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Fig.1 Sampling sites of Iran 7. lepturus

2 FRHFERXEASEXE
Fig.2 The zoning figure of sagitta otolith in Iran 7. lepturus
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L : % H A W R (total statolith length,
TST) ;

L, : & (total statolith height, TSH) ;

Ly W0 335 A9 K (distance from the core
to the dorsal, DCD) ;

L, . "0 355 a0 (distance from the core
to the end,DCE) ;

Ly . Hpu0 3 18 19K (distance from the core
to the ventral,DCV) ;

Ly : Hpu0 3 He a9 K B ( distance from the core
to the rostrum,DCR) ;

L, /0 33 A9 K (distance from the core
to the anti-rostrum,DCA) ;

Lg : PO 356 1T A9 K FE (distance from the core

to the intersection,DCI) ;

B ) 3 M K F ((distance from  the

dorsal to the anti-rostrum, DDA ) ;

L5 24 0 a0 K E (distance from the

dorsal to the intersection,DDI) ;

T 3 5 it K ((distance from the

dorsal to the rostrum ,DDR)) ;

w3 J5 v B K ((distance from the
dorsal to the end,DDE) ;
Ly, 18 ) 2 2 i 59 K & (distance from the
ventral to the rostrum,DVR) ;

L, JE M 246 0 a9 K E (distance from the
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ventral to the intersection, DVI) ;

Lys: 5 ) 2 32 0 59 K B (distance from the
ventral to the anti-rostrum,DVA) ;

Ly : 18 ) 2 J5 v 59 K& B (distance from the
ventral to the end, DVE) ;

L, Fm 2% 00 K E (distance from the
rostrum to the intersection, DRI) ;

Lig: Fe b 2 32 0 59 K B (distance from the
rostrum to the anti-rostrum,DRA) ;

Lo : 3£ A (total rostrum length, TRL) ;

Ly : 30 3 46 O 59 K B (distance from the
anti-rostrum to the intersection, DAI) .
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3 FRRAXERTERTHE
Fig.3 Sagittal plane of otolith with ground surface

in Iran 7. lepturus

E4 FRTEAEXEARSSHNETEE
Fig.4 Measurements figure of the morphology

parameter of sagitta otolith in Iran 7. lepturus
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®1 FRTEXEARSSHE

Tab.1 Morphological parameters of sagitta otolith in Iran 7. lepturus mm
WA ZH il T
Morphological parameter Ranger Average
L, 4.74 ~9.27 6.81
L, 1.80 ~3.91 2.70
Ly 1.08 ~2.60 1.72
L, 1.58 ~3.42 2.42
Ls 0.77 ~2.20 1.43
Lg 3.05 ~6.46 4.39
L, 2.02 ~5.58 3.42
Lg 1.94 ~5.69 3.30
Ly 1.19 ~5.02 2.67
Ly, 1.23 ~5.17 2.63
Ly, 2.68 ~6.14 3.94
Ly, 2.21~5.26 3.61
Ly, 2.51 ~5.97 3.68
Ly 1.87 ~5.36 2.95
Lis 1.97 ~5.32 3.12
Ly 2.14 ~5.06 3.41
Ly, 0.37 ~2.06 1.33
L 0.44 ~2.12 1.34
Ly 0.22~1.70 1.01
Ly 0.028 ~0.82 0.22

*2 XEAZESSHEES MRS ER ( EFHEER) R
Tab.2 Principal component of morphology parameter and Component Matrix
( Factor Load Matrix) of Iran 7. lepturus otolith

WAL SR 5 FI %y
N Initial eigenvalues Extracting square sum of load TGS Component
C(,fi(mem wgp  TEANL RR pgp  VZEEOE ®pL Morphological
Total Variance  Cumulative/ Total Variance ~ Cumulative/ ~ parameter 1 2 3
percentage % percentage %

1 14.393 71.963 71.963 14.393 71.963 71.963 L, 0.994 0.025 -0.007
2 2.745 13.725 85.688 2.745 13.725 85.688 L, 0.959 0.059 0.163
3 1.115 5.575 91.263 1.115 5.575 91.263 Ly 0.912 0.114 0.218
4 0.986 4.931 96. 195 L, 0.900 0.106 0.107
5 0.295 1.476 97.671 Ls 0.872 0.147 0.282
6 0.201 1.004 98.675 L¢ 0.989 -0.018 -0.065
7 0.107 0.533 99.208 L, 0.959 -0.239 0.035
8 0.053 0.264 99.472 Lg 0.930 -0.317 -0.061
9 0.041 0.203 99.674 Lo 0.847 -0.401 -0.089
10 0.024 0.119 99.794 Ly 0.819 -0.470 -0.200
11 0.016 0.078 99.871 Ly, 0.932 -0.094 -0.185
12 0.009 0.044 99.915 Ly, 0.878 0.172 0.224
13 0.008 0.038 99.952 Lis 0.954 -0.089 -0.186
14 0.004 0.018 99.971 Ly 0.915 -0.310 -0.186
15 0.003 0.014 99.985 Ls 0.948 -0.230 -0.035
16 0.002 0.008 99.993 Lig 0.907 0.143 0.217
17 0.001 0.003 99.996 Ly, 0.519 0.815 -0.044
18 0.000 0.002 99.999 Lig 0.561 0.761 -0.286
19 0.000 0.001 99.999 Ly 0.413 0.771 -0.450
20 0.000 0.001 100. 00 Ly 0.259 0.320 0.636
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Fig.5 Scree plot
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2.3 REREKEXSF

WL AT R B B (TST) 7R B
At R AR R B K, BT AR Pearson
FH A 43 M7 2% B A7 1 6 (TST) 5 Hofth 4541
FRIEASELE S (TST) i LA Z R AE DGR (32

IEAMHZ% Positive correlation

3), 45 BR L 5 Ly/L, L/L, Ly/L, L, /L, .
L16/L1 \L17/Ll \LIS/LI \L19/L1 \L20/L1 ﬁﬁﬁ*ﬁ%’
5 Ly/L, Ly/L, \L,/L, \Ly/L, Ly/Ly \Lyy/L, L,/
Ll \L13/L1 \L14/Ll \LIS/LI lﬂ:lflE*H?é( [7§] 6) ’%HE
il e KA AR I S e Ko T LR
R BRI I O HA K A
Wt 6 P TR S5 S, 7 e Bl B i S T T
I T 88 R B A i g B A5 R i, R 4l
Fit 65 T S50 TSR A A S, SR 38 o 32 K 4
- BRI S A

*3 RERABRKSXERBHMOSKESHILEHEXYE
Tab.3 The correlation between total length and
the ratios of the length of sagitta otolith various

parts to total length

[t {H Ratio L, I FE Significance
L,/L, -0.155 0. 065
Ly/L, 0.084 0. 320
L,/L, -0.136 0.107
Ls/L, -0.030 0.718
Le/Ly 0.172* 0. 000
L;/L, 0.401** 0. 000
Ly/L, 0.300** 0. 000
Ly/L,y 0.204* 0.015
Ly/Ly 0.163 0.052
L, /L, -0.015 0. 859
Ly,/L, 0.052 0.539
Liy/Ly 0.026 0.757
Liy/L 0.213" 0.010
Lis/L, 0.213* 0.011
Lys/Ly -0.109 0.196
Ly/L -0.266** 0. 001
Lig/L, -0.381** 0. 000
Liy/L, -0.364 "~ 0. 000
Lyo/Ly -0.022 0.794

e «7E0.05 Z (RRE) , + = 7E 0. 01 Gl OB , A

e

=
Notes: * At 0.05 (double tail), * % at 0.01 (double tail), the

correlation was significant

#ifH% Negative correlation----- -

E6 EHREXERTEE

Tab.6 Positive and negative correlation line segment diagram
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Fig.8 Relationships between main morphological parameters and anal length of T. lepturus otolith
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Fig.9 Relationships between main morphological parameters and body mass of 7. lepturus otolith
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Morphometric features of sagittal otolith for Trichiurus lepturus in Iran
waters

ZHANG Peng', ZOU Xiaorong'**** | BAI Siqi', WANG Shuaigang' , WANG Zi’an' , WU Jianbao'

(1. College of Marine Sciences ,Shanghai Ocean University , Shanghai 201306, China; 2. National Engineering Research Center
for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education ,Shanghai 201306, China; 4. Scientific Observing and Experimental Station of Oceanic Fishery Resources ,
Minisiry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract; The 20 morphological parameters of the sagittal otolith were applied to investigate the Trichiurus
lepturus samples collected from June to August 2017 in the Gulf of Oman, Iran. The principal component
analysis (PCA) of data set was carried out to evaluate the growth pattern of the sagittal otolith. The results
show that the outline of the sagittal otolith is elongated spindle with a deep and prominent excisura major.
Both rostrum and anti-rostrum are protruding, and the former extends forward and is longer than the latter in
length. The principal component analysis revealed that the total statolith length (L, ), total statolith height
(L,), distance from the core to the rostrum (L), distance from the rostrum to the intersection (L,,), total
rostrum length ( L,y ), and distance from the anti-rostrum to the intersection (L,,) were used as typical
morphological characteristics of the T. lepturus otolith. All parts of the sagittal otolith are allometric growth
during the whole life, such as the length and height of otolith, the rostrum and the anti-rostrum. The growth
rate of the anti-rostrum is faster than the rostrum. The L, and L, of otolith have logarithmic correlation with
anal length. A power function exists between the L, and anal length. The relationship between the L, and body
mass is logarithmic. The L, and L; show a power function with body mass. The results of this study provide
basic data for the population identification and age determination of 7. lepiurus.

Key words: sagitta otolith; morphology feature; principal component analysis; growth pattern; Trichiurus

lepturus
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