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A study on the estimation of the stock density and biomass of Perineress aibuhitensis in
the tidal zone in Sosan, Chungchongnam-do, Korea was carried out from June to July 1988.
A preliminary survey was conducted to determine the distribution pattern of the species
and the optimum sample size for setting up the sampling design. The stock densities of
the species by stratum and by subarea were estimated using the stratified random
sampling method, based upon the results of preliminary survey. The differences in density
between strata as well as among subareas were tested to decide whether they can be
combined together for estimating the overall stock biomass or not. The results of the
survey showed that P. atbuhitensis were randomly distributed(Poisson distribution) and
the number of quadrats which satisfies a reasonable level of precision was determined to
be five by stratum. The densities between strata were not significantly different, while
densities among subareas were different. Subarea C showed the highest density with the
mean of 53.9¢/m* and followed by subarea B. The density of subarea A was the lowest
with the mean of 18.2¢/m”. The overall mean density from the study area was 32.4g/m>
with the coefficient of variance(CV) of 6.8%. The overall stock biomass was estimated to
be 147.5mt in this area.
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Fig. 1. Map showing the study area. Rectangles represent sites for checking the distribution of the species.

(: not distributed, M. distributed.
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Result of yx*-test in spatial pattern from distribution densities of P. aibuhitensis collected at five quadrats

per subarea in three subareas, Chungwang-ri, Sosan from June to July 1988

Quadrat Number  Density Mean Calculated Critical values
Subarea size of range densitg Variance values of of x P-value
quadrats  (No./m?  (No./m?) N (a=0.05)
A ImX1m 5 18~26 226 14.3 2529 0.484~11.143 0.5<P<0.38
B ImX1m 5 17~36 282 55.7 7.892 0.484~11.143 0.1<P<05
C 1m X1m 5 24~43 34.6 493 5.697 0484~11.143 0.2<P<05

Table 2. Number of quadrats, mean density, standard deviation and confidence limits of the mean in density of
P. aibuhitensis by stratum, Chungwang-ri, Sosan from June to July 1988

No. of Mean density Standard 95% confidence

Subarea Stratum quadrats (No./m?) deviation limits of mean(M
A A-1 5 10.2 84 -1.5=M=219
A-1I 5 124 8.3 0.9<M=239
B B-1I 5 20.2 8.7 8.1<M=<323
B—1U 226 38 17.3=M=<279
C C—1 282 75 17.8<M <386
c—-1u 34.6 7.0 249<M=<44.3
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Table 3. Result of ttest and Mann-Whitney test for differences in density of P. aibuhitensis between strata,
Chungwang-ri, Sosan from June to July 1988

Between A— I and A— 1l

Between B— I and B—1I Between C— 1 and C—1I

Test within subarea A within subarea B within subarea C
P(t-test) 0.69 0.60 0.21
PM-W test) 0.83 0.53 0.25

Table 4. Number of quadrats, mean, standard deviation and confidence limits of the mean in density of
P. aibuhitensis by subareas, Chungwang-ri, Sosan from June to July 1988

95% confidence

Subarea No. of quadrats Mean(No./m? Standard deviation limits of mean(M)
A 10 11.3 79 53=<M=173
B 10 214 6.5 16.5<M<26.3
C 10 25.7<M <372

314 7.6

Table 5. Result of single factor ANOVA for testing difference in density of P. aibuhitensis between subareas,
Chungwang-ri, Sosan from June to July 1988

Source of variation  Degrees of freedom Sum of squares Mean squares Ratio of variance(F)

Factor 2 2,021.1 1,010.0 18.62
Error 27 14649 543
Total 29 3,486.0 1,064.3

*Foosw o= 3.35
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Table 6. Sample size for optimum allocation for biomass estimation of P. aibuhitensis by subareas, Chungwang-ri,

Sosan from June to July 1988

Unbiased variance

Sample size for

Subarea Size of subarea by pilot survey optimum allocation
A 1,801,250 14.3 8
B 1,812,500 55.7 15
C 937,500 49.3 7

Table 7. Allocated number of quadrats(N), mean(M), standard error(SE), confidence limits of the mean,
distribution area and population biomass of P. aibuhitensis by subareas, Chungwang-ri, Sosan from June

to July 1988
i N WSt ey R e
A 8 182+ 4.1 78<M=<286 1,801,250 328
B 15 354+ 29 29.0=M <4138 1,812,500 64.2
C 7 539+ 4.7 414=M<66.4 937,500 50.5
Total 324122 28.1<M<36.7 4,551,250 1475
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