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ABSTRACT

This study was performed to investigate the community structure of the macrobenthic invertebrates
on the Gwaneumpo tidal flat, Hallyeohaesang National Park, Korea. Benthic invertebrates were
collected between April and September 2006 at each five station. A total of 67 macrobenthic species
were collected. The overall average macrobenthos density and biomass were 1,429 individuals/m* and
154.40 gWWt/m?% respectively. Based on the abundance and biomass data, there were 10 dominant
species accounting for approximately 86.4% of total individuals. The highest densities were found in
the polychaetes Heteromastus filiformis, Ceratonereis erythraeensis, the brachyura Ilyoplax pusilla
and the amphipoda Corophidae unid. On the contrary, the top ten species made up 94.2% of the total
biomass while the three most abundant, the bivalve Cyclina sinensis, the brachyura Macrophthalmus
Jjaponicus and the anomura Upogebia major. The conventional multi-variate statistics(cluster analysis
and non-metric multi-dimensional scaling) applied to assess spatial variation in macrobenthic assem-
blages. Cluster analysis and nMDS ordination analysis based on the Bray-Curtis similarity identified
2 station groups. The group 1 was associated with upper tidal flat station(station 1) and was charac-
terized by high abundance of the polychaetes C. erythraeensis, Cirriformia tentaculata, the brachyura
L pusilla, the amphipoda Corophidae unid. and the isopoda Paranthura japonica. However, group 2
was consisted with middle and lower tidal flat station(Station 2~5) and was numerically dominated
by the polychaetes Capitella capitata, Glycera chirori, the brachyura M. japonicus, the amphipoda
Pleustes sp. and the anomura U. major.

Key words : macrobenthic invertebrates, community structure, Gwaneumpo tidal flat,
Hallyeohaesang National Park, Korea
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2 AXAA FAE = 553 S ok w3t s FAYENA ] HolalEze] AlEtE = 73
oflz} thFet s d=] At B 9 AFo] TR o] Folx= FAE T Fa
i\q(Relse 1985; A1, 2003). ¥ A7) gl felvete] A WAL F 5220km’ 2, ©] 7hH
gto] 2,550km’E, H3to] 2,670km’E 2FA| kL QA TH= &S| &, 2008). 12t £ ﬂ?oﬂ%ﬂfﬂ
BAL. A 2 AFE 1186k 2 AA Q] oF 5.0% n|ete] wf%- Ao WAL Hesta ok

B A7 gL P79 2% 44] 279 F 967l =M ek TIHA Wl 3 e)
T el wA ol Fole TeE Aoty dubd o= F - sfitmHTde] &
2 st 23 shxlolv 3 5] ST I Q7o) AL I HHS
oh ey 2o o] 22 &) A el wE ofrhEste] wjokA <l e A s

g o] Ttk HHE, odf wE 7] Bl Feke Sh 3 s AE

AREIA A E TR Atk 53] 1 S E A HlwA H2o] &olsithe A
AAQ FH o] FH ez Z AHAR nelsx Ak b s - st HE
AtA ] A &7bsatal 113 o] &-F =R flajA FARTR e YeAE 74
9] 37 AAF A EAS gelshe Aol ulg- F83lth o]E 722 FE ©E
e SAE 22 171 AdellA M EA Y Fo A BEI #ert eFdH

2 AT AR ES NIAMTEL GV AE FtE T8T AETOE AT
HElo] Hlwd B . q.o]:—o‘].tr:] AEeA thokyd Z2HAE 1) $- 71X 7} %WV&H der Veer et al,
1990) 5] 1’4155111/\ EEo g;al—zq o= o]E/ﬂo] x%ﬂb]. e J_zl—/\%_J E_X]E- 51_0]7] LcHE,Loﬂ x1
A7 e] gl Wizteith wehA o5 9 vt} A= A AAEE S5 &
A8 4e)A lti(Thouzeau er al., 1991; Olsgard and Gray, 1995). g+ 2 s u} o] Ao ¥
o[ AkE A °‘7‘<} MR FAof 23} Aaalz A QS st AEAEAE St o] 835
£ AR ZFEH) 59 39 dddA BB dur] dddozA g FasithA 9} &,
2006, 2007).
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B o 2= A FHdHe] ANz
(Suaeda japonica) q-vErZH(Suaeda asparagoides) 5= E33F A E Fo] A2)et 1L, FHolA
sHol| o] 27174A] AR FEw AR JAF &3k Z(Upogebia major)2] A2 =(78 %, burrow)
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2. AL A EAHY
Agee] Adel A2lste dAAMEES] Ed T, AEZONART £ A ¢ 71 F25
Tpotal] 9late] 2006 449, 7€ 9 99 5 F 33|l A ZPEE AN SR S S
Aste] AF2ALE AAISFATHFig. 1). A EANF 2 rectangular can corer(12x20cm)E ©] 83t 4
F43)(EAE 294 0.1m)2] ARE A o F, AN 1mm ] A o]gslo] Y
AMsES T & 10% 59 SAHXEEY §Ho 3 uste] APHR STt A
Me TReEE A8 3 7bed S S s-6a, AT AAEE Ss
NI FES] +H F25 Fetsh] g8k, F FH-S(Margalef, 1958), & T} %(Shannon and
Weaver, 1949) B! -5 %(Pielou, 1975) 5] Aelet2] A A+5 Falsivh &8 3 /HAF A=
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Fig. 1. Sampling sites on the Gwaneumpo tidal flat, Hallyeohaesang National Park, Korea Strait.
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ZAR Gl E3E PIAANFTES F 67F/1.5m%, 21,43070 A (1,42070 A/md) e} 2,316.02 gWwit
(15440 gWWum')ol ok, E7w8 28 T9e A58 R S8 tefrt 2442t
3053 25%0] A=l HA ] 44.78%% 37.31%E Al o2 AAF=wH 7E 58
o] 8%} 4F0] 33l ZHzt 11.94%9} 5.97%F AR89 AL, SV EEES S3A it A
V73 ol whEbA] 29~48F<] W 9)ol| vl AL A7) B it 37F0] EAEATE FAIR 4L 1 A
AL, AR 99l 7HE vhekste] Az atel] whey Hal S7kehe e EATHTable 1). &4, %
AR 82159 WMo A & Hit 14F0] Attt 78] FA SollA 7P A, 949
B3 1014 717 BSkthFig. 2). € A Al7]oll e ZF oMo Hi 23 T 12~1959

Table 1. Species number, abundance, biomass and ecological indices of macrobenthic animals at each
station on the Gwaneumpo tidal flat, Hallyeohaesang National Park, Korea Strait

Index / Station 1 2 3 4 5
Species number 18 9 15 10 9
Abundance 1,440 810 460 1,540 1,130
) Biomass 51.08 64.25 175.90 65.93 136.93
Spring )
Richness 234 1.20 2.28 1.23 1.14
Diversity 1.63 1.28 2.06 0.83 0.76
Evenness 0.56 0.58 0.76 0.36 0.35
Species number 18 13 13 13 8
Abundance 2,080 330 1,380 1,340 1,840
Biomass 603.59 146.90 252.98 115.00 99.76
Summer
Richness 223 224 1.80 1.81 0.93
Diversity 1.94 240 1.03 0.81 0.33
Evenness 0.67 0.91 0.39 0.31 0.16
Species number 21 15 15 15 20
Abundance 4,530 670 970 1,450 1,460
Biomass 105.66 343.29 59.48 78.38 16.89
Autumn
Richness 238 231 2.18 2.06 2.75
Diversity 1.54 235 1.53 0.93 1.54

Evenness 0.51 0.85 0.55 0.33 0.51
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Heloll A 29 5ol AR, FA 1914 7P Btk A 15 AQed, A4 1 H EE T
o] Aol FiA R AA] FUTKFig. 3).

A delM e THRF7F 17,2007H 42 “—453 el AA<] 80.26%E A8 T, AR}
31070 A2 17.31%Z AH3tdth o5 27 EFaS AAY 97.57%S 2R ske] wi$- 43519
o] Yo AAFET 71El TET-E 430704, 201%9Jr 9070 A, 0.42%2 &0 vl Wokth AL

AZTE 2E 5,380~9,08070 A1) ®Slol B 7,14370A417} 2@ 1, 2 T4 W3 i 5Y
stk A 8 WA 330~4,53070 A9 "ol B 1429707 A=At 78] BA 2
oA 7H AQar, 98] FA 104 7 Bkt of ol 799 A 194 2,08070A17F =A 8t
AF oz 2& Ues YehUthFig 2). B8 A AIZIY ZF FAolM e Hit &8 AlaE F
2 6037RA (A 29141 Hdl 2,68370A (A DSl HAE B, o] Wolk BH 49k 5004 et
144370 A1 ¢k LATTRAI7F A=l o] oA o2 BdThFig 3).

AA L 1259 AR BERo] Zh2} 1,128.72 gWWt, 48.74%S} 1,022.40 gWWt, 44.14%= LFERA
Aol B9, o2 TBRFI} 157.10 gWW, 6.78%2 2FA 8ttt 718 SETS 7.80 gWWt
o] AAFOR 0.34%2] w5 & AA&S AT ATl webr = 4 494.09 gWWidL)ell
A H) 1,21823 gWWi(72)ol ZAF A7) & Hit AR 772.01 gWweel ) g ol M=
16.89(9€ <] FH 5)~603.59 gWWi(722] FA 1)9] M ol 1 15440 gWWt-S LERN AT o] 9]
493} 799 AH 3004 FEH SR 150.00 gWWt ©] 4] A #S Ho] Atz o2 =3tkFig 2).
ZAF A7l & ZF Bl M o] it A S 84.53~253.44 gWWite] el A 5014 71 2k
I, AR 194 7P =9kth Avbd o g Ao i SEEE A o) 7L/\—3].oﬂq.(Fig 3).
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Fig. 3. Variation of mean species number, abundance and biomass of macrobenthic animals at
each station on the Gwaneumpo tidal flat, Hallyeohaesang National Park, Korea Strait.
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& AT, Ao AOINE LR R} BEACR 50| Aokl AN, 1 F S
A s Jda) B 92/ Heteromastus filiformis, —H'T% AR = o (Ceratonereis ery-
thraeensis), 132472 W2 FA (Iyoplax pusilla), F2472] v&d &2 me] G| -$-F(Corophidae unid.),
gx 7ol 24u7] 8] AR = o|(Goniada japonica), 3X7+7F2] 2 A (Macrophthalmus japonicus), T2t
o] FAY LA -F(Pleustes sp.), 5272 St 2 (Paranthura japonica), TFE72] #-2the] 524
A= o) (Lumbrineris nipponica) 2 T8 FAEFN AR = o] (Cirriformia tentaculata) 521t °1& &< 10
AFEC] Ak Ure F BRUIAZ A4 38 AAFY 8640%E HfatAth 53 H
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A, BT A AAACR odd sfdelM F2 st HEAR T o] ZHCapitellidag)ell <3, 4
= - AgEgA oz 3 gk 482 YAdo| m]$- =& Aoz LA U tH(Pearson and Rosenburg,
1978). -Feivtete] A-fole A S 2343 AL} Wkl + & T2 F3sta Jow(d
Tol AT, 1998; A, 2003), Ll ol t %7]% o4l Axr} Agewa Zrlete A
Holth(Koh, 1997). whetr A 27kA] $+73 5 Wl tEAQ 0 AAFo R 13y
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BA e oM BAR7E 63 2R 7P B, e AAlsEEd gRRt TR
2%0] 9ol ALHEUT olE5S A4 e Uds] B, dAEER olusiFel 7N
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WA, vhiel HrdeAxgel, ool 7ol wEMN (Laternula mariling), SFEFS H. fili-
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Table 2. The top 10 dominant species ranking based on abundance data in Hallyeohaesang National Park,
Korea Strait

Rank Taxa Species name/Sampling time Spring Summer  Autumn Total %
1 APOL  Heteromastus filiformis 3,440 4,970 5,520 13,930 65.00
2 APOL  Ceratonereis erythraeensis 630 140 280 1,050 4.90
3 CDB Ilyoplax pusilla 230 350 290 870 4.06
4 CAM  Corophidae unid. - - 750 750 3.50
5 APOL  Goniada japonica 210 60 130 400 1.87
6 CDB Macrophthalmus japonicus 50 120 230 400 1.87
7 CAM  Pleustes sp. - - 290 290 1.35
8 CIS Paranthura japonica 40 90 160 290 1.35
9 APOL  Lumbrineris nipponica 50 90 140 280 1.31
10 APOL  Cirriformia tentaculata 60 70 130 260 121

Index : APOL, Annelida polychaeta; CAM, Arthropoda crustacea amphipoda; CDB, Arthropoda crustacea brachyura; CIS,
Arthropoda crustacea isopoda

Table 3. The top 10 dominant species ranking based on biomass data in Hallyeohaesang National Park, Korea

Strait
Rank Taxa Species name/Sampling time Spring Summer  Autumn Total %
1 MBI Cyclina sinensis 107.20 501.50 320.20 928.90 40.11
2 CDB Macrophthalmus japonicus 107.20 190.40 122.00 419.60 18.12
3 CDA Upogebia major 190.60 93.80 24.00 308.40 1332
4 CDB Helice tridens wuana - 91.10 3430 125.40 541
5 CDB Hemigrapsus penicillatus - 117.30 0.10 117.40 5.07
6 CDB  llyoplax pusilla 37.00 38.50 31.90 107.40 4.64
7 APOL  Cirriformia tentaculata 16.60 29.48 20.26 66.34 2.86
8 MBI Laternula marilina 0.20 4540 1.00 46.60 2.01
9 APOL  Heteromastus filiformis 6.66 10.13 14.73 31.52 1.36
10 CDA Laomedia astacina - 30.90 - 30.90 1.33

Index : APOL, Annelida polychaeta; CDA, Arthropoda crustacea anomura; CDB, Arthropoda crustacea brachyura; MBI, Mollusca
bivalvia
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AT AAES T3 EHAE -F(sedimentary structure)S HSA]Z Bink olyz} of ok
8| = 293 98-S =83t Koike and Mukai, 1983). °]|Z5% £ 7jAlTto] sl YejAlA =
83 AT V)5S YTl = BTt  Fo] 22 UERE AMete 5o HA 495
o &)

A F8 F57h iAo & UIt) Rhoads and Young(1970) AJeiAlo A @t £4 Fo] &
T2 MAshe s elr] BE 7t ool M| 2o e nXva stk =, ¥
B2 2= A E 24 &E(sediment reworking activity)= 53l EHES wHA7|a, I 2R IAGE
Fo] o A S| E& AAES FEgve Aolth R = A8 Ate HA Ak i
= FEdor Lnjo ey HAEAAY] B Aggtte Zlolth A= AR OE A4S 7t
A AEwo] L Aad LEER Bl AM4F 4= gltk= Ao th(Swinbanks and Luterauer,
1987). o] &ellA & ATl A 49} 54 2 HETHFL Hol nBE Aot AHE d
Z1elA Aed e o] FoAtge] vigd Az add 5 Stk

ox > o
N
o

rie

3. MEff=t™ K X H #E A=
2 AFsgelA g dIAMT=Y] AT ASE 7122 AHTA A AFE A=
(Table 1). & FHEE AL A 717kl 234 093~2.759] Mol AA & H kS 1.92010k 7¢
o] BA 5ellA 7P wkar, 99o] A solA] P mskth AWk o ® Zh AL A7l Ao
BT 13 2)901A 2.00 o173e] FAE YeR A o2 =5k, Aol whkA= 9l BE
441 2.00 o]} o2 FUTE ¢, BE ZAF Ao 2 7 FHeA 9] i F FHEE 160
~2.319] Mol FA 504 7P 2 gk vERd WA, FA 10014 7 =8kt o] el F A 39
A 2.099] FAE o] FiACoR vk AWbA o s v ghs Bl HA 5ox]e] WshEo]

A7 YERSTH(Fig. 4).

T =T #H4 033729 A 5)ellA Hdi 24074 FA 2)9] WMol T 1.40& e
a1, o] goll = 499] G 37 9€e] A 2014 ZHz} 2,062} 2.359] #Ho2 EUTE BE A AIZIE
228 7 AR HiE F s HA 086(8A 404 HA 201(FH 2)¢] HYE BY
a3y Hi e FA7F 7P =AY SR A7) 209 HHe o2 FH Y vlasie] diE e
2 WglFo] Arths Tl UATKFig 4).

TEEE 0.16~0912] HLlo] Hit 0525 Jepligic 789 FA 5ol 7 2k, 5L A7)
0.

|.

i

o] 4 2004 =dth o] 9ol 499 HH 49} 5, 799 FH 37 4 L 9€ ] HH 4914 % 0.30 W€
o] vre ks B =, ol H filiformis®] & Z3 ] 7|98 A3fo|Uth BE A} A7)
£ 7 oM deEe A 033 4)olA H 0.78(F A 2)2] HHAE Btk =3 FH 590

7}
M= 0349 ge YEhl Ao s wigktt dntao s AH 28 A9fd BE PN dA5=E F

WA EE 239 25 golsl7] $8te] Bray and Curtis(1957)9] fFAME A|<FE AlAkslo]
2 FASIATHFIg. 5). A e AA E8 HAFY 0.50% ©ld= A

= 205S W oR 8191, YAEE square rootZ WAL TE B4 Az, AA 2719 AL
12 A o] Fel ARg Be Alde] Fd 13 FA19] FHd 22 F
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Fig. 4. Variation of mean species richness, species diversity and evenness of macrobenthic animals
at each station on the Gwaneumpo tidal flat, Hallyeohaesang National Park, Korea Strait.
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