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The mor phological study of transcaspian marinka (Schizothorax
pelzami) in Harirud and Dasht-e Kavir basinsusing the geometric
mor phometric technique
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Abstract. This study was conducted to understand the morphological variation of four populations of Schizothorax
pelzami from Iranian inland waters. For this purpose, atotal of 81 specimens were collected from the Bidvaz, Cheshmeh-
Ali, Kalat and Aal rivers. After anesthesia, al specimens were fixed into buffered formalin and transferred to the
laboratory. Then, the left sides of all individuals were photographed. To extract the body shape data, 14 landmarks-points
were defined and digitized on 2D image using TpsDig2 software. To eliminate size, direction and position from data, the
Generalized Procrustes Analysis (GPA) was performed. Then, PCA, MANOVA/CVA and cluster analysis were used for
further investigation. The results showed that there was no significant difference but some overlapping among the studied
populations on the basis of PCA analysis was observed. The CVA graph separated the studied populations from on
another. The main differencesin body shape of the studied populations were related to the position of the snout, the depth

of head and body, and the length of caudal peduncle. The observed changes can be considered to be an adaptation to their
habitat, which has been influenced by different environmental parameters.

Keywords. Bidvaz, cheshmeh-Ali, landmarks, cluster analysis, Procrustes analysis

Received 02.03.2019/ Revised 15.06.2019/ Accepted 19.06.2019/ Published 01.07.2020  VA9/+ /0 LAY /Y825 0 NFIAF0 i -Sal AYAVAYAY 22l 5

185/VA0


http://dx.doi.org/10.52547/nbr.7.2.185
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.5.9
https://system.khu.ac.ir/nbr/article-1-3249-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.2.5.9 ]

[ DOI: 10.52547/nbr.7.2.185 ]

Mouludi-Sdeh et d. Study of trancaspian marinka using geometric morphometric

Qg (2554 9 S sl Ly Al 1 a2y aigS Gl gl
iy ) e ladigS aS L5Jl>u] Sl boailas g azdl
0529 SLptumwsST 1 ol gazme fdoay g 035 (VL (55)) sl
gl 255 bl 5 Copde ly (sitbn oyl Jl j9aS o
aio) 50 (oo Sl aS pl s ax g5 b (izmad g Al 0555
anlllae cnl alple s Goyis o0 &5 Gl (B, la S
2 s olpl sty aleyd 45 iBu 895 oy p yoliteds
-yl esliil b S Cud 5 99)5 0 50 ()] STy (slaasg>

ol yo il ay gwdin o

b b9 g Slge

Coraz Yz 4 byye plopd azkad AV slaws adlllas oyl o

S i pl a5 @l Sl 5 Sl e ante laalsss,
Jo (b 5 gy, pl ase) JT s O lo wlsog) 5 (S
Fom oad o Gladigad plate o AL (5o pdige VYO
@ Slllas aolsl gly g wad CeS 8L e o Sl
-4 0 S Jiite o)l e5 oKl Soilotmmga 9 (2555 olKinles]
JEazd ()90 Lawgs il ((minidn ) slaosls gl Fol ol
baiges o ol mhw | Junle YA &ju8 L (Canony
L loaiges (gamgs pglad (59, IT S laad g wl (g oy uSe
b St Bl jglate a4y i b TPSDIQ2 53l 5 5l ool
GPA =) cudl Sy 5T 5l caz 5 UK wjladl ol U
Zelditch et ) o oolainl (Generdized Procrustes Analysis
b G5y g2 oads ool JE S e Cosdse (@l., 2004
laosls .l oas 03,51 VIS o lale 5l oo agi (gomgs
o yeiciadizy (55l 3l osliil b anlllae 550 (slacumen oy JS5
PCA = Principd Components) Lol sladlse 4 432
(ot 3l dadisS 5y 68 Sy j5hiie 4 Analysis
ou ol (Sg,in Jlene (bl 2 0 e iz (il Jelo 5 (S5
sskaiees MONOVA/CVA = Canonicd Variate Andlysis)
CA =) Gldgs 5l 5 lacumer (o ahir Sl (o)
Q85 )18 eolil 8590 byl (goies S (sl (Cluster Analysis

ailge YA slaw (PCA) Lol sloailge Julos zols Lolwl

Gy ip L5 VL S Y ailye g o ab gl
oS SSa5 Lol elge lgrear wails 1,3 (Jolliffe, 2002)
Aoy AV ggemme ;0 a5 (V JS8) wiaus F bl boares
Aoy ddzg () Jeaz) wols s olaSlogs ay |y (il g

(R (Rl ) g, b (ployed aalllae . Sen 5 o gglge

dodso
S ) e e 50 (5)5lr SladisS (n ggiie plale
Stz Ll ol 51 55 o ol ol o simso
Mouludi-Sdleh et al., 2017; Mouludi-) el o5 5 5,k
ey @lyyo wliiscsy, cou (SAen & Keivany, 2018a
Lol Jlite 5y (Stason 5 ot S5 Sl g oSl ous)
IS izmen (Nasti et al., 2015) cool oo lgie oo &l s
oz 5l oo loanld Wy oo el jobay 0 S g
s JlE 30 o ol slapitawsS] o 1) s g Jteady @dss
Sl g S8 o slaaigs Sl Lals (Guill et d., 2003)
4 ol 05 ey daome Sl (6000 plateds o b S
Jos (paass (G JS& Sl )b 5l 093 oS sl Sy
OUSS p died 8 gl e 4 aore (sl eSS o
Keivany et ) coul ool olgie oli08 anld b o labe f
Ll b o )55 g ol adlol 4y 0ol Loyl 5,k ol 51 @, 2018
5l o csu, (Nacuaet al., 2010) wigds o oty oS>

obale (6 St (gla)ld) 5 olftims; Sl )5 e lagazls
Wlg oo o K& Jds enas (Webb, 1982) ool
Sla Sy 5 ole B (G Lazme Condg 0uilS uSaie
(Guill etal., 2003) asl, S

Sl b, jloslainl (3u; sla Sy oy n slaghs, dbox
Slllas 5 basly olulid 5 Gy Boa b el
slegeme b (G (et ) Sl (S5, 6 et
«Zelditch et a., 2004) coul Jgiul Jolss slags yuSojll
Loy Solead sloosls ¢ qwain (s (g b9y 2 s
B s 1) e bl S8 SOl gel ey o b
Jafari ) 51 o0 5o aled 4 (SIS 0 5 2l metal IS5
(et a., 2015; Razavipour et a., 2015

5 Schizothorax pelzami (Kesder, 1870) _alo,s 45
5 99,8, basy o a5 ol (Cyprinidae) Lale,s.S o,
455 opl (Esmaidi et ., 2018) sgi o il )l g8 s
alaulgy a5 00g )l ! 5o Schizothorating o ;. 5, 5 4565 s 51 S
shasi g (2o Al g g SLbl s S sl il
C0a, ) ool a5 W6 oS sl 5| sl o 3 8y sl ol
3979 4 g 455 il s glelids JB sla S5 51 (2019
gl ¥ oty all )0 i glad VoA 5 cniiiopd glad Y-F
Al o el o )1 2 P Al contin el O-F g contin s
VYgore 0 duw Al s ¢ il b o LB AT-V- A oy
Sl g 0npj s (ool )5 AV0 5 ONV-VVD Joe 3L
(Coad, 2019) o5 o)l >y dlls g z 5 Skl o )5

186/\AF


http://dx.doi.org/10.52547/nbr.7.2.185
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.5.9
https://system.khu.ac.ir/nbr/article-1-3249-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.2.5.9 ]

[ DOI: 10.52547/nbr.7.2.185]

Nova Biologica Reperta 7(2): 185-191 (2020) YD) VALV Y ojled oY Al ¢ i psle ;0 (g5 sloaidly

S YL S8 e [0 039 LS o ek Y SChizothorax pelzami ;oo als jo oo JS& 2l 5l sl oo i yai S jload blis =) S5
alos Vb Ll -7 ooty Al oasld (slomsl -0 «guty all oaeld glanl -F s VL A b i 5550 Sges L ohiel @bl Jore -V ez 55 5
b4 Jlasl oo ;o 00 a8l il bl A (god b £9,5 5 ile ba> plas] e (o g0 dBlu alais o 5 oleisl -V oo Al 4y Jlasl Joee jo (00
ot WY il g e iS5 S Y lain Al oaeld alai o 3 ol -V > j5ee b oaels (ol -Ye o j5ee all oaels (sl - ¢ oo
i oS i S iz S 50y 3gee Lot laal @bl o VF L iio] G oSS
Fig. 1. The 14 defined landmark-points to extract the body shape data of Schizothorax pelzami. 1. anterior-most point of

the snout tip on the upper jaw. 2. center of eye. 3. dorsal edge of the head perpendicular to the center of eye. 4. origin and
5. insertion point of the dorsal-fin base. 6. postero-dorsal end of the caudal peduncle at its connection to caudal fin. 7.
posterior end of the medial region of the caudal peduncle. 8. postero-ventral end of the caudal peduncle at its connection
to caudal fin. 9. insertion and 10. origin point of the anal-fin base. 11. most anterior point of the pectoral fin. 12. posterior
end of the opercle. 13. ventral end of the gill slit and 14. ventral edge of the head perpendicular to the center of eye.
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