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Age and Growth of the Red Sea Bream in the Outer Waters
adjacent to the Kii Strait

Toshio SAKAMOTO™?

Based on the scale reading, the relationship between age and growth of the red sea bream
Pagrus major in the waters of the southern part of Wakayama Prefecture was studied. The ring
marks on scales are generally obscure in comparison with those in the Inland Seas, and it was
almost imposible to read scales from about 7.5 %, of the whole. The periods of ring formation and
spawning are from about March to April. The growth laws in length (L, mm) and weight (7, g)
are estimated as follows:

L,=670[1—exp {—0.211(z+0.079)}], W=0.00001994L*

While, anabolism and catabolism have been calculated from growth parameters given above.
The biggest value of the daily growth of weight is 1.53 g. at the age of 5. This growth is pretty
bigger than that described in former studies which have treated the same species in other Japanese
coastal waters. This fish hibernates in water of 12°C and below, Therefore, it is reasonable that
the geographical variations of the growth and ring formation come from the temperature difference

and reflects the metabolism difference of the fish in each water.
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Fig. 1. Fishing ground of the red sea bream in
the waters of the southern part of Wakayama
Prefecture. The materials used in this study
were taken from this fishing ground.
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Table 1. Red sea bream materials used in this study
ac Numbeeof Range o fork
October 1977 Inami 28 226-442
November  »~ 4 23 204430
December ” ” 14 302-496
January 1978 ” 20 342-603
April w v 41 258-509
May " ” 41 237-569
October v ” 24 236-564
November  # " 10 335-545
December " » 39 218-630
January 1979 4 3 310-410
February ” 4 3 334-377
March ” ” 52 299-582
April v # 58 198-594
May 4 ” 8 290-538
May 1981 Shirabhama 137 213-744
September  # w 417 148-365
October ” ” 92 220-360
Total 1010
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Fig. 2. Monthly changes of marginal increment.
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Fig. 3. Monthly changes of gonad index.
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Fig. 4. Relation between radius of scale and fork length.

Table 2. Average of the ring radius on scale of red sea bream

Radius (mm) of ring mark

Ring Number of
group samples v Fo Fa Fy Fs Fe Fr £ Fy
1 218 4.84
2 313 4.53 7.27
3 122 4.58 7.07 9.02
4 96 5.03 7.12 g.11 10.63
5 104 4.70 7.30 9.26 10.79 12.04
6 45 4.63 7.22 9.15 10,72 11.84 12.86
7 18 4.56 7.02 8.89 10.35 11.59 12.29 13.45
8 9 4.60 7.14 8.83 10.13  11.23 12.10 12.87 13.56
9 3 4.28 7.36 9.36 11.08 12.41 13.69 14.78 15.60 16.14
Average 928 4.69 7.21 9.11 10.67 11.91 12.66 13.41 14.07 16.14
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Table 3. Back-calculated fork length (mm) at the
time of ring formation
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Table 4. The sizes of red sea bream in length and
weight at the age of 1-12, calculated from 1000k
formula (3) and (4)
t (age in year) FL (mm) BW (g)
1 . 136.4 50.6
2 237.9 268.5 B
3 320.1 654.0 % 100 200 300 400 500 600 700
4 386.7 1,153.0 FORK LENGTH IN MM
5 440.6 1,705.5 Fig. 6. Relation between length and weight.
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Table 5. Anabolism and catabolism of red sea bream

. Body weight Anabolism Catabolism Growth
Age in year tn ayerage (z/day) (g/day) (s/day)
1 159.5 0.925 0.277 0.650
2 461.2 1.881 0.800 1.081
3 903.5 2.945 1.567 1.378
4 1,429.2 3.998 2.479 1.519
5 1,984.5 4.976 3.442 1.534
6 2,522.3 5.839 4.374 1.465
7 3,033.1 6.603 5.260 1.343
8 3,501.6 7.266 6.073 1.193
9 3,907.7 7.818 6.777 1.041
10 4,259.7 8.281 7.387 0.894
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Fig. 7. Fork length composition for the red sea bream caught at Inami and Shirahama.
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(Present paper)
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Fig. 8. Comparision of the growth curves of the
red sea bream in the various waters estimated
by the various researchers.
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Fig., 9. Comparison of the daily growth of weight
of the red sea bream between Tomogashima
and the southern part of Wakayama Prefec-
ture.
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