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A Few Remarks on Size Regulation of Abalone,

Haliotis discus discus

Toyomitsu Horii, Matsuji Noguchi, and Toshio Ichimaru

The minimum size limitation of abalone was discussed for the purpose of stock manage-
ment, based on the catch data from the Ikitsuki area, northern Kyushu. The abalone catches
were stable at a lovel of 8 mt a year until 1982, under the minimum size limitation of

10.5cm in shell length, The catch rose in 1983 as the size limit was reduced to 10.0cm and

then successively declined by 1986, remaining at a low level of 4 mt since 1987,
Yearly recruit (the 3-year-olds) in number was evaluated to be 48,000 in 1980-'82
and 23,000 in 1988-'90, assuming that the stock was in equilibrium state for those years.

The reduction of size limit may allow to harvest young shells excessively and decrease

the stock size.

Based on the yield contour diagram, the optimal entry size could be given by 14.5cm
and 13.0cm in shell length with F=1.1, M=0.2 and F=1.1, M=0.3 respectively.

The MSY analysis for entry size and parental stock size suggested that the entry size
larger than 12.5cm with M=0.2 and larger than 11.5cm with M=0.3 in shell length were

desirable not to fall into over-exploitation state, under the current status of fishery.
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Fig. 1. Yearly changes of abalone catches in the

Ikitsuki area. The size limit was reduced from
10.5 ecmto 10.0cm in  shell length, in 1983,
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Table 1. Summary of calculations on age composition and catch amount of the abalone (1980~1982) . Calculations
are made, assuming the stock to be in equilibrium state. The shell length of recruit to the fishery is 10.5cm

Age, ¢ W, N, Q Ci w, Nivy
(year) (8) (kg)
3 172.1 47,945 0.036 1,036 178 37,528
4 202.4 37,528 0.466 10,493 2,124 21,628
5 262.6 21,628 0.909 11,796 3,098 7,866
6 366.6 7,866 0.994 4,691 1,720 2,540
i 481.7 2,540 1.000 1,524 734 813
8 602.7 813 1.000 488 294 260
9 717.0 260 1.000 156 112 83
10 821.6 83 1.000 50 41 27

Total (Calculated catch) 8,300

W,: Average weight of shells at age ¢
N; : Population size in number at age ¢
@ : Availability at age ¢

C; : Catch in number at age ¢

W, Catch in weight at age ¢
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Table 2. The calculated and the actual catch amount of abalone in 1983 when the size limit was reduced from’
10.5cm to 10.0cm in shell length.

Age, I3 W; N, Qe G Wl NH'l
(year) (8) (kg)
3 150.5 47,945 0.082 2,359 355 36,469
4 185.7 37,528 0.620 13,960 2,592 18,854
5 256.3 21,628 0.960 12,458 3,193 7,336
6 365.7 7,866 0.998 4,710 1,722 2,525
7 481.7 2,540 1.000 1,524 734 813
8 602.7 813 1.000 488 294 260
9 717.0 260 1.000 156 112 83
10 821.6 83 1.000 50 41 27
Total (Calculated catch) 9,044
Actual catch 9,140

See footnotes of Table 1.
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Table 3. The calculated and the actual catch amount in 1984. The difference between the actual catch and the

calculated catch may be caused by intensive fishing of young shells in 1984.

Age, ¢ W, N, Q: C W, Ni+1
(year) (g) (kg)
3 150.5 47,945 0.082 2,359 355 36,469
4 185.7 37,528 0.620 13,566 2,519 18,322
5 256.3 21,628 0.960 10,860 2,783 6,395
6 365.7 7,866 0.998 4,393 1,606 2,355
7 481.7 2,540 1.000 1,515 730 808
8 602.7 813 1.000 488 294 260
9 717.0 260 1.000 156 112 83
10 821.6 83 1.000 50 41 27
Total (Calculated catch) 8,441
10,755

Actual catch

See footnotes of Table 1.
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Fig, 2, Comparison of calculated (open circle)
and actual catch (solid circle), 1983 ~'87,
Calculated catch made,assuming the recruit
to be constant,
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Fig. 3. Shell length frequency for the calculated
catch (open circle) from 1988 to 1990 and that
for the actual catch (solid circle) in 1989,
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Table 4. Summary of calculations on age composition and catch amount of the abalone (1988~1990). Cal-

culations are made, assuming the stock to be in equilibrium state. The shell length of recruit to the
fishery is 10.0cm.

Age, t W, N, Qr C W, Nita
(year) (g) (kg)
3 150.5 22,610 0.082 1,112 167 17,198
4 185.7 17,198 0.620 6,398 1,188 8,640
5 256.3 8,640 0.960 4,977 1,276 2,931
6 365.7 2,931 0.998 1,755 642 941
7 481.7 941 1.000 564 272 301
8 602.7 301 1.000 181 109 96
9 717.0 96 1.000 58 41 31
10 821.6 31 1.000 18 15 10
Total (Calculated catch) 3,710
See footnotes of Table 1.
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Fig. 4. Yield isopleth diagrame, for two values of natural mortality coefficient,0.2 and 0.3, Line A—A'
shows the eumetric yield curve. Line B —B'shows the relation of entry size to fishing mortality
coefficient at 1/3 level of virgin stock in terms of parental stock size,
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