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AH FEF A AE AMFTEY ZHTFRE Lok fJsted e RS e 19904 9dHE 1992
7971 3B AYEE FAALE AAISATE 2AL 717 F 2 111F, He 708.1 FRA e} 214.9 gWWem*e] A
XEEo] AREHNUT &3 F 9 AAS dolrle FF5E] drRFrL AEF YoM ANFTEF S9F
Bo] EHQ BRI 2ol WE AMFEY 24 AT F F9 ASE AE SR 45E F3EH
Z7Vele AFE RYT, BEFS A SR 7P wokth A A FARA A o, Y] ARE
F pe) FFoE TEY 4 At AT 29 we A, S5 222 5 A 2FeE ML, S
o 29t} 1) SR FAREE ST OF Heteromastus filiformis-Mactra veneriformis-Solen strictus-Ilyoplax pingi
2R, 2) AR BX ZFOF Nephtys chemulpoensis-Cyclina sinensis-Macrophthalmus japonicus 23, 3) S5 X %
O 2 Glycera subaenea-Decorifer matusimana-Tritodynamia rathbuni w3, 4) 815 83 O = Nephtys polybranchia-
Borniopsis tsurumaru-Asthenognathus inaequipes-Protankyra bidentata T8 0% T-2= AT}

An ecological study was performed to investigate the community structure of the benthic macrofaunal assem-
blage on the Cheokjeon tidal flat, Incheon, Korea. Benthic samples were collected between Sept. 1990 and July
1992 at three stations to compare environmental factors with the structure of benthic community among stations
and seasons. Overall, macrofauna comprised a total of 111 species, and the mean density (708.1 ind./m?) and
biomass (214.9 gWWt/m?). The number of species and individuals of polychaetes, molluscs and crustaceans
made up more than 80% of the total number. On the other hand, in terms of biomass, bivalves and holothuroi-
deans indicated that they were the dominant faunal groups. Hierarchical classification using the Bray-Curtis
coefficient categorized samples into 3 station and 4 faunal groups. In terms of g-mode, there consisted of upper,
middle and low tidal flat stations, respectively. And four faunistic groups were established as follows: 1) Het-
eromastus filiformis-Mactra veneriformis-Solen strictus-Ilyoplax pingi (wide-ranging elevation specialists), 2)
Nephtys chemulpoensis-Cyclina sinensis-Macrophthalmus japonicus (high elevation specialists), 3) Glycera
subaenea-Decorifer matusimana-Tritodynamia rathbuni (middle elevation specialists) and 4) Nephtys poly-
branchia-Borniopsis tsurumaru-Asthenognathus inaequipes-Protankyra bidentata (low elevation specialists).
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Fig. 1. Sampling stations of the Cheokjeon macrotidal flat, Incheon,
Korea.
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Fig. 2. Scasonal and stational variation of grain size, organic matter,
and water content in the surface sediment.
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Table 1. A comparison among three stations with physical and biological components on the Cheokjeon tidal flat.

Upper flat Middle flat Lower flat

Environmental

Mean phi (§) 47 (4.1-5.2) 4.0(3.9-44) 3.7(3.5-3.9)

Organic content (%) 2.72.2-3.1) 2.6(2.1-3.1) 19(1.4-23)

Water content (%) 29.3 (23.7-38.5) 25.6 (22.4-31.9) 23.5(21.4-26.3)

Mud proportion (%) 85.1(74.4-95.4) 59.5 (50.2-76.7) 38.5(24.4-51.9)

Sand proportion (%) 14.9 (4.6 -25.6) 40.5 (23.4-49.8) 61.5 (48.1-75.6)
Faunistic

Species number 52 72 96

Abundance (ind./m?) 236.1 819.7 1,068.5

Biomass (gWWt/m?) 66.5 366.5 211.6
Ecological

Richness 4.5(3.6-5.6) 5.8(3.9-7.2) 55(5.1-6.2)

Diversity 24 (2.1-27) 2523-3.0) 24(1.8-2.7)

Evenness 0.1(0.0-0.2) 0.2 (0.1-0.2) 0.2 (0.1-0.3)

Dominance 0.8 (0.7-0.8) 0.7 (0.6-0.8) 0.7 (0.5-0.7)
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Fig. 3. Seasonal variations of mean sediment propotion (mud: sand

ratio) on the Cheokjeon tidal flat.
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ettt o]& S EE AT A& ZER A B2, o
REL AEA 42.8%, 2R 2 3o Zb2F 49.1%9F 57.7%
g YR 3R 245 JARRF R TG JASES A
B BHNA 356%, FRAA 46.1%, 3Fo)A 27.7%S LFER)

4 5 nent Analysis (PCA) ordination based

on the environmental varables.

A 10] F -5 FHAAMED 4~5u)e] HFH= B2 RS
g HYT, Ade] £ . 3Rt 283e S EELS 47 04%
9} 7.7%2 F& AATE JEFAT.

2 zAbe] g @] HAF A A4== Shin er al. (1989)2] 569.3

Table 2. A comparison of the number of species, sediment type and sampling methods of the other study on the tidal flat in the west coast of

Korea.
No. of Sediment Sampling Sampling No. of
Study area . Remarks
species type gear area samples
Yongyu Is., Eulwang 149 sand rectangular 15%x20x30cm 60 Choi, 1997
Incheon Dukgyo 183 dominated can corer (6 times) = 0.2 m? 60
Gyeonggi Bay, Tidal 1 46 mixed improved van 0.1 m® x 26 9 Shin et al.,
Incheon Tidal 2 38 type Veen grab e s mes 2 1989
Cheokjeon, Inch 11 35-52 tangul 15 % 2030 cm 36 Present stud
eokjeon, Incheon S5-52¢ rectangular can corer (30 times) = 1 m? resent study
Sura 38 1.7-35¢ 5
Ueun 24 36-53¢ 8
Keum- Kyungchang 10 57-8.0¢ 3
ga“k,y,““g' Geojin 43 40-6.00 deat 100 x 50 x 30 cm 21 An and Koh,
ongjin quadral 2 .
tidal flat Gwanghwal 19 (0.5 m* x2 times) 8 1992
Jeonbuk Uma 17 5
Gyehwa 38 3.1-57 16
Hechang 6 <1.0 3
Sacho 48 sandy loam 30 x 20 cm 13
Haenam, Naedong 66 loamy sand cylindrical (4 times) 13 Shin. 1993
Jeonnam Oran 72 silty clay loam corer 02826x4=11304m) 19 -
Kusong 100 silty loam 19
Yongho Bay, Busan 32 fine sand dominated tubular polyethylene corer 15.6 x 25 cm (0.076 m%) 15 Yi, 1975
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Fig. 5. Composition of benthic macrofauna assemblages on the Cheokjeon tidal flat during the survey period (Values based on the samples

taken from the surface area of 12 m?).
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T2 ARA AA L 357%F HYo & . sRdA Zizh
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FaTel &5 3lo] 1 lelF T = g Rolh, 3, 02 m?
AEo) AHE Ha AEDFS A 1904 12.1 gWWH(x4.2)/0.2 m?,
AR 29 32 Z7; 485 gWWi(17.7)/02 m®5F 30.9 gWWt
(210.8)/0.2 m*& VERATE ZE9] S22 B4 2004 7P &
< AEFH H5ES BA(Fig. 8).
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Fig. 7. Temporal variation in total number of individuals at each sta-
tion on the Cheokjeon tidal flat (mean * SD).
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Fig. 10. Diagrammatic representation of the overall similarties and
differences in number of macro-invertebrates collected from Sept.
1990 to July 1992 on the Cheokjeon tidal flat, Incheon, Korea.
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AEZ 1(F - 3 BAREF): Mactra veneriformis, Solen
strictus, Moerella rutila, Reticunassa festiva 5 QAT E 4%,
Heteromastus filiformis, Nephtys californiensis, Glycinde grujano-
vae, Glycera decipiens, Cirrophorus furcatus, Aedicira pacifica ‘&
R 65 283 A2 Iyoplax pingi 5°) EFH AT

AEFE AR BEF): Potamocorbula amurensis, Laternula
marilina, Cyclina sinensis, Stenothyra edogawaensis®] QA &E
4%, Nephtys chemulpoensis, Minuspio japonica, Magelona japonica
o] o2 F 3% I3 Macrophthalmus japonicus$t W5015<1
Gobiidae sp. 7} = 3UAc).

AET TII(EH BEF): Clycladicama cumingii, Fluwviocingula
sp., Bullacta exarata, Decorifer matusimana, Odostomia subangulata,
Eulima sp.2l QASE 6%, Glycera chirorii, Glycera capitata,
Glycera subaernea, Scolelepis sp., Diopatra bilobata, Lumbrineris
heteropoda, Amphictene japonica 5 TYEF 7€, Macrophthalmus
dilatatus, Tritodynamia rathbuni, Camptandriun sexdentatum, Diastylis
paratricincta ‘& YT 4% 2831 7€ B89 Phoronis sp.

FHEEQ Micrura sp. 7t 747 1348 TEHEAT

AEF IVEPE BEF): Nephtys polybranchia, Magelona sp.,
Halocydna brevisetosa, Spiochaetopterus costarum, Scoloplos
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—— Species group I

wide-ranging elevation specialists
but more specialized in middle and low flat

Heteromastus filiformis (P)
Mactra veneriformis (M)

Solen strictus, Moerella rutila (M)
Ilyoplax pingi (C)

L—— Species group I1

high elevation specialists

Nephtys chemulpoensis (P)
Cyclina sinensis (M)
Macrophthalmus japonicus (C)

Species group III

middle elevation specialists

Glycera subaenea (P)
Decorifer matusimana (M)
Tritodynamia rathbuni (C)

Species group IV

low elevation specialists

Nephtys polybranchia (P)
Borniopsis tsurumaru (M)
Asthenognathus inaequipes (C)
Protankyra bidenata (E)

Fig. 11. Ecological characteristics of the different species groups as a function of tidal elevation based on the cluster analysis (P: Polychaeta,

M: Mollusca, C: Crustacea, E: Echinodermata).
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