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Study on the Management of Basket Trap Fishing of
Tsubai-Whelk (Buccinum tsubai) at the Fishing
Grounds off Niigata, in the Japan Sea

Fumiaiko KaTto?

Abstract

A biological study was carried out on the Tsubai-Whelk (Buccinum tsubai) using samples ob-
tained at the Niigata Fish Market during the period from January to May in 1970.

The mesh size experiments on basket trap fishing for B. tsubai were carried out on the fishing
grounds off Niigata and off Kaga, in the Japan Sea, in September and November 1970 and in August
1971.

The results obtained are summarized as follows:

1) The shell height distribution of B. fsubai landed by basket trap fishing from the fishing
grounds off Niigata, which had already been explored have several modes and bumps. Mean shell
height in each year class and age composition are obtained by analysing the shell height distribution
by Tanaka’s graphical method. Using the WALFORD’s finite differences diagram the voN BERTAR-
ANFFY growth equation was estimated as follows:

1;=286.5123 (1 —¢0-2474(t-0.0794))

2) With the same procedure as in 1), age composition was obtained by using samples of B.
tsubai from grounds off Kaga which was an unexplored region for basket trap fishery untill Sep-
tember 1971. By comparing the survival rate calcnlated from the age compositions of B. tsubai
collected off Niigata and off Kaga, it was found that the instantaneous natural mortality coefficient
can be estimated at 0.9281, and the fishing mortality coefficient at 0.9330.

3) The other parameters in B. tsubai’s population dynamics were estimated. Utilizing those
parameters the yield-per-recruitment for the off Niigata stock of B. fsubai was calculated with the
possible average age range of first capture and fishing mortality rate.

4) Analysing the results of the mesh size experiment on the basket trap fishery, the relation-

ship between mesh size (x mm) and 50% selection point of shell height (y mm) was found to be as

D AR O—ITIIAERBIFEL0], HAKEFSKERSTRELL.
2 F951 PrETWIAGERT 1777 H5939—22 B A HE XK EMFLTT
(Japan Sea Regional Fisheries Research Laboratory, Suido-cho 1 chome, Niigata 951, Japan)



follows:
y=0.6667+=x

5) The isopleth diagram shows that the maximum vyield-per-recruitment occurs when the
value of the age entry is 2.0 and the value of the fishing coefficient is 1.34. To obtain this yield
the mesh size has to be increased from the present 22 or 23 mm to 32mm. The advantage in yield
is expected to be only about 104, in spite of 409 increase in fishing effort.

The best management in the basket trap fishery for B. tsubai can be considered as follows:

a) Expand the mesh size to a 6 mm larger mesh.

b) Decrease the fishing effort 109 from the present one.
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Fig.1 Shell height frequency dietribution of B. tsubai, caught off Niigata
by basket-trap fishery in January to May, 1970.
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Table 1 Results from the TANAKA’s method analysis of B. fsubai shell height distri-
bution.
Sampling area Off Niigata Off Kaga
Standard . Standard see
Mean P Composition Mean P Composition
Item deviation deviation
mm mm number mm mm number
Agel 1 20. 6 1.7 211 27.3 1.4 65
11 33.6 3.9 2,536 38.0 2.9 1, 241
11 48.0 2.0 358 48.5 1.5 466
v 55.0 1.9 89 55. 6 2.4 299
A% 62.0 1.0 17 64.0 1.5 28
Survival rate (S) 0. 1555 0. 3953
Mortality coefficient
(instantaneous)
Total (Z) 1. 8611 0. 9281
Natural (M) 0.9281 0.9281
Fishing (F) 0.9330 0
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Fig.2 WaLFoORD’s finite differences diagram for shell height of B. tsubai.
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Fig. 3 Growth curve of B. tsubai.
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Fig. 4 Shell height frequency distribution of B. tsubai, caught off Kaga in
the basket-trap experiment on R/V Mizuho-Maru in August, 1971.
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Fig. 5 Age compositions of B. tsubai caught by R/V Mizuho-Maru in the

region of off Kaga (open circle) and by basket-trap fishery off Niigata
(solid circle).
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Table 2 List of definitions of the symbols and values of estimated parameters.

Notation or value of

Symbol Definition estimated parameter
Yw  Annual yield in weight Variable dependent with F and ¢,’
R Number of fish recruited annualy in exploited area at Constant

age t,
F Fishing mortality coefficient (instantaneous) Variable independent
to Age at entry to exploited phase Variable independent
M Natural mortality coeffcient (instantaneous) 0.9281
to Age at recruitment 0.5
ta Maximum age 6.0
W,  Asymptote of the voN BERTARANFFY growth curve in 76. 4710
weight
to Arbitrary origin of the voN BERTARANFFY growth curve  —0.2474
K Parameter of the voN BERTARANFFY growth equation 0.0794

Age(tp’) of B.tsubai(in years),

entering the traps

Mesh size (mm)

1.0 2.0

Fishing mortality rate (F)
OB VMRS to 3 X ONRIEREL F x4 oA E Y 0 R Y/R (24 B &
CEMESS IR D « JIAEY D s Y/R-F(EHE) O%Faf
Fig. 6 Isopleth diagram of yield-per-recruit Y/R (Solid curves) and yield-per-recruit-per-
fishing coefficient Y/R-F (dotted curves) of B. tsubai, against average age of first

capture #,” and fishing coefficient F.
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Fig. 8 Selection curves showing the change of selection rate with relation
to the mesh size and shell height.
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Table 3 Selectivity of mesh size in whelk-trap fisheries.

Mesh size (mm)

16 22 28 34
Ranee of selectio { Min. shell height (mm) 16 21 24 30
n
& Max. shell height (nm) 68 67 68 70
. . Shell height (mm) - 23 28 35
509 select t
% selection poin { Age (years old) - 1.33 1.66 2.18
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Fig. 9 Relationship between mesh size (x mm) and 50%
selection shell height (y mm).
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