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Stock evaluation using DeLury’s method for the red snow crab in the Sea of Japan, off Southern Hokkaido

NoBORU HOSHINO

Hokkaido Research Organization, Central Fisheries Research Institute, Yoichi, Hokkaido, 046-8555, Japan

Experimental fishing of the red snow crab was performed off the coast of Southern Hokkaido in the Sea of Japan from the late

1970s to 2011. In this study, we have reported the stock evaluation results for the red snow crab on the basis of analysis of the fishing

data. The fishing grounds were divided into 4 areas, and catching efficiency and annual stock size for each area were estimated using

DeLury’s method. The estimates for annual stock size in every fishing area increased until the middle of the 2000’s and have decreased

gradually since then. The exploitation rate was estimated to be 30% on an average. These results suggest that the recent TAC was

appropriately decided for the level of stock size ; however, the subsequent change in stock size must be considered.
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Table1 The progress of experimental fishing of the red snow crab in the Sea of Japan, off Southern Hokkaido

Year 1985 1986 1987 1988 1989 1991 1992 1993 1994 1995 1996 1997 1998

Catch (1) 391 781 835 1,064 1,280 1,274 1,307 913 332 391 671 755 815

Total allowable catch (t) - - - - - - - - - 400 920 1,060 1,100
Number of vesseles 3 3 3 4 4 4 4 4 1 1 2 2 2

Fishing season

Jul-Dec. Jul-Dec. Jul-Nov. Jul-Oct. Jul-Oct. Jul-Oct.

Jul-Oect. Jul-Oct. Jul-Oct.  Jul-Oet. Jul-Oct. May-Oct. May-Sep. May-Sep.

2005 2006 2007 2008 2009 2010 2011

Year 1999 2000 2001 2002 2003

Catch (1) 589 499 1,006 948 762

Total allowable cateh (1) 590 500 1,200 1,200 1,200

Number of vesseles 1 1 2 2 2
Fishing season

1,100 1,159 1,231 1,291 1,211 1,130 1,040
1,100 1,200 1,300 1,300 1,300 1,200 1,200
2 2 ) 2 2 2 2

Apr-Aug Apr-Aug Apr-Sep. Apr-Aug Apr-Aug Apr.-Aug Mar-Aug Mar.-Aug Mar.-Aug Mar.-Aug Mar.-Aug Mar.-Aug Mar.-Aug
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* The data of isobath was downloaded from the website of Japan Oceanographic
Data center .

Fig. 1 A map showing the fishing area of the red snow crab
in the Sea of Japan, off Southern Hokkaido.
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* The data of isobath was downloaded from the website of Japan Oceanographic Data center .

Fig. 2 Average annual number of fishing operations at each fishing site. Figures drawn on the left and right sides show the records
for vessel basing at the Port of Esashi and the Port of Matsumae, respectively.
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Fig. 3 Annual changes in CPUE on the basis of estimated
catch.
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Table2 Estimated catch in number, frequency of the fishing operation, and CPUE for every year and fishing area

Area | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Catch in number (A) 189524 81,524 68,659 270383 296402 17,254 148569 528896 509,092 237,715 0
Frequency offishing operation (B) 38 19 15 56 51 2 17 70 72 55 0
CPUE (A/B) 4.987 4291 4577 4.828 5812 8627 8.739 7.556 7.071 4,322 -
Area []
Catch in number (A) 219615 274837 339067 283805 439204 548737 B98426 591,509 585447 570340 421271
Frequency offishing operation (B) 62 106 57 T2 76 71 132 69 81 94 71
CPUE(A/B) 3,542 2,593 5.949 3.942 5,779 7,729 6,806 8573 7,228 6,067 5933
Area I
Catch in number (A) 0 0 0 507,758 653,815 1,738355 941235 682018 577,020 588513 291,197
Frequency offishing operation (B) ] 0 0 61 64 123 72 75 56 67 39
CPUE (A/B) - - 8324 10,216 14,133 13,073 9.094 10,304 8,784 TA467
Area [V
Catch in number (A} 178.841 520,007 63,020 428497 621014 419513 918393 910051 559083 434967 673962
Frequency offishing operation (B) 34 62 14 66 78 43 80 104 69 41 70
CPUE(A/B) 5,260 8387 4,501 6,492 7,962 9,756 11,480 8,750 8.103 10,609 9628
Total
Catch in number (A) 587980 876367 470,745 1490444 2010435 2723859 2906624 2712474 2230641 1831534 1386431
Frequency offishing operation (B) 134 187 86 255 269 239 301 318 278 257 180
CPUE (A/B) 4388 4,686 5474 5,845 7474 11,397 9,657 8,530 8,024 7.127 7,702

Table3 Estimated stock size in number, upper confidence limit (95%), lower confidence

year and fishing area

limit, and exploitation rate for every

Area | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Stock size in number (<10%) 878 774 964 1,143 1,526 1,562 1,465 821
Upper confidence limit 905 910 1.018 1,204 1,798 1,674 1,542 914
Lower confidence limit 852 657 910 1,084 1,292 1453 1,388 728
Exploitation rate 022 0.09 028 026 0.10 0.34 03s 0.29
Area [1
Stock size in number (<10%) 711 578 1,165 809 1,205 1,569 1,674 1,750 1,512 1315 1,226
Upper confidence limit 758 626 1.265 871 1.278 1.684 1,755 1,839 1,578 1.370 1.298
Lower confidence linut 667 533 1.075 752 1,137 1460 1,598 1.663 1,447 1.260 1,156
Exploitation rate 0.31 048 0.29 0.35 0.36 0.35 0.54 0.34 039 043 0.34
Area 111
Stock size in number (<10%) 1,692 2056 3337 2,689 1.913 2,059 1.826 1415
Upper confidence limit 1,793 2,156 3432 2,773 2,021 2203 1977 1.536
Lower confidence linut 1,597 1,956 3,243 2,607 1.809 1,922 1685 1,299
Exploitation rate 0.30 032 0.52 0.35 0.36 0.28 0.32 0.21
Area [V
Stock size in number (< 10%) 982 1,744 861 1,345 1,666 1,842 2428 1,973 1,653 2,036 2011
Upper confidence limit 1,223 1.934 1,063 1.388 1,793 1,905 2,558 2,049 1,776 2247 2,156
Lower confidence limit 775 1,574 669 1,302 1,548 1,780 2306 1.898 1,536 1,839 1,866
Exploitation rate 0.18 0.30 0.07 0.32 0.37 0.23 038 046 0.34 0.21 0.34
Total
Stock size in number (<10%) 2,571 2321 2,800 4810 6,069 6,748 8316 7,199 6,689 5998 4,651
Exploitation rate 023 0.38 0.17 0.31 033 040 0.35 0.38 033 0.31 0.30
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Fig. 4 Relationships between fishing effort and CPUE for every year and area.
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Fig. 5 Relationship between estimated catching efficiency (g)
and standardized difference (see equation 2). The fitted
curve indicates a logarithmic function.
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Fig. 6 Annual changes in stock size in every fishing area. The
vertical lines indicate a 95% confidence limit.
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Fig. 8 Frequency distributions of carapace width of the red snow crab for every year and area.
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