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Fig. 1 Spatial distribution of survey stations in spring (a) and summer (b)
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Tab.1 Trawl survey information
iRV WA H 3l AU ST YE N F I /min T Yt kn S A KR /m
trip survey date total number of stations average towing duration average towing speed average survey depth
&% spring 05.22—05.28 20 46.95 3.07 51.95
HZE  summer 08.05—08.11 24 37.42 3.20 48.26

1.2 MHARBERZERBAEEHHEAERER

I RS, FEEE BE W TP s 2 2 n
mile &b BB T B, 5L 5 7 M HEHL 0.5~1.0 h
AN, EMEERE, BRI T 60 kg, i
Bk, @ 60 kg, WIXFaAR#HLT R, B
BD R RS R, B BRI R UL R AL
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w0 I & 757 B [ K K 33~215 mm, P K
£ (123.90£19.47) mm], 7 2= 4R 4 £a 30 & 396
B [ 30~209 mm, F 34K K (105.00+46.94)
mm], B Z4Rh I 425 [ fRK 19~181 mm,
T BIR K (86.14+21.60) mm], % b 3k o ) &

520 B [ K 116~268 mm, “FHIAK (180.00£17.92)
mm], X 70k a2 5 841 [ KK 103~265
mm, F¥AEK (199.60+17.40) mm]. 4N, ffiH
¢ R 30 A I A R N 2R 1 H A fa FpoF SR K 22
e EA 25,

*2 BAEEMIMUEHLAKE

Tab.2 Actual measured sample size of target fish species

%2 spring HZ  summer
¥l stations FAR/E  sample sizes Ul stations FEAE/RE  sample sizes
ZREN) ) Nl R 1, Tkt BN E) INHE R 11 Tkt
longitude latitude L. polyactis __ P. argentata ___H. nehereus longitude latitude L. polyactis __ P. argentata __H. nehereus
120.93 27.00 0 0 0 120.93 27.00 0 0 8
121.18 27.00 1 0 37 121.18 27.00 1 50(136) 40
121.43 27.00 3 50(197) 1 121.43 27.00 2 47 18
121.60 27.25 3 13 22 121.60 27.25 2 50(56) 50(58)
121.35 27.25 7 0 31 121.35 27.25 3 50(169) 29
121.50 27.50 0 19 13 121.10 27.25 6 0 50(64)
121.75 27.50 7 50(191) 2 121.25 27.50 11 31 3
121.95 27.75 24 35 50(58) 121.50 27.50 35 50(339) 50(65)
121.70 27.75 28 50(176) 47 121.75 27.50 30 48 44
121.45 27.75 0 21 0 121.95 27.75 50(57) 20 50(80)
121.90 28.00 6 0 5 121.70 27.75 50(282) 50(99) 44
122.15 28.00 40 44 50(53) 121.65 28.00 50(99) 26 50
122.40 28.25 9 9 50(87) 121.90 28.00 17 0 42
122.15 28.25 24 43 50(65) 122.15 28.00 50(103) 2 9
122.30 28.50 17 15 43 122.40 28.25 50(60) 0 50
122.80 28.75 0 3 25 122.15 28.25 50(110) 1 0
122.55 28.75 30 6 10 122.30 28.50 0 0 0
122.30 28.75 50(92) 33 43 122.55 28.50 50(60) 0 50(53)
122.50 29.00 50(129) 1 6 122.80 28.75 50(65) 0 50(55)
122.75 29.00 50(101) 4 35 122.55 28.75 50(269) 0 50(57)
122.25 29.00 50(287) 0 50(52)
122.50 29.00 50(276) 0 28
122.75 29.00 50(257) 0 26
123.00 29.00 50(60) 0 50(60)

TE: 38T A BUE %50l AR A

Notes: The value in brackets represents the sample size of each station
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Fig. 2 Length frequency histograms for L. polyactis, P. argentata and H. nehereus data sets

(a) L. polyactis in spring, (b) L. polyactis in summer, (c) P. argentata in spring, (d) P. argentata in summer, (e) H. nehereus in spring, (f) H. nehereus in

summer; the same below
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Fig.3 Relation of mean squared difference (MSD) and various sample sizes for L. polyactis,

P. argentata and H. nehereus data sets
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Fig. 4 Effect of numbers of length intervals on mean MSD values for L. polyactis with 95% confidence interval

(a) L. polyactis in spring, (b) L. polyactis in summer; a. 10 length bins, b. 15 length bins, c. 20 length bins, d. 25 length bins, e. 30 length bins
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Comparison of the relation between the length frequency distribution and
sample size for several commercial fish species in the Wentai fishing ground
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Abstract: One of the basic requirements for conducting fishery stock assessment and management research is to
obtain effective fishery and biological information for target species. Length frequency distribution (LFD) can
provide insight into fishery population dynamics and is easier to collect compared with other data type such as age
structure and abundance index. However, it is hard to determine the effective sample size required to describe the
length structure for specific fish stock. The quantitative relationship between the precision of LFD and the sample
size of fish length data could be regarded as an indicator to optimize the sample size of fishery survey design. In
order to quantify and compare the relationship between the precision of LFD and sample size of fish length data
for three commercial fish species (Larimichthys polyactis, Pennahia argentata and Harpadon nehereus) on the
Wentai fishing ground, a simulation study was conducted to calculate the mean square difference (MSD) of LFD
based on actual sample size and various simulated sample sizes based on observed length data collected during
spring and summer on the Wentai fishing ground. The simulation study assumed that the observed length data are
able to reflect the true length structure for three species. In addition, t-test was used to examine the significant dif-
ference of mean length for three species in spring and summer. The results showed that, (O Factors such as bio-
logy difference and seasonal variation would affect the relationship between the precision of LFD and sample size.
All three species showed significant difference of mean length in spring and summer. The dominate length ranges
for three species were different between two seasons. ) The accuracy for estimating the precision of LFD would
be impacted by the setting numbers of size bin. The MSD values increased with the number of size bin when
sample size was small and this relationship did not have seasonal variation. We recommend setting 10 size bins
when the effective sample size was set at 50. ) The precision of LFD could be considered as an effective indic-
ator to optimize sample size. Given the assumption that 50 fish samples per each station can reflect the true length
structure for three species in this study, we recommend setting the sample size at the range of 30-40 individuals for
L. polyactis, 42-48 individuals for P. argentata and 34-40 individuals for H. nehereus in spring.

Key words: length frequency distribution; sampling survey; resampling technique; sampling size optimization;
Wentai fishing ground
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