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Examination of resource estimation method based on operation data from daily report of dredge net

fishing of Japanese sea cucumber Apostichopus japonicus in Miyazu Bay

Yoshiaki Shinohara and Hideki Sawada*

For the resource management of Japanese sea cucumber Apostichopus japonicus dredge net fishing in

Miyazu Bay, simple method for estimating the amount of stock was required instead of the area-swept method.

We examined the method based on the data of catch information recorded by the fishermen in the operation

diary in 2018-2021 in conjunction with area-swept method. By area-swept method, it was observed that the

amount of stock increased during fishing season for the cause of daily recruit by exudation to fishing ground

and growth during fishing seasons in all years, and it was concluded that DeLury method was inapplicable.

However, CPUE [ind./(h-fishing vessel] showed flat or negative tendency throughout the fishing seasons in

some years. It seemed that fishing ground selectivity of fishermen who preferentially tow the dense areas affect

to CPUE, and the possibility was shown that the remaining amount of resource which didn’t catch during

fishing season could be estimated from CPUE at the end of fishing season.
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Fig. 3 Comparison of sea cucumber density at pre- and
post-fishery season of 2018-2021 at each area by ar-
ea-swept method.
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Table 1 Abundance of the Japanese sea cucumber stock and daily change of abundance of each fishery seasons in
Miyazu Bay estimated in the pre and post fishery seasons of 2018-2021.

2018 2019 2020 2021
112 417 1/10 4/16 1/22 3/25 1/21 4/2
Section Depth [ml] Lo
P [106 m?] Pre-fishing  Post-fishing Pre-fishing  Post-fishing Pre-fishing  Post-fishing Pre-fishing Post-fishing
abundance  abundance abundance  abundance abundance  abundance abundance abundance
[103 ind.] [103 ind.] [103 ind.] [103 ind.] [103 ind.] [103 ind.] [103 ind.] [103 ind.]
0-13 2.2 4.6 3.2 2.3 2.8 2.8 6.0 0.9 10.2
A 13-18 1.1 2.2 0.8 1.1 2.8 0.0 1.8 2.4 1.7
18- 0.6 0.3 2.0 0.2 3.0 0.0 0.0 0.5 0.3
0-13 1.1 5.8 2.0 1.3 0.5 2.8 2.4 0.4 7.0
B 13-18 0.4 0.7 1.5 1.3 0.0 0.4 0.3 0.0 0.0
18- 1.7 5.7 2.9 3.1 1.8 5.5 0.0 0.6 0.0
0-13 0.7 1.6 8.7 1.7 4.0 1.5 8.8 1.7 6.5
C 13-18 1.3 1.3 4.4 2.3 2.0 2.1 0.0 1.3 2.2
18- 0.5 0.0 2.2 0.2 1.9 0.3 0.0 0.7 0.0
0-13 1.8 0.0 12.5 1.5 4.9 1.3 3.3 1.3 7.1
D 13-18 2.2 0.0 3.2 0.4 1.2 0.6 3.3 3.9 0.5
18- 2.6 0.0 0.0 1.2 3.3 0.0 1.8 0.6 1.0
0-13 0.5
E 13-18 0.2
18- 4.1 4.0 9.9 9.5 10.5 5.9 3.7 9.2 0.0
Total abundance (A~E) [103 ind] 26.2 53.2 25.9 38.8 23.3 31.4 23.4 36.5
Total abundance (A, B and D) [103 ind] 15.2 28.0 12.9 21.5 14.6 19.9 10.5 24.2
Duration 4betwe4en plre and post-fishing 95 96 63 7
investigation [days]
Average 1flcreasmg s]f)eed of abundance 984 184 128 184
in all area [ind./day]
Average increasing speed of abundance
in area A, B and D [ind./day] 134 % 84 194
Fishing season of 2018 Fishing season 0of 2019
40 - 40 -
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Fig. 4 Wet weight compositions of Japanese sea cucumbers collected by area-swept surveys.
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Fig.5 Total towing time by all specimen fishing vessels
of each sampling sections (A~E) and fishery seasons.
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Fig. 6 The relationship between catch number of more than 300 g (wet weight) sea cucumber per a unit towing
time per a specimen fishing vessel (CPUE [ind./h/vessel]) and operation day of each sampling blocks and
years. No specimen vessels tow in section C in 2021. Dotted lines indicate the regression lines based on the
CPUE data without the 10 days just after the opening of fishing seasons (represented as black points).
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Fig.8 The relationship between dNt/dt and dCPUEt/dt
of all area of Miyazu Bay. Dotted line shows the re-
guression line.
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Fig.9 The relationship between dNt/dt and dCPUEt/dt
of sampling section A,B and D. Dotted line shows the
reguression line.
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