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Fishery stock assessment and management of

Japanese sea cucumber Apostichopus japonicus in Miyazu Bay

Yoshiaki Shinohara, Hideki Sawada*, Keita W. Suzuki*

Since 2015, fishermen who catch Japanese sea cucumber Apostichopus japonicus by dredge in Miyazu Bay

have their catch regulated to less than 18 kg/day/man, with the wet weight of individual sea cucumbers having

to exceed 300 g. To research the effectiveness of regulations, the abundance of stock left following the seasonal

dredge fishery in 2017, 2018 and 2019 was estimated using an area-density method, with catch rates calculated

from catch amounts per seasons. Yield per recruit (YPR) and percent spawning per recruit (%SPR) analysis was

used to assess fisheries regulations. The abundance of stock left after each fishery season was estimated at 25.1,
28.3 and 23.1 t, with annual catch rate of 31.8, 33.2 and 41.3%, respectively. Post-regulation YPR was 1.6-2.0
times higher, and %SPR rose from 9.8-16.2% to 46.4-54.9% indicating an efficient and sustainable fishery.
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Fig. 1 Miyazu Bay, and location of Japanese sea cucum-
ber dredge fishery.
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Fig. 2 Bottom topography Miyazu Bay. The survey area
was divided into 13 sampling blocks, with blocks sub-
divided into three depth zones (0-13 m, 13-18 m and
>18m).
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Table 1 Abundance of the Japanese sea cucumber stock in Miyazu Bay estimated in the fishery seasons of 2017, 2018

and 2019.
2017 2018 2019
Depth A(l)’ea2 Density Post-fishing Density Post-fishing Density Post-fishing
[m] [10° m?] 10 ind /m? abundance 10 ind Jm? abundance 10 ind Jm? abundance
U0 ind /] s gngy  [107ind/m] oy gegy DO ind/m] s
. 0-13 2.2 2.7 5.8 4.0 8.7 1.8 4.0
M%;S:if;;"“ 13-18 11 1.1 11 41 44 1.9 2.0
18- 0.6 1.2 0.8 33 2.2 3.0 1.9
Center section 0-13 1.1 3.1 35 1.8 2.0 0.4 0.5
West side 13-18 0.4 1.6 0.7 34 1.5 0.0 0.0
18- 1.7 1.0 1.7 1.7 2.9 1.1 1.8
. 0-13 0.7 9.1 6.8 43 32 3.7 2.8
Cl"sif,:;tffsizzc“"n 13-18 13 25 33 0.6 08 21 28
18- 0.5 3.0 1.6 3.7 2.0 5.8 3.0
. 0-13 1.4 4.2 6.0 52 73 2.8 3.9
Cl“f;:;;fsfizzc“"“ 13-18 18 0.0 0.0 05 09 0.0 0.0
18- 0.8 - - - - - -
Center section 0-13 0.4 2.0 0.8 12.9 52 2.5 1.0
East side 13-18 0.4 0.0 0.0 53 23 2.7 1.2
18- 1.8 1.8 3.2 0.0 0.0 1.8 33
Mouth section 0-13 0.5 ) . . . ) .
East side 13-18 0.2 ) . ) . ) N
18- 4.1 3.6 14.7 2.4 9.9 2.6 10.5
Total post-fishingabundance [10* ind.] 49.9 53.2 38.8
Average wet body weight [g] 501.7 531.3 596.3
Total post-fishingabundance [t] 25.1 28.3 23.1
Total landings [t] 11.7 14.0 16.2
Total pre-fishing abundance [t] 36.8 423 39.4
Fishing rate [%] 31.8 332 41.3
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Fig. 3 Isopleth diagram of yield per recruit (YPR). Solid
rectangle = present situation: broken rectangle = past
situation : dash dot rectangle = the most efficient point
when fishing coefficient F is fixed at present situation.
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Fig.4 Percent spawning per recruit curves (%SPR) at first

capture, 3, 5, 6 and 7 years age.
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Fig.5 Relationship between YPR and fishing coefficient
F at first capture 3 and 5 years age: left and right pan-
els, mortality coefficient M = 0.2 and M = 0.3.
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Fig.6 Relationship between %SPR and fishing coefficient
F, with mortality coefficient M = 0.2 and 0.3 at first
capture 5 years age.
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Fig.7 Average unit price (¥/kg) of Japanese sea cucumber
caught in Miyazu and Maizuru areas, 1998-2019.
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