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Distribution of Benthic Macrofauna in subtidal area and

on sand flat of Sindu-ri coast, Korea
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:: Abstract ::

Distribution of benthic macrofauna was surveyed in the subtidal area and on the sand
flat of Sindu-ri coast during July 2002. A total of 134 species, 3,511 individuals and
388g biomass of macrobenthos were sampled inclusively from the study sites. 109
species with a mean density of 1,298ind./m2 and biomass of 69.4g/m2 were collected
from 10 stations established in the subtidal area. Polychaetes were represented as a
dominant faunal group of the subtidal area in both species richness and density with
values of 54 species and 813ind./m®. Cluster analysis based on the faunal composition
showed that the subtidal area could be divided into four stational groups according to
sedimentary characteristics: Cirrophorus armatus — Lumbrineris longifolia association on
the mud sediment with pebbles near aqua—farms; Aonides oxycephala association on the
rocky bed; Scoloplos armiger — Grandifoxus cuspis association on the sand-dominated
sediment along the lowest low water; a association with higher evenness on the
sand-dominated sediment in the depth. Although having characteristics of high value in
species richness, density and species diversity, the macrobenthic association around the
farming area was dominated by the opportunistic species such as Lumbrineris longifolia
and 7Zharyx sp. Natural community represented by S. armiger and G. cuspis was
developed in most sand-dominated areas. 50 species were sampled with a mean density
of 2,443ir1d./m2 and biomass of 381.3g/m2 from eight+ stations along two transects on
Sindu-ri sand flat. Mollusks were represented as a dominant faunal group of the sand

flat in species richness, density and biomass with values of 20 species, 1,345ind./m2 and
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850.4g/m2, respectively. Umbonium thomasi, Veneridae sp., Mandibulophoxus mal,
Armandia lanceolata, Eohaustorius spinigerus, Urothoe convexa were dominant species
and these species accounted for over 83% of total individuals. There were three distinct
zones of macrobenthos on Sindu-ri sand flat according to the extent of exposure time.
The wupper zone was dominated by Scopimera globosa, the middle zone was
characterized by M. mai, and the lower zone was dominated by E. spinigerus. Sindu-ri
coastal area was considered as a healthy habitat for macrobenthos, except for around
the farming area. It was considered that Sindu-ri coastal area including the sand flat
connected to the sand dune of natural monument was a valuable habitat as a protected
site in having no pollution source and no artificial structure.
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Fig. 1. Map of Sindu—ri coast showing sampling sites on subtidal and intertidal area.
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Table 1. The characteristics of surface sediments in subtidal and intertidal area of Sindu—ri coast
and tidal height from mean sea level (MSL) at each station along the intertidal transects

) Composition (%) Sediment Type Statistical Tidal height
Area Station by Fork Parameters from MSL(m)
Gra. Sand Silt  Clay Mz(d) St.De
st.1 - - - - - - -
st.2 81.33 9.70 8.97 mS 3.72 2.40
st.3 63.79 22.33 13.88 mS 4.41 2.85
st.4 67.90 17.46 14.64 mS 4.20 3.12
Subtidal st.5 93.08 6.92 S 2.06 0.72
area st.6 86.74 7.71 555 mS 3.07 2.15
st.7 93.17 4.05 2.78 S 2.78 1.51
st.8 87.68 7.94 4.39 mS 3.26 1.87
st.9 48.01 31.99 20.00 sM 5.35 3.52
st.10 - - - - - - -
L1-50 99.92 0.08 S 1.94 0.38 2.8
L1-100 99.89 0.1 S 1.81 0.42 0.9
L1-200 99.92 0.08 S 1.99 0.41 0.1
Intertidal  L1-300 99.84 0.16 S 2.12 0.41 -0.9
area L2-50 99.96 0.04 S 1.98 0.44 2.1
L2-100 99.98 0.02 S 1.9 0.5 1.3
L2-200 99.95 0.05 S 2.28 0.42 -0.4
L2-300 99.96 0.04 S 1.91 0.42 -1.7

Table 2. Number of species, abundance, and biomass of the macrobenthos in Sindu—ri subtidal
area during the study period

Taxa No. of Abundance Biomass
species (%) ind./m? % gW wt./m? %
M ollusca 25 (22.9) 173 13.3 26.3 37.9
Polychacta 54 (49.5) 813 62.7 2.9 4.3
Crustacea 28 (25.7) 270 20.8 39.8 57.4
Others 2 (1.8) 41 3.2 0.3 0.4
Total 109 1,298 69.4
AAHolF wrk Ao} 39.8gWwt/m”2] A ALl W= AxPFol77t, A=A
AFE Kol A Axs= BAZF Anlt o = #AE7F e Aol F4E AT
e AR A Golwet 3ol A 71 T 29 AXEE T H9UTS
AAsE Mollusca) & A7 Zshde] F2 A FHMAT] 16.5%F 2A et AAGol 7
A ERelddth 53], dAlsEe] AT ol Scoloplos armiger (AFFREAAA|F o)) St
38%E F7hrel ol wE s AAEIT o] F9] HFAAUEE 200/HA/m’e] &3 o
(Table 2). webA] 25 AF xetol= = ), ARl o] BE AAA Edske e

ok

74 &R EtE =2, M7H, H2s



5 ekol

A2 ol of

wolth. o A4 AT 11.4%

& 2R3 AA o7 Aonides oxycephala

(AEAA Gl )7} vhs) A= o)

}\L_Q EO&]:]. o]ﬂ oﬂ

ol 44
st A4S HIth
V549 Grandifoxus

QA e
1A sk

AAHo) 7 Cirrophorus

armatus SV Lumbrineris longifolia (327033

ol el A

HO

W Al RIEE Bl

A= FOR UER
S

= ZNAT

=
HAZAA 77 Sl
o] HZof nlsl @Ea| ool A

A= AR 13 90

A 201 =2 |

ZHMATFE 5% o=

. 787) 6%l %

9] oF 55%%

Zolohet 2af Aol MAsts HEMMESEL =

Hl

ok 53] & A P Al A 43 1
M 55FoI FHste] AT AL EligE &
A 71 B EFd T2 7ISEdth vk, A
T 714e] niglsel Aol EAstAA mEzF A
A Aol Qe A 100ME 7P 2 =4
T (9% 5 Bo oloh= nuHdr} (Fig 2).

AMFES] AU PR 2677/04/m”
oA 3,375/0A/m* = npz7}A] 2

FUHoR WA AsPon, F5e 30
1o

O

=
P 3T
T w9

Ql ¥ wRlrh= o)zt Tk alijke]

of 9Jx3 AH 1, 2, 10904 Aoz A
T7F Btk 53], 43 1dx4e 24 S
AR Ed AT HelME TP we
3,3750A/m* 7} E@eA. R g AL
=8 TE BY A 1094 =9 7

2,01770A/m*) 2 AX Y5

ggﬂg], o 3 O}U:]H /\LEHFQ

ox m o] 2 3l AW 7 8eAE=

Z¥7k 267, 30070A1/m*e] MAUEE Ho|w

7P A =4 A EE2E B (Fig 3).
A

AE e &2 sfideld @

Table 3. Dominant species accounting for over 5% of the total macrofauna abundance in all

stations. They are ranked according to total abundance (P : polychaeta, C : crustacea,

M : mollusca)

Species Faunal Total Abundance Occurring Percent

name group  individuals (ind./m?) frequence  occurrence(%)

Scoloplos armiger P 241 200.8 10 15.5
Anoides oxycephala P 177 147.5 4 11.4
Grandifoxus cuspis C 133 110.8 7 8.5
Cirrophorus armatus P 113 94.2 3 7.3
Lumbrineris longifolia P 94 783 2 6.0
Umbonium moniiferum M 93 77.5 2 6.0
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Fig 3. Spatial distribution of abundance of the macrobenthos at each station.
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Fig 4. Dendrogram for group—average clustering of Bray—Curtis similarity for
squared—root transformed macrobenthic abundance data from ten stations
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Table 4. Ecological characteristics at each stational group in Sindu—ri subtidal area. P:
polychaeta, M: mollusca, C: crustacea, E: echinodermata

Ecological parameter \ Station group A B C D
No. of station 1 2 2 5
Total species number 9 74 19 57
Mean species number (spp./0.12m?) 9.0 45.5 13.5 20.6
Mean abundance (ind./m?) 2,017 2,279 283 1,167
Mean biomass (gW wt./m?) 394.8 14.5 5.8 51.8
Mean diversity (H") 0.84 3.02 2.36 2.08
Mean evenness (J) 0.38 0.80 0.91 0.70
Dominant species (ind./m?)
Aonides oxycephala (P) 1443 13 0 3
Diogenes edwardsii (C) 467 0 0 2
Cirrophorus armatus (P) 0 467 0 2
Lumbrineris longifolia (P) 0 392 0 0
Mediomastus californiensis (P) 0 133 54 10
Tharyx sp. (P) 0 117 0 0
Umbonium moniliferum (M) 0 0 0 155
Abra sp. (M) 0 13 0 55
Scoloplos armiger (P) 17 29 13 382
Grandifoxus cuspis (C) 0 4 21 212
Ophiuroidea unid. (E) 0 96 0 3
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Table 5. Number of species, abundance, and biomass of the macrobenthos in Sindu-—ri sand

flat during the study period

No. of Abundance Biomass
Taxa
species (%) ind./m? % gWwt./m? %
M ollusca 20 (40.0) 1,345 55.1 350.4 91.9
Polychaeta 11 (22.0) 18.0 11.1 2.9
Crustacea 15 (30.0) 24.5 19.0 5.0
Others 4 (8.0) 2.4 0.6 0.2
Total 50 2,443 381.3
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Table 6. A comparison of benthic community studies in Korean coast. An asterisk (*) means that
some data for sediment grain size are not included.

Total area

Survey  Sampling No. of Replicatt Month sampled Mean grain ~ Total ~ Abundance Biomass Dominant species References
area gear sites  time  sampled () size (phi)  species  (ind./m?)  (g/n?)
Scoloplos armiger (P)
Sindu-ri van Veen Aonides oxycephala (P)
coastal 0.03m? 10 4 July 12 2.1-54* 109 1,298 69.4  Grandifoxus cuspis (C) The present study
area (0.03m’) Lumbrineris longifolia (P)
Umbonium moniliferum (M)
Lumbrineris longfolia (P)
Chonsu  van Veen April and Nephtys oligobranchia (P)
Bay o) 53 3 August 15.9 2.8-81 273 846 - Theora fragilis (M) Lee and Park (1998)
Eriopisella sechellensis (C)
Tharyx sp. (P)
Kam: AY ilis
ak - vanVeen ), s Mayand L0 o100 w2 766 141 heora fragilis (M) Koo et al. (2004)
Bay (0.1m?) August Capitella capitata (P)
Lumbrineris longifolia (P)
Tharyx sp. (P)
Gwangyang Vvan Veen Lumbrineris longifolia (P) .
Bay 1) 38 3 June 114 154 428.7 Myilus edulis (M) Choi et al. (2003)
Corophium sinense (C)
Tacbudo Heteromastus filiformis (P)
an Veen j
coastal B 3 Juyand g 19-75 209 1,093 1349 Scoloplos armiger (P) Lim and Choi (1998)
arca (0.1m?%) October Tharyx sp. (P)
Ampelisca sp. (C)
Inch Amphioplus japonicus (E)
nchon
van Veen March and Heteromastus filiformis (P)
coastal o.1m) 10 3 Ty 6.0 0.3-68 212 1,392 - Theora fragilis (P) Yuet al. (2004)

araca

Ampharete sp. (P)
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