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On the recent catch of Pacific cod Gadus macrocephalus
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Abstract

Catch data of the Pacific cod, Gadus macrocephalus, were analyzed to detect any signs
of stock fluctuation in Toyama Bay and its vicinity. During the past 44 years (1953-
1996), the catch of Pacific cod in Toyama Pref. has been decreasing gradually since
reaching a peak (299 tons) in 1965. In Toyama Pref., Pacific cod has been mainly landed
in Shinminato, Uozu and Himi. About 61 % of the 37-year total catch of Pacific cod were
recorded around its spawning season from January to March. Gill nets were the
primary method of fishing in the bay. Total lengths of Pacific cod measured in Himi and
Uozu from 1995 to 1997 were in the range of 37 to 98 cm. Major reason for the decrease
was a decline in trawl net hauled outside of Toyama Bay (around Noto Peninsula
offshore of Ishikawa Pref.). The mean Pacific cod catches during the same 44 years in
neighboring prefectures, Niigata and Ishikawa Prefectures were 3.9 and 10.2 times
higher, respectively. Pacific cod catch in Toyama Pref. was closely correlated with that
of Ishikawa Prefecture, along which coast the spawning grounds are located. Among
these catches (Niigata, Toyama and Ishikawa Prefs.), a remarkable outbreak was
commonly found in late 1980's. A similar outbreak in the trawl net catch of Toyama
Pref. per number of manager suggested the occurrence of a strong year class which
might have been born in the episodic cold winter of 1984.

Key words . Gadus macrocephalus, episodic cold winter, offshore trawl net, pacific
cod, Sea of Japan, Toyama Bay, trend in catch
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Fig. 1 Map showing location of Toyama Prefecture and coastal citiés and towns in the prefecture. Shallow

waters around Notojima Island are known as spawning grounds of Pacific cod, Gadus macrocephalus.
M :Mera, U:Unami, Y : Yabuta, A . Ao, H: Himi.
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Fig. 2 Trend in catch of Pacific cod, Gadus macrocephalus, in Toyama Prefecture.
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Fig. 3 Trend in month ratio of Pacific cod, Gadus macrocephalus, in Toyama Prefecture.
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Fig.4 Trend in Pacific cod catch by use of major fishing gears in Toyama Prefecture. The offshore trawl
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net catch and the longline catch was were carried out off Ishikawa Pref. and in Northern North
Pacific, respectively, by fishermen inhabiting Toyama Pref..
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Fig. 5 Trend in catch (per number of manager) of Pacific cod, Gadus macrocephalus, by offshore trawl net in Toyama
Prefecture.
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Fig. 6 Trend in Pacific cod catch in coastal cities and towns of Toyama Prefecture. Catches in Shinminato were

largely hauled by offshore trawl net. Catches in Kurobe between 1964 and 1966 were hauled by longline in
Northern North Pacific.
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Fig. 7 Recent Trend in Pacific cod catch in coastal cities and towns of Toyama Prefecture. Notice the large
outbreak in late 1980's with a peak in 1988 and a shoulder in early 1990's followed by a peak in 1994.
To : Toyama, Na : Namerikawa.
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Fig. 8 Recent Trend in Pacific cod catch in Himi City (Toyama Pref.), which is located nearest to Notojima Island,
where spawning grounds are known. Areas are located from north to south. Notice the outbreak in late
1980'with a peak in 1989.
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Table 1. Catch data (in tons) of Pacific cod, Gadus macrocephalus, in Niigata, Toyama and
Ishikawa Prefectures.

Prefecture MEAN + S.D. MIN MAX (Year) Ccv
Niigata 382.4 + 201.8 118 1,159 (1989) 0.528
Toyama (Total) 98.0 £ 58.0 7 299 (1965) ~ 0.592
Toyama (IB) 315+ 203 3 88 (1978) 0.644
Toyama (OB) 664 = 494 2 229 (1965) 0.744
Ishikawa 1,002.4 + 493.1 198 2,421 (1966) 0.492
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Fig, 9 Comparison of trend in Pacific cod catch among Niigata, Toyama and Ishikawa Prefectures.
Notice the common outbreak in late 1980's.
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Table 2. Coefficients of correlation between prefectural catches (in tons) of Pacific cod, Gadus
macrocephalus in three chronological division for forty-four years.

Combination of 1953-1996 1953-1974 1975-1996
prefectures (44 years) (Former 22 years) (Later 22 years)
Niigata - Toyama 0.053 -0.122 0.500*
Niigata - Ishikawa 0.289 0.121 0.456*
Toyama - Ishikawa 0.569** 0.618** 0.684**
Niigata - Toyama (IB)* 0.365* 0.084 0.506**
Niigata - Toyama (OB)* * -0.088 -0.192 0.404
Toyama (IB) - Ishikawa 0.614** 0.483* 0.780**
Toyama (OB) - Ishikawa 0.415** 0.548** 0.490*
Toyama (IB) - Toyama (OB) 0.254 0.374 0.581**

+: In Toyama Bay; ++: Out of Toyama Bay (around Noto Peninsula).
% % : Significant (p<0.01), * : Significant (p<0.05)
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Fig. 10 Total length composition of Pacific cod, Gadus macrocephalus, landed in Himi Fish Market from
1995 to 1997.
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Fig. 11 Total length composition of Pacific cod, Gadus macrocephalus, landed in Uozu Fish Market from
1995 to 1997.
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Table 3. Average, standard deviation (S.D.) and mode of total length of Pacific cod,
Gadus macrocephalus in Himi and Uozu fish markets in Toyama Prefecture.

Fish market Year Number Average S.D. Mode*
Himi 1995 9 73.1 144 68.5
1996 52 64.9 124 72.5
1997 32 67.2 13.2 75.0
Total 93 66.4 13.0 72.5
Uozu 1995 4 59.0 84
1996 25 64.9 89 62.5
1997 12 67.9 73 72.5
Total 41 65.2 8.6 62.5
* See Fig.10 or Fig.11.
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