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Fisheries management of diving fishing for disk abalone Haliotis discus discus
stock in Yoro, Miyazu city, Kyoto Prefecture

Yoshiaki Shinohara

The initial stock abundance and catch rate of the disk abalone Haliotis discus discus of Yoro, Miyazu City,
Kyoto Prefecture were estimated using the DeLury method for stock assessment during the 2018 open season
of diving fishing. In addition, a fisheries management method based on value per recruit (VPR) and the percent
spawning per recruit (% SPR) analysis was assessed. The initial population was estimated to be 2,660-3,100
individuals, and the catch rate was calculated to be 0.73—0.85. When the shell length restriction changed from
100 mm, which is the present restriction, to 135.3—-142.8 mm, it was estimated that the VPR was maximized
and 1.45-1.56 times higher than the present. Additionally, % SPR changed from 12.3—12.8% to 41.9-59.4%,
increasing beyond the overfishing level.
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Fig. 3 The shell of disk abalone Haliotis discus discus
showing axes of measurement. S/; indicates the shell
length of ¢-year-old abalone, and s/; denotes ring for-
mation length of #-year-old abalone.
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Fig. 4 The relationship between cumulative catch num-
ber and CPUE (catch number/person/day). Solid line
is regression line, and broken lines are 95% confi-
dence intervals of regression line.
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Table 1 The age — length key for the disk abalone
Haliotis discus discus from July to August 2018
along the shore of Yoro.

Range of shell Number of Age (years)
length (mm) samples 3 4 5 6 7 8 9 10+
100 - 109 7 57.1 429
110-119 6 333 500 16.7
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160 — 169 1 100.0
700 4 OOver 6 years old
600 @5 years old
2
< m4 years old
2500 4 4
S m3 years old
=
= 4
E 400
[
© 300
-
)
°
S 200 -
=]
Z
100 A
0 4

100-109  110-119  120-129  130-139  140-149  150-159  160-169
Shell length (mm)

Fig. 5 Shell length and age distributions of all disk aba-
lones Haliotis discus discus caught at Yoro during the
2018 open season of diving fishing.
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Fig. 6 Cross marks show the relationship between ring
formation length and age of ring pattern formation
for 43 disk abalones Haliotis discus discus caught
at Yoro from July to August 2018. Solid, dash-dot
chain, and broken lines are regression lines (fitted by
von Bertalanffy, logistic, and Gompertz growth func-
tions, respectively, using least squares method).
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Table 2 Estimated parameters of growth functions
and AIC values fitted by von Bertalanffy, logistic,
and Gompertz growth functions using least squares

method.
Parameters
Growth function AIC
Sl k c
Bertalanffy 181.5 0.2604 0.6916 1371
Logistic 143.4 1.005 2.779 1329
Gompertz 151.8 0.6471 2.254 1317
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Fig. 7 Isopleth diagram of value (catch amount) per re-
cruit (VPR) by M (natural mortality coefficient) = 2.0.
Solid-line square is the present situation where first
capture shell length is 100 mm, and F (fishing mortal-
ity coefficient) is 1.54 — 2.35, estimated by DeLury
method. Broken-line square is the most efficient point
when F is fixed at 1.54 — 2.35. Solid circle is the most
efficient point when the first capture shell length is
fixed at 100 mm.
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Fig. 8 Percent spawning per recruit curves (% SPR) of
the disk abalone Haliotis discus discus. Dot, broken,
and dash-dot chain lines show relationships between
% SPR and F (fishery mortality coefficient) for the
first capture at 4, 5, and 6 years old, respectively, and
the 100-mm-shell-length restriction (solid line).
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