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The Intertidal Macrobenthic Community along
an Artificial Structure

Ok Hwan YU*, Hyung-Gon LEE and Jae-Hac LEE
Marine Environment Research Department Korea Ocean Research & Development Institute,
Ansan, P.O. Box 29, Seoul 425-600, Korea

Artificial structures have been designed as pilot structures to promote the creation and restoration of tidal
flats. However, little information is available as to whether such artificial construction affects the macrobenthic
community structure. We monitored the variation of the macrobenthic community structure and species
composition near natural and artificial structures (seaweed and a timber fence) on the tidal flats near the
Iwon Dike, Korea. In total, 137 macrobenthic species were recorded during this study, predominantly
crustaceans (47%), polychaetes (18%), and molluscs (27%). Polychaetes comprised over 50% of the total
density, followed by gastropods (38%) and crustaceans (11%). Macrobenthic species composition in the
artificial and natural areas, was initially similar, but it differed after 7 months. The gastropod Umbonium
thomasi, the most dominant species, was present at both sites in the first month after the start of the
experiment, but disappeared at the artificial sites within 7 months, suggesting disturbance by the environmental
factors. The number of species and diversity (H') varied significantly within sites at the beginning of the
experiment, but no difference was observed after 7 months. Multivariate analysis (multidimensional scaling)
revealed significant differences in community structure between the artificial and the natural areas from
7 months after the start of the experiment, except from 18 to 21 months. The community structures were
mainly influenced by U. thomasi. Community structure at the artificial sites was affected by environmental
variables, such as carbon, COD/IL sulfide, loss of ignition, kurtosis and silt, which changed over time.
We observed no significant correlations between environmental variables and the dominant species, except
in the case of Spio sp. and Macrophthalmus dilatatus, suggesting that the biological interactions and temporary
disturbances such as typhoon, as well as the effects of artificial structures may also be important regulating
factors in this system.
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Fig. 1. Location of the study area and sampling sites (A), and artificial seaweeds (B) and timber fence (C).
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Fig 2. Density (ind./0.1 mz) and relative frequency (%) of
the dominant macrobenthic taxa during the study periods.
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Fig. 3. Number of species, density (ind./0.1 m?) and diversity
of macrobenthos at the experimental and natural areas.
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Fig. 4. Number of species, density (ind./0.1 mz) and diversity
of macrobenthos at the artificial seaweed and timber fence.
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Table 1. Mean density (ind/0.1 m®) and frequency of dominant species (>5% of total density) during sampling periods

Natural area

Experimental area

Species Density % Species Density %
August, 2001
Umbonium thomasi 175 59.5
Scoloplos armiger 29 9.9
Nephtys polybranchia 23 7.7
November, 2001
Umbonium thomasi 169 53.5 Umbonium thomasi 110 33.3
Nephtys polybranchia 73 231 Nephtys polybranchia 89 27.0
Scoloplos armiger 20 6.3 Scoloplos armiger 41 12.2
Microdeutopus anomalus 22 6.6
May, 2002
Umbonium thomasi 155 62.4 Nephtys polybranchia 3 36.2
Nephtys polybranchia 33 13.2 Scoloplos armiger 12 13.7
Armandia lanceolata 15 6.0 Monoculodes koreanus 1" 12.9
Aricidea pacifica 8 8.7
August, 2002
Umbonium thomasi 161 62.0 Scoloplos armiger 53 429
Nephtys polybranchia 29 11.0 Nephtys polybranchia 22 18.0
Scoloplos armiger 24 9.2 Macrophthalmus dilatatus 12 9.3
Macrophthalmus dilatatus 14 5.2 Sinocorophium sinensis 9 7.0
April, 2003
Umbonium thomasi 65 39.5 Nephtys polybranchia 21 29.5
Aricidea pacifica 36 21.5 Aricidea pacifica 16 22.3
Nephtys polybranchia 23 13.6 Scoloplos armiger 15 20.9
Scoloplos armiger 17 10.0 Spio sp. 4 5.8
Spio sp. 8 5.0
July, 2003
Aricidea pacifica 40 31.7 Scoloplos armiger '38 26.4
Umbonium thomasi 38 30.3 Aricidea pacifica 35 242
Nephtys polybranchia 19 15.2 Nephtys po/ybranchia 21 14.5
Scoloplos armiger 10 8.1 Ampithoe lacertosa 15 10.0
October, 2003
Umbonium thomasi 65 39.2 Scoloplos armiger 43 34.8
Aricidea pacifica 31 18.5 Nephtys polybranchia 32 25.8
Nephtys polybranchia 17 10.1 Aricidea pacifica 16 13.1
Scoloplos armiger 14 8.1 Spio sp. 7 59
Spio sp. 13 7.8
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Table 2. The major species ranked in decreasing order of their importance to the dissimilarity within the respective sites
from the SIMPER analysis, environmental parameters affecting to the benthic community structures from the BIO-ENV
analysis, and the ANOSIM Global test for difference on macrobenthic community between the natural and the experimental

sites
. Average dissimilarit Environmental ANOSIM test
Date Groups Species (%) o (%) g parameter Global R (p-value)
November, 2001
A* vs. B¥ Umbonium thomasi (59.6) 56.4 - 0.87
Nephtys polybranchia (9.7) (p<0.01)
Scoloplos armiger (7.6)
May, 2002
natural sites vs. Umbonium thomasi (60.6) 75.2 Carbon, COD/IL 0.77
experimental sites Nephtys polybranchia (6.5) (p<0.01)
Armandia lanceolata (6.3)
August, 2002
natural sites vs. Umbonium thomasi (54.3) 67.5 Sulfide, 0.94
experimental sites Scoloplos armiger (14.8) lose of ignition, (p<0.01)
Nephtys polybranchia (5.1) kurtosis
October, 2003
natural sites vs. Umbonium thomasi (42.2) 64.1 silt 0.47
experimental sites Scoloplos armiger (14.0) (p<0.01)

Aricidea pacifica (17.6)

A*(R2, R3, T5-1, T5-2) and B*(R1, R4, T5-3, T5-4) are divided from the cluster analysis; -: no data.

Table 3. Spearman rank correlation coefficients for all possible combinations between sedimentary environmental variables
and dominant macrobenthic species within the experimental area. *P<0.05

uT NP SA AP MK SS MD

TOC -0.04 -0.03 0.03 -0.19 0.22 -0.36* 0.08
IL (%) -0.12 0.00 0.09 0.05 0.01 -0.22 0.24*
COD (mg/g) -0.08 0.09 0.03 -0.16 0.05 -0.36" 0.25%
S (%) -0.14 -0.07 -0.23 0.04 0.20 -0.07 0.07
TC (%) 0.18 -0.09 -0.04 -0.15 0.21 -0.39* 0.16
Sand -0.09 -0.10 -0.03 0.20 -0.17 0.43* -0.31%
Siit 0.09 0.11 0.06 -0.21 0.13 -0.43* 0.34*
Clay -0.05 0.02 -0.31 -0.01 -0.04 -0.48* -0.02
Silt/Clay 0.07. 0.10 0.03 -0.20 0.18 -0.43* 0.31%
Mean grain 0.02 0.08 0.06 -0.16 0.20 -0.31* 0.29*
Standard deviation of grain -0.00 0.06 -0.12 -0.16 0.13 -0.42% 0.19
Skewness of grain -0.05 0.06 0.10 0.18 0.1 0.37* -0.16
Kurtosis of grain -0.01 0.12 0.17 0.19 0.03 0.51* -0.19
" Umbonium thomasi (UT) 0.41* 0.16 -0.11 -0.05 0.48* -0.32
Nephtys polybranchia (NP) 0.15 -0.12 -0.13 0.09 0.18
Scoloplos armiger (SA) -0.36* -0.14 0.05 0.37*
Aricidea pacifica (AP) 0.26* 0.33* -0.31%
Monoculodes koreanus (MK) 0.22 0.02
Spio sp. (SS) -0.30*

Macrophthalmus dilatatus (MD)

ARA G A QIFFEREC] AXE7] Ao ZUE Hd
=7} 27322 AE 9 HEQ] ko] 5% o] E nj ot
(AR, F2E AA T, AE 9 HE] §F=Fo) 10-50%7H4)
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SHolle e #Zel o3 7o 2.53.002 ZYHSIE T, o
23 LA E BAYE 40 o|AoE AYAS He S
EAE A9 AAEI) AFTFZREAGAA w$ =
YEFFTHKORDI, 2003). 204 E4E Q=9 AdF
& Wsle o9 Aorta e AEE JTFE 7AH,
53] IAAMFTE 2= 2 T HAEY s &

HA 3 el E HRATh(Herman et al., 2001). T3 749 ¥
sle} FiFol AL A HHBAANE WIFAMTE
8] 24 719 H(Dittmann, 2000). 1222 o] Ao
AFFRES X ©}2 HAHE Y= Wl AAHAHY
g0 Aoprle NIAMTE 3 I A4S dozl
Aoz AR

o] AFA AFFEE A2 £ 10-1871€E Alolol] tj=+
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dr s AgT Be glE27oA 4 Fo] Zh(Fig. 3).
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o]’ ZA3FHTHTable 1). )= A 10702 o)F EE A}
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