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Fig. 1. Seasonal growth in length of the Large Yellow Croaker off Chekiang.

Explanation: 1) Relative value; 2) standard length in mm; 3) month; 4) mean

and range; 5) 2nd-year fish; 6) 3rd-year fish; 7) 4th-year fish; 8) Sth-year
fish; 9) 6th-year fish; 10) 7th-year fish; 11) 14th to 24th-year fish.
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Fig. 2. Percentage frequency of seasonal increase in standard
length of the Large Yellow Croaker off Chekiang.

Explanation: 1) Percentage; 2) month; 3) 2nd-year fish;
4) 3rd and 4th-year fish; 5) 5th to 13th-year fish.
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Comparison in standard length of the spawning individuals and non-spawning

individuals of the Large Yellow Croaker collected in September from Chusan, Chekiang.
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Explanation: 1) Shoal; 2) sex and standard length; 3) age; 4) non-spawning individuals (spring
spawners); 5) spawning individuals (autumn spawners); 6) range/mean.
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Fig. 3. Annual and seasonal growth in weight (excluding gut and gonads) of the Large
' Yellow Croaker off Chekiang.
Explanation: 1) Weight (excluding gut and gonads); 2) month; 3) age; 4) annual growths;
5) seasonal growths; 6) spring spawners (mainly) and autumn spawners (party) not segre-
gated; 7) autumn spawners.
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Fig. 4. Seasonal growth in total weight of the Large Yellow Croaker off Chekiang.
Explanation: 1) Total weight; 3-10) same as in Fig. 1; 11) 8th-year fish.
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Table 2, Seasonal variation of relative value in weight of the Large Yellow
Croaker off Chekiang (June as 100).
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. o N\ | BEY| AE B | S | B | S | A0 (BEAE M | A | B8 | 4E | 46
I — - 81 85 108 104 114 | — | — 81 87 108 106 119
11 — - 84 92 109 105 114 | — | — 85 90 108 106 118
I 48 40 86 90 115 | 106 | 112 | 39| 43 86 92 116 108 116
v 53 48 90 91 115 107 108 | 56 | 52 89 93 113 108 115
v 72 77 91 95 102 103 105 | 65|75 91 95 98 104 112
VI 100 100 100 100 100 100 100 | 100100 | 100 100 100 100 100
VII 121 108 112 116 126 119 105 | 119108 | 114 117 120 116 112
VI 155 143 121 125 131 122 111 | 149|145 | 123 129 129 126 124
IX 216 | 169 129 135 135 128 120 | 214177 1 129 136 134 132 140
(L10)%(114)* (115)¥(117)*
X 238 214 133 139 125 112 —-— 240255 | 136 141 120 111 —
X1 259 | 223 139 148 121 115 103 | 260267 | 142 142 122 119 117
X1 267 231 142 151 124 115 109 | 263|275 | 145 137 122 114 117
* R MY

Explanation: 1) Sex; 2) agey 3) month; 4) weight; 5) 2nd-year fish; 6) total weight; 7) weight
(excluding gut and gonads); 8) autumn spawners,
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Fig. 5. Seasonal variation of condition factor (K,) of the Large Yellow Croaker off Chekiang.

Explanation: 1) month; 2) autumn spawners; 3) 2nd-year fish; 4) 3rd and 4th-year fish; 5) 5th
to 24th-year fish.
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Table 3. Condition factor of the spawners and the spent individuals
of the Large Yellow Croaker off Chekiang.
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A koW e '%\u\;_;ﬁ%sf 5 | 4| s | 6| 7 s | o|10| 1]
N 9 |0.97|0.94{0.95]0.93|0.97|0.97 | 0.95|1.04 | 0.98 [ 0.96
PR o | 1.00[0.97 | 0.98 [0.98 | 0.98 | 0.99 | 0.97 | 0.97 | 1.02 | 1.01
M : o Q 0.92 10.90)0.91)0.93]0.,92]0.94)0.95}10.98/0.9711.03
A ERTT A o |0.94]0.92|0.92|0.90|0.94 | 0.88 | 0.87 | 0.93 | 0.91 | —
, 9 |0.93]0.96|0.91|0.94]|0.96]0.90 | 0.93 | 0.98 | 0.95]| 1.00
P o |0.98]1.03|0.980.96|0.980.95(0.98 |0.99 | 0.98 | 0.98
Vi . 9 |0.86(0.90 | 0.90 (0.91|0.97 [0.90]0.95|0.920.93] —
< :
o | — |0.86|0.94|0.91|0.91|0.90]0.89 | 0.95 | 0.88 | 0.85
(Kﬁ=z_‘§-1oo)
IS N O WS %‘\E%” 3 | 4| s 6 | 7 | 8 | 9o | 10| 11| 12
N
| , 9 |1.32|1.24|1.24|1.20]1.25 | 1.23 [ 1.23 | 1.36 | 1.26 | 1.23
PR o | 1.35]1.30 | 1.30 | 1.20 | 1.27 | 1.28 | 1.26 | 1.26 | 1.33 | 1.31
M o Q 1.24 | 1.19(1.19 (1.19 11,21 1.22 | 1.21 | 1.23 | 1.24 | 1.33
A RRTI A% o |127|1.24]1.22 9|21 [ 113 ) 112 | 116 | 120 | —
i 9 |1.23)1.28)1.220 123122 1.23 | 1,19 1.27 | 1.22| 1.29
o o | 1350134 1.30 | 1.26 | 1.25 | 1.23 | 1.26 | 1.29 | 1.27 | 1.32
v L | e |vrfnas|nas|nas)ren| 2o L2 s Ly | —
AT d | — 18124 |19 119 1,18 | 1.16 | 1.24 [ 1.17 { 1.25

Explanation: 1) Month; 2) spawning shoal; 3) age; 4) sex; 5) spawners obtained from spawning;
6) spent fish after leaving spawning ground.
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Table 4. Seasonal variation of condition factor of the 6th and 7th year
Large Yellow Croaker off Chekiang.

M\ A
4D N 1 11 II1 v A\ VI VII | VII IX X X1 X1t
PR
\
¢ | — | — | — [1.38]1.31]1.29|1.39 | 1.37 | 1.4 1.41 | 1.45 | 1.56
K.
c | — | — | — |1.33]130]1.32|1.38 | 1.39 | 1.44 1.30 | 1.43 | .47
Hek ¢ |1.36]1.32|1.29|1.23 ] 1.22 1,19 ] 1.29 | 1.33 | 1.39%,,, | 1.36 | 1.38 | 1.50
Kz
o o | 1.36] 131|128 [ 1.22 [ 1.23 | 1.27 | 1.33 | 134 | 1.37%,, | 1.29 | 1.35 | 1.41
9 |1.03]1.01|1.01|0.96|0.93]0.91|0.99 | 1.02 | 1.08%.ps, | 1.04 | 1.06 | 1.13
K,
& | 1.03[0.99|0.980.93]0.96 | 0.96 | 1.01 | 1.03 | 1,05%.,,, | 0.99 | 1.03 | 1.08
9 | — | — [1.30]1.38]1.31]1.27 | 1.37 | 1.32 | L.40 1.40 | 1.41 | 1.44
K.
@ | — | — |1.33]1.36|1.26 | 1.23 | 1.36 | 1.39 | 1.43 1.35 | 1.43 | 1.46
75 9 |1.361.32]1.28]1.291.20 | 1.20 | 1.30 | 1.27 | 1.35(,.5, | 1.26 | 1.37 | 1.38
K
4o o | 1.36|1.31 | 1.27 1,26 | 1.27 | 1.22 | 1.33 | 1.35 | 1.410, | 1.32 | 1.39 | 1.39
¢ |1.05]1.01]0.99|0.99]0.93]0.93|1.01]1.00 | 1.050.00, | 0.95 | 1.07 | 1.06
K
"I o |1.03]1.01]0.98|0.97|0.97]0.95|1.02]1.04)1.09.05, | 1.01 | 1.07 | 1.06

* IR
Explanation: 1) Age; 2) condition factor; 3) sex; 4) month; 5) 6th-year fish; 6) 7th-year fish;

7) atumn spawners.
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Table 5. Comparison of condition factor of different age-groups
of the Large Yellow Croaker off Chekiang.

FE
A mY 1 2 3 4 5 6 7 8 9
5

g 0.95 0.99 0.93 0.94 0.96 0.99 1.02 1.01 1.00
v g 0.95 0.92 0.93 0.97 0.93 0.97 0.98 1.03 1.02
Q 1.01 0.99 0.96 0.92 0.93 0.93 0.93 0.95 0.95
v J 1.01 1.01 0.99 0.96 0.97 0.97 0.97 0.98 0.95

IR
A @Y 1+ 2+ 3+ 4+ 5+ 6+ 7+ g+ 9+
TR

? 1.10 1.16 1.07 1.06 1.01 1.60 1.01 1.05 1.03

il
J 1.09 1.12 1.11 1.02 1.03 1.04 1.06 1.04 1.02
? 1.09 1.12 1.09 1.07 1.08 1.05 1.06 1.03 1.09

X

J 1.08 1.16 1.08 1.10 1.05 1.09 1.08 1.09 1.08

Explanation: 1) Month; 2) sex; 3) age.
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W K, Ko 19 BB ARKE MR Ko TAMBRZEED 0.19, 10 K, #E[F 5 0 4L 41
0.00 22, FIENEHBERK, BEREAERBHENTELAR, BREARPETUET
7—I5k, B 5 BOremE RS A K BRI KT RS 7 AR 9 ARl
Ko 3788 B TH/NAAER, T 0 LAJS AR FL A BER R B RO TR B2 BT 2L

®6 HCTEEARAV, VI IX BRTRKEGMEREEL

Table 6. Variation of condition factor of different length-groups
of the Large Yellow Croaker off Chekiang.

A v VII 1X
B T
{Y K. Kz . K K& K, Ko
.
281—300 .90 1.26 — — — - 7
301—320 0.89 1.20 1.05 1.38 1.10 1.45
321—340 0.92 1.19 1.00 1.31 1.07 1.39
341—360 0.93 1.19 1.00 1.29 1.08 1.39
361—380 0.96 1.22 0.98 1.25 1.07 1.37
381—400 0.98 1.24 1.01 1.26 1.05 1.34
401—420 0.99 1.26 1.00 1.24 1.02 1.29
421—440 — — — — 1.01 1.26

Explanation: 1) Month; 2) condition factor; 3) length-groups (standard length in mm).
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Fig. 6. Comparison of seasonal variation of K, and Kz of the 6th and 7th-year fish
of the Large Yellow Croaker.
Explanation: 1) Month; 2) 6th-year fish; 3) 7th-year fish; 4) mean.
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Fig. 7. Seasonal variation in imaturation coefferent, average index of fullness of stomach
and body weight of the Large Yellow Croaker.
Explanation: 1) Maturation coefferentage; 2) body weight (gm.); 3), 6) average index of
fullness of stomach; 4) month; 5) maturation coefferent of 6th to 10th-year fish; 7) total
weight of 7th-year females; 8) weight (excluding gut and gonads) of 7th-year females.
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SEASONAL GROWTH OF THE LARGE YELLOW CROAKER,
PSEUDOSCIAENA CROCEA (RICH.),
OFF CHEKIANG

Luo BING-ZHENG

(Institute of Qceanology, Academia Sinica)

ABsTRACT

The growth in standard length of the Large Yellow Croaker (spring spawners) is the
rapidest in the 1 year of age, while the best growth in weight appears in the 2 years
and 3 yeats of age in life. Afterwards, the rates of growth in both length and weight
slow down with the advance of age. The female fishes usually grow quicker than the
male ones. The mature fish from the 5th year onwards grows quickly in standard length
during the rapid growth period, from June to September, and rather slow during the slow
growth period, from September to June. During the period from June to September, the
mature fish incteases about 60% of the annual increment in standard length. Both the
greatest average total weight and body weight (excluding gut and gonads) of the mature
fish obviously come in the month of September. They decrease gradually afterwards until
the height of spawning in next June, and increase rapidly after breeding season. The
body weight of the mature fish in September is about 135% that in the breeding season
in June. ‘The growth of immature fish in length is very quick during the summer and
autumn seasons, from July to October, and rather slow from October to July. Their body
weight does not fall at certain period of the year as found in the mature fish.

The seasonal variation of growth of the standard length and otoliths are in the main
coincident, but the rate of seasonal growth in thickness of the otoliths does not completely
coincide with that in standard length.

For the calculation of the seasonal changes in condition factor, two formulae,

and K = 7.
L3

K, = 100, were used for comparison. The results thus obtained

A
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have the similar tendency and coincide with the seasonal variations in the body weight of
fish.

The most important factor influencing the seasonal growth in weight and length of
Large Yellow Croaker is the development of the gonads. Besides, the feeding habit and
water temperature also have much influence on the seasonal growth of the fish.

The greater patt of the annual catch of the Large Yellow Croaker is taken during the
breeding season in May and June, when the body weight and the condition factor being
smallest. The body weight and the condition factor are the highest in autumn and
winter months. The body weight increases some 20—30% more than that in breeding
season in spring. Under a definite condition if a part of the catch of the Large Yellow
Croaker could be postponed till autumn and winter months, it would be possible to raise
greatly the catch of the Large Yellow Croaker thereafter.



