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ARBFFET 2016 4F 9-10 H F1 2017 4F 8—10 H 7E3€
VAL NN I = B U s NN A D& A R E S
M8 3R W) e BRI S T B 4) fi (young-of-the-year,
YOY). HHSEMFEAK [ X 37.0°~38.5°N, 119°~
121°E; @i FE ARk HIEIX 36.5°~38.0°N,
121.5°~123.0°E; H S FE AR B 1 IX 35.5°~37.0°N,
119.5°~121.5°E; 5 WA A K 3 ¥# X 32°~34°N,
120.5°~122.5°E( 18] 1), FEAUKZRARAT IS 12 18] 52 50 %

124°E
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Fig. 1 Sampling locations of YOY Scomberomorus niphonius
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Fig. 2 Microstructure of transverse section of sagittal otolith from YOY Scomberomorus niphonius (red line indicates the counting axis)
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a. Increment measurement route from primordium to edge; b. daily increment in core area; c. daily increment in B-area
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Table 1 Fork length, body weight, daily age and calculated hatching date of YOY Scomberomorus niphonius in each sampling region

SRARRE] X REA XK /mm TRt /g Hi%/d T BRI B Y

2017458 M 33 24524238 197~339* 109.23+37.77 49.9~279.0*  80.6+5.8 67~93* 2017-05-25+6.4 2017-05-12%F2016-06-10*
20174E8 7 EUME 67 414.1£23.1 213~378* 132.48+64.46 59.4~407.8*% 79351 71~98* 2017-05-25+53 2017-05-07%2017-06-03*
20174E8 7 FHE 28 2303287 179~277* 97.95+3520 41.6~155.7% 86.1£52 77~101* 2017-05-21+52 2017-05-07%2017-05-31*
20174E9A B 21 397.3#32.1 355~452%483.18+114.29 335.9~706.1%139.945.5 133~154%2017-05-1745.5 2017-05-03%2017-05-24*
20164E9 EUME 23 300.5£18.0 263~335* 2383943541 152.8~296.7* 92.0+5.1 80~101* 2016-06-01£5.1 2016-05-24%2016-06—14*
20164E98 FHE 23 414.1422.6 377~483* 600.96+87.46 476.0~842.0* 128.0+7.7 111~149*2016-05-28+7.7 2016-05-08%2016-06-15*
20164E10H] EPU 20 345.7+21.8 302~382* 323.84+58.00 221.9~443.7* 135.0+9.9 117~148*2016-05-28+9.9 2016-05—15%2016-06—15*

T * FoR K

B FIELL H AL

%2 ¥, MEESDHHEARAR
Table 2 Age composition of YOY Scomberomorus niphonius in the Yellow Sea and Bohai Sea
XA /mm ATt/ g
H L F/d FEARL B
FEidl S EEbR 2 Eieia SR A2
61~70 2 197~203 200.0+4.2 49.9~63.0 56.43+9.25
71~80 52 179~281 236.5+19.2 41.6~101.82 101.82+28.20
81~90 67 184~339 249.7+30.1 48.5~288.1 123.51+51.90
91~100 25 236342 301.6+24.4 97.4~333.5 230.08+55.14
101~110 6 265~390 317.5£53.3 161.2~485.0 283.53+131.85
111~120 8 302~413 367.3+40.6 248.7~676.0 449.16+147.25
121~130 19 330432 396.9+£32.0 289.9~693.0 521.42+130.97
131~140 28 312~435 381.8+35.7 221.9~712.0 441.87+134.43
141~150 7 321483 395.74£57.3 269.3~842.0 483.09+201.98
151~160 1 452~452 452 706.1~706.1 706.1
18 125
— 0164 — 20174
16 +
14+ 20
12
8 15
HI10 S
= =
< 8t =
= 10
6+
ar {5
2+
Lo B 0
SALH SA11H SH21H 5A31H 6A10H
L H
P 3 B iR R TR A A AL 0B A0 A By P R o N £ ¥ 2K S T UL IR 1 i

Fig. 3 Frequency distribution histogram of calculated hatching date of YOY Scomberomorus niphonius in the Yellow Sea and Bohai Sea

and its corresponding change carve of sea surface temperature



Fig. 4 The relationship of FL and daily age of YOY

Scomberomorus niphonius in the Yellow Sea and Bohai Sea

AHOE AT 2 A, MR B 5 H I8 A7 70 AR o 3 A1 G
(r=0.856, P<0.01). WF5¢ & BL(F 4), Logistic 4= KA
R AIC /N H R e K, IR 5 HIR I X R AT 6
Logistic A= KA A (5] 5), #7314 i i BW. ok 506.6 g,
HERAN

=4

240 RIRERAE. JE T H AT A M R L it g Hl 5 AR K 91
*3 B, PEEADEYEXNKERKERNSHES AIC HELE
Table3 The comparison of R* and AIC of FL growth of YOY Scomberomorus niphonius in the Yellow Sea and Bohai Sea
R Model Y./Y, alklh bltyg R AIC AAIC
etk / 25.530 2.742 0.797 1491.889 14.138
R / 125.692 0.008 0.780 1509.464 31.713
X / ~1014.379 287.007 0.805 1482361 4.610
R / 4.524 0911 0.799 1490.632 12.880
Von Bertalanfty 533.469 0.013 33.907 0.808 1482.444 4.694
Logistic 439.700 0.035 74.324 0.812 1477.751 0
Gompertz 132.403 0.030 -0.280 0.780 1511.464 33.713
00 e BW :%
aso Il (R*=0.759, n=215). (12)
400+ ZE . 34 HEEE
E 3501 SRRy 008 e A AR A KR35y 245 mnvd
L0l H110.85 9%/d, K 4 A 4K (5.20 mm/d) LR KA 5
ol ,/ A # (1,89 %/d) HBLLE 91~100 d, 8 (KK T, i Xt
AR AR A AR KRB H IR R s a0, (B2 4k
200/ AT . P2 4000 A R R AR 2 KR
v ey —— 5.33 g/d 1 2.68 %/d, e R4 ¥ A K H (16.56 g/d) Fl R
R AR5 K 3R (6.22 %/d) 40t BLAE 111~120 d 0
el 4B A D £ U 5 R R 91~100 d, BT I, 2 0f A KAl H I K A KU

WD, R A KRB E IR RER TN () 6, 11 7).
4 oirSihe

HoA BB 2828 AL a8 28 k8 FRRAE AR 26 X
A, X 72 450 MR KB £ (Larimichthys crocea) 11
HMEAR R & B B Bk A B8 kB MRS R L, X
7 R E A RN ARG R B AR K R F IR, B A
- fige ) v B R 0 Y O HE A T A el A L [

H, BEEADEERREERKERENSHS AICHILE

Table 4 The comparison of R* and AIC of BW growth model of YOY Scomberomorus niphonius in the Yellow Sea and Bohai Sea

LAY Y,/Y, alkih bltyg R AIC AAIC
s / —428.523 6.797 0.732 1959.426 19.548
EiRA / 23.352 0.022 0.682 1 997.005 57.127
XIEL / —2996.272 709.264 0.735 1956.689 16.811
FEREL / 0.002 2.495 0.708 1978.685 38.807
Von Bertalanffy 1066.149 0.009 67.709 0.738 1957.504 17.626
Logistic 506.649 0.081 97.102 0.759 1939.878 0
Gompertz 25258 0.046 —0.490 0.682 1999.005 59.127
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Fig. 5 The relationship of BW and daily age of YOY

Scomberomorus niphonius in the Yellow Sea and Bohai Sea
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Fig. 6 AGR of FL and BW of YOY Scomberomorus niphoni-

us in the Yellow Sea and Bohai Sea
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Fig. 7 SGR of FL and BW of YOY Scomberomorus niphoni-

us in the Yellow Sea and Bohai Sea
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FERHE 0 Y B BT T 2800 v (— M i 95% ), PR 19 A=
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Daily age and growth of young-of-the-year Scomberomorus niphonius in the
Yellow Sea and Bohai Sea based on otolith microstructure

Zhu Qinghuan', Tian Yongjun', Zhang Chi', Ye Zhenjiang', Xu Binduo'

(I.Fisheries College, Ocean University of China, Qingdao 266003, China)

Abstract: The growth of fish is an important factor affecting the stock biomass. Studying the pattern of fish growth
underpins fish stock assessment. This study was conducted based on otolith microstructure analysis of young-of-
the-year (YOY) Scomberomorus niphonius collected from September to October in 2016 and August to October in
2017 from the Yellow Sea and Bohai Sea. The hatching dates were determined for each individual. The growth
models were established and the growth rates were calculated. The results showed that the age range of YOY S. ni-
phonius was 64—151 d. The hatching dates fell between 3 May and 15 June, with a peak between 20 May and 3 June.
The Logistic model gave the best fit to growth of fork length and body weight. The average absolute growth rate
and specific growth rate of the fork length were 2.45 mm/d and 0.85 %/d, respectively. The growth rate decreased
slightly with the increase of age. The average absolute growth rate and specific growth rate of body weight were
5.33 g/d and 2.68%/d, respectively. The maximum absolute growth rate and maximum specific growth rate oc-
curred at 111-120 d and 91-100 d, respectively. The results of this study showed that the growth of YOY S. niphoni-

us varied with age, and the early growth of the S. niphonius accelerated further than before.

Key words: Japanese Spanish mackerel; young-of-the-year; otolith microstructure; daily age; growth; Yellow Sea; Bohai

Sea
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