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A Study on the Stock Assessment and Management Implications
of the Hairtail, Trichiurus lepturus Linne in Korean Waters
2. Variations in Population Biomass of the Hairtail, Trichiurus

lepturus Linne in

Korean Waters

Chang tk ZHANG and Myoung Ho SOHN
Department of Marine Production Management, Pukyong National University, Pusan 608-737, Korea

Annual biomasses of the hairtail, Trichiurus lepturus, were estimated from the biomass-based cohort analysis
(Zhang, 1987), using data of annual catch in weight at age during 1970~1988 in Korean waters. Annual
biomass of the hairtail was peaked at about 240,000 mt in 1975, and thereafter declined with a slight
fluctuation. Adult biomass showed a peak in 1978 with about 55,000 mt. However, it has continuously
decreased untill 1980 to the level of 9,000 mt and remained at this level till 1988. Age compasitions of the
hairtail in the 1980s differed greatly from those in the 1970s. The proportions of older hairtail (>4 years) were
very low in the 1980s and even the biomasses of young hairtail (1~3 years) were at a low level in the 1980s
compared with the level in 1970s. The 1973 and 1974 year classes appeared to be relatively dominant. The
mean value of instantaneous rate of fishing mortality (F) in the 1980s was significantly different from that of
the 1970s (P<0.05). Recruitment of the hairtail exhibited a similar trend with stock biomass until 1974,

indicating the density-dependent Ricker curve.
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Table 1. Catch in weight (mt) at age of the hairtail off Korea, 1970~1988
YEAR Age Total
1 2 3 4 5 6

1970 48,295 12,345 4,932 2,155 953 401 69,081
1971 65,789 10,483 3,787 1,724 762 307 82,852
1972 88,335 15,609 4,280 1,423 496 165 110,308
1973 112,170 9,187 1,999 571 174 50 124,151
1974 142,597 18,370 4,043 1,015 283 83 166,391
1975 110,170 8,199 1,469 397 120 36 120,391
1976 24,508 90,347 - 3782 1,045 312 72 120,066
1977 52,020 15,014 5,350 - 1816 - 623 203 75,026
1978 50,374 17,764 9433 5,086 2401 1,016 86,074
1979 57,790 22,068 16,950 12410 7485 4,032 120,735
1980 100,003 14,338 3,959 1176 384 120 119,980
1981 129,764 13,188 3,323 975 325 103 147,678
1982 108,740 9,208 2,720 903 305 98 121,974
1983 138,698 10,257 2,579 794 244 76 152,648
1984 132,675 9,714 2,210 596 174 44 145413
1985 111,107 11,217 3433 1251 459 153 127,620
1986 96,461 7443 2,302 904 344 118 107,572
1987 99,032 9,653 3,153 1,100 374 125 113437
1938 91,819 8,960 2,409 772 261 83 104,304

(Data source : National Fisheries Research and Development Agency)
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Fig. 1. Annual changes in total biomass and adult

(ages 3 and older) biomass of hairtail in Ko-
rean waters, 1970~1988.
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Fig. 2. Relationship between biomass estimates and
CPUE (kg/haul) of hairtail by the Korean lar-
ge stow net fishery, 1970~ 1986.
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Fig. 3. Annual changes in biomass by age of hairtail
in Korean waters, 1970~1988.
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Fig. 5. Annual changes in fishing mortality of hairtail
in Korean waters, 1970~ 1988.
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Table 2. Tuned instantaneous rate of fishing morta-
lity by age of the hairtail off Korea, 1970~

1988
Age M G Mean F, S(a) F.
1 0441 0999 1895 1000 0.843
2 0441 0507 1077 0940 0792
3 0441 029 0882 0769 0648
4 0441 0182 0895 0781  0.658
5 0441 0117 0983 0858  0.723
6 0441 0117 1000 0.843
Mean F. : mean F by age excluding F’s for the last year
(1998)

S (a) : Selection ratio by age
F': : terminal F tuned by age

Table 3. Tuned instantaneous rate of fishing morta-
lity by year of the hairtail off Korea, 1970~

1988

Year Mean F. f(t) F.

1970 1071 0934 1.024
1971 1.186 1.034 1134
1972 1.652 1441 1579
1973 1.003 0.875 0.959
1974 1402 1223 1.340
1975 0433 0.378 0414
1976 0.600 0.523 0.573
1977 0418 0.365 0400
1978 0.590 0.514 0.564
1979 2.262 1973 2.162
1980 1.293 1128 1236
1981 1.367 1.192 1.307
1982 1.287 1.122 1.230
1983 1.301 1135 1.243
1984 1.001 0.873 0.957
1985 1.337 1.166 1.278
1986 1.111 0.969 1.062
1987 1.323 1.154 1.265
1988 - 1.000 0.843

Mean F. : mean F by year excluding F's for the last age
(age 6)

f (1) ¢ fishing intensity ratio by year
F'¢: terminal F tuned by year
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