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Annual changes (solid line with diamonds) in the catch of yellowtail from Japanese waters
between 1894 and 2005. The linear trend and step changes indentified by STARS were shown

as dashed and solid bold lines, respectively.
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Annual changes (solid line with diamonds) in the catch of yellowtail for six fisheries regions (northern Japan
Sea, Sanyin, East China Sea, Northern Pacific, Bousou, and Southern Pacific) between 1894 and 2005. The step
changes indentified by STARS were shown as bold lines.
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Annual change (solid line with diamonds) and five years moving average (red
line) in winter SST (Sea Surface Temperature) for Area C (top panel) between
1900 and 2002. The step changes indentified by STARS were shown as solid bold

lines.
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Table 3-1-1. WX 7Y i & EE 5l 2 KR O FHBI AR EL
Regression coefficients between catch of yellowtail and SST by fishery region for the period of
1900-2002

Japan Sea ECS Pacific

A C D E F G H I
JS_CN -0.42%*%  0.45%*%  0.21* 0.57**  0.59*%*  0.60**  0.51**  (0.32%*
SANYIN -0.43**  0.44%*  0.12 0.51**  0.67**  0.67**  0.38**  0.29%*
ECS -0.36%*  0.28**  0.01 0.40%*  0.56**  0.54**  030**  0.16
PO_N -0.35%*%  0.48**%  0.29%*%  0.52%*%  0.40%*  0.49%*%  0.47*¥*  0.38**
BOUSO  -0.44**  047**  0.21% 0.58**  0.58**  0.68**  035**  0.18
PO_CS -0.02*%*  -0.02 -0.03 -0.02 -0.10 -0.04 0.06 -0.08
TOTAL  -0.50**  0.51**  0.19 0.63**  0.68**  (0.73**  0.53%*  (.32%%*
JS_CN, SANYIN, ECS, PO_N, BOUSO, PO_CS and TOTAL represent catch of yellowtail

from northern Japan Sea, Sanyin, East China Sea, Northern Pacific, Bousou, Southern

Pacific and total Japan, respectively. A and C-I indicate the area for SST (See Fig. 3-1-3).

Single and double asterisks represents significance at P<0.05 and P<0.01, respectively.

12

Area C+Winter (1952-2002)

10

SST (°C)
o

1952 1962 1972 1982 1992 2002
50000

Set net (1952-2002)

40000

30000

20000

Catch (tons)

10000

O 1 1 1 1 1 1 1 1 1 1
1952 1962 1972 1982 1992 2002

Fig. 3-1-4. 1952~20024F 12 B} % C #EiAZKiR (1) & 7)) @ iR (F)
DR, RO KIE STARS IZL o THRIHE AL YV — L 2 RT,

Annual change (solid line with diamonds) in winter SST (Sea Surface
Temperature) for Area C (top panel) and in catch of yellowtail from set net
fishery (low panel) between 1952 and 2002. The step changes indentified by
STARS were shown as solid bold lines.
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Annual changes in the catch of yellowtail by age group (0, 1 and 2+) from set net fishery in the Japan Sea
during 1971-2006 (fishing year).
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catch of yellowtail by age group (0, 1 and 2+) from set net fishery during 1971-2006
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Annual changes in abundance index (top three panels) of
yellowtail by age group (0, 1 and 2+) for four areas (north,
central, west and Tsushima)during 1971-2006 (fishing year).
The annual water temperatures in winter and summer in the
Japan Sea were shown in the low panel.



7)) OREY - il &SRB O BAR ORI & R R TR O B % 83

Table 3-1-2. @3] CILEs, W3k, PEER) oskiEsIaEi s L OBREERE & OFHE R
Correlation matrix between abundance indices of yellowtail for three areas (NJS, CJS and
WJS)and between abundance index and environmental factors (EF)

NJS CJS WJS

Area Age 0 1 2+ 1 2+ 0 1 2+

NJS 0 - X X X ] X o o L
1 ( o X [ o
2+ ] L

CJS 0 X X X X O O
1 X X X
2+ o

WIS 0 o L O X L L
1 o X o o
2+ (]

EF WT (] L ( O [ (] (] o L
CWA O O O X X X O X O

@ : positive correlation; O: negative correlation; X : no significant correlation

NJS, CJS and WJS represent the northern (Niigata-Aomori), central (Toyama-Uchiura

Ishikawa) and western (Sotoura, Ishikawa-Kyoto) Japan Sea, respectively.

WT and CWA represent water temperature and cold water areas index respectively.
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Relationships in the abundance index of yellowtail between large age group (2+)
and young age group (0 and 1). (Top panel: northern region; low panel: western
region). The red cycles and blue diamonds indicate plots between age 2+ and
age 0 (N2-WO0 or W2-W0), and between age 2+ and age 1 (N2-W1 or W2-W1),
respectively. Regression line and equation are shown.
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Relationships between abundance index by age group (0 and 2+) and water
temperature. (Top panel: age 0; low panel: age 2+). The red cycles and blue
diamonds indicate plots between abundance index in northern (NO, N2)
and western (W0, W2) areas, with water temperatures (WT), respectively.
Regression line and equation are shown.
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Fig. 3-1-10 (a). HAMGEIC BT 247 (3 A) RHKROGAOHEE, KoL FHFEEZhzh CTL10 CERT,
Distributions in winter (March) sea surface temperature (SST) in the coastal Japan Sea from 1963-1998. The
red and blue areas indicate 9 and 10 degrees in SST, respectively.
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Fig. 3-1-10 (b). HAHFICBIF 547 (3 A) KEKBROGA DOELE, KL FRZERZNI TL10 CERT,
Distributions in winter (March) sea surface temperature (SST) in the coastal Japan Sea from 1963-1998. The
red and blue areas indicate 9 and 10 degrees in SST, respectively.
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Fig. 3-1-11. AEEIZ L 2 HARBEOLFKIRDOFERWEILOBEXK, 7R (+) <A+ ()
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Schematic diagrams to show the typical years in the distributions in winter sea surface
temperature in the coastal Japan Sea from 1960s to 1990s. The red and blue areas indicate 9 and 10
degrees in SST, respectively. The single (double) cross (slash) indicate the strength of warm (cold)
year. The location of Noto Peninsula was marked by green lines.



7 OBE) - W & BRSO BAROM] & Rl TR0 M 89

Fig. 3-1-12. HARRE LR 3 B O KRS DFELEA HflE 9 CERT HMIIERLEEDMNEEZRL T,
Distributions in sea surface temperature (SST) in March around in the Japanese waters from 1982-2007. The
yellow areas indicate 9 degree in SST. The location of Bosou Peninsula was marked by dotted lines.
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Fig. 3-1-13. fUKMFIT & 5 H AR L 012 H O RKMKIE AT D2 L, #1329 Cx 29, RIEHEEE 0 AL
ZRLTWD,

Distributions in sea surface temperature in December around in the Japanese waters for typical years from
1980s to 2000s. The location of Tsugaru Strait was marked by dotted lines.
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