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Changes in the Age Composition of Japanese Spanish Mackerel,
Scomberomorus niphonius, in the Western Seto Inland Sea, Japan

Naoaki Kono, Yukio Hanamura, Yuho Nishiyama and Masaaki Fukuda

Long term changes in the population structure of Japanese Spanish mackerel, Scomberomorus niphonius
(Cuvier) in the western Seto Inland Sea are discussed based on fisheries statistics, together with CPUE
(catch per vessel) analysis and age composition data from Kawarazu Fisheries Port in Hiuchi-Nada. The
catch of Japanese Spanish mackerel in the western Seto Inland Sea showed a maxima in the 1980s, with
the highest catch being 2,848 ton in 1980. Thereafter the total catch tends to decrease, and in 1994 it
was only 14.7% of the 1980 level. The annual landings at Kawarazu varied between 6.5 and 92.7 ton
from 1982-1995, and these values showed a positive correlation with catches for the entire western Seto
Inland Sea (r=0.838, p<0.001) . Analysis of CPUE showed a marked decrease from 1987 onward, and
in 1995 it was at 17.4% of the 1987 level. Coinciding with this phenomenon, the catch and effort in
1995 (annual total vessels operated) also decreased to 7.3 and 42.1% of their 1987 level,
respectively.  Analysis of length frequency histograms revealed that the composition of fish of 2-years
and older constituted 81.0-100% of the whole population before 1994, thereafter these fish constituted
59.5% in 1995, and subsequently to 26.1% in 1996. The age composition data from fish scale analysis
also exhibited the same change in age composition structure, though only a slight difference is noted in
the relative composition. Inversely, composition of 1-year old fish increased in recent years from a
low level ranging 0-19.0% from 1986-1994, and comprised 40.5% in 1995 and 73.9% in 1996. There
is a tendency of increasing total length of 1 and 2-years old fish with decreasing CPUE.  All these facts
suggest that the population level of Japanese Spanish mackerel in the western Seto Inland Sea has
decreased significantly over the past ten years, and excessive fishing pressure is assumed to be the prime

factor causing this reduction.
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Fig. 1. Map of the Seto Inland Sea, indicating the sampling location.
A: Kii-Channel, B: Osaka-Bay, C: Harima-Nada, D: Bisan-Seto, E: Hiuchi-Nada, F: Bingo - Geiyo-Seto, G:
Aki-Nada, H: Iyo-Nada, I: Suo-Nada, A-I: the Seto Inland Sea, A-D: the eastern Seto Inland Sea, E-I: the

western Seto Inland Sea, @: Kawarazu
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Table 1. Sampling records of Japanese Spanish mackerel in Kawarazu.

No. of individuals from which

No. of individuals

Sampling day measured fork length some sce?lc_es were taken for
identification of age
May 15, 1986 250 -
May 13, 1987 257 -
May 13, 1988 23 -
May 19, 1989 421 -
May 18, 1990 231 -
May 25, 1991 235 -
May 20, 1992 278 66
May 26, 1993 167 -
May 26, 1994 51 -
May 18, 22,23, 1995 173 28
May 9, 17,28, 1996 155 -
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Spanish mackerel in the Seto Inland Sea from 1952
to 1994.



4 L5 R (2

1982~ 19944E DN EBIZ BT B 7 T %
T, MLBICL 2BEEOHEFRIEEED
68.7~87.5% (F3#792%) LEICHWEZRL
7z (Fig. 3). it LALAL oM B CILB&f 7%
{, 4.4~255% ([ 131%), FOMMO@EFEIZk
LHiEERIL28~13.6% (H7.7%) TH>72, M
TR &M ERAG TR TN bR L EE
RifEL LCHE L Twis,
AEERIGORESD

1982~ 19944E |2 5 4) % Al it & il Ef
O 7 EEEORIRT Fig. 4 IR L7z TR
EEBORMEE X, ), NEEHROEER
(Y. 100 V) BRI TH LD INT,

Y=0.019 X +0.436 (r=0.838)
RSSO EERENSS VEILEPIEEERO

ODrift net MPurse seine [l Others

. JANEA I
80 :

40

Frequency (%)

o]
(=)

| |

oL
1982 1986 1990
Year

1994
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Table2. Age composition (%) estimated from the size frequency histogram analysis for Japanese Spanish mackerel
in May at Kawarazu from 1986 to 1996.
Year
Age

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
1 0 0 0 0 0 0 17.0 19.0 158 40.5 73.9
2 73.8 76.1 47.6 712 64.8 33.6 58.5 72.2 68.1 12.9 10.4
3 21.2 20.1 52.4 274 28.6 49.7 16.7 4.2 16.1 26.3 9.9
4 25 38 0 1.4 6.6 12.5 7.8 4.6 0 15.6 5.8
5 25 0 0 0 0 42 0 0 0 4.7 0
Total (%) 100 100 100 100 100 100 100 100 100 100 100
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Table 3. Age composition (%) estimated from fish
scale analysis for Japanese Spanish
mackerel in May at Kawarazy, in 1992 and
1995.

Year
Age

1992 1995

1 16.7 40.5

2 574 14.8

3 20.1 40.7

4 58 4.0

5 0 0
Total (%) 100 100
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