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Estimating Mark Recapture and its Precision from Hatchery-Reared Kuruma
Prawn released with Mark in the Innermost Area of Ariake Sound

Tadanori YamacucHl, Shiro Ito, and Shuichi Kitapa

Kuruma prawn, Penaeus japonicus is so commercially important in Ariake Sound that a lot of

hatchery-reared juveniles have been stocked every year. In order to evaluate the stocking effective-

ness, we conducted a two-stage sampling survey of genshiki bottom drift net fishing boats and fishing

days. We have been able to estimate the number of recaptured prawns with mark and evaluate its

precision. It was found that the variances would be reduced if we add not boats but days, because the

variance among boats was smaller than the within-variance among days. In late half July, first and

late half August and first half September, the adequate number of survey days and boats should be

4,11, 15 and 3, and 1, 3, 4 and 1, respectively, calculated by the cost function and Neyman allocation.
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Table 1. Release of hatchery-reared Kuruma
Prawn with mark in 2002

Mean value of
Body Length (mm) Body Weight (g)

Date Number

Jun 9 136,000 45.2 1.35
Jun 12 134,000 43.4 1.21
Jun 16 165,000 46.2 1.56
Jun 19 36,000 47.5 1.57

Total 471,000
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Fig 1. Areas where juveniles with mark of Kuruma

Prawn were released and recaptured

@, Location where the juveniles were released;
&S The main fishery grounds in Saga Prefec-
ture.
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Table 2. Number of sampling days at the selected boat

Boat June July August September Total
No. Late Early Late Early Late Early Late
1 2 2 3 3 2 2 17
2 2 2 3 13
3 3 2 2 12
4 3
Total 4 4 9 12 8 4 45
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Table 3. Estimates of Y and their variances for each period and total four periods

July August September .
Total periods
Late Early Late Early
Estimate 573 2451 713 59 3796
95%C.1. [24, 1123] [1616, 3285] [-134, 1559] [-69, 186] [-1444, 9035]
W.Var® 40635.1 243180.2 121214.5 2994 .5 260792.3
B.Var.?® 18425.5 -107083.9 18886.0 205.3 2744290.5
Total Var. 59060.5 136097.3 140100.5 3199.8 5365082.8
SD 243.0 368.9 374.3 56.6 2316.3

aRirst term of variance equations related to within-variance.

®Second term of variance equations related to between-variance.
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Fig 2. Relation between the number of primarAy and
secondary units for the estimate of SD(Y)
%, the present value of the estimate of SD.
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Table 4. The optimum number of sampling days
about different cost ratios
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