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Influence of Tsushima Warm Current on the fishing ground
formation of swordtip squid (Photololigo edulis)
in the Sea of Genkai, Japan

Akihiko Anpo', Hideaki NakaTa? and Joji Istizaka®

In order to examine the effect of the Tsushima Warm Current on the swordtip squid Photololigo edulis fishery in the
Sea of Genkai, we analyzed the operation record by squid fishing boats and satellite sea surface temperature (SST) in
April and November from 2000 to 2005. The swordtip squid was fished in the area of limited range of SST during each
month; however, the SST of the fishing ground in April was quite different from that in November. The distribution of
fishing positions weighted-averaged by daily catch was classified into concentrated or dispersed patterns in April. On
the other hand, the distribution of the fishing positions in November only had a concentrated pattern. Inflow of the Tsu-
shima Warm Current into the Sea of Genkai in April was also classified into offshore or inshore patterns, judging from
monthly satellite SST; however, it was not clearly consistent with the distribution patterns of the fishing positions. It
was revealed that because the above temperature range in April was suitable for spawning of the swordtip squid, the
fishing ground was concentrated into a narrow zone in the years when the area with the suitable water temperature was
limited to the narrow zone, depending on the inflow of the Tsushima Warm Current. In the years when the area suitable
for spawning was widely distributed, the fishing ground was dispersed. The fishing ground in November was mainly
formed oft Okinoshima and not related to the temperature suitable for spawning. These results indicated that inflow of
the Tsushima Warm Current to the Sea of Genkai could have strong influence on the fishing ground formation of the
swordtip squid through the temperature condition, particularly in its spawning season.
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Figure 1. Study area (the Sea of Genkai) . The base line used to
measure the distance from shore is indicated with a thick sol-
id line. Thin lines (A-D) perpendicular to the base line were
used for the analysis on spatial change in the sea surface
temperature (see the text for details). @: Location of the
Kanezaki Fisheries Cooperative Association. The isobaths of
60 m and 100 m are indicated with grey lines.
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Figure 2. (a): Annual catch of the swordtip squid by squid fish-
ing boats of the Kanezaki Fisheries Cooperative Association
in 1977-2005. (b): Monthly catch of the swordtip squid by
squid fishing boats in 2000-2005.
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Figure 3. (a): Positions of the fishing operation and the catch of swordtip squid at each position in April. Colored
square indicates the catch (kg) at each position. (b): Average fishing positions weighted by daily catch of the
swordtip squid in April 2000-2005. Larger dots denote that the fishing position was estimated twice at the same
location. Total number (1) of the fishing positions for each year is indicated in each panel.
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Figure 4. (a): Positions of the fishing operation and the catch of swordtip squid at each position in November. Col-
ored square indicates the catch (kg) of each position. (b): Average fishing positions weighted by daily catch of
the swordtip squid in November 2000-2005. See the legend of Fig. 3b for details.
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Figure 5. Number of the fishing position where the swordtip
squid was caught for each sea surface temperature division in
April and November, respectively. N: Total number of the
fishing position.
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Figure 6. (a): Distributions of the monthly average of sea sur- Figure 7. (a): Distributions of the monthly average of sca sur-

face temperature in April 2000-2005. Colored bar in each
panel indicates the temperature range in centigrade. See Fig.
1 for solid and broken lines in the figure. (b): Spatial chang-
es in the monthly average of sea surface temperature in April
2000-2005 along the broken lines added to Fig. 6a (see the
details for the text) . The vertical arrow indicates the location
where water temperature was the maximum for each year.

face temperature in November 2000-2005. See the legend of
Fig. 6a for details. (b): Spatial changes in the monthly aver-
age of sea surface temperature in November 2000-2005
along the broken lines added to Fig. 7a. See the legend of
Fig. 6b for details.
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Figure 8. Monthly changes in the ratio of matured individuals

of swordtip squid in 2004-2007. N: Total number of the
sample for each year.
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