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ABSTRACT

A model study was conducted to determine the optimal sample size for the analysis of the
aquatic insect community in a stream reach of the Pangtae Creek, Kangwon-do in October 1995
and May 1996. The results showed that the required minimum sample size varied and depended on
the purposes of the community analysis. According to the Species:Area Curve method, at least 16
Surber samplings (3030 cm) were required in a stream reach in each spring and fall survey. The
species diversity index did not vary significantly as the sample size increased. Based on the coef-
ficient of variation analysis, the minimum sample sizes of 10 were required in order to compare
seasonal differences of the community in the study area. Considering the static community struc-
ture of aquatic insects, including both species numbers and individual numbers of aquatic insects,
11 and 7 samplings were optimal sizes for the fall and spring survey, respectively. We concluded
that 12 Surber samplings from 3 riffle-pool sequences (4 samplings at each riffle-pool sequence)
would be required in a stream reach (length 1 km) to obtain reliable as well as cost efficient data.
Our model showed that the optimal sample size should be determined by interactions between
minimum sample size, the degree of data reliability, and cost efficiency.

Key words : Aquatic insects, Community analysis, Minimum sample size, Data reliability, Cost ef-
ficiency, Optimal sample size.
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Table 1. Species list of aquatic insects in the Pangtae

Creek during the study period

Species name

Oct. 1995 May 1996

Ameletus montanus
Baetiella japonica
Baetiella tuberculata
Baetis thermicus
Baetis fuscatus

Baetis sp. 1

Baetis sp. 2

Baetis sp. 3

Baetis sp. 4
Ephemera separigata
Ephemera strigata
Cincticostella castanea
Cincticostella tshernovae
Drunella aculea
Drunella cryptomeria
Drunella lepnevae
Drunella triacantha
FEphemerella keijoensis
Ephemerella notofascia
Serratella setigera
Uracanthella rufa
Cinygmula XUa
Ecdyonurus bajkovae
Ecdyonurus dracon
Ecdyonurus kibunensis
Iron aesculus

Epeorus curvatulus
Epeorus latifolium
Heptagenia kihada
Rhithrogena na
Paraleptophlebia chocolata
Anisogomphus maacki
Davidius lunatus
Sweltsa nikkoensis
Sweltsa KUa
Chloroperlidae sp.
Amphinemoura KUa
Nemoura KUb
Nemoura sp.
Kamimuria KUa
Neoperla quadrata
Paragnetina flavotincta
Archynopteryx KUa
Isoperla KUa
Megarcys ochracea
Stavsolus KUa
Taenionema KUa
Stenelmis sp.
Elmidae sp.
Scirtidae sp.
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Arcericidae sp.
Ceratopogoniidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Dixa sp.
Simulidae sp.
Antocha KUa
Antocha sp.
Dicranota KUa
Hexatoma KUc
Limnoninae sp.
Tipulidae sp.
Arctopsyche ladogenis
Cheumatopsyche KUb
Hydropsyche KUa
Hydropsyche KUb
Hydropsyche KUc
Hydropsyche KUe
Glossosoma KUa

Goera japonica
Hydatophylax nigrovittatus
Neophylax ussuriensis
Psilotreta kisoensis
Stenopsyche bergeri
Stenopsyche griseipennis
Apsilochorema KUa
Rhyacophila articulata
Rhyacophila clemens
Rhyacophila nigrocephala
Rhyacophila retracta
Rhyacophila shikotsuensis
Rhyacophila sibirica
Rhyacophila KUa
Rhyacophila KUb

Number of species
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Fig. 1. The relationship between the number of
species and the sample size in (a) Oct. 1995, and (b)
May 1996. Species:Area Curve the linear line
indicates that a 1% increase in sample size adds as
much as 1% to the species list.
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Fig. 2. The relationship between the individual abun-
dance and the number of species in the aquatic insect
community sampled from the Pangtae Creek,
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Fig. 3. The mean values and standard deviations of
the species diversity index (H’) for the sample size in
{a) Oct. 1995, and (b) May 1996.
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Fig. 4. Coefficient of variation (C.V. = s(100/x):
where x is the mean and s is the standard deviation
of the number of species in the Pangtae Creek, as a
function of sample size,
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Fig. 5. The changing rates (%) of the cumulative
species number and the individual number (i.e. species
or individual no’s newly collected at each sample /total
species or individual no’s) to the sample size in (a)
Oct. 1995, and (b) May 1996. O indicates the optimal
sample size. R and C represent the area of the insuf-
ficient sample sizes which affect the reliability of
data, and the cost expensive sample sizes, respect-
ively.
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