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Table 1. Sampling dates and stations of turban shell
in Nohara area from 1996 to 1999. These
surveys were conducted at pre and post lei-
sure fishing season of turban shell (by skin
diving) in each year. For stations, see Fig.

1.

Sampling date

Sampling

Year Pre leisure Post leisure station
fishing season  fishing season

1996 June 27 September 12 1-9

1-3, 5, 7,
1997 June 30 September 8 9, 10-15

1-3, 5, 7,
1998 June 29 September 8 9, 10-15
1999 July 6 August 31 3,512
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Map showing sampling stations for turban shell in Nohara area.
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Fig. 2. Change in density (no./m?) of turban shell
between pre and post leisure fishing season in
Nohara area from 1996 to 1999. Alphabet A
and B indicate the sampling dates at pre and

post leisure fishing season at each year.
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Fig. 3. Time change rate of the turban shell density
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season and off season in Nohara area from
1996 to 1999. Alphabet A and B indicate
the sampling dates before and after the leisure

fishing season at each year.
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Fig. 4. Annual changes in frequency distribution of shell height for turban shell at pre and post fishing

season in Nohara area from 1996 to 1999.
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Fig. 5. Relationship between monthly changé rate of
density of turban shell and number of visitors
(by skin diving) during 1996 to 1999. r: cor-
relation coefficient.
30

20f -

10

w
o

N
=]

JN
o

O

w
=1

20t

70

40

50 60
Shell height (mm)

Changes in frequency distribution of shell
height for turban shell caught by visitors in
Nohara area during the leisure fishing season
in 1999.
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Fig. 7. Schematic view for the factors affected the increase (plus sign) and decrease (minus sign) of turban
shell stock in Nohara area.
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Synopsis
Influences of leisure fishing on turban shell Turbo comutus stock in Nohara area
Yutaka Kumaxki, Masashi Itani, Akio Douke, Tetsuji Hisapa and Yuichi HaMaNAKA

In order to verify the influences of leisure fishing on turban stock, annual change of turban shell height and
the density in Nohara area, the western part of Wakasa Bay, were investigated around the leisure fishing season
from 1996 to 1999. After the leisure fishing season, mean turban shell height and the density became smaller and
lower than those before the season in every year. However, mean turban shell height and the density showed
some recoveries until the next fishing season. While frequency distribution of turban shell height showed the
existence of dominant year class under high leisure fishing intensities. These results suggest that there are
complex factors, such as fluctuation of recruitment, on the annual change of turban shell stock in Nohara area.
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