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Precision on the fish stock abundance estimates based on trawl survey*

Tatsuki NAGAT**

The mean catch per tow based on trawl survey is used as an index of fish stock abaundance.
The author examined the variability of catch per tow (CPT) and effectiveness of stratification based
on the three trawl survey data. The results were summarized as follows : any allocations except that
of Neyman was not so effective compared to simple random sampling (SRS) ; the coefficient of
variation (C.V.) of CPT ranged from 1.0 for walleye pollock to about 3.5 for horse mackerel and
shortfinned squid; from the simulation made for the latter two species with variable CPT’s, a
sample size of 100-200 tows seems adequate to calculate mean CPT’s in linear scale which are used
as abundance indices for usually occurring species ; taking it into account that the number of tows
(n) are generally limited within the range of 100-200 due to man-power and etc., the precision of
abundance estimates (D=C.V./ vn) mostly depends on C.V. under SRS; in case of C.V. being
equivalent to 1, the 959 confidence intervals of 100 (200) tows, i.e.,2209% (£149) of the abundance

estimate, are fairly usable for management purpose.
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Table 1. Summary of the data used for the present analysis.

Authors Nagai (1977TMS) Hatanaka et al. (1981) Yamaguchi (1978)
Area Georges Bank Agulhas Bank Bering Sea
Date JUL-AUG/'77 OCT-DEC/’80 AUG-SEPT/’77
Days covered 20 28 20
Depth range 110-376m 78-192 80-300
Res. vessel Trawler (2,529tons) Trawler (1,858tons) Danish seiners*
Sampling time Whole day Daytime Daytime
No. of stations 125 146 109
Area/st. (n.m.?) 30 136 576
Head rope (m) 60 50 92-130
Duration of tow (min.) 30 30 70- 80
Area covered per tow (n.m.) 0.0236 0.033 0.0472
Sampling design SRS SRS Grid
Allocation Neyman Proportional

SRS : Stratified random sampling.
*: Multi-vessel survey using nine seiners of 96-124 tons.
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Fig.1. Hypothetical cumulative distribution functions based on survey data.
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Table 2. Relative precision of different kinds of allocation under stratified random sampling.

Species Ve o Voros™ V Viey” C.V.
Illex illecebrosus

Shortfinned squid # + %4 L v 7 A 72 98 56 3.6
Trachurus capensis

Cape horse mackerel y—T=TY 86 96 53 30
Pagrus laniarius

Panga A 108 94 56 2.2
Loligo reynaudi

Longfinned squid (YUAA) 100 94 i 1.5
Merluccius capensis

Cape hake r—7NA 7 104 96 75 1.2
Catch total B G B 96 98 84 0.9
Theragra chalcogramma

Young walleye pollock EHERAT NV YD 36 88 63 2.0

Walleye pollock AT b T E 78 70 60 1.0

* : Relative value (%) to v Vian.
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Fig. 2. Frequency distribution of simulated means based on the hypothetical functions.
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