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Abstract

In this study, we discussed a relationship between fishing conditions of the Japanese round herring
and fluctuations of the Kuroshio axis on the Pacific coast of the southwest of Japan with multiple re-
gression analysis from 1978 to 1989. Biomass Indez, BI, of the round herring was calculated from the
statistical catch data as an index of the fishing condition. The yearly €, effectiveness of effort for the
round herring was calculated to select the catch data in the whole area of fishing grounds. On the
basis of this calculation, the catch data of the round herring in the areas were used when they were
greater than the other species of sardines. The distances from seven stations (Amami Oh-shima, Yaku-
shima, Toi-misali, Ashizuri-misaki, Muroto-misaki, Shiono-misaki, and Daioh-zaki) to the Kuroshio axis
were defined as an index of the fluctuation of the Kuroshio axis.

Data sets of the multiple regression analysis were composed of BI and the distance from the sta-
tions to the Kuroshio axis as the criterion and explanatory variables, respectively. This analysis were
applied for data sets in five areas of the fishing ground during four catch periods (three months, two
months, one month, and a year). The step wise method based on Akaike Information Criterion, AIC,
was used to select important explanatory variables in multiple regression equations. The results
showed that the most of the multiple regression equations were significant, but the coefficient of de-
termination of equations were low. It is suggested that the distances from the shore to the Kuroshio
axis did not fully explain the variation of BI. For some catch periods, however, the coefficient of de-
termination of equations were increased on each fishing ground. In particular, the distances from Toi-
misaki and Ashizuri-misaki to the Kuroshio axis were significant variables in the equation of March
on the northwestern area of the fishing ground. This equation means that these distances explain
about 71% variation of BI. Signs of the partial regression coefficient of the both distances indicate
that the BI becomes higher when the Kuroshio axis is farther from Toi-misaki and closer to Ashizuri-
misaki.
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Fig.1. Areas of fishing grounds for the Japanese round herring, and locations of seven stations (@) to meas-
ure distances from the shore to the Kuroshio axis on the Pacific coast of the southwest of Japan. The fish-
ing grounds were classified into @Western area, @Eastern area, ®Northwestern area, and @ South-
western area. Arrows at stations indicate direction of measurement.
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*'A: All of the catch data of the round herring.

**B: Catch data of the round herring greater than that
of sardine.

*4C: Catch data of the round herring the greatest
among the fish.

Numbers in parenthesis are those of data.
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Fig. 2. Time series of biomass index of the Japanese
round herring (A) and distances from seven sta-

on the Pacific coast of the southwest of Japan
from 1978 to 1989. See text for calculation on
biomass index.
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Table 2. Result of multiple regression analysis for four catch periods (three months, two months, one month, and
a year) on each area of fishing ground (all area, eastern area, western area, northwestern area, and south-

western area)

Catch Amami  Yaku- . . .. Ashizuri- Muroto- Shiono- _ . : . 2
Period  Ohshima shima O™l ioki  misaki  misaki Doiopzaki Bquation R*(36) - d.f n
(A1l Area)
Jan.~Mar. 0.2708"° * 0.073 1, 60 62
Nov.~Dec. 0.2218** —0.5012** 05450 * ok 0.326 3. 35 39
Mar. 0.3552 0.7170*" 0.3208 * 0.402 3, 17 21
Jan.~Dec. - 234
{Western Area)
July~Sep. —0.3554" " A\ v v 0.126 1, 54 56
July~Aug. —0.4148** \Y4 \Y4 \Y4 0.172 1, 40 42
June 0.4725°" —{(.3804~ 0.7644 " \Y4 v \Y * 0.634 3 17 21
Jan.~Dec. \Y4 \Y4 \4 238
{Eastern Area)
Jan.~Mar, \Y4 v \v4 —0.4305"" ¥ K 0.185 1, 69 1
Mar.~Apr. \Y \v) v —0.4365"" * % 0.191 1, 47 49
Nov. v \V) \Y 0.7181"" -(.3858" * 0.429 2, 21 24
Jan.~Dec. A\ A\ \4 —{0.1659*"* * 0.028 1,281 283
{Northwestern Area)
Jan.~Mar. A\ 0.2045 0.5762°* —0.3290" " \Y \Y4 \Y) * ¥ 0.321 3, 65 69
Mar.~Apr. \Y 0.6582** —0.2980" " \4 A\ \Y4 * ¥ 0.366 2, 4 47
Mar. v 0.8776" " —0.3960" \Y4 v \Y4 * 0.713 2, 20 .23
Jan.~Dec. \v v v \ 260
{Southwestern Area}
Jan.~Mar. —0.1775 0.2280 \Y4 \Y v v 0.087 2, 60 63
July~Aug. 0.3054° v v v v * 0.093 1, 41 43
July 0.4973" \ 4 v v * 0.247 1, 19 21
Jan.~Dec. \ v v v - 239

Multiple regression equation with maximum proportion (R? are shown for four catch periods. Numbers of explanatory variables
indicate standard partial regression coefficients. Significance with asterisk of standard partial regression coefficients and multiple
regression equations, coefficient of determination(R?), degree of freedom(d.f.), and number of data(n) are shown. **significant at
196 level; *significant at 5% level;, Vdeleted explanatory variables; —no equation.
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Fig. 3. Schematic view of a relation between biomass
index of the Japanese round herring and dis-
tances from Toi-misaki and Ashizuri-misaki to the
Kuroshio axis in March on northwestern area of
fishing grounds from 1978 to 1989. In the case of
the Kuroshio axis located in the shaded area, the
biomass index in March for 12 years from 1978 to
1989 is higher than its mean in March. A dotted
line in the shaded area indicates a position of the
Kuroshio axis that brings the average biomass
index.
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