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Abstract — This study was carried out to investigated community structure of macrobenthic assem-
blages around the Wolseong Nuclear Power Plant, East Sea of Korea and seasonal sampling was
performed from October 2007 to July 2008. A total of 163 macrobenthic fauna were collected. The
overall average macrobenthos density and biomass were 1,005 individuals m~2 and 21.81 gWWt
m~2, respectively. Based on the LeBris (1988) index, there were 10 dominant species accounting
for approximately 69.00% of total individuals. The major dominant species were the polychaetes
Spiophanes bombyx (349 inds. m~2), Mediomastus californiensis (82 inds. m~2), Sigambra tentaculata
(55 inds. m~2), Magelona japonica (50 inds. m~2), Scoletoma longifolia (33 inds. m~2) and the Uniden-
tified amphipod (Amphipoda spp., 72 inds. m~2). The conventional multi-variate statistics (cluster
analysis and non-metric multi-dimensional scaling) applied to assess spatial variation in macroben-
thic assemblages. Cluster analysis and nMDS ordination analysis based on the Bray-Curtis simi-
larity identified 2 major station groups. The major group 1 was associated with sand dominated
stations and was characterized by high abundance of the bivalves Mactra chinensis, Siliqua pulchel-
la and the polychaete Protodorvillea egena. On the other hand, major group 2 was connected with
mud dominated stations and was numerically dominated by the polychaetes M. californiensis, M.
Japonica, Sternaspis scutata, S. longifolia and the bivalves Thyasira tokunagai and Theora fragilis.
However, macrobenthic community structure were no significant differences between the environ-
mental variables (sediment type and depth) and heated discharge.
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Fig. 1. Location of the sampling stations around the Wolseong Nu-
clear Power Plant, East Sea of Korea.
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Table 1. Summary of physical and sedimentological parameters at each station around the Wolseong Nuclear Power Plant, East Sea of Korea

Station/  Depth Distance from Water Salinity Sediment content (%) Mean Sorting IL (%
parameter ~ (m)  discharge (km) temperature (°C) (psu) Gravel Sand Mud phi (@) (D) (%)
1 47 1.0 19.82+6.30 32.90+2.31 - 62.38+27.81 37.62+£27.81 526187 2.89%£0.70 5.34+3.03
2 11 0.5 19.75£6.31 33.19£1.89 - 60.02£7.66 39.99+7.66 522%+047 352+0.15 523£1.00
3 8 0.0 19.79+5.66 3324+1.83 048%£0.33 79.02+£17.93 20.50+18.12 3.53%+1.70 237+1.21 3.78%£2.56
4 10 0.0 19.59+5.22 33.64+1.17 176312 97.81+2.85 044+044  124+0.67 0.78%£0.17 1.26%0.19
5 29 0.5 20.04£5.83 33.22+1.11 - 31.14£2330 68.86+23.30 7.15£1.58 321£030 7.59+£2.59
6 36 1.0 20.05+£5.91 33.16£1.94 - 6.63£342 93374342  8.66%£0.20 2744020 9.90+0.73
7 11 0.5 20.60£5.52 33.194£0.68 7.24+1449 90.56%+13.25 2.20+247 210£1.14 1234039 1444051
8 12 1.0 20.40£5.79 33.43+1.41 - 92.28+5.29 7724529  3.06%0.28 1.79£0.73 2.11%£0.73
9 49 20 19.63+5.48 32.10£1.36 - L.I0£1.51  98.90+151  935+£0.18 2.40%0.03 10.14+0.82
10 39 4.0 19.28+6.44 32.73£1.57 - 1.37£159  98.63+159 941%£0.23 236%0.13 10.14£0.67
Autumn - - 21.04+0.42 33.32£0.16 - - - - - -
Winter - - 14.35%0.66 33.38+0.20 - - - - - -
Spring - - 16.60£0.73 3455+1.11 - - - - - -
Summer - - 27.5940.63 31.07£0.91 - - - - - -
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Fig. 2. Total species number, abundance and biomass of macro-

benthic animals around the Wolseong Nuclear Power Plant,

East Sea of Korea.
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Fig. 3. Spatial variation of mean species number, abundance and
biomass of macrobenthic animals at each station around the
Wolseong Nuclear Power Plant, East Sea of Korea.
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Table 2. Pearson correlation coefficients within the environmental and biological parameters (*p<<0.05, **p<0.01)

Gravel % Sand %  Mud % Mz Sv Depth Wt Salinity pH Species No. Abundance Biomass
Gravel % 1.000 0125 —0238 —0337* —=0243 —0.191 —0.045 0.056 0.608**  0.145 0.082 0.127
Sand % 0.125 1000  —0.993** —0.967** —0.528%* —0.753**  0.013 0211  —0.085 0.423%%  0.565%*  0.185
Mud % —0.238  —0.993**  1.000 0.985%%  0.545%*  (.759** —0.007 —0.213 0012 —0431** —0.563** —0.196
Mean phi (Mz, @) —0.337%  —0967**  0.985**  1.000 0.594% 0.769**  0.010 —0.240 —0.042  —0385* —0.510%* —0.207
Sorting value (Sv, ®) —0.243  —0.528*¢  0.545%  0.594**  1.000 0.347* 0.148  —0.204 0.039 0.207 —0.185 0.187
Depth (m) =0.191  —0.753%%  0.759%%  0.769%*  0.347* 1.000  —0.028 —0221 —0.073  —0433%* —0.408** —0.365*
Water temperature (Wt,"C) —0.045 0013  —0.007 0.010 0.148  —0.028 1000 —0.749%*  0.490**  0.126 0.025 0.231
Salinity (psu) 0.056 0211  —=0213 —0240 —0204 —0221  —0.749** 1000 —0.238 0.081 0.138  —0.058
pH 0.608** —0.085 0012 —0.042 0.039  —0.073 0.490%*  —0.238 1.000 0.095 —0.085 0.089
Species number 0.145 0.423*%  —0.431**% —0.385*% 0207  —0.433**  0.126 0.081 0.095 1.000 0.727%  0.382%
Abundance 0.082 0.565%% —0.563** —0.510%* —0.185  —0.408**  0.025 0.138  —0.085 0.727%x 1.000 0.187
Biomass 0.127 0.185  —0.196 —0.207 0.187  —0.365* 0231  —0.058 0.089 0.382%* 0.187 1.000
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Table 3. Dominant species ranking based on the abundance data by LeBris index (1988) around the Wolseong Nuclear Power Plant, East Sea

of Korea
Rank Taxon Species name Total Mean density % of total Frequency of LeBris
P abundance (inds. m~2%Std.) individuls occurrence index
1 CAM Amphipoda spp. 2,870 72+127 7.14 34 74,818.67
2 APOL Sigambra tentaculata 2,190 5576 5.45 28 70,148.24
3 APOL Spiophanes bombyx 13,970 349+764 34.75 16 63,372.57
4 APOL Magelona japonica 2,000 50%+100 4.98 21 35,316.73
5 APOL Mediomastus californiensis 3,290 82+174 8.18 20 28,710.09
6 APOL Scoletoma longifolia 1,320 33+78 3.28 21 27,688.08
7 ONE Micrura sp. 710 18+£26 1.77 21 13,532.30
8 MBI Thyasira tokunagai 350 9+18 0.87 14 10,001.63
9 APOL Aglaophamus sinensis 300 8+ 18 0.75 11 5,177.30
10 MBI Raetellops pulchella 740 1976 1.84 7 5,066.28
Index: APOL, Annelida polychaeta; CAM, Arthropoda crustacea amphipoda; MBI, Mollusca bivalvia; ONE, Nemertea
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Fig. 4. Spatial variation of number of individuals 3 sand dominated
species at each station around the Wolseong Nuclear Power
Plant, East Sea of Korea (upper, Spiophanes bombyx; middle,
Siliqua pulchella; lower, Mactra chinensis).
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Fig. 5. Spatial variation of number of individuals 3 mud dominated
species at each station around the Wolseong Nuclear Power
Plant, East Sea of Korea (upper, Mediomastus californiensis;
middle, Scoletoma longifolia; lower, Magelona japonica).
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Table 4. Dominant species ranking based on the biomass data by LeBris index (1988) around the Wolseong Nuclear Power Plant, East Sea of

Korea
Rank Taxon Species name Total Mean biomass % of total Frequency of LeBris
P biomass (gWWtm~2=+Std.) biomass occurrence index
1 APOL Magelona japonica 30.35 0.76 £1.76 3.48 21 33,749.73
2 APOL Spiophanes bombyx 31.01 0.78£2.03 3.55 16 32,036.43
3 APOL Sigambra tentaculata 3.54 0.09+0.11 0.41 28 24,125.72
4 APOL Scoletoma longifolia 16.05 0.40%0.84 1.84 21 23,925.73
5 MBI Siliqua pulchella 66.40 1.66+5.43 7.61 7 14,760.76
6 CAM Amphipoda spp. 2.88 0.07£0.09 0.33 34 12,797.97
7 MBI Mactra chinensis 69.20 1.73£9.41 7.93 10 12,032.98
8 MBI Raetellops pulchella 34.70 0.87+3.27 3.98 7 9,391.24
9 APOL Glycera chirori 13.64 0.34+£0.94 1.56 12 9,237.56
10 APOL Notomastus latericeus 13.48 0.34+0.89 1.55 13 5,651.15
Index: APOL, Annelida polychaeta; CAM, Arthropoda crustacea amphipoda; MBI, Mollusca bivalvia; ONE, Nemertea
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Fig. 6. Spatial variation of species richness, species diversity and
evenness of macrobenthic animals at each station around the
Wolseong Nuclear Power Plant, East Sea of Korea.

AR elo] F2x 3 FAkskdo (Fig. 4). whd
WENR| 2 o) Fl Mediomastus californiensis, Z) X254
RAALS FEAAR I T A 5
T REHLE ook 2y Akl REekde

Fig. 7. Dendrograms for hierarchical clustering (upper) and 2-dimen-
sional nMDS configuration (lower), using group-average
linkage by Bray-Curtis similarities calculated on the fourth-
root transformed abundance data around the Wolseong
Nuclear Power Plant, East Sea of Korea.
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Table 5. A comparison of each faunal group with biological component around the Wolseong Nuclear Power Plant, East Sea of Korea

Major groups Minor group and stations
Group 1 Group 2 Group 3  St.4(Spring) St.6 (Summer) St.9 (Summer)
Number of stations 11 24 2 1 1 1
Species number (spp. 0.1 m~2) 18£8 1812 8+6 5 3 2
Abundance (inds. m~2) 1,792+1,194 840776 110£99 50 30 20
Biomass (gWWt m~2) 18.17£17.73 26.87+£36.04 2.10+£2.43 23.23 0.15 0.03
Species richness 2.271+0.96 2.58+1.41 1.47+£0.92 1.02 0.59 0.33
Species diversity 1.44£0.52 2.15£0.56 1.8410.64 1.61 1.10 0.69
Evenness 0.56+0.24 0.79£0.14 0.96+0.06 1.00 1.00 1.00

(common species) Amphipoda spp., Spiophanes bombyx - - -
Protodorvillea egena Mediomastus californiensis - - - -

Siliqua pulchella

Dominant species Mactra chinensis

Sigambra tentaculata — — — _
Magelona japonica

- Scoletoma longifolia - - - -
- Raetellops pulchella - - - -
- Notomastus latericeus - - — -

ARG SeiA =
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27} 355} 150] A9l LA, I EE A9 +
Az Ydsid, 9] FEAAH e, Rd=AAH
I, EFAA ], A RAA ], ol 7o) e
webgtzN, nEA AT, olu=) {2 M=k, S0
gz, T2 Fie Xz u|3AR = o] (Glycera chirori)
2 7= E R o) (Nommastus latericeus) 5-°] 9t}
o5 AMY] 109] $AFT=2S 2 281.25gWWte] AR

& dEh 3224%% Afdisich o] heE Ade =
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nlwebarzs 7} 2H2 69.20 gWWH, 7.93% 9} 66.40 gWW,
7.61%% A8 7F $-3 3= AEo| i} (Table 4).
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