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Abstract

Since the Saemangeum dike was constructed, artificial disturbances continue to occur in the outer area of
Saemangeum due to the influence of irregular discharged water. Therefore, in this study, changes in benthic
environment and macrozoobenthos community were investigated to understand the effect of environmental
changes near the Saemangeum dike in the intertidal area around Sinsi-do. The mean mud content (MC) and
loss on ignition (LOI) of the intertidal flat of Sinsi-do were 34.5£2.3% and 2.2+0.1%. A total of 161
species of macrozoobenthos appeared and polychaetes, crustaceans, and mollusks were dominated for 93.9%
of the total number of species. Heteromastus filiformis that appeared at 94.0% of all the stations, appeared
at the highest density in regions with relatively high MC. Arcuatula senhousia appeared in the region with
the highest LOI, and Sinocorophium sinensis took the extreme dominance in the lowest MC. The highly
polluted indicator species Capitella capitata, appeared temporarily in May 2019 with a maximum density of
48,564 indiv./m2, which is expected to have occurred temporarily through the discharged water from the
inside Saemangeum dike where is relatively highly polluted. The intertidal tidal area near the Saemangeum
dike has been influenced in suspended matters and sediments due to the discharged water after the
construction of the embankment. Therefore, in the case of the intertidal area at the southern region of
Sinsi-do where is adjacent to the Saemangeum embankment, it is considered that the irregular environmental
changes caused by artificial disturbances directly affect the macrozoobenthos community.
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[Fig. 1] Map showing the study area and
sampling stations in the Sinsi-do
intertidal flat, South Korea.
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[Fig. 2] Seasonal variations and spatio-temporal distributions of mud content (MC)
and loss on ignition (LOI) in sediment (Mean+SE).
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[Fig. 3] Seasonal variations and spatio-temporal distributions of number of species, density and
biomass of macrozoobenthos (Mean+SE).
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individual number and biomass (gWW) of macrozoobenthos taxonomic

groups and the seasonal variations of benthic community during the study

Taxa Number of species Individual number Biomass
Polychaeta 83 (51.6%) 17256 (72.5%) 100.4 (1.2%)
Crustacea 36 (22.4%) 3079 (12.9%) 240.9 (3.0%)
Mollusca 32 (19.9%) 3150 (13.2%) 7720.6 (95.3%)
Echinodermata 4 (2.5%) 2 (0.1%) 1.2 (0.1%)
Others 6 (3.7%) 314 (1.3%) 35.0 (0.4%)
Total 161 (100%) 23801 (100%) 10320.0 (100%)

2017 2018 2019 2020 Total

Number of species 99 105 86 161

Mean density (indiv./m?) 1947+586 2768+346 6880+1831 19944288 3491+£1247

Mean biomass (gWW/m?) 1008+173 999+188 17234324 965+260 1188156
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<Table 2> Seasonal variations of density (>1% of total density) and appearance frequency (F) of the
dominant species

2017 2018 2019 2020 Total
Speci Density F % Density F (% Density F Density F %) Density F (%)
peeies (Indiv./m?) 06) (Indiv./m?) ) (Indiv./m?) D ndiv./md) ' (Indiv./m?) 6

Heteromastus filiformis 138 (7.1%) 95.0 466 (16.8%) 92.5 1524 (222%) 97.5 777 (389%) 90.0 723 (20.7%) 94.0

Capitella capitata - - - - - - 2320 (33.7%) 50.0 20 (1.0%) 33.3 623 (17.8%) 20.0

Nereis surugaense - - - - - - 1191 (17.3%) 25.0 - - - 318 (9.1%) 6.7

Ruditapes philippinarum 168 (8.6%) 65.0 283 (102%) 60.0 305 (44%) 77.5 326 (163%) 80.0 267 (7.6%) 70.0

Microdeutopus sp. 560 (28.8%) 50.0 86 (3.1%) 35.0 25 (04%) 40.0 75 (38%) 66.7 194 (5.6%) 46.7

Nephtys polybranchia 91 4.7%) 87.5 256 (92%) 92.5 157 @23%) 82.5 79 (4.0%) 80.0 150 (43%) 86.0

Leitoscoloplos pugettensis 157 (8.1%) 57.5 195 (7.1%) 62.5 190 (28%) 62.5 7 (04%) 20.0 146 (42%) 52.7

Arcuatula senhousia 222 (11.4%) 2.5 258 (93%) 17.5 22 (03%) 17.5 8 (04%) 20.0 136 (3.9%) 14.0
Sinocorophium sinensis 12 (06%) 17.5 307 (11.1%) 15.0 5 (0.1%) 10.0 - - - 87 (5% 11.3
Sigambra tentaculata 47 (4%) 625 85 (1% 80.0 83 (12%) 700 71 (36%) 567 Tl (20%) 68.0
Polydora sp. 2 (01%) 5.0 73 @6%) 375 172 25%) 35.0 18 (09%) 133 69 (20%) 233

Macrophthalmus japonicus 41 (2.1%) 35.0 57 0% 67.5 61 (09%) 67.5 84 (42%) 60.0 59 (1.7%) 57.3

Lineus sp. 30 (1.6%) 57.5 43 (1.5%) 70.0 59  (09%) 82.5 32 (1.6%) 66.7 42 (12%) 69.3
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[Fig. 4] Result of the station groups classified by the cluster analysis based on density of
macrozoobanthos.
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<Table 3> Ecological characteristics of environmental properties and macrozoobenthos community of each
six station groups by cluster analysis

Station group A  Station group B  Station group C Station group D  Station group E  Station group F

Environmental characteristic (Mean + SE)

Mud content (%) 13.1 £ 4.0 58 £ 19 44.1 £ 2.0 373 £ 53 372 £22 61.7 £ 2.0
LOI (%) 1.7 £ 0.1 2.1 £02 1.6 + 0.1 3.0+ 02 24 + 0.1 1.8 + 0.1
Mean grain size (0) 3.1 £0.2 29 +£0.2 39 +£0.1 3.8 03 39 +£0.1 42 £ 0.1

Community structure indices (Mean + SE)

Total number of species 43 46 45 41 53 32
Mean density (indiv./m?) 668 + 114 6500 + 1976 1779 + 283 21863 + 5684 2003 + 210 5339 + 115
Mean biomass (gWW/m?) 173 £ 52 141.8 + 89.6 151.1 + 66.9 2853.0 £ 989.0  1665.8 + 159.0 97.0 + 23.0
Ecological indices
Diversity (H') 2.13 £ 0.07 1.65 £ 0.26 2.09 + 0.11 1.34 £ 0.12 1.95 £ 0.04 1.29 + 0.19
Evenness (J) 0.89 + 0.02 0.58 + 0.09 0.78 + 0.03 045 + 0.04 0.76 + 0.01 0.53 + 0.08
Richness (R) 3.19 £ 0.20 296 + 0.29 334 +£ 022 2.89 + 0.11 297 + 0.07 1.93 + 0.17
Dominance (D) 043 + 0.02 0.64 + 0.07 0.52 + 0.04 0.79 + 0.04 0.55 + 0.02 0.75 + 0.06

Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass

(indiv./m?) (gWW/n?) (indiv./m?) (@WW/m) (indiv./m’) (@WW/m?) (indiv./m®) (gWW/nd) (indiv./n?) (@WW/m) (indiv./m’) (gWW/mr)

Dominant species *

Nephtys polybranchia 134 0.3 755 13 81 0.2 196 0.5 131 0.3 33 0.3
Sinocorophium  sinensis 27 <0.01 1357 0.6 5 <0.01 17 <0.01 2 <0.01 - -
Spio armata 90 0.3 81 0.2 22 0.2 12 0.2 3 <0.01 - -
Heteromastus filiformis 71 0.2 281 0.2 103 0.1 3640 6.3 429 1.6 3522 6.1
Lineus sp. 29 0.6 93 0.8 44 1.6 88 25 42 0.7 13 <0.01
Magelona sacculata 27 0.0 88 0.1 56 0.1 24 <0.01 2 <0.01 - -
Leitoscoloplos pugettensis 14 0.1 29 0.1 692 1.6 420 0.6 65 0.3 332 2.1
Aricidea jeffreysii 8 <0.01 64 0.1 135 0.1 54 0.1 11 <0.01 2 <0.01
Sigambra tentaculata 5 <0.01 49 <0.01 69 0.1 117 0.2 94 0.1 9 <0.01
Lumbrineris longifolia 5 0.1 2 <0.01 61 0.1 51 0.1 25 0.1 2 <0.01
Capitella capitata - - 29 <0.01 5 <0.01 10225 11.9 12 0.1 4 <0.01
Nereis surugaense - - 262 0.1 - - 5031 2.7 - - - -
Ruditapes philippinarum 10 0.2 12 85.6 39 62.1 526 2675.8 419 1503.4 - -
Arcuatula senhousia 2 0.1 - - 5 <0.01 76 74.6 244 414 - -
Polydora sp. 2 0.0 59 <0.01 2 <0.01 394 0.2 13 <0.01 524 0.2
Macrophthalmus japonicus 3 0.1 20 0.8 15 53 46 10.5 75 16.6 169 7.1
Callianasa japonica 7 0.5 - - - - 2 53 1 0.1 90 66.9

* Species in bold indicate characteristic species selected, in case of satisfying three out of the following criteria; DOM
> 0.05, CON > 0.5, DAI > 0.6, DAS > 0.6.
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and seasonal variations of total
suspended solids (TSS) from 2014 to
2020.
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%, 507 indiv./m% 52gWW/m?)$} W] w3k
ECH(Lim et al, 1997; Hong and Seo, 2001;
Ryu, 2006; Yu et al., 2006; Shin et al., 2017). T}
S A9¥ nluste] AAE FH 2
A AN EE .ﬁﬂ}q}\hﬂd_ﬂ.
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JHekE t([Fig. 6)).
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[Fig. 6] Spatio-temporal distributions of the density
of macrozoobanthos that regarded as an
opportunistic species.
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senhousia (3.9%), S. sinensis (2.5%), S. tentaculata
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