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Body shape comparison of Big-head carp with two variants of silver
carp using geometric morphometric techniques
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Abstract. In order to investigate the differences in the shape of the big-head and two morphotypes of Phytophagous fish
by geometric morphometric technique, 30 samples of each group, with a mean standard length of 25 + 3 cm, were
prepared. After fish were anesthetized by 1% Clove powder extract and stabilized in formalin buffer 4%, 6-megapixel
digital images of the left profile of the specimens were prepared. A total of 17 morphological landmarks were digitized
by tpsDig2 software and the tps files were prepared. All non-shaped data were removed from landmark coordinates by
generalized procrustes analysis. After the approval of regression between shape space and tangent space, data were
analyzed using Principal Component (PCA), Canonical Variation (CVA) and Cluster Analyzes (CA) methods in PAST
and TPS series. According to the results, the head length and height, the size of dorsal fin, the length of pre ventral
distance, the height of caudal peduncle and the degree of posterior position of the pectoral fin in bighead carp, are some
of the distinctive morphological features among species, mainly related to their ecological niche (specially feeding
strategies). In the case of silver carp variants, the posterior position of pectoral fin base in silver carp-R that is close to
bighead carp, may be due to hybridization between bighead carp and silver carps.
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Fig. 1. Seventeen defined landmarks on the left side of specimens. 1: the anterior-most point on the head, 2: the lower
corner of opercular opening, 3: the outer edge of pectoral fin base, 4: the base of pelvic fin, 5: the front base of anal fin,
6: the posterior base of anal fin, 7: the lower margin at the narrowest point of caudal peduncle, 8: the lower edge of caudal
fin base, 9: the most distant point of lateral line at the base of caudal fin, 10: the upper edge of caudal fin base, 11: the
upper margin at the narrowest point of caudal peduncle, 12: the posterior edge of dorsal fin base, 13: the front edge of
dorsal fin base, 14: the junction of the head and trunk, 15: the center of orbital, 16: the lower margin of orbital, 17: the
upper margin of orbital.
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Fig. 2. Scatterplot of the specimens based on the first two principal components.

385/YAd


http://dx.doi.org/10.29252/nbr.6.4.382
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.4.16.7
https://ndea10.khu.ac.ir/nbr/article-1-2898-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.24236330.1398.6.4.16.7 ]

[ DOI: 10.29252/nbr.6.4.382 ]

Nova Biologica Reperta 6(4): 382-390 (2020)

oS s )5S Wiloiligy 1) (o gl ) Gla s 5 s
5 (g5 b oSt all ooels ) ooy oligS oS5 LS (sl lo
WS ey 0SB Al eacl T gl b sl
.(Abdoli, 2000; Coad, 2018; Froese & Pauly, 2019)
pey U s al n ¥ elit)ls Sldlas
@ Bleie 1) Gloyi 55.S 5 00iS s 155 AgT 90 ¢ b 0T 9o
P55 0 1 @V T (S5 g95 5 s iz S
Sllas (Lietal., 2009) wiles S 1,155 oy T oL ,0uS e
sloaiss 38 alobd sl (Se85 WL 4 laiedr s
3 2l DNA Gulul 5 0uiS s 105 5 (sloy )5S
(Farrington et al., 2014) coul 48,5 plonil Jlois 1S5 0]
2455 95 nl o 65 45550 £985 3l s Sl 1S

CoilB 15 o] (slaaS 90 a5 suds Ly > g 3,00 3939 e
Chapman, ) aiis a s )l la s aiilgs g0 5 aLdls (59,1
snlp Jolo los; 35250 so JSi 5 2, Vsl (2010
Costa &) ool ] Jome Jolye 5 S5y Sloogas
Cataudella, 2007; Pulcini et al., 2007; Russo et al.,
Sl Gk 5l plale cou, p bame S il (2007
S B3 Ol g g0 (Chan, 2001) oS’ o Jos orb
o, g5le le 0095 lale B oad o (rnb S5l
ol slad 5 plas Glaisle (pgas § pw (g o ol
@l plES Gl (Ses S8 (n e 4 s B oS S
w] ©lad (5 Sl oS colaiul 09> S laoxs
o3l 5 il sla, 5 aile ot cawss sls lisle qas
G985 Sy Sl g (GMae LSl olpen 4 55 plao
6150 e B g 53 (S0 o9l e palyd |y VL i
Coad, ) ceul @il ol Loyt 51 apdss sl slabe ol
awslio 3l a5 obylea (2018; Froese & Pauly, 2019
25k 00 s 155 ool 50 s o3l Wl so 2 lemle ! (S
B sl oo el b el (Slojis 558 5l S5 (satie
S sk Ol St oz 09,5 L3 Gl ole ol
sloogsdlgs; (Michel et al., 2014) asl o5 g5
atad S 25 bl )l 990 (B 50 plile nl 385 900
5 ol i (blE i 930 oS lag,giSidl s DS
Gl Gk 31 o St po 03,5 b (sl oS e 595
Blo ol 5o 5 e ol 1 ad s aS ool Baee oyl (glad
e 5l Sy b ole ol slacglis plo owl aily il
g Wby (% Al oacl Job g 55,5 (000 dBle £l
s ool S5l 5 i aily ey S5 Sl Gl 5 S
Sl 5 lazale sl ol anngs oo (Snldg oen o2

OFAA) YAY-YA+ o o Lods & alo o s pole 5o ons sloazily

3925 09,5 Su; 9o bakaly o o)l I8 gl bas 4 cod
Condgo 0 REBgLS 05 S,y (o ddus ol oylid bl glo,is
gyl g sk g o)l S NSBssd 4y cos (g 50mly 5 e
by Jsb ohls RSBss (rizean col 5t o] 50
o EW g Sl 6505 (e Al Job s S Sk
Slaise (Cluster Analysis) lasgs Jldos g a0
g ole las S digeish Voo Slaw b IS oS Leadd
3 dslllas 0550 05,5 dwyd (Sew S, oy Voo
O 0 Sl e Lal 58 a 18 1yme SlST slaas s
595 b lag ] calid plie 5l 5ot sloyii 158 05 S g0
555 iz o ol Lt gladies 3IUT s (F JSE) g oS yus
90 Lol ezl Gglaie SBgid 4565 5l moly jobds 0aiS p 155
D (6,881 By ) slaglas sl 55 Sligind o9 Sy,
CVA 4l 5 log,S aslie 5l Jol> o5, slaosls ulul 5
Bl 5 S plarl IS5 L oo, 51 S0 o IS5 anlin
S5 Glogli e Olgie ladss osed x o
12,5 Ol ) Sygens | aslllas 5550 slaog S 0ud ovmline
S B a8 21 (lo i 55uS 4y Crmn oS s 155 colo
Jsb St iy b oacl Job St e Jsb s el
Loabaly jo sl 6508 o0 gyl g 5 in (2 yre all oucld
(F JKs) el RSy jo glacw

Wapde slp ol Jeol 5l (o plole e plulis

(Ibafiez et al., 2007) ceula T 51 Jlasl (6,18 00 40 5 cbsla>
cslapdss sl Jod 5l sy sl Sl sk (250
Seddge Glime g GLTL Jlie o STy g S Ll L3,
aslllas ylabe you US55 (slagSIl aslllan b los oo | ioass
anlllas g ololis sla g, 51 S, (Guill etal., 2003) s 5
Jleglacas (sl 09 ol g8 g cans blas gl lale
aupn Ygol g 039 pole Vb c85 3929 L (Ssy Slalllas
Hutchinson et al., 2001; Keyvanshokooh & ) s
&l ell , (Kalbassi, 2006; Ghasemi et al., 2007
255 9 o 5965 W5 50 0aS platte Slao (i Feee iliSe
55 LS oy 595 50 iCewlond 53 55 O g0 005 e
3 P omb et ol slaiel oSl all 0uclB b aiw 4L 5
odalie JB jo 005 sles 5l g axals J13 e Sl 281 LS

386/YA?


http://dx.doi.org/10.29252/nbr.6.4.382
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.4.16.7
https://ndea10.khu.ac.ir/nbr/article-1-2898-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.24236330.1398.6.4.16.7 ]

[ DOI: 10.29252/nbr.6.4.382 ]

Ghojoghi & Nasri. Body shape comparison of Big-head carp with some Silver carp — slo,i ;5.5 slaog Sy 9 00iS pus 1505 (s IS duaslite 6yl g B

4.8
Rolgs
Silver Carp (R) Y4
o
d 3.2
5 y X bw}ad J”.f
of 10 .
| oo, O Bighead Carp
= " vy RE X3
9 oy Y5 —— +
B o X7 al X8, X2 N L
& 00Y17 X17 _— :
Cv2 - g — )
r T — - T T T T v
48/ w32 XM ~ =t y13.2 a8 64 - 8.0
S0 el ; ! ! +
X1 xs' Yuys ¢, X7 _~ R
» - 14
. 1.61 +
X2 X13
i 0.5133.-'.9 -3.24
1 | Silver Carp(N) [CV 1
S| S — — -
v
'
- I
|
L] ]
[

YoV GCV Lulul p JSo s aSs g ol )b sl loges o (miSTy, jloges =Y S
Fig. 3. Scatterplot, biplot and deformation grids based on CV 1 and 2.
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