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Fig.1 Sagittal otolith of Scomberomorus niphonius
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Fig.2 NMDS results for otolith shape of different

spawning populations based on Bray-Curtis similarity
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Tab.1 Shape indices of different spawning populations

B BER Spawning populations

Z3 Parameters( + SE)

Gl G3 G4 G5
PR Circularity 0.015 +0.004 0.031 +0.008 0.029 +0.007 0.017 0. 006 0.024 +0.008
[ ¥ Roundness 0.366 +0.020 0.382 +0.021 0.383 +0.022 0.364 +0.020 0.366 +0.022
7 % Ellipticity 0.392 +0.024 0.371 £0.028 0.366 +0.030 0.387 £0.026 0.387 +0.027
HIE #EIL # Rectangularity 0.659 +0.027 0.654 +0.029 0.648 +£0.020 0.646 +0.032 0.650 +0.035
JE K+ Form-factor 0.420 +0.034 0.475 +0.037 0.478 +0.040 0.422 +0.045 0.429 +0.026
2K E Aspect ratio 2.293 £0.126 2.185 £0. 149 2.163 £0.160 2.267 £0. 144 2.270 +0. 146
242 [t Radius ratio 3.705 £0.227 3.415 £0.195 3.433 £0.202 3.756 £0.395 3.570 £0.283
] %5 J& Surface density 1.269 +0.104 1.056 +0.133 1.029 £0.072 1.210 +0. 364 1.132 £0.097
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Tab.2 Analysis of similarity test for the otolith shape of different spawning populations

K6 X 42 Test object R %11 R value I FE MK Significance level
G1&G2 0. 865 0.001
G1&G3 0. 696 0.001
Gl1&G4 0.242 0. 005
G1&G5 0.416 0.006
G2&G3 -0.028 0.744
G2&G4 0.386 0.001
G2&G5 0.444 0.002
G3&G4 0.342 0.001
G3&G5 0.299 0.012
G4&G5 -0.089 0.841

F3 ZEBENEAERRTHEXNT 0% EARSHEER

Tab.3 Typifying shape indices with cumulative contributions more than 90 % to the within-group similarity

B BER Spawning populations

24 Parameters

Gl G2 G3 G4 G5
K Circularity — — — — —
|7 B Roundness 8.43 8.55 8.46 — —
1|2 % Ellipticity — 8.36 8.44 8.57 8.54
FIE 4L R Rectangularity 11.11 11.22 11.27 10.96 10.99
FE A F Form-factor 8.97 9.58 9.62 8.61 8.83
RE L Aspect ratio 20.18 20.38 20.55 20.75 20.71
242 It Radius ratio 25.85 25.51 25.61 26.64 26.37
1] %% % Surface density 15.78 13.90 13.81 14.71 14.58

T — A JGAR M Tk

Note ;— indicates no similarity contribution

x4 FHEBREEEARERRTMERT 0%HEERES SR

Tab.4 Discrimination shape indices with cumulative contributions more

than 90 % to every two spawning populations dissimilarity

2% Parameters

B A Spawning populations

GI&G2 GI&G3 G1&G4 GI&G5 G2&G3  G2&G4  G2&GS5  G3&G4  G3&G5  G4&GS

FF3R Circularity 18.90 15.39 8.80 12.10 9.08 15.58 13.48 12.23  9.97 11.10
[ £ Roundness 7.29 7.29 10.72  10.63 11.80  12.33 12.84 11.49 12.07 12.05
17 Ellipticity — 5.73 — — 8.20 — — — — —
BT # Rectangularity 5.58 7.89 6.94 — 9.51 9.35 9.30  8.85 10.18
&2 HF Form-factor 14.16  13.69 12.26 8.16 11.66  20.84 20.21 20.23 19.84 15.54
YRk L Aspect ratio 10.31  12.62 12.27 13.24  16.42 9.29 10.02 10.84 11.65 12.53
P42 H. Radius ratio 9.31 9.24 15.95 13.39 15.31 14.45 13.42 14.78 13.66 15.75
T % & Surface density 29.74 30.88 26.28  29.24 20.15 13.94  15.72 16.17 18.46 17.28

T - — oA Rk BTk

Note : — indicates no dissimilarity contribution
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XS AR S ESHAE R 1 8 A HA TR AR
BRIEATEA ] 3 B, R 3 XA Y 8 T 53 K

BAGIRAFIRAS 1, 85 2R T DA A5 oy
BT, £ SFAREAR B3 R BT RN
G1.Y, = 70. 56X, + 86. 20X, + 2. 57X,

1.93 X, +6.20X, +4. 14X, +2. 01X, —32. 64
G2.Y, =76.32 X, + 85. 66X, + 0. 60X,

1. 73X, +6. 48X, +4. 19X, +1. 85X, -32.51
G3.Y, =73.20 X, + 85. 16X, - 0.27 X, -

1. 66X, +6. 65X, +4. 14X, +1.77X, -32.06
G4.Y, =70. 94X, + 85. 47X, + 4. 61X, —
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2.04X, +5. 80X, + 4. 17X, +1. 80X, —32. 04

G5.Y, =72. 13X, + 85. 13X, + 3. 62X, -
2.03 X, +5.95X, +4. 15X, +1. 82X, -31.85
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Tab.5 Results of stepwise discriminant analysis of spawning populations

BEZ Groups Gl G2 G3 G4 G5 E}g #ﬁjﬁf j:
Gl 50 0 4 0 54 92.59%
G2 0 37 46 80.43%
3 0 16 21 1 0 38 55.26%
c4 2 0 43 27 72 59.72%
Gs 0 0 10 21 32 65.63%
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Morphological comparison in the sagittal otolith of spawning
population of Scomberomorus niphonius in coastal waters of China

YANG Linlin, JIANG Yazhou, LIU Zunlei, LIN Yu, LING Jianzhong, LI Shengfa
(Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs ,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: To elucidate the sagittal otolith morphological characteristics of spawning populations of
Scomberomorus niphonius in coastal waters of China and divide the stocks scientifically, a total of 242 2-year-
old samples collected from the Laizhou Bay, Haizhou Bay, Lvsi fishing grounds, Xiangshan Bay, Shacheng
Bay from April to June during 2016—2018 were analyzed. Shape indices including circularity, roundness,
ellipticity, rectangularity, form-factor, aspect ratio, radius ratio and surface density were used as
morphological variables and were statistically analyzed by ANOSIM, NMDS and SIMPER to examine their
differences among several spawning populations. The results indicated that there was no significant difference
in otolith morphology between the populatinos from Haizhou Bay and Lvsi grounds (P >0.05). Also, the
same situation happened between the populatinos from Xiangshan Bay and Shacheng Bay. But the otolith
morphology differed significantly between any two populatinos from different sea areas (P <0.01). The radius
ratio, aspect ratio, surface density and rectangularity were typical shape indices with high contribution rate to
within-populations similarity; and surface density, form-factor and radius ratio were discriminational shape
indices with high contribution rate to the every two populatinos dissimilarity. The discriminant function of five
spawning groups was established by stepwise discriminant function analysis, which showed the discriminant
accuracy ranged from 55.26% to 92.59% , and the general discrimination rate was 71. 07% . The results
indicated that there was a significant difference in otolith morphology among spawning populations in coastal
waters of China. The method based on sagittal otolith morphology was effective in discriminating Scomberomorus
niphonius from different sea areas. The morphology of otolith of spawning populations of Scomberomorus
niphonius in the Bohai Sea, Yellow Sea and East China Sea showed different stock characteristics and high
degree of differentiation.

Keywords: Scomberomorus niphonius; coastal waters of China; spawning population; sagittal otolith;

morphology





