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Recent Trend and Fluctuation in Catch
of Red Sea Bream Pagrus major in Toyama Prefecture

Daisuke FUJITA
Abstract

Recent trend and fluctuation patterns in catch of red sea bream Pagrus major
(Sparidae) were analyzed using 95-years long-term data (1901-1995, closely related
species Evynnis japonica and Dentex tumifrons are not seperated) and the recent
30-years detailed data (1966-1995, the above two species are not seperated, but
categorized into district or fishery type) of Toyama Prefecture. The long-term data
showed that catch had decreased before 1964, the year of minimum catch (22 ton).
After that, however, catch has recovered to the nearly original catch level around
150 ton. Period of fluctuation also changed from ‘long’ (>10 years) to‘short’ (<10
years). Recent characteristic patterns of fluctuation were also detected in catch of
the most dominant species P.major, which was estimated using P.major ratio calcu-
lated from the catch data (categorized into the above three species) of neigbhor
prefectures, Niigata and Ishikawa. Among three prefectural catches of red sea
bream were shown high correlation between Toyama and Ishikawa in early half of
the recent thirty years. Among seven types of fishery, set net is the most important
fishery in Toyama Prefecture, which made up about seventy percent of total catch.
Among nine coastal districts, catch has increased in five, but has decreased in
Kurobe and Uozu. The recent increase in catches of ‘small set net’ and Himi City
(categorized in seperate series), may be the result of fingerling releasing project in
shallow areas of Toyama Bay since 1979.

Key words : Dentex tumifrons, Evynnis japonica, Pagrus major, Red sea bream, Sea
of Japan, Set net, Toyama Bay
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Fig.1 Map showing the coastal cities and towns of Toyama Prefecture.
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Table 1. Regression line equations set up from long-term catch (total) of three
species of red and yellow sea breams in Toyama Prefecture.

Years Equation of regression line r

1901-1995 Y= —0.029X + 104.8 — 0.017
1901-1964° Y= —1.196X + 136.5 — 0.466*
1964-1995 Y= 2.976X + 63.2 0.559*

a: In 1964, minimum catch (21.8 ton) was recorded.
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Fig.2 Long-term trend and fluctuation in the patterns of red sea breams catch in Toyama Prefecture
from 1901 to 1995.
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Fig. 3 Catch of red sea breams in Niigata, Toyama and Ishikawa Prefs. from 1966 to 1995.
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.4 Catch of red sea breams in Niigata Pref. from 1966 to 1994, showing the ratios of Fagrus major,

Fovanis japonica and Dentex ltumifrons.

1966

b

OD. tumifrons
B E. japonica

BP. major

w o O
o o r~

N & % D O~ O O 9O = o
~ M~ ™~ ~ ~ ™~ &~ @

83
84
85
86
87
88
89
90
91
92
93
94

~ —
w© ~

Year

Catch of red sea breams in Ishikawa Pref. from 1966 to 1994, showing the ratios of Pagris major,
Evynnis japonica and Dentex tumifrons.
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Table 2. Mean value, range and coefficent of variance of total or each species of red or yellow sea
breams in Niigata, Toyama and Ishikawa Prefectures from 1966 to 1995.

Species Prefecture Mean = S.D. MIN MAX cv»
P. major Niigata 259.8 £ 63.5 146 384 0.244
(red) Ishikawa 734.0 = 208.6 424 1317 0.284
E. japonica Niigata 140.8 = 57.5 57 330 0.408
(red) Ishikawa 43.2 = 27.3 11 124 0.631
D. tumifrons Niigata 2.6 £ 2.6 0 8 1.013
(yellow) Ishikawa 109.8 + 211.3 9 1113 1.924
Total Niigata 403.5 = 105.4 210 629 0.261

Toyama 117.2 = 46.6 42 189 0.397

Ishikawa 886.4 + 351.1 461 2383 0.396

CV : Coefficient of Variance.
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Table 3. Mean Ratios (in weight) of three red or yellow sea breams in Niigata
and Ishikawa Prefectures.

Prefecture P, major E. japonica D. tumifrons

Niigata 64.4 35.0 0.6
Ishikawa 82.8 4.8 12.4
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Fig.6 Catch of red sea breams and estimated catch of Pagrus major in Toyama Pref. from 1966 to 1995.
Estimated catch was calculated using three different P. major ratios (Niigata, Ishikawa and the
average of the two prefectures) of each year.
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Table 4. Estimated catch of red sea bream P.major in Toyama Prefecture with some referential data
of Toyama (containing Evynnis and Dentex), Niigata and Ishikawa from yearly statistics.

Mean + S.D. MIN MAX CV Regression line r
(Estimated)
Toyama(N)? 75.9 £ 32.2 29 142 0.424 Y= 1.948X 45.693 0.533*
Toyama(l)? 100.0 = 42.8 31 179 0.428 Y= 2.356X 63.465 0.485*
Toyama(NI)? 87.9 £ 37.2 34 160  0.423 Y= 2.153X 54.576 0.510*
(From yearly statistics)
Toyama(PED)® 117.2 = 46.6 42 189  0.397 Y= 2.604X 76.405 0.479*
Niigata 259.8 £ 63.5 146 384 0.244 Y=-2.661X 301.078 —0.363**
Ishikawa 734.0 = 208.6 424 1317 0.284 Y=-8.104X 859.577 —0.336

* Significant (p<0.01), **significant (p<0.05)

a: Toyama(N), Toyama(l) and Toyama(NI) are P.major catch, estimated using every-year P.major
ratio (in weight) of Niigata or Ishikawa or mean value of the two ratios,respectively.

b: Toyama(PED) is catch containing Evynnis and Dentex.

Table 5. Correlation coefficient and partial correlation coefficient (in parenthesis) between estimated
P.major catch in Toyama and real data of the species in neighbor prefectures, Niigata and

Ishikawa.

Combination 1966-1995 1966-1980 1980-1995

Toyama(N)? x Niigata -0.102 (0.153) -0.187 (-0.184) 0.362 (0.239)
Toyama(N) x Ishikawa 0.138 (0.179) 0.687* (0.686)* 0.320 (0.160)
Ishikawa x Niigata 0.308 (0.327) -0.079 (0.070) 0.533**(0.473)
Toyama(l)? x Niigata -0.156 (-0.228) -0.318 (-0.347) 0.292 (0.140)
Toyama(l) x Ishikawa 0.184 (0.247) 0.635**(0.645) * 0.339 (0.226)
Ishikawa x Niigata 0.308 (0.347) -0.079 (0.167) 0.533**(0.483)
Toyama(NI)? x Niigata ~-0.134 (-0.197) -0.269 (-0.290) 0.324 (0.184)
Toyama(NI) x Ishikawa 0.166 (0.220) 0.665* (0.670)* 0.333 (0.200)
Ishikawa x Niigata 0.308 (0.338) -0.079 (0.138) 0.533**(0.477)
Toyama(PED)* x Niigata -0.109 (-0.213) -0.209 (-0.223) 0.372 (0.220)
Toyama(PED) x Ishikawa 0.279 (0.331) 0.752* (0.755)* 0.373 (0.223)
Ishikawa x Niigata 0.308 (0.354) -0.079 (0.121) 0.533**(0.458)

* Significant (p<0.01), **significant (p<0.05)
a: Toyama(N), Toyama(l), Toyama(NI) and Toyama(PED), see the caption of Table 4.
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Fig. 7 Catch of red sea breams in Toyama Pref. from 1966 to 1995, showing the ratios of each tvpe of
fishery.
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Table 6. Catch (1966 - 1995) of red and yellow sea breams in each fishery of Toyama Prefecture and

the results of regression analysis.

Fishery Mean MIN MAX Line of regression r R

Large set net 69.5 17 125 Y= 1.721 X +42.784 0.437 0.978*
Small set net 15.5 1 51 Y= 1.099 X — 1.575 0.781 0.566*
Gill net 9.7 2 18 Y= 0.331 X + 4.543 0.755 0.507*
Trawl net 7.0 0 17 Y= 0.076 X + 5.821 0.143 0.148
Beach seine 5.5 0 14 Y=-0.181 X + 8.333 —0.476 0.141
Boat seine 5.0 0 29 Y=—0.137 X + 7.094 —0.172 0.466*
Longline 4.5 1 15 Y=-0.276 X + 8.816 —=0.621  —0.049
Angling 0.9 0 Y=-0.028 X + 1.375 —0.225 —0.329

S
o

* Significant (p<0.01) r: Correlation coeficient of equation.
R : Correlation coefficient between each fishery and Toyama Prefecture.
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Fig.8 Change in the number of manager of large or small set net in Toyama Pref. from 1966 to 1995.
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Fig.9 Red sea breams catch per large or small set net manager in Toyama Pref. from 1966 to 1995.
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Fig.10 Catch of red sea breams in coastal cities and towns of Toyama Pref. from 1966 to 1995.

Table 7. Catch (1966 - 1995) of red and yellow sea breams in each district of Toyama Prefecture and
results of regression analysis.

District Mean MIN MAX Line of regression r R

Asahi Town 7.0 ] 1 Y= 0.282 X + 2.597 0.745 0.605*
Nyuzen Town 17.0 3 53 Y= 0.970 X + 1.983 0.729 0.636*
Kurobe City 13.2 2 31 Y=-—0.101 X +14.724 —0.119 0.663*
Uozu City 37.7 6 101 Y=-0.235 X +41.405 —0.009 0.732*
Namerikawa City 1.9 0 ) Y= 0.017 X + 1.653 0.123 0.521*
Toyama City 12.2 2 30 Y= 0.479 X + 4.766 0.640 0.796*
Shinminato City 16.2 5 38 Y= 0.498 X + 8.447 0.587 0.706*
Takaoka City 1.0 0 4 "= 0.063 X + 0.027 0.587 0.360
Himi City 10.2 1 58 Y= 0.698 X — 0.691 0.538 0.403
East® 89.0 29 162 Y= 1.412 X +67.129 0.306 0.931*
West 27.4 6 98 Y= 1.259 X + 7.834 0.616 0.567*

* Significant (p<0.01)
a: East: Total from Asahi to Toyvama, West : Total from Shinminato to Himi.
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