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Catch efficiency of dredge netting for sea cucumber, Apostichopus armata, in northern Hokkaido
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We estimated the catch efficiency of dredge netting for sea cucumber, Apostichopus armata, by using fishery records and GPS
data for fishing boats from coastal areas of northern Hokkaido. We calculated the catch efficiency by subtracting the abundance in
weight recorded on the final capture day from the abundance in weight recorded on the first capture day, and dividing the remainder
by the total catch within a grid. We showed that, for high catch rates, the range of estimated catch efficiency was narrow. We
superimposed the distribution map of catch efficiency onto bathymetry data, and used regression tree analysis to evaluate catch
efficiencies of <1. We revealed that the estimates of catch efficiency ranged from 0.09 to 0.53 (mean 0.29), because of the
complexity of the sea bottom. Our results confirm the validity of estimating the catch efficiency of dredge netting, by considering

the effect of bathymetry.
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Fig. 1 Geographic location of the study site (hatched area).
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Fig. 2 Schematic diagram of a typical dredge net used for sea
cucumber, Apostichopus armata, in coastal areas of
northern Hokkaido.
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Fig. 3 Spatial data processing for estimating the catch efficiency of dredge netting for sea cucumber. 7, number of polygons; X.,
CPUE (kg/m’) in polygon a (a = 1, 2, ..., n); Y., dredged area (m’) in polygon a; C., catch (kg) in polygon a; L, number of
grids; n;, number of selected polygons in grid 2 (h=1, 2, ..., L); Xhi, CPUE in polygon i in grid 4 (i =1, 2, ..., ns); Y, area of
selected polygon 7 in grid h; Y, total area of polygons in grid /; C,, total catch in grid 4; m, number of polygons recorded
in grid / on the first day of the fishing season; X, CPUE of polygon j in grid / recorded on the first day of the fishing
season (j = 1, 2, -*+, mu); Yy, area of polygon j recorded in the grid / on the first day of the fishing season; 4, mean CPUE
(kg/m®) in grid h; os, number of polygons recorded in grid /4 on the last day of the fishing season; Xu, CPUE of polygon k
recorded in grid / on the last day of the fishing season (k =1, 2, -*, 04); Y, area of polygon k recorded in grid / on the last
day of the fishing season; B;, mean CPUE of catch (kg/m’) in grid A.
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Fig. 4 Distribution maps of (a) total dredged area (m’); (b)
total sea cucumber catch (kg); (c) initial sea cucumber
CPUE (g/m%); (d) final sea cucumber CPUE (g/m’); (e)
catch ratio (%) to initial catch weight; and (f) catch
efficiency of dredge netting for sea cucumber in 2008
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Fig.5 Distribution maps of (a) total dredged area (m’); (b)
total sea cucumber catch (kg); (c) initial sea cucumber
CPUE (g/m); (d) final sea cucumber CPUE (g/m’); (e)
catch ratio (%) to initial catch weight; and (f) catch
efficiency of dredge netting for sea cucumber in 2009.
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Fig. 6 Distribution maps of (a) total dredged area (m’); (b)
total sea cucumber catch (kg); (c) initial sea cucumber
CPUE (g/m%); (d) final sea cucumber CPUE (g/m’); (e)
catch ratio (%) to initial catch weight; and (f) catch
efficiency of dredged netting for sea cucumber in 2010.
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Table 1T Deviance weighted score (DWS) of each explana-
tory variable for catch efficiency of dredge netting
for sea cucumber.
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