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The optimum sampling area which can be applied to the benthic community study is estimated from
large survey data in the Songdo tidal flat and subtidal zone of Youngil Bay, Korea. A total of 250
samples by 0.02 m” box corer for the benthic fauna in Songdo tidal flat and 50 samples by 0.1 m’ van
Veen grab in Youngil Bay were taken from the total sampling area of 5 m’. It was assumed that the
sampling area could contain sufficient information on sediment fauna, if cumulative number of species,
ecological indices, and similarity index by cluster analysis reflect the similarity level of 75% to those
found at total sampling area (5 m’). A total of 56 and 60 species occurred from Songdo tidal flat and
Youngil Bay, respectlvely The cumulative curve of the species number (N,,) as a function of the
samphng area (A in m”) was fitted as Ny,=37. 3794 (*=0.99) for intertidal fauna and N, »=40.8954"%"
(r ==0.98) for subtidal fauna. Based on these curves and 75% of similarity to the total sampling area
(5 m) the optimum sampling area was proposed as 1.6 m” for the intertidal and 1.5 m’ for the subtidal
fauna. Ecological indices (species diversity, richness, evenness and dominance indices) were again
calculated on the basis of species composition in differently simulated sample sizes. Changes in
ecological mdxces Wxth these sample sizes indicated that samphngs could be done by collecting fauna
from < 0.5 m*>~1.5 m’ on the Songdo tidal flat and from < 0.5 m°—1.2 m” in Youngil Bay. Changes
in similarity level of all units of each simulated sample size showed that sampling area of 0.3 m’
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(Songdo tidal flat) and 0.6 m® (Youngil Bay) should be taken to obtain a similarity level of 75%. In
conclusion, sampling area which was determined by cumulative number of species, ecological indices
and similarity index by cluster analysis could be determined as 1.5 m’ (0.02 m” box corer, n=75) for
Songdo tidal flat and 1.2 m’ (0.1 m® van Veen grab, n=12) for Youngil Bay. If these sampling areas
could be covered in the field survey, population densities of seven dominant species comprising 68% of
the total faunal abundance occurring on Songdo tidal flat and six species comprising 90% in Youngil

Bay can be estimated at the precision level of P=0.2.
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Table 1. Density, number of specics, ecological indices and dominant species (> 10 indiv.m ™) of benthic fauna collected from the total
sampling area of 5 m’ in Songdo tidal flat and Youngil Bay in April and May, 1991. Samplings were carried out using 0.02 m® box corer
(Songdo, n=250) or 0.1 m’ van Veen grab (Youngil, n=50). Numbers in parentheses indicate the density (indiv. m ) of dominant species

Songdo tidal flat

Youngil Bay

Total individual number 6150
Density (indiv. m™) 1230
Number of species 56
Ecological indices

Diversity (H') 2.7
Richness (R) 6.3
Evenness (/) 0.7
Dominance (D) 0.4

Heteromastus filiformis (256)
Mactra veneriformis (223)
Aedicira cf. pacifica (150)
Macoma incongrua (100}

Hinia festiva (89)

Mediomastus sp. (52)
Macrophthaimus dilatatus (43)
Nephtys longosetusa (21)
Protankyra bidentata (33)

Dominant spemes
(density, indiv.m )

Anaitides sp. (26)

Nephtys ploybranchia (21)

Solen strictus (19)

Ruditapes philippinarum (14)
Glycera decipiens (12)

16487
3297
60

13
5.8
0.3
08

Maldane cristata (2314)
Amphipoda (331)
Amphicteis guneri (115)
Praxillela affinis (94)
Notomastus sp. (75)
Nereis sp. (51)
Magelona japonica (25)
Glycera chirori (25)
Pista cristata (22)
Glycinde sp. (20)
Lumbrineris longifolia (17)
Euchone sp. (12)
Polydora ciliata (12)
Prionospio cirrifera (11)
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Fig. 1. Cumulative curves for the species number (V,) as a
function of the area (A in m’) obtained from the (a) Songdo tidal
flat and (b) Youngil Bay. Curves are fitted as N, =37.3794"*" (=
0.99, p<0.001) for intertidal fauna and N,,=40.8954"*" (=0.98,
p<0.001) for subtidal fauna.
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(a) Songdo tidal flat
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(b) Youngil Bay
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Fig. 2. Changes in the diversity (H), richness (R), evenness (J) and dominance (D) indices with increment of the sample size (m) in the

Songdo tldal flat (a) and Youngil Bay (b). The sample size on the x-axis is the area obtained by adding the unit area of 0.02 m* (Songdo)
or 0.1 m* (Youngil) set up for sampling side by side (Songdo) or along the series of grabs taken (Youngil).
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Fig. 3. Changes in the level of similarity (%) obtained from cluster
analysis. The y-axis represents the similarity of faunal composition
between units of increased sample sizes, but all the units are
included in a cluster.
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Table 2. Optimum sampling area (m’) of tidal flat and subtidal sed-
iments proposed to be processed for obtaining the similarity level
of 75% of sediment fauna to the total of 5 m’ in the Songdo tidal
flat and Youngil Bay. The optimal sampling area is defined as the
area where cumulative number of species, ecological indices, and
similarity index by cluster analysis can reflect the similarity level of
75% to those found at total sampling area of 5 m’. Numbers in
parentheses indicate the number of sample replicates (r) with 0.02
m’ box corer (Songdo tidal flat) or with 0.1 m’ van Veen grab
(Youngil Bay)

Optimal sampling area (m®)

Songdo tidal flat Youngil Bay
(0.02 m” box corer) (0.1 m® van Veen grab)

No. of species 1.6 (n=80) 1.5 (n=15)
Ecological indices
Diversity (H') 1.5 (n=175) <0.5 (n<5)
Richness (R) 1.3 (n=65) 12 (n=12)
Evenness (J) <0.5 (n<25) <0.5 (n<5)
Dominance (D) 1.5 (n=75) <0.5 (n<5)
Cluster analysis 03 (n=15) 1.2 (n=12)
Proposed sampling area 1.5 (n=175) 12 (n=12)

in this study
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