb 4 o)z Al LA 5l Lan o (el
eaiss 1381 .aiyls glaw 4ol )0 snnns plail laaisS Lax
8555 LI oy o o2 5o ¥ B LaieS S Job Lol aites S
Jouladeh-Roudbar et ) aiil oo Sl sS am sloo] (Slo b
, Glyptothorax .. ;! Sisoridae sls ol 4,5 .(@al.,2016
Jouladeh-Roudbar et al., ) wgis oo C8lb aio b giz j0 Sly6 g
loyas blas ey G. galaxias aiss .as,ls STy )b mds 5 0]
ST SLESeS oo 4T & o 5y 2 aste K5 gle i
Bl 9,00ty pol> adllas (Mousavi-Sabet et al, 2021) culoass
Sgaze o 4 s Lol )l gl (S 03 d el oS
S e 50 |y (6t Coglyl j5iS o 0%g slaeling ) o Ll o
Almaga, 1984, Mouludi-Saleh ) sias o plais| s clbla>
Ja.gz.o 9 L{boli..u.u) 95 9 Q‘)"‘ )9..4“5 Cexng Cde a .cet al., 2017
Sld 5 GSIn Candy opax )0 Fge e 3905 5 o b
olye @ pl glass> laaleoy, 5 oy, lnl slosals
a5 sited olapiaawsST 5l A3 slaol (Ll spe slooliins;
G. galaxias 455 aSul 4 ax gl .ol oo aisls, Ll 4 S
S5y 43,5 Oy50 Slalllas g Sl ) o) @ls pl 409> (g

b sigy 9 0lge | ¥

GeOmetric ) swiis oxwdsy, dwlio glpy ol asdllhe o
G. slocare> > (Morphometric Truss Network System
bl s8] Loz jo oole axkad OF 9IS 5 ] ase> 5l galaxias
RERWIRVISIE VI[P PR L GOV IR SRR VSPCOR 31 PR S I Y|
ojlas Jolo b (ohstm 5l (00l dpo slo diges () - go2)
olBislejl g i doyo Vo pdloyd 0 oy ) S 5 j0g
Sy el Jase (DS oRiils by ailie oaSiils wliss ol
5 ol gmge Geid 3l olulid laalds I lediges olulis
& ooliw! (Mousavi-Sabet 2021) )l Sen


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

|

ot PSS 55 s (Blo 41 5 gdcares () E955 ()

F5 g S ke dasdlas 050 Sjlae ST s o Slas slaws
S, b zody 4wl 0pF (o0 51898 Ko 5, &5 b,
bl o il Bl o Silas o Line oal 4 A3l Ladye S50 333
ool diges pladyo elie o> popie Sl &S g5050 mhaw 59,
@ ladised oKl o 5l oplpls (Pavlinov, 2001) ws el |,
5 Pl bl o Sl casie sl s bl Solas Ojee
SR O o 5h g (i il ¢ alo gl A o 50 g St

Al ol s diges

@b | ¥
G. galaxias <55 sl (PCA) Lol sloadlye Jdoi a5 4o
aS wiad bl Vgl 28 5 polae b bl sled jo 5SS VY sl
o9d (oo Juld 1) (5, Slio g9 5 (bl 5l ae)s AV/VD-
21y GRE G yege (PC20PCL) pgo 5 Jgl sl (Y Jgo2)
Sl pss g il ylg 5l asyo FF/VAA a5 Wilos )57 ol Woals @l yss
los 51 PCA azs a5 conl Lol dalie g0 4 by e ooy JS
5 00,0 OMEAY aS ols lis s 5 4 G. galaxias oS 5 iy
alge g0 4 by oo S8 Sliss 9 Guil)ly 5l we s FYZEFY

el Lol

Sleogas guile abal) 5l ookl L laolews! g5lulaz ol

Discriminant ) sosSplaie gl Judog 5 4355 51 ¢ owlidcsy,
Sl ladlge w9031 ¢ (Factor analysis, DFA
& 350 ,0 g &b el (Principle componets Analysis, PCA)
G A 0 Al asiie ol Olas wad gl sl clas 31 S
oolaww! (Kaiser-Meyer-Olkin, KMO) 55 oo )l b le
gy &5 Sl (nl (G oo cpl 100 Gl 550 lade
Elliott et al., 1995; cobie lofole a4 4
Cluster ) lasgs 5JU1 omes (Nimalathasan, 2009
Euclideance ) _wodsl alols ulul ,» slle (Analysis, CA
als sl (Rohlf, 2006) ws,5 e, 58l o, lawes (distance
SPSS Version sla 1l ¢ 5l comm i g 5kl slo Judos g 4320
Paleontological ) 4 NTSYSpc Version 2.02i . Excel (16
&l wod eolazw! Morpho J 4 PAST Version 2.06 (Statistics

) Cel

Sloyeiie Jlow gail 5l oy )3 e plr Sl (e (o
oolazwl (Canonical discrimination Analysis, CVA) _gls
(Turan, 2000) 54
Slegdge 35 4 50 amlie Glp wiis (riwcsy, ool
o0 g diged olasd g o3lail L S os Bl 1) sl 25T, g ol

G. galaxias 4is53I PCA 3JUT 51 (Lol sl y5iS6 LT 51 Jolo ol i (614Keid witumnsnn b (2025 il g 9 il ylg duoyd cofng polie ¥ Joamr

02 iyl wo y0 olylg e ys g Hlade SToL
YOINPO YOINFO Y207 \
AAZARYY V47-¥) V479AY Y
INZANAS \Y/8ff \Y/YYE Y
IAZARN \RYANAY \ /18NS s
AR AN Y/YAA A
Yarse ol f/a¥0 O/VAY 4
INVARD 4 AZARYA AZAYS \4
INZZZN T Y/YA- Y/ffY A
INViaYd Y/aYY Y/.v4a a
av/yyv \tidd Y/va¥ Ve
ay/ava \V/8OY VYYD B!
07T \V/b-Y \/OYY V'Y
YA ¢4 \ARIN VYA 'Y
av/vo-. VAR ¢ V/-0F \hs

w

q )Y YA A Y)Y YE

(
¥
1

| T T A

YF fr fA Q¢

1.cla il
! s «ilpe

G. 4gs Iy N> sl PCA 6T 40 400 oo mhw jo Lol b allae soguxe 9 Ll bas o yold LS ¢l p (Scree plOt)o}.‘u‘)fQ.u JIoged =Y STl

galaxias


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

Ollon 5 <ol (Gguge &9l (owlids o b i g3y 4y il | vy
PC1
I/ SSEEL N gy
\| =% ! T
B \o \’
PC2 ,
T oi 13
= i
i ¥4 Ms
- ) K
Tm /1-

PC2 3 PCL sl g 31 S yo gz 30 59,15 3 T adge 40 G. galaxias glacases ooy JSuib &l i -V S

50 g adlge S iy sles j0 45 ams e olii G galaxias «e
4 a5 Wb 8 Gader cuSs b oYL adlge V) oSS sles
Solins mhaw jo 1y @lynss 51,0 A/VYF g an 0 AVAY (55

gaIaXiaS 4';55 c;“l-> LSL“ 6‘1-3 PCA 5 6“’}:‘.) S )b}o.i
s )13 gz s b5 oYL alpe VY o wms e i G

Iy i g 995 0 ol |, o3, Slio £555 5 aoys AVVO - oS

S AR o0 olas slps ‘°)'-.’.)‘—i‘-° Sloged (¥ JS2) RES P olis g, lolise CJa...; I
18
154
12 QL")"“"’!C
9 -4 _L;A)"
% =L@
Pas stlezo. @
- \ - e 1
2 = v T - Y TS YT T s
Cvd -9 ~6k3 - f', 6 9y 12 15 18
- g
o
CVl1

935 30T ad9> 50 G. galaxias 3l cares Hlez Sy il CVA (g03T 51 Jol> gulis —F JSi

Ccvil
\7 \8
B
2
4 56
4
Yo
Ccv2
7
1
3, 1
Do
Vi 56
# 10

&
o1l W3
"
'p) 4
4 W3
6]
v *4

CV24 CV1 slaygme Il S yo g 30 935 33301 adge 10 G. galaxias glacazes oyu JSub @l pats -0 JSb

ol g i sl CVA mls (F JS)s b 4368 (ol slocures
el @l isasge plis ) Glageen 55 455 (nl lacunes
e o las (Mahalanobis distance) ugYlale Jolsd Jgox
e 435550 O Caled asl 2Kz sS b aisS  goue alols azye
G55 90 o adly ZeS WigFe0 (e s00e alold azye 5 el iy

Loz sl wsl> CVA/ MANOVA JUT 1 Lol lsges

Mz esbel 5 Jsl seie 99 ol 2 G galaxias aiss 5l conexr
285L g obleaigs oKl 4 by e lacares a5 ols i Curex
5 W) Gliseen o9 U g S
Al & Sl 65 Sligen g i alol el oS


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

vf |

e SLISLS )5 A (Blo 45 oo ) g9 o)y

w5 azml geluln (F Jouz) il (oo S35k g sl Conex
S8 e 09,5 ¥ 50 b Cumax PCA mls anl e (sl aiies
g Cal 00l laz pple 5l ake))l Wy, Camex ol 06,8 o
5 SOk Conex 95 Culed jo g SLlndl AlBsy, Cumexr e

(P JS5) 0558 o0 515 09,5 Sy ol oty

Mz O 95 de alold Wigh pe pleie oo 5l W)l (5 e Calis
Jolgs il o OS] fog o cne 5 Sl aslllas 3,50 Conox
G. slecare> ;0 CVA 505l 5l Jol> oy S5 emgiVlale
Comez 90 Oy Solds e g alold oy iaS a5 ol Lis galaxias

99 o odlive s.)jLDA 9 alold Oy i Vo 9 B.AB)L‘ 9 .)LLM.Q W X

00 3l 4b9>,5G. galaxias 3l cozoz ez olp g lio dhols -F Jguo

o8k e, b yuudl oKt

\Y/YESE A

VE/OOYF 228 3k

Y/EYYY \Y/AA- \e/e VY obT g
istnce

YIS ).a}vi WP G. galaxias bearos 31 SG» A0 Oy gules g gladbgs Juloig a3 -F

allae 3,50 slacerer ;o (Sudy b SuaBse (oo Alle Jobo
calizee wlllhe .0 .(Jamali- Ashtiyani et al., 2015) sls \Lss
Jzo e Lulpd 51 s i 5 L glale (llve e o 5o
Jad 5l e Julse o5 (g pokar g oo (I3 ) S g laglis
ogill joky atlyior Dy2lee abols (> g eyies )3 sliE oo
Turan et al, ) wss olole o 5, glagla sbwl cel
Golsz Pl S Gl S5, gy v,y 50 (2006
Oxynemacheilus bergianus (Derzhaving, 1934) s4,0.iw
LS e (i S, s, 5l eoliiul b S azly o ass>
Wlo g o il dlauls 59,08 lEsg, Camesr slasl ols oles
9 Cumez g0 5l iy dll olB ol g Bes o5 5 50 (00
9 Fdres (> db dhavly 15 (1S Cunes iog olulis S
Gos abauly S92l wlbsy) Cuner 5 lanes Al (lad Coadse
,o (Eagderi et al, 2013) wos S5 ,K055 5] o gy s
L Capoeta heratensis Jl,» ale ol iroz £55 (gldalllas
@S LTS cyn S)ge e (e S, sl eslan]
Caraz dw (ol JS&I o |y (6)lo sime gles CVA LT 51 Jol>
S$ g Aot ON SIS sgn e aldg; a4 Blate Cumen ols i
Coraz Sk o gl ST alog) & Gleite Comezr VG o
SesBge ;0 Slaew Al g 5 Gmb ojn S jlon albog; 4 Blate

S g cony | F
5 ) 95 5l cbla> o plale Glaceaex 5 bas oLl
ogS yo ) b 5l Ll sy Gla Sy 4 bgye Sligkos
Ibanez et al., ) cusl 5,3,0 Gl a5 > 5 Gludss Lulg, (s 5len
aby bogrer g 5 baisS plolid o sleds, 5o 2007
SWaN, ) 59 oo plosl (L2 kel 5 (50 (5T 03 BB la S
&S 5g opl g year andS o (D. P and Holtby, L. B, 1986
Lie 45 Canl 00 ol oyl Lol Canl (S5 Laiid i3, &l panis
05,5 atia | sl gl ool (S 5 e S ol
I LT Lk lale cilises (slavog 5 oo (5, oS a5 ol
S, S adlse (B )0 es 50 5 00,8 o (S Ll
S g Sey ol g 0oy lame iU cov s wlis
ol ol e 3l adllae o (Swain & Foote,1999) w
Sy 5 plo (pl &5 Wl asie S.otrutta (ele SO g4y
Oeizmed Sl 3o e g S8 (Seo o gl am slagl >
Soe ol s 4 1) Ld e qoale ool po Sadly (es el
Ll 5l oLl 5 aws e alS O as slagl > 5o oS> pglie
alllas ,o (Poulet et al, 2005) wb o ogupe (555 B pao
wl>s ass> 4w 4o (Barbus lacerta) 1,55 alo s slocosex
5850 ) ool Slocglis (cwaie (S ) by sdres)l 5 5>
e Al by oy g e gl 5 Jsb alex I Sy


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

Ol5es g ol (gmge

SO (bl plo oo 4y | ¥o

Corax i g aijle ooy Sligs oo b Comax slo lis obsladl
St kel Dlas o g tad las bicses plu 5l Ol ailsss,
Sllorezr m @l peluly ol SSE K0Sl blere
2 5 3 sz Gyl (S, sle slas SHL el iz
Gy (S S5 bl (b led Slio wig ol sl
,o (Dastanpoor et al.,, 2021) w«,ls o5l Glao & o
(Kamenskii,1901) aiw ale oB5u, slo S5y dulio cw,p
Oy 5l eolitul [33 bye o Sl o Rutilus kutum

Sl b ladss Jlody ayjom ol pll cwiie (i S,
95055 Su oy S5 g RS sebe ol Comezr g0 TAY
Sho Glale Comex a0l @ ax gl o)l 8 laieres plu jl o
aazgi b axd S 85,8 S o (S Ll e85 e g 0ilS
ot oualin Caled ez 95 ol YU bins oLdlas alols
Lalyd ol o ) gpdiillndl Jols line 1) Ll o
Grdvillanl bl adlas opl mlbs cals Lol alie Jaoxe
(Ghojoghi et al., 2018)sls lis ale ol lp 1, SYL S5,
oonlive o3 d8lus 5 > e 5 Sty sl >y o a5 Slaclis
e 45 Sl 0S5 bl e (B, Sl Gl 0eb
Ol wiilgs o o s Slasl g oy g @y bgy e slo glas 09
Slaals sladas by (Sesldgynes Lulpd 4 bsype slas ) 55Le
(Hawkins and Quinn, 1996; Fisher and Hogan, 2007) ss4.
"09° €95 b (S g9 plgie Cod plyta | plaglds iz
bat )85 ln ploy Jsb 5o Comex 20,5l pui sleS
" b B sl pdSlhsl 6 Sy 093 (SuelsST Ll
9,5 (50 Sl Camex o] S 0 pley A5 L a5 e
slacsglas ol JYs =use5 (Smith and Skulason, 1996)
0 Jy ool Jlgs Jlaw Lol lacunes 5 Glale Gl yo (S5,
S le g b Sy 53 g SRS cos (2, Slas JS sk
Swain and ) cel lacares o8l S5 Sledlbl § o Loyl i
iy, Gl a5 was e ol 5 Sldlas (Holtby, 1986
el o8 Wl e g8 SO alie slacamen (o (owlid
Tudela, 1999, ) asl Joe S 51 50 fimed o (S0i53
2 okl wliscsy, b Sy JS ,sbas (Turan, 2000
o (51T i 5 099y Dl Jlard e Gllse e plo b aslie
lple s gt Cples Lo Gl (GO0 Sl s 4 o
(Srph Dyl azys pla ame layeSl gl pan S
Sy S 03l gl Wlyes o 2lge abold g 16 @ (o
e Ll 00 b 5l (FF 5 YO TV &S s |y pleale
g o cilitee slaailEag, (Sle slacimer olox can Sglite
2ol cgwge (Yamamoto et al., 2004., Samaee et al., 2009)
oolawl b 3.5 (Mousavi-Sabet and Anvarifar, 2013) 6 sl 4
o I b Jlagr a0 pwais (recn; b,
C. 5 C. keyani as5 g0 a5 wis,S awslis ;505 L 1, Cobitis
Sz slaagles Gols adllas jo Kol SSE o2 5l faridpaki

S lse Comez @l luly 0g (5:Ske Ll 4 s gl
Cloglas g K0 Cumez 90 b gl (1 ity gl S5u, bl
g ladss Dhle g ol ;o £ai 9529 4 Glgte | 0uls cvnline
Sy s adlllas 5)50 lacuer ol gle e
3 N8 ,5h s, Slogas aslle (Eagderi et al, 2017)
i 3 00lazl L Gambusia holbrooki ale o> S
Sleogar 1o iz g0 ;0 b Oglas a5 ol las el ol aSl
et b sy Gl ol o Bl s 2y ey Jsbo Jul
b sk ety Al Jsb o iz Job oz iy s o055
obole g ol osmlive o0 a8l Job 5 00 il gl )| o > e
Sglite oo b 5y, Sleogas ST s G. holbrooki sole 5 5
iS50 3550 40 Slalllas (Mousavi-Sabet et al., 2018) il oo4
bl qwain (il by, 5l esliiul b Lo (oleysS gz
9 P Sz G JSE (e (5)lo e Dglis 4 ols (i gl o
Sy, SBS L(P</40) Clily g2y Camez 90 2 0 oobe
@l 5l A sl @ Sl Gliier G (oulid
Eagderi ) wily aee slo Sy glis 5l (80 uizred 5 (S35
Jsl Culils )l 505 wlgs so somie dasse Jalos (BT @.,2020
2Bl o g Ll s LS Rl s (S5l g
Tz y ol o) b b e (S5 (5 pdySllasi] aslllae
Sigrezr a5 005 asin abls ol a SO swss
wites oSl Solite Lulpd b slaalsog, o a5 abe onl ciliee
Eagderi et al, ) siil o glabas>de JBB 50, slaglar syl
oz 5l 48 aw sldires SSE adlas o (2013
& B, sle (S 0 s me Solas ol asie Paracobitis
3575 55 ol hlizee (sl Copmaz (o a8 gy 9550 4355 A LS
Sty w0 (252 9 Job @ baye bo Sgls cpl (PS-/00 2 1) 35l
Jafari ) wogy guiy Al Comdae g piir oKl g00 Adl Job (0
S a0 sl cu, sle Sy slasllhs s (et al., 2015
A. Alburnus chalcoides sleel a5 ol & )lspe iz Glols
A. hohenackeri 4 A. mossulensis .A. atropatenae filippii

Jolo @l 85 13 (w3590 5 6l ASD it B9, @
dw a5 3l las Blate SIS ge5l 50 pgo 4 ol 4dlge e 5]
o2 l,ls A, mossulensis 4 A. filippii, A. atropatenae s
A. 5 A chalcoides slaaiss 5 05,50 L YL Jleg
5 ol s aias las JolS b 4 o 4345 L 51 hohenackeri
Sheogas Lld a4 o 48 5 glaxr 58 25 (gesl
Khatami-Nezhad et al., ) ols ;las 1, KaSs 5l wcsuy,
Chondrostoma ) 5L ele 5u, g5 «sladllas ;o (2018
eled Cho V) g il Cho YV slawl 0l ) (FEQIUM
S obly Jelow g @528 gls ol ol 5iled 5 (65 o5l
whlo (B)led (S Ve oy oad Dol (sl (Shy Ve @b
olid Jsl addse g0 ohjlail Glas ;o (P /4 0) o4 o gime iglas
Slao CVA U1 g o1l o Slis g4 sy OO/ Y sois


http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

e |

o SLISLS )5 dw (Plo )5 glacores R, 9l (s p

Sea basin. Taxonomy and Biosystematics 5 (14): 1-8.
(In Persian).

Elliot N.G., Haskard K., Koslow J.A. 1995. Morphometric
analysis of orange roughy (Hoplostethus atianticus)
off the continental slope of southern Australia. Journal
of Fish Biology. Vol. 46: 202-220.

Fisher R., Hogan J.D. 2007. Morphological predictors of
swimming speed: a case study of pre-settlement
juvenile coral reef fish. Journal of Experimental
Biology 210: 2436-2443.

Freyhof J., Kaya C., Abdullah Y.S., Geiger M.F. 2021.
The Glyptothorax catfishes of the Euphrates and
Tigris with the description of a new species (Teleostei:
Sisoridae).  Zootaxa, 4969  (3), 453-491.
https://doi.org/10.11646/zootaxa.4969.3.2.

Hawkins D.K., Quinn T.P. 1996. Critical swimming
velocity and associated morphology of juvenile coastal
cutthroat trout (Oncorhynchus clarki clarki), steelhead
trout (O. mykiss) and their hybrids. Canadian Journal
of Fisheries and Aquatic Sciences 53: 1487-1496

Ghojoghi F., Eagderi S., Nasri M. 2018. Body shape
comparison of Kutum fish Rutilus kutum (Kamensky,
1901) from southern Caspian Sea using Geometric
Morphometric methods. Journal of Aquaculture

Development. 2018; 12 (1):63-73. URL:

http://agudev.liau.ac.ir/article-1-147-fa.html. (In
Persian).

Ibanez 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
Science. 64, PP: 1091-1100.

Ihssen P.E., Brooke H.E.; Casselman J.M.; McGlade J.
M.; Payne, N.R.,, Utter F.M. 1981. Stock
identification: materials and methods. Canadian
Journal of Fisheries & Aquatic Sciences. 38, PP:
1838-1855.

Jafari O, Eagderi S, Nasrolah-Pourmoghadam M,
Noferesti H., Mosavi-Sabet H. 2015. Comparison of
morphological variations among three species of the
genus Paracobitis in  Iran using geometric
morphometrics method with a taxonomical review on
the genus in Iran. Taxonomy and Biosystematics, 7 Th
Year, No. 22, Spring 2015. (In Persian).

Jalili P., Eagderi S., Keivany Y. 2015. Body shape
comparison of Kura bleak (Alburnus filippii) in Aras
and Ahar-Chai rivers using geometric morphometric
approach. Research in Zoology. 5 (1), PP: 20-24. (In
Persian). Jamali- ashtiyani, A, Eagderi, S, Khorasani,
N and Zamani, M. 2015. Comparison of body shape
features of Kura barbel (Barbus lacerta, Heckel 1834)
in Caspian, Tigris and Uremia Lake basins using
geometric  morphometrics  technique.  Scientific
Research Journal of Animal Environment. 2015; 7(4):
134- 150. (In Persian).

Jouladeh-Roudbar A, Eagderi S, Vatandost S. 2016.
Introduction of catfishes in Iran’s inland waters.
Journal of Ornamental Aquatics.2016:  3(1).
http://ornamental aquatics .ir/article 1-89 fa.html.

Jouladeh-Roudbar, A., Ghanavi, H.R. & Doadrio, I.

eSSy () 4 09)S il ase> o G galaxias coser
slasgs g DFA, CVA, PCA (loyse;l awsas cwaid g (ol 5
a8 ol i @l b ateiie gVl Jooo Jolgd a9 b
el oo (Solite i S8 slagSl sl addllae 3550 slacine
S 9 b bl il Comex aw )l lax aie) Aoy, Cunex
shlcuigr 5 cdil glacamezr 5 o)l H8 gty alold L g ol
Sletumer 5 W,F oo LB Absx SO 0 g aijlo 1y alols oy S
gl le ligran ,SoaS b (s35a> b 5 ol ! 5 olblcaig,
b (S Gl o biursr plo 4 Cans sl Aoy, Corex
B Fode Cuxee 0 g HoligS oy g Sode Cosdes 0 (>
e G (Suda sles 50 L (oo S o Job g el a8 S
Sondye )3 (257 Al g lapda FelisS o5 WIS S e is)
9 pede Sundgo ;0 oSl (oS8 las jo Zl i35 )15 Sl
Oized el g (4S9 Jsb g Selr SuaBse j3 (aS0l sl
ol Gomwge Lawgs Glyptothorax sleaisd JeSlse Slalllas gl
ol asllas s 55 (Mousavi-Sabet et al., 2021) f,Son o

S e ol

OB M g S g oS! oy

masoomeh.saravani999@gmail.com gl yus doguans
mosavii.h@gmail.com ol Gowge Jol>
soheil.eagderi@ut.ac.ir 1605 g
adeleheidaril4@yahoo.com 15y dlole

REFERENCES

Akbarzadeh A., Karami M., Nezami S., Eagdari S.,
Bakhtiyari M., Khara M. 2007. Analysis of Population
Structure of Pikeperch (Sander lucioperca), in Iranian
Waters of Caspian Sea and Anzali wetland using Truss
System. Journal of Faculty Natural Resources, 60:
127-139. (In Persian).

Almaca C., 1984. Form Relationships among Western
Palearctic Species of Barbus (Cyprinidae, Pisces).
Arquiros do Museu Bocage, 2(12): 207-248.

Dastanpoor D., Eagderi S., Farahmand H., Mousavi-Sabet
H. 2021. Morphological Variations and Diagnostic
Characteristics of Chondrostoma regium Populations
in Iranian Inland Waters. Journal of Taxonomy and
Biosystematics, 13(1):46-54.

Eagderi S., Mouludi-Saleh A., Poorbagher H. 2020.
Sexual dimorphism comparison of body shape of
Esmaeilius sophiae using geometric morphometric
method. Scientific Research Journal of Animal
Environment, 12(4): 21-36. (In Persian).

Eagderi S., Kelary Ebrahimi S., Ashrafi, S., Jalili P.2017.
Population variation of Capoeta heratensis in Hari
River and Dasht-e Kavir basins using geometric
morphometric technique. Journal of Aquaculture
Sciences, 5(6): 16-27. (In Persian).

Eagderi S., Esmaeilzadegan E., Maddah A. 2013. Body
shape variation in riffle minnows (Alburnoides
eichwaldii De Filippii, 1863) populations of Caspian


https://doi.org/10.11646/zootaxa.4969.3.2
http://aqudev.liau.ac.ir/article-1-147-fa.html
http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

Ol g <ol ggmge

02315 (gl plo SR g S 4y | vy

(2020). Ichthyofauna from Iranian freshwater:
Annotated checklist, diagnosis, taxonomy, and
distribution and conservation assessment. Zoological

Studies, 59, 21 https://doi.org/10.6620/7S.2020.59-21.

(In Persian).

Khatami-Nezhad S., Mosavi-Sabet H., Sattari M.,
Vatandost S. 2015. Acomparative study on
morphometric characters of five Spirlin species
(Cyprinidae: Alburnus) in Iranian inland waters using
a truss network system. Scientific Research Journal of

Animal Environment, 7(1): 16-25.

Karakousis Y., Triantaphyllidis C., Economidis P.S.
(1991), Morphological variability among seven
population of brown trout, Salmo trutta L., in Greece.
Journal of fish Biology, 38: 807-817.

Smith T.B., Skulason S. 1996. Evolutionary Significance
of Resource Polymorphisms in Fishes, Amphibians
and Birds. Annual Review of Ecology and Systematics
27:111-133.

Mohammadi Sh., Eagderi S., Poorbagher H., Mouludi-
Saleh A. 2015. Morphological variation of
Oxynoemacheilus bergianus (Derzhavin, 1934) from
the Namak Lake and Caspian Sea basins using
morphometrical method. Journal of Environmental
Science and Engineering.VO0I. 2, 13-18.

Mousavi-Sabet H., Heidari A., Zayyenkarin M. 2018.
Morphological Parameters Effective In  Sexual
Dimorphism Of Livebearers Using Truss Network
System: Case Study On Gambusia Holbrooki. J. Aqua.
Eco. 2018;8(1):150-154. Url: Http://Jae.Hormozgan
Ac.Ir/Article-1-388-Fa.Html. (In Persian).

Mousavi-Sabet H., Saemi-Komsari M., Ghasemzadeh
Sarcheshmeh K., Sattari M., Eagderi S. 2020. Early
development and allometric growth patterns in
Electric blue Cichlid Sciaenochromis fryeri Konings,

1993. Journal of Fisheries Science and Technology.

2020;9(2):79-89. URL.:http://jfst. modares .ac.ir/article-
6-45996-fa.html. (In Persian).

Mousavi-Sabet H., Eagderi S., Vatandoust S., Freyhof J.,
2021. Five new species of the sisorid catfish genus
Glyptothorax from Iran (Teleostei: Sisoridae). Zootaxa
5067 (4): 451-484. https://doi.org /10.11646/z00taxa
.5067.4.1.(In Persian).

Mousavi-Sabet H., Anvarifar H. 2013. Landmark-based
morphometric variation between Cobitis keyvani and
Cobitis faridpaki (Pisces: Cobitidae), with new habitat
for C. faridpaki in the southern Caspian Sea basin.
Folia Zoologica, 62(3): 167-175. (In Persian).

Nicieza A.G. 1995. Morphological variation between
geographically disjunct populations of Atlantic
salmon: the effects of ontogeny and habitat shift.
Functional Ecology. 9, PP: 448- 456.

Nimalathasan B. 2009. Determinants of key performance
indicators (KPIs) of private sector banks in Srilanka:
an application of exploratory factor analysis, the
annals of the Stefan cel Mare University of Suceava,
Fascicle of the Faculty of Economics and Public
Administration, 9: 9-17.

Pavlinov 1.Y. 2001. Geometric morphometrics, a new
analytical approach to comparison of digitized images.

Information Technologies in Biodiversity Research.
pp: 40-64.

Poulet N., Reyjol Y., Collier H., Lek S. 2005. Does fish
scale morphology allow the identification of
populations at a local scale? A case study for rostrum
dace Leuciscus leuciscus burdigalensis in River Viaur
(SW France). Aquatic Sciences. 67, PP: 122-127.

Rohlf F.J. 2006. Tps Relw. Department of Ecology and
Evolution. State University of New York, Stony
Brook, NY. 171p.

Samaee S.M., Patzner R.A., Mansour N. 2009.
Morphological differentiation within the population of
Siah Mahi, Capoeta capoeta gracilis, (Cyprinidae,
Teleostei) in a river of the south Caspian Sea basin: a
pilot study. Journal of Applied Ichthyology. 25, PP:
583-590. (In Persian).

Swain D.P., Holtby L.B. 1989. Differences in morphology
and behavior between juvenile coho salmon,
Oncorhynchus kisutch, rearing in a lake and in its
tributary stream. Canadian Journal of Fisheries &
Aquatic Sciences. 46(8):1406-1414.

Swain D.P., Foote C.J. 1999. Stocks and chameleons: The
use of phenotypic variation in stock identification,
Fisheries Research, 43: 113- 128.

Tudela S. 1999. Morphological variability in a
Mediterranean, genetically homogeneous population
of the European anchovy, Engraulis ancrasicolur.
Fisheries Research. 42, PP: 229- 243.

Turan C. 2000. Otolith shape and meristic analysis of
herring (Clupea harengus) in the North-East Atlantic.
Archive of Fishery and Marine Research. 48(3), PP:
213-225.

Turan, C., and Ergudan, D., 2004. Genetic and
morphologic structure of Liza abu (Heckel, 1843)
population from the rivers Orontes, Euphrates and
tigris. Turkish Journal of WVeterinary & Animal
Sciences. 28, PP: 729-734.

Turan C., Oral M., Oztirk B., Diizgiines E. 2006.
Morphometric and meristic variation between stocks
of Bluefish, Pomatomus saltatrix in the Black,
Marmara, Aegean and northeastern Mediterranean
Seas. Fisheries Research. 79(1): 139-14.

Yamamoto, S.., Morita, 1., Koizumi, K., and Maekawa, S.,
2004. Genetic differentiation of white-spotted charr

(Salvelinu leucomaenis) populations after habitat

fragmentation: spatial- temporal changes in gene
frequencies. Conservation Genetics, 5: 529-538.

:lio ol 4 ol g

Tlenez () E95 (o p € S0 w6 eg SuliSamge op Slgl e
sleazLs . 4o Glyptothorax galaxias laseS Lol aw ol 45 slo
Sl iRss 4 i 5 (e (xS, Slagts; b 0s)S sl 4o

AVORY YA NPT ugglSacs olKesls 60,5 ot oale

Saravani M., Mousavi-Sabet H., Eagderi S., Heidari A.
Morphological variation of Catfish Glyptothorax galaxias
populations in the headwaters of the Karun drainage basin
watershed using traditional and geometric morphometric
methods. Journal of Applied Ichthyological Research,
University of Gonbad Kavous. 2023, 11(1): 30-38.


https://doi.org/10.6620/ZS.2020.59-21
https://doi.org/10.6620/ZS.2020.59-21
http://dx.doi.org/10.22034/jair.11.1.30
http://jair.gonbad.ac.ir/article-1-859-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-05-24 ]

[ DOI: 10.22034/jair.11.1.30]

YA |

o SLISLS )5 dw (Plo )5 glacores R, 9l (s p

Morphological variation of Glyptothorax galaxias populations in the headwaters of the Karun
drainage using traditional and geometric morphometric methods

Saravani M., Mousavi-Sabet H?",, Eagderi S°., Heidari A,
! Dept. of Fisheries, Faculty of Natural Resources, University of Guilan, P.O. Box 1144, Sowmeh Sara, Guilan, Iran.
2The Capian Sea basin Reseaech Center, University of Guilan, Rasht, Iran.
3 Dept. of fisheries and aquaculture, Faculty of Natural Resources, University of Tehran, Karaj, Iran.

Type:

Original Research Paper
https://doi.org/10.22034/jair.11.1.30

Paper History:

Received: 04-05-2023
Accepted: 01-08- 2023

Corresponding author:

Mousavi-Sabet H. Dept. of Fisheries,
Faculty of Natural Resources, University of
Guilan, P.O. Box 1144, Sowmeh Sara,
Guilan, Iran.

Email: mosavii.h@gmail.com

Abstract

In the present study, for the morphological comparison of Glyptothorax galaxias
populations, 54 samples were caught from the four sampling sites, including
Afsarabad, Armand, Bazoft and Beheshtabad from the headwaters of the Karun
drainage. The geometric morphometric analysis was done based on 15, 13 and 10
homologous morphologica Landmarks on lateral, ventral and dorsal. Landmark
method determined the out shape body and related analysis such as PCA, CVA, DFA
and dendogram was performed to show differences among population of Glyptothorax
galaxias. The results showed that the population of Armand is separate from other
populations, Bazoft and BeheshtAbad populations show have the least distance and are
placed in the same cluster, and Behesht-Abad and Afsarabad populations overlap with
each other. It seems that the difference between different habitats in terms of flow
intensity, river slope, nutritional conditions, water physics, and chemistry is the reason
for the difference in populations, which should be investigated in future studies.

Keywords: Geometricmorphometric, Traditionalmethod, Glyptothorax
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