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Abstract: To compare the otolith morphology of different Larimichthys polyactis populations, and to further clarify their popu-
lation division, we applied the landmark method better at extracting morphological features for the first time, to explore the
morphological differences of otoliths from L. polyactis populations in the Southern Yellow Sea and East China Sea. From March
to December 2022, 30 individuals of 1-year old fish had been collected from each from Haizhou Bay (HZB), Lyusi (LS), Yangtze
Estuary (YTE) and Zhoushan (ZS) fishing grounds. After extracting the left sagittal otoliths, we seclected even landmarks in oto-

lith contour and four landmarks in sulcus acusticus for the landmark analysis. Results show that: 1) Among the 11 landmarks,
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those in sulcus acusticus (Landmark 8—11) had main contribution (91.88%) in explaining the main source of morphological

variation, while those in otolith contour (Landmark 1-7) just had 8.12%, which reveals that the differences in otolith morpho-

logy among the four geographical groups mainly came from the auditory sulcus of otolith. 2) According to the scatter plot of

principal component analysis, part of the Haizhou Bay population was significantly divided into one group, while the remaining

Haizhou Bay fishing grounds and all other three fishing grounds had highly overlapped and clustered into another group, indicat-

ing that there might be two L. polyactis populations in the Southern Yellow Sea area, namely the Southern Yellow Sea-East China

Sea group and the Northern Yellow Sea-Bohai Sea group. This also indicates that there were mixed L. polyactis populations in

the Haizhou Bay fishing grounds. This may be explained by the long-term egg and larval dispersal process controlled by the cur-

rent and active migratory routes during feeding and overwintering period. The results verified the potential of otolith morpho-

logy in delineating the populations of L. polyactis, providing valuable references for their spatiotemporal distribution.
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Fig. 1 Map of sampling sites and migratory routine of L. polyactis

Note: Migration route map sees Reference [32].
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Table 1 Detailed information of L. polyactis sampled from four fishing grounds

RAEHFR AL SR ] L3S LD I
Sampling sea area Number of samples/ & Sampling time Body length/mm Body mass/g Age
HEM 5
2022 4 6— .30+4.54° .35+3.70° *
Haizhou Bay Fishing Ground, HZB 30 VBEEE=T R 108.350-£4.54 19.35£3.70 !
SHINiR7]
2022 4 3— .90+6.65* .20+3.85° *
Lyusi Fishing Ground, LS 30 022 4F 3—5 H 107.90£6.65 19.2043.85 1
KL
2022 4~ 13+5.47° .50+3.24° *
Yangtze Estuary Fishing Ground, YTE 30 RS A 106.13%5.47 18.50£3.24 !
Sl
sl 30 2022 4 11 A 105.50+5.10° 18.15+3.15° 1"

Zhoushan Fishing Ground, ZS
T [FFARLE B bR R 3os B ) T B 22 5 (P>0.05),
Note: The same superscript letters within the same column represent no significant differences among the data (P>0.05).
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Fig. 2 Positions of 11 landmarks on inner profile of left otolith morphology of L. polyactis sampled in Haizhou Bay (HZB),
Lyusi (LS), Yangtze Estuary (YTE) and Zhoushan (ZS) fishing grounds
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Table 2 Relative contribution and definitions of different landmarks
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Table 3 Eigenvalues and contribution rates of 18 relative
warps scores

BRD gy WK RIE
Principal Figenvalue Contribution  Cumulative contribution
component rate/% rate/%
1 2.49x1072 89.93 89.93
2 7.23x107* 221 92.13
3 6.43x107* 1.96 94.10
4 4.04x107* 1.23 95.33
5 3.38x107* 1.03 96.36
6 2.08x107* 0.64 97.00
7 1.93x107* 0.59 97.59
8 1.83x107* 0.56 98.15
9 1.33x10°* 0.41 98.55
10 1.16x10™* 0.35 98.91
11 8.70x107° 0.26 99.17
12 5.30x10°° 0.16 99.33
13 5.00x107° 0.15 99.49
14 4.80x107° 0.15 99.64
15 4.00x107° 0.12 99.76
16 3.30x107° 0.10 99.86
17 2.80x107° 0.09 99.95
18 1.80x107° 0.05 100.00
JEJ5 2% Total variance 0.032 74
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Fig. 3 Scatterplots of relative warp scores on 1% and 2™ principal component (Principal component scores are enlarged 107 times)

and grid deformation of otolith (Variation are enlarged 10 times)

Note: HZB. Haizhou Bay fishing ground; LS. Lyusi fishing ground; YTE. Yangtze Estuary fishing ground;
ZS. Zhoushan fishing ground. The same case in Fig. 4.
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Fig. 4 3D scatterplots of relative warp scores on 1%, 2" and
3™ principal component
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