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An Estimation Method of Population Abundance using
Purse Seine Fishery Catch-Effort Data

Takashi MaTsuisaI*

Abstract

The catch per shot (CPUR) is often used as a population index, not only for demersal
fish but also pelagic fish. However, this only represents the weight of the school in purse
seine fishery, because one school is caught in one shot. Because there is no direct relationship
between the weight of a school and its population abundance, CPUE can not be used as an
index of the population abundance in purse seine fishery. When searching time data for
schools is available, the number of schools can be estimated from this data. From the
estimate of school number and weight of school (CPUE), the population abundance can be
estimated as the product of both estimates. A method to estimate the population abundance
from these data was proposed, and was applied to the purse seine fishery data in the
Southeastern Hokkaido region. From the results of such an estimation, a strong correlation
was found between the weight of a school and the number of schools. The possibility of
school selection in relation to the population density is suggested.
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Table 1. Estimated school weight u, school density p, and population density v by the month.

Year July  Aug. Sep. Oct. Year July  Aug. Sep. Oct.
u[t] 1976 47.1 7.5 1155 99.2 || 1981 1186 1704 1926  237.7
(S.D.) 5.6 1.0 38 274 175 9.1 20.9 34
v[/km?] 0.0167 0.0243 0.0331 0.0224 0.0314 0.0351 0.0390 0.0308
(S.D.) 0.0044 0.0021 0.0033 0.0055 0.0029 0.0014 0.0043 0.0017
p[t/km?] 079 L74 383 2392 373 598 751 733
(S.D.) 0.23 0.15 0.41 0.83 0.65 0.40 116 0.41
u[t] 1977 90.8 155.6  144.1 181.6 )1 1982 2155 1978 1879 2065
(S.D.) 8.6 10.7 9.9 15.8 24.7 17.1 12.9 24.3
v(/km?] 0.0248 0.0268 0.0269 0.0244 0.0308 0.0335 0.0310 0.0338
(S.D.) 0.0019 0.0022 0.0011 0.0033 0.0021 00045 0.0026 0.0010
p [t/km?] 2.25 4.17 3.87 443 6.64 6.62 5.83 6.98
(8.D.) 0.28 0.45 0.31 0.72 0.89 1.05 0.62 0.85
ult] 1978 95.7 962 1751 171.0| 1983 222.0 3009 2482  267.1
(S.D.) 1.3 11.6 16.8 25.5 36.3 15.2 13.3 6.9
v[/km?] 0.0220 0.0309 0.0286 0.0270 0.0298 0.0406 0.0435 0.0446
(8.D) 0.0015 0.0055 0.0030 0.0045 0.0038 0.0088 0.0035 0.0027
p[t/km?] 2.11 2.97 5.00 4.62 6.61 12.21 10.80 11.90
(S.D.) 0.15 0.65 0.71 1.04 1.37 2.713 1.04 0.78
u[t] 1979 1243 168.1 2336 2978 1984 2854  229.6  355.7 333.0
(8.D.) 11.6 4.1 16.4 9.2 42.0 15.4 194 19.2
v[/km?] 0.0259 0.0299 0.0366 0.0386 0.0310 0.0340 0.0488 0.0417
(S.D.) 0.0006 0.0019 0.0036 0.0031 0.0036 0.0028 0.0093 0.0043
p[t/km?] 3.22 5.03 854 1149 8.84 7.81 1737  13.89
(S.D.) 0.31 0.35 1.03 0.99 1.66 0.83 3.45 1.64
w[t] 1980 1294 2144 2296  157.2
(S.D.) 41.0 19.8 7.9 275
v[/km?] 0.0288 0.0415 0.0271 0.0190
(S.D.) 0.0022 0.0055 0.0047 0.0033
p[t/km?] 3.73 8.89 6.22 2.99
(8.D) 122 144 110 075
Table2. Estimated school weight u, school density p, and population density v by the year.
Year 1976 1977 1978 1979 1980 1981 1982 1983 1984
ut] 83.3 143.0 134.5 205.9 182.7 179.8 201.9 259.6 300.9
(S.D.) 7.1 5.8 8.2 5.6 134 7.2 10.2 10.5 13.1
v[/km?] 0.0241 00257 0.0271 0.0327 0.0291 0.0341 0.0323 0.0396  0.0389
(S.D.) 0.0020 0.0011 0.0020 0.0013 0.0021 0.0014 0.0014 0.0026 0.0028
p[t/km?] 2.01 3.68 3.65 6.74 5.31 6.13 6.52 10.28 11.70
(S.D.) 0.24 0.22 0.35 0.32 0.54 0.35 0.44 0.80 0.99
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Fig.1. Estimated school density v relative to estimated school weight w.
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