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Evaluation of Hydrographic Conditions on the Fluctuation in Catches
of Common Squid during Period of Northward Migration
in the Waters around Sado Island in the Japan Sea

Satoshi KAWAMURAY and Mitsuyuki HIRAI?

Abstract
The effects of hydrographic conditions on the interannual fluctuation in catches of
common squid during period of northward migration in the waters around Sado Island
were studied, using multiple regrresion analysis of catches from 1980 through 1991.
Catches fluctuate in relation to not only the stock level, but also hydrographic conditions
such as warm and cold water regions appearing in the temperature distributions at 50m
depth. The multiple regrresion equation of catches (Y) is as follows:

Y=-65.96+136.18X,—10.16 X;+11.81X,

Where, X, X;, and X, show stock level, east/westward fluctuation of cold water regions
(E/WFCR), and north/southward fluctuation of warm water regions (N/SFWR), respec-
tively. The effects of N/SFWR and E/WFCR on fluctuation in catches are considered
as a supplying mechanism of school and wall effects for local fishing ground formation.

Key words catch fluctuation, fishing ground, hydrographic condition, migration, squid
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Fig. 1. Study area. Shaded areas show Fig. 2. Schematic representation of method
major fishing grounds for common squid to retrieve distribution of warm and cold
after UENO (1977). water regions from temperature distribu-

tion at 50m depth of early June. X,/X;
and X,/X; denote meridional/zonal dis-
tances from 38°N/138°30'E to southern
most point of cold water and northernmost
point of warm water regions.
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Fig. 3. Seasonal fluctuation in monthly landings of raw common squid at Ryotsu Port
of Sado Island. Closed circles and vertical bars indicate means and standard
deviations based on data from 1980 through 1991.
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Fig. 4. Interannual fluctuation in catches of common squid during period of northward
migration (from May through August) in waters around Sado Island and stock index of
common squid in the Japan Sea based on cooperative angling survey of early June.
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Fig. 5. Temperature distributions at 50m depth of early June. Dotted and hatched
regions indicate cold (£9C) and warm (>13°C) water regions, respectively.
Hydrographic charts were transcribed from “Monthly hydrographic charts for
fishing grounds in the Japan Sea”.
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K, EERENTICH 5 RAER O RBREER T 5. £, Xi~X, 05 20HHLEHK O
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Table 1. Correlation coefficients between variables used in multiple regression analysis of catches
for common squid during period of northward migration. See Fig. 2 in detail of hydrographic
factors X, ~ X;.

Stock (Xi) X, X X, X
Catch (Y) 0.66* —0.34 —0.36 0.52 0.35
Stock (X)) —0.40 —0.19 —0.05 —0.24
X, 0.66* 0.34 0.17
X, 0.21 —0.08
X, 0.84**

*a—0.05 **a=0.01

Table 2. Matrix of constants, partial regression coefficients, and multiple correlation coefficients
as the result of multiple regression analysis of catches for common squid during period of
northward migration. See Fig. 2 in detail of hydrographic factors X, ~ X;.

Variables Stock (X)) X, X, X, X

Coefficient y el @ as a, as v
655.90 121.90* —8.93 12.50** 0.91
609.86 161.83* —3.65 7.01* 0.86
—65.96 136.18** —10.16* 11.81** 0.93
300.67 165.15** —4.74 6.58* 0.86

*a=0.05 **a=0.01
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