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The present study was carried out to investigate the temporal and spatial changes in species composition
and abundance of polychaetes in Lake Shihwa. Macrobenthic fauna were collected from eight sampling
surveys performed in March, June, September and December of 1994, March and October of 1995,
February and August of 1996, using a modified van Veen grab with 0.1 m’ coverage area. Polychaete
worms, the most abundant macrofaunal group, comprised of 1~22 species at each investigation; number of
species continuously decreased during the survey period. The mean density of polychaete was 794+1,275
indiv. - m” and showed a large fluctuation over time. The variation in abundance was mainly coupled
with the domination of Polydora ligni occupying 83% in total density. The next dominant species were
Pseudopolydora kempi (mean density of 31 indiv. - m®) and Capitella capitata (mean density of 23 indiv.

- m”). Abundant polychactes in Lake Shihwa are known to be tolerant to sediment pollution. Ecological
indices such as diversity (H') and dominance (D) also indicated that the number of species significantly
decreased and a few species predominated in Lake Shihwa after the dike construction. The azoic zone
were extended from the upper reach of Lake Shihwa to the vicinity of the dike over time. The reduced
number of species, predominance of pollution indicator species and development of an azoic zone reflect
severe deterioration of benthic environments in Lake Shihwa.
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Fig. 1. Maps showing the sampling stations at surveys of (a) March, June, September, December 1994 and March 1995, (b) October 1995,
(c) Feburary 1996 and (d) August 1996 in Lake Shihwa, Kyeonggi Bay. Three replicates of sediment samples were collected from
10 stations on occasions of March, June, September, December 1994 and March 1995 (a). Two replicates of sediment samples
were taken at four stations during survey of October 1995 (b). Eight replicates were collected from five stations in Februry 1996
(). Two replicates were taken from 20 stations in August 1996 (d), using a modified van Veen grab with 0.1 m® coverage area.
Dotted contour line indicates the shoreline of Lake Shihwa after the dike construction.

Table 1. Number of species and abundance (mean+SD, indiv. -
m®) of major faunal groups collected in Lake Shihwa dur-
ing March 1994~August 1996.

No. of species

Density

Taxon ~
Number (%) indiv. - m”~ (%)

Polychaeta 43 (58.9) 79341275 (79.8)
Crustacea 13 (17.8) 163% 344 (16.4)
Mollusca 8 (11.0) 34+ 5 (03)
Echinodermata 3 4.1) I+ 1 @O
Others 6 82) 34+ 79 (34)
Total 73 (100.0) 995+1238 (100.0)
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Fig. 2. Temporal changes in the number of species (upper) and
density (lower) of total benthic macrofauna (O) and
polychaetes (®) in Lake Shihwa from March 1994 to
August 1996. Because of smaller number of stations
investigated during October 1995 and Februry 1996,
changes in the number of species and density in this period
are plotted with dotted line.
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Fig. 3. Temporal changes in species diversity (H’), species rich-
ness (R), species evenness (J) and dominance (D) of
polychaete community in Lake Shihwa from March 1994
to August 1996. Ecological indices in October 1995 and
Februry 1996 couldn't be calculated because of the low
abundance of polychaetes. Vertical bars indicate the stan-
dard deviation.

C. capitata(69~105 indiv. - m™), Glycinde sp.(18~62 indiv. - m),
N. oligobranchia(21~32 indiv. - m®), Pseudopolydora kempi(23~

Table 2. The list of 15 dominant species occurring above 1.0 indiv. - m” and its density (indiv. - m®). Species are ranked in order of the
average density during the survey. Values in parenthesis represent the percentages of density of the total. The symbol of 'means

2

lower density than 1.0 indiv. - m"

1994

1995 1996

Species AVG (%)
Mar. Jun. Sep. Dec. Mar. Oct. Feb. Aug
Polydora ligni 1 10 3157 2039 67 659 (83.1)
Pseudopolydora kempi + 2 23 27 + 196 31 (3.9
Capitella capitata 1 69 105 1 5 23 (29
Glycinde sp. 3 2 + 62 18 11 (1.3)
Nephtys oligobranchia 4 12 2 32 12 8 (1.0)
Sigambra tentaculata + 1 24 1 3 (04
Mediomastus sp. 1 19 1 3 (0.3)
Neanthes succinea + 13 2 (02
Prionospio japonicus + 6 4 3 2 (02
Aricidea sp. 2 7 2 1 (0.2)
Heteromastus filiformis 6 4 + 1 (0.2)
Eteone longa 4 2 1 (0.1)
Glycera chirori + 3 2 1 (.1)
Tharyx sp. 3 2 + 1 (0.1)
Nectoneanthes latipoda + 3 + 1 (0.1)
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Fig. 4. Spatial variations in density (indiv. -

Species No.

m?) and the number of the polychaete species in bar scale over time in Lake Shihwa.

The replicate numbers of samples per station in each samping investigation were presented at the caption of Fig. 1.
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AE A ggrort, WzZrE(Amphipoda)el]l &3}=  Corophium
sinensis7} W% @3 tH(Table 3). E3] 19953 10l =
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ERGTH
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Table 3. Dominant polychaete speices occurring above 10 indiv. - m? at least at one station of Lake Shihwa. The symbol of (+) indicates
the density ranges between 100 and 1,000 indiv. - m? and (++) higher than 1,000 indiv. - m”. The symbol of * means a high oc-

currence of the amphipod species, Corophium sinensis.

Area The upper reach

The central zone

Around Shiwha dike

Date of of Lake Shiwha of Lake Shiwha of Lake Shiwha
survey (St. 1-8t. 4) (St. 5~St. 15, St. 20) (The rest stations)
Mar. 1994 Nephtys oligobranchia Amaena sp. Heteromastus filiformis

Polydora ligni

Heteromastus filiformis

Glycinde sp.
Scolelpsis sp.

Jun. 1994 Capitella capitata Chaetozone setosa Glycera chirori
Polydora ligni Heteromastus filiformis Glycinde sp.
Nephtys oligobranchia Heteromastus filiformis
Polydora ligni Nephtys oligobranchia
Thrayx sp. Prionospio japonicus
Sep. 1994 (AZOIC ZONE) Aricidea sp. Aricidea sp.
Mediomastus sp. (+) Nephtys oligobranchia
Prionospio japonicus
Pseudopolydora kempi
Dec. 1994 Capitella capitata (+) Capitella capitata (+) Capitella capitata (+)
Polydora ligni (++) Glycera chirori Glycinde sp. (+)
Glycinde sp. Nectoneanthes latipoda
Nephtys oligobranchia Nephtys oligobranchia
Polydora ligni (+) Polydora ligni (+)
Pseudopolydora kempi (+) Prionospio japonicus
Pseudopolydora kempi (+)
Sigambra tentaculata (+)
Mar. 1995 Capitella capitata (+) Capitella capitata (+) Capitella capitata (+)
Polydora ligni (++) Glycinde sp. (+) Glycinde sp.
Polydora ligni (++) Nephtys oligobranchia
Pseudopolydora kempi (+) Polydora ligni (++)
Pseudopolydora kempi
Oct. 1995 (Survey impossible) *Corophium sinensis (++) (AZOIC ZONE)
Feb. 1996 (Survey impossible) *Corophium sinensis *Corophium sinensis
Aug. 1996 (Survey impossible) Capitella capitata (+) (AZOIC ZONE)

Nectoneanthes japonica (+)
Polydora ligni (+)
Pseudopolydora kempi (++)
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