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Stock status of Spanish Mackerel, Scomberomorus
niphonius, in the Eastern Seto Inland Sea

Tatsuki Nagai, Yasuyuki Takeda, Yukinobu Nakamura, Motoyuki Shinohara,
Yukio Ueta, Yuritoshi Abe, and Tsuneyuki Abe

The catch of Spanish mackerel in the Harima-Nada, the main fishing area in the eastern
Seto Inland Sea, was at its maximum in 1987. This level was reduced to half in 1990. On
the contrary, the catch off Gobo within the wintering area decreased to around one third
of the level in 1987 compared to that prior to 1984. Total mortality coefficient of the stock
was estimated as 0.75 from the averaged catch curve for the period 1987 through to 1990.
Natural mortality coefficient was determined to be 0.31 based on the life span, and the
fishing mortality coefficient (F) was 0.44. Fo, was estimated as 0.27 using the yield per
recruit analysis. The stock seemes be over-exploited (growth overfishing). If fishing. is
ceased in autumn and fishing effort reduced at the Fo, level, the annual catch would
increase by 6% and the total fecundity of the stock would increase to 40% level compared

to that of an unexploited population.
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Fig. 1 Map showing the Seto Inland Sea and the adjacent area.
(A; Kii-Channel, B; Osaka-Bay, C; Harima-Nada, D; Bisan-Seto, E; Hiuchi-Nada, F; Aki-Nada, G; Iyo-
Nada, H; Suo-Nada, I; Bungo-Channel, 1; Inami, 2; Gobo, 3; Hiizak, 4; Goshiki, A-H; the Seto Inland
Sea, A-D; the East Area, E-H; the West Area, I; the Pacific Ocean)
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Table 1. The catch-at-age data of Spanish mackerel (X10%).

Jan.~Apr. Sept.~ Dec.
Year e Year e
0 1 2 3+ 0 1 2 3+
1987 206 709 323 157 1987 4538 1089 73 26
1988 627 460 135 18 1988 12971 2254 460 27
1989 696 490 202 63 1989 2804 997 33 19
1990 437 386 45 ’ 9 1990 5802 972 9 14
May—~ Aug.
age
= 0 1 2 3 4 5 6+
1987 5092 10079 5004 1483 585 0
1988 3923 3769 4736 1366 338 61
1989 4766 3307 1506 883 303 128
19380 588 6143 6262 3274 588 221
May ~ Dec.
age
Year 0 1 2 3 4 5 6+
1987 4538 6181 10152 5022 1488 587 0
1988 12971 6177 4229 4756 1372 339 62
1989 2804 5763 3340 1516 889 305 129
1990 5802 1560 6152 6270 3278 598 221

Note) The fishes of age 3+ from September to December were divided to the older ages based on

the proportion of May-August.
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Fig. 2 The Spanish mackerel catch by area.
(T; the Seto Inland Sea total, E: the East
Area, W; the West Area)
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Fig. 3 Trends on the Spanish mackerel CPUE by
drift netter in Goshiki.
Based on Nakamura 1991b with suplle-
menting the 1990 data.
(S; Spring, A; Autumn, Y; Year total)
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Fig. 4 Trend on average individual weight of the
Spanish mackerel caught by drift netter in
Goshiki.

Based on Nakamura 1991b with suplle-
menting the 1990 data.
(S; Spring, A; Autumn, Y; Year total)
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Fig. 5 Trend on the Spanish mackerel catch in the
Harima-Nada and that off Gobo within the
wintering area.

(E; the East Area, H; the Harima-Nada,
G; Gobo)
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Fig. 6 The averaged catch curve of the Spanish
mackerel stock in the eastern Seto Inland Sea
during 1987-1990.
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Table 2. The partial recruitment at age 0 and age 1 estimated by the use of cohort analysis.

(M =031, F, = 044)

Year Age Catch Population F F./F,
class 6] (x10% (x10%

1986 1 6641 21175 0.331 0.75
1986 2 4431 14315 0.440 1.00
1987 0 5165 36767 0.177 0.40
1987 1 6667 22581 0.415 0.94
1987 2 3385 10935 0.440 1.00
1988 0 13667 62467 0.291 0.66
1988 1 6149 34245 0.233 0.53
1988 2 6161 19903 0.440 1.00
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Table 3. Yield per recruit analysis of the Spanish mackerel.

(a) In the case where the present partial recuitment pattern was used.

Fishing Catch Yield Average Yield per Relative
mortality (Number) (Kg) weight unit effort stock size
coefficient (kg)

0.1000 0.196 0.468 2.386 1.685 0.68

0.2000 0.324 0.675 2.082 1.215 0.48

0.3000 0.413 0.757 1.834 0.909 0.34

0.4000 0.478 0.780 1.633 0.702 0.26

0.5000 0.528 0.776 1.470 0.559 0.20

0.6000 0.568 0.760 1.338 0.456 0.16

0.7000 0.600 0.738 1.230 0.380 0.13

0.8000 0.628 0.716 1.141 0.322 0.10

0.9000 0.651 0.695 1.067 0.278 0.09

1.0000 0.672 0.675 1.005 0.243 0.07

| 1.1000 0.690 0.657 0.953 0.215 0.06

1.2000 0.705 0.641 0.909 0.192 0.05

¥ 1.3000 0.719 0.627 0.871 0.174 0.05
1.4000 0.732 0.614 0.839 0.158 0.04

1.5000 0.744 0.603 0.811 0.145 0.03

F..: 0.2656 0.386 0.738 1.913 1.000 0.38

Frax 0.4251 0.492 0.781 1.589 0.662 0.24

(b) In the case where the fishing was ceased in the autumn season.

' mortality (Number) (Kg) weight unit effort stock size
!

Fishing Catch Yield Average Yield per Relative
coefficient (kg)
0.1000 0.155 0.466 3.005 1.802 0.72
0.2000 0.256 0.699 2.725 1.352 0.54
0.3000 0.327 0.812 2.486 1.048 0.42
0.4000 0.378 0.863 2.284 0.835 0.33
0.5000 0.417 0.880 2.113 0.682 0.27
0.6000 0.447 0.881 1.969 0.568 0.23
0.7000 0.472 0.872 1.845 0.482 0.20
0.8000 0.493 0.858 1.739 0.415 0.17
0.9000 0.511 0.841 1.647 0.362 0.15
1.0000 0.526 0.824 1.566 0.319 0.13
1.1000 0.540 0.807 1.495 0.284 0.12
[ 1.2000 0.552 0.790 1.432 0.255 0.11
1.3000 0.563 0.774 1.375 0.230 0.10
1.4000 0.572 0.758 1.325 0.210 0.09
1.5000 0.581 0.743 1.279 0.192 0.09
F.. 0.3195 0.338 0.825 2.444 1.000 0.40
Frne 0.5493 0.433 0.882 2.039 0.622 0.25
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