Nova Biologica Reperta 6(4): 382-390 (2020) (s Poke 30 (09 (Svadl
Print ISSN: 2423-6330/Online ISSN: 2476-7115 (YT JIFAY Sleio oF o jlad o Al
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.6.4.382 o) oKl Sl

(ST ) SST b (glopi jguS (gWeg )T sy y 9 00T pw yguS (yy S du Lo
w.wé.kﬂb

Y . . [ .
Sr g0 g (8 j e
b @l 9 (65)5laS caslasls (Md cwdige g pole 095" ¢yl peedolyl ol ool al5T ol8ils (55,5LiS 5 ormde polie 0aSiils (DL 09,5
Sl eabla,s cobiw ) ol&ails
Nasri.m@Iu.ac.ir . ,a yzgo ;e Jytus

aslad Yo olawd (pwdin (oo, SaSS ) oolainl b SBgid sla als 5l Bgyme 05,5 cdn ;) 95 5 00iF s ;5.5 (IS slaciglds o)y jelaiedy o0
A el 5o o] St 5 0oy ) e S o3 0t 5 oluole st 5] o 028,5 4t8 oo TORY il Job (el b 03,5 o 5l ols
SaS 4y g bl colupe SHlad VY slaws dediges gwiin IS0 Gioled S 00,5 4 bidised o Fyed | JuSolBe £ oaS L (098, pglas FY
iS55l soliinl b gz g ojhil Joli S e slaosls  coles g lol (slo udomigns 5205 51 i 0005 angs TPS (slo bl g oo 098, TPSIQ2 l331s 5
4525 (6 kel Jdoxigny 55 5550wl (glad 5 S (slad s (S oSl 5l Gy 00l (5,105 0055, slaools Blatte .0uo F B> eges (5 08 w25,
sPAST slal3dlo 5 S8 4y (s )el sloJelowisns j25 oles i85 )5 (CA) slasgs 5T 5 (CVA) LisilS  Stan 4525 (PCA) Lol sloailse o,
Jlasl Jomo 0 (00 a8l gl )| 5 (o5t by alold g it sloall oacls Jobs <o glis )l g Jgbo (09 55,5 bl gl polul .0s plosl TPS acgozme
30 Gl Al oasls Coxdge (yog Fude g ooy byl Gluds eI L s e B, slaciglis suiS e 598 j0 (sl Al oasls Slde CouaBge 5 (oo dl

Bl ol 0iS pos 5525 4 (S5 S S a5l (S B a5 sl Sz 5 00 ps 5.5 (e 45 190 o Jdo e N Sl 4 s R Sges
slesS olole i oz Glalo)ssS s oulidcdn, (lale 13 625 45593 plale (gran 2SS . GAlS Glals

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.
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