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Fig. 1. The fishing ground of larval Engraulid in Fan-Liao area.
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Table 1.  List of engraulid larval catches in Fan-Liao area during fishing
peroid of 1990, to indicate 13 immigrant groups.

Date Number of Catch CPUE Group no
1990 boat tkg) (Kg/Boat)
Jan.19 10 655 65.50
Jan.22 18 2201 122.28—
Jan.23 24 2199 91.62 Group 1
Jan.24 24 1400 58.33
Jan.25 10 660 66.00—
Feb.1 6 201 33.50
Feb.5 20 5144 257.20—
Feb.6 26 3476 133.69 Group 2
Feb.7 22 983 44.68
Feb.8 4 170 42.50—
Feb.10 4 740 185.00
Feb.12 22 3884 176.55—
Feb.13 24 3956 164.83
Feb.14 22 1799 81.77 Group 3
Feb.15 22 2013 91.50
Feb.16 22 1818 82.64
Feb.17 18 1400 77.78—
Feb.19 26 2731 105.04
Feb.20 20 1419 70.95
Feb.21 16 1637 102.31
Feb.22 18 1104 61.33
Feb.23 16 2120 132.50
Feb.24 24 1756 7317
Feb.26 26 5756 221.38—
Feb.27 20 4413 220.65 Group 4
Feb.28 24 2234 93.08—
Mar.1 22 3780 171.82
Mar.2 18 3649 202.72
Mar.3 18 5479 304.39—
Mar.4 22 3180 144.55
Mar.5 18 3250 180.56
Mar.6 14 1596 114.00 Group 5
Mar.7 20 975 48.75
Mar.8 7 346 49.43

Mar.9 10 413 41.30—
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Apr.27 18 5170 287.22
Apr.28 22 6000 272.73
Apr.29 22 6810 309.55
Apr.30 22 7380 335.45—
May 1 18 4110 228.33 Group 12
May 2 18 2500 138.89
May 3 22 2280 103.64—
May 4 22 3130 142.27
May 5 26 4990 191.92
May 6 22 1250 56.82
May 7 22 2490 113.18
May 8 3 276 92.00
May 9 9 1310 145.56
May 10 14 1050 75.00
May 11 1 155 155.00
May 12 22 1040 47.27
May 14 18 720 40.00
May 16 18 310 17.22
May 18 10 226 22.60
May 21 3 240 80.00
May 23 3 302 100.67
May 24 14 450 32.14
May 25 22 100 50.00
May 26 1 70 70.00
May 29 18 520 84.44
May 30 18 100 61.11
Jun.2 14 160 11.43
Jun.4 6 454 75.67
Jun.7 2 180 90.00
Jun.8 6 370 61.67
Jun.9 10 420 42.00
Jun.12 3 691 230.33—
Jun.13 14 1045 74.64 Group 13
Jun.14 18 1330 73.89
Jjun.15 2 105 52.50—
Total catch 524892




Table 2. Percentage of daily increment of body weight, calculated at 16 mm, 19 mm
and 23 mm three length classes. Daily length increment was 0.783 mm/day, and length-
weight relation was y=0.00031x3.741,

Calculate  Number of day Daily increment Daily increment Percentage of daily
Length Class from first time of body length  of body weight increment body

assessment (mm) (mg) weight(%)
16mm 0 16.000 9.942 -
1 16.783 11.889 0.186
2 17.566 14.100 0.177
3 18.349 16.000 0.169
4 19.312 19.409 0.161
5 19.915 22.552 0.155
6 20.698 26.053 0.149
19mm 0 19.000 18.913 -
1 19.783 21.998 0.156
2 20.566 25.437 0.150
3 21.349 29.254 0.144
4 22.132 33.475 0.138
5 22.915 38.126 0.133
6 23.698 43.234 0.129
23mm 0 23.000 38.658 -
1 23.783 43.817 0.128
2 24.566 49.463 0.124
3 25.349 55.624 0.120
4 26.132 62.331 0.116
5 26.915 69.611 0.113
6 27.698 77.496 0.109
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Table 3. A sample group collected from Fan-Liao area during
Mar. 3 to Mar 9.

Catch Fishing Catch CPUE Cumulative
boat kg (kg/boat) catch (kg)
no. number CXt(Y) Ktn-1(X)
1 18 5479 304. 0
2 22 3180 144. 5479
3 18 3250 180. 8659
4 14 1596 114, 11909
5 20 975 48. 13505
6 7 346 49. 14480
7 10 413 41. 14826

Modified with body length at 1T6mm.

1 18 5479. 304. 0

2 22 2681. 121. 5479.
3 18 2328. 129. 8160.
4 14 998. 69. 10488.
5 20 514, 25. 11466.
6 7 158. 22. 11981.
7 10 164. 16. 12139.

Modified with body length at 19mm.

1 18 5479. 304. 0

2 22 2750. 125. 5479.
3 18 2444. 135. 8229.
4 14 1049. 74. 10674,
5 20 562. 28. 11724.
6 7 176. 25. 12286.
7 10 186. 18. 12462.

Modified with body length at 23mm.

1 18 5479. 304. 0

2 22 2816. 128 5479.
3 18 2558. 142. 8295.
4 14 1220. 80. 10854.
5 20 613. 30. 11975.
6 7 195. 29. 12588.
7 10 210. 21. 12783.
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Table 4.  The fishing rate and original population size of larval anchovy from Fan-Liao in 1990.
(unmodified)

e v/ T
Date Cumulative  cumulative Original Daily Number of
catch catch group fishing observation
(1990) Kt-1(kg) Kt(kg) size (kg) rate

Jan22-25 5800 6460 11005.91 0.586 4
Feb5-8 9603 9773 10987.56 0.889 4
Feb12-17 13470 14870 21225.30 0.700 6
Feb26-28 10169 12403 19714.70 0.629 3
Mar3-9 14826 15239 17496.78 0.870 7
Mar12-15 8630 9414 15503.78 0.607 4
Apr2-4 57828 83185 256239.50 0.324 3
Apr7-10 68977 84821 199284.10 0.425 4
Apr12-15 40500 46129 60900.70 0.757 4
Apr16-20 15380 16080 17095.38 0.940 5
Apr22-26 4188 4448 5036.99 0.883 5
Apr30-May 3 13990 16270 20168.74 0.806 4
Jjun12-15 3066 3171 3666.02 0.864 4
Total 266419 322263 658325.60 57
Avg 0.714
Std 0.183

Total catch 524892
Rate of fishing ¥ 1 /% I1=322263/658325.60=0.489
Percentage of samples used to estimate population
322263/524892=0.614
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Fig.5.  Body length frequency distribution of larval engraulid.

Table 5.  The fishing rate of larval anchovy from Fan-Laio in 1990 with
modification of body length at 16mm, 19mm, and 23 mm.

Date Modified Modified Modified
fishing rate fishing rate fishing rate
(1990) with B.L.16mm with B.L.19mm with B.L.23mm
Jan.22-25 0.819 0.761 0.739
Feb.5-8 0.902 0.889 0.897
Feb.12-17 0.903 0.877 0.858
Feb.26-28 0.679 0.658 0.639
Mar.3-9 0.962 0.941 0.933
Mar.12-15 0.762 0.759 0.752
Apr.2-4 0.619 0.576 0.543
Apr.7-10 0.690 0.660 0.630
Apr 12-15 0.891 0.887 0.885
Apr.16-20 0.953 0.943 0.941
Apr.22-26 0.950 0.930 0.924
Apr.30-May.3 0.891 0.884 0.874
June.12-15 1.041 0.985 0.969
Avg. 0.850 0.827 0.814
Std. Dev. 0.122 0.125 0.133

Rate of fishing 0.742 0.715 0.691
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Table 6.  Result of biomass estimate by hydroacostic survey (After Lee 1991).

7/ /4 7.7
No Catch Biomass Erro Fishing Fishing
(kg) estimated by rate rate boat
hydroaceustic (%) (%) number
survey
1 2550 2961 13.880 0.861 9
2 865 2678 67.699 0.323 4
3 24716 28750 14.03t1 0.859 21
4 17514 21274 17.674 0.823 13
5 11330 13524 16.223 0.837 19
6 1310 1996 34.368 0.656 5
7 155 2028 92.357 0.076 1
8 1330 1749 23.956 0.760 9
Total 59770 74960
Avg. 35.023 0.649
Std. Dev. 0.260

Rate of fishing

59770/74960=0.797

Table 7. Result of biomass estimate by hydroacostic survey (modified from Lee 1991).
No. 7 /4 7.7 Fishing
Catch(kg) Biomass Erro Fishing boat
estimated by rate rate number
hydroacoustic (%) (%)
survey
1 2550 2961 13.880 0.861 9
3 24716 28750 14.031 0.859 21
4 17514 21274 17.674 0.823 13
5 11330 13524 16.223 0.837 19
6 1310 1996 34.368 0.656 5
8 1330 1749 23.956 0.760 9
Total 58750 70254 20.022
Avg 0.799
Std 0.072

Rate of fishing: 58750/70254=0.836
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Table 8. A comparison of results estimated by DeLury’s method (the present study) and acoustic
survey’s method (Lee, 1991).
Method of N Cumulative  Estimate  Average rate Year rate of Total sample \
assessment catch value of fishing fishing Total catch
DelLury’method
Unmodify 13 322263 658325.6 0.714 0.489 0.614
Modified
(16mm) 13 272679.4  367609.7 0.850 0.742
(19mm) 13 278637.7  389612.2 0.827 0.715
(23mm}) 13 285274.6  412588.6 0.814 0.691
Acoustic survey’method
Unmodified 8 59770 74960 0.649 0.797 0.113
Modified 6 58750 70254 0.799 0.836 0.112
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Estimation of Original Population Size and Rate of Fishing of Engraulid
larvae Using the DeLury’s Method

Abstract

The engraulid resource was estimated by Delury method which required: 1. there were no immigranted
groups from other fishing grounds, 2. the period of occurreance and diminishment of each group was in a
short time less than one week, and 3. it was intensivly fished. By this method, the fishing rate in the Fan-Liao
area in 1990 was as follows: (1) Without considering the natural increment of all groups during the time of
estimation, the average fishing rate was 0.714 and the yearly fishing rate was 0.489. (2) With considering the
nature increment (daily growth rate 0.783mm/day, the relationship of body length (X} and body weight (Y)
was Y=0.00031X3.741 and body length at the first day of estimation were 16mm,19mm,23mm), the average
fishing rates were 0.742, 0.715, 0.691, respectively. In comparison of the two results, the latter that
considered the growth of individuals is more closely to the result of the biomass hydrocostic method, which

had been applied to same population in the year.
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