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Studies on the Oceanographic Characters of the
Mackerel and Jack Mackerel Fishing Ground off
the Western Region of the Goto Islands

Hong-Kil RHO and Haruhiko IRIE

In order to study the oceanographic characters of the mackerel and jack macke-
rel fishing ground off the western region of the Goto Islands, the data mainly on
temperature, salinity, fish finder records, the positions of fishing grounds and
other items which were collected in the fishing grounds of this sea area from
January 1971 to June 1972, were analyzed and the following results were obtained.

1. In the western region off Goto Islands which is located on the right hand
side against the flow axis of the Tsushima Current, it was confirmed by dynamic
calculation that stationary vortices exist in summer and a countercurrent against
the Tsushima Current develops in winter.

2. Since this area was covered by the Tsushima Current from June to Decem-
ber, there were not found the Yellow Sea Cold Water, the South Korean Coastal
Water and the coastal water of mainland China. In winter, however, being nearly
of the same density from surface to bottom, a unique homogeneous water mass
(1055240—300) was formed in this area.

3. The fishing grounds formed in this area could be classified into following
three; 1) the fishing ground formed in the area of the stationary vortex, 2) the
fishing ground formed on the oceanic front made up in the mixing area between
the South Korean Coastal Water and the Tsushima Current, 3) the fishing ground
formed in the area of separation of currents. Especially, the first type was
predominant.

4. Jack mackerels were often detected within the thermocline, while mackerels
were found in the layer with hardly any difference of vertical thermal gradient
just above or beneath thermocline.

5. During the observation period from November 1971 to June 1972, the main
fish shoals, in the night, were frequently detected at a depth of 80 to 130 meters,
the temperature and salinity ranges being 15° to 17°C and 34.5 to 34.7%,
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respectively.

6. In June 1972, the upper layer less than 100 meters of depth began to
increase in temperature accompanied with the depletion of salinty, but the lower
layer did not seem to be affected by such changes and the detection of fish shoals
at night was limited within the lower layer.
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Fig. 1. Oceanographic stations in the mackerel and jack mackerel fishing
ground off the western region of the Goto Islands.
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Fig. 2.

Distribution of temperature at a depth of 50 meters in August
1971 (based on the Outline of Fishing Ground Oceanographic
Condition published by Seikai Regional Fisheries Research

Laboratory, Nagasaki, Japan).
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Vertical distributions of specific volume anomaly (a) and
temperature (b) on the Line III in August 1971 (based on
data from Seikai Reg. Fish. Res. Lab., Nagasaki, Japan).
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Fig. 4. Specific volume anomaly (105¢) on the Line III.
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Table 1. Characters of water masses in the East China Sea in summer.

\
T . Characters ot 105Ast Salinity(%.) Temperature(°C)
Water mass \w\\\\ Max. Min. Min. Max. Max. Min. Max. Min.
T
Water mass of main part of the
Tsushima Current. 21.15 665 32.88 28
gii;eern:nass of the Tsushima 19.35 838 31.17 28.6
Western North Pacific central
water 25.20 280 34.84 18
South Korean coastal water 23.08 21.09 411 593 33.33 32.88 25 19
Yellow Sea cold water 26.00 21.07 202 612 33.69 31.80 23 10
Coastal water of mainland China Lesszot'}ﬁn Less%l&an Les§0.tggn Leszsﬁ}llan
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Fig. 5-A. Detected depths of fish shoal found by fish finder in night.
Solid lines indicate main fish shoal.

Fig. 5-B. Fish finder image of fish shoal in fishing ground. (b) Jack
mackerels at St. 15, Nov. 10, 1971 and (c) mackerel and
jack mackerel at St. 41, Apr. 22, 1972.
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Fig. 6. Fishing ground and distribution of temperature at the depths
of (a,b) 50m and (c,d) 100m.
The distribution of temperature is based on the Outline of
Fishing Ground Oceanographic Condition published by Seikai
Reg. Fish. Res. Lab., Nagasaki, Japan.
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Fig. 7-A. Relations between the vertical distribution of temperature
and the layer at where jack mackerel shoals were detected
(the western region off the Goto Islands).
The parts of parallel lines show the layer at where the
fish shoals were detected and the parts of crossed lines
show the layer at where the main fish shoals were detected.
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Fig. 7-B. Relations between the vertical distribution of temperature
and salinity, and the layer at where macketel and jack
mackerel shoals were detected (the western region off the
Goto Islands.). The parts of parallel lines show the layer
at where the fish shoals were detected and the parts of
crossed lines the layer at where the main fish shoals were
detected.
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Fig. 8. Fish finder image of fish shoal in fishing ground. (a) St.
23, Jan. 13, 1972, (b) St. 24, Jan. 14, 1972.
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Fig. 11. Temperature and depth of the layer at where main fish
shoal was detected.
The vertical solid lines indicate the depth of the layar at
where main fish shoals were detected. The hatched portions
indicate temperature range of the layer at where main fish
shoals were detected.
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Fig. 12. Salinity and depth of the layer at where the main fish
shoal was detected. The vertical solid lines indicate the
depth of the layer at where the mains fish shoal was
detected and the hatched portions indicate the salinity
range of the layer at where the main fish shoals were
detected.
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