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&2 g7s SEEHs|ol| MASts EMMEES &3 4 A+ X 2™TZE Test
= FHCLZ, 2009 EAI(GH)QA SHABHE)0 HEEALE HASHACE AFsHHolM Eioh Y
YRMEE2 T 19551 1868570K(66770K mAZ LIEICH, 1 & SHEE9| T2 F7t
242t 9652t 12,0757HM 431708 m3)7H ESHSHH TH|2| 49.2%2t 64.6%S AHXISHRACE 2H
HHs|do| =2 BB CHRFO| XIS RAMX|EO|(Lumbrineris longifolia, 76+22474 K|
m?2), Mediomastus californiensisd2+11770K| m2), Tharyx sp.326x1107HA m2), X SZ O]
OHE§ Fo| Ot7|etEYEIN(Theora fragilis, 54+7870M m?) A HX|SE LZF T2 FQ
Eriopisella sechellensis70+14670 K| m?2) SO|RALE = F1t JiMs=2| AI2E 27Z HHEKX
MEEo| ZAUTFEE EMoE At 3 3742 280z FELUCEL OAE 12 BE TAFA7|
o EHHOH Rt ol ST MA 4, OF 2 ZE JAF A|7|Q] 7HECE HH 49 52 74
CIQICE OFX|2te 2 OF 32 1& 12t 28 Helst 2 YHEE0| ZeE( Ut AFsiFolM=
SEHoE XS RXAMX|HO|Qt OF7|HIEHAIN 7L 8 7H 0, 2& 10Ms 57| 2%
HO|(Sternaspis scutata)t B-2Cre|tE HMR(Ampelisca ¢yclops iyoensis) 0|, 1& 20| M=
STHAHE WX HO|(Capitella capitata)?t HEIHO 2 =2 U= LIENHQICE E3t I8 30
M& Heteromastus filiformis, Tharyx sp.3 % Sinocorophium sinensis?t 2 EStICt & AT
oM AMMSES 2T Es SUNE HE HE{Q| LTtat HEl HEfo| T2
YETELE NP FEEE: SHUo| oty FHT, SO 47 2 FEz &
ZHago] At HEECE FRES ¢ = UUCEL M2t SH 2T 0| MAIS= Y
MMsE2 282 To| HEfet 2Edsto| =0 et 12E Heldte AR Moty
AACE.
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This study was performed to investigate the community structure of macrobenthic
assemblages in the Environmental Conservation area, Korea. Benthic animals were collected
by van Veen grab sampler at spring (May) and summer (August) 2009. The total species
number and mean density were 195 species 5.6 m= and 667 individuals m, respectively.
Polychaetes were the most dominant faunal group in species (96 species) and abundance
(431 individuals m). The major dominant species were the polychaetes Lumbrineris
Jongifolia (16224 individuals m2), Mediomastus californiensis (42+117 individuals m),
Tharyx sp.3 (26110 individuals m), the bivalvia 7heora fragilis (54178 individuals m-)
and the amphipod Eriopisella schellensis (70+146 individuals m=). Based on the cluster
and nMDS ordination analysis, macrobenthic communities were divided into three faunal
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groups. The first group was characterized by high abundance of the polychaeta Sternaspis
scutata and the amphipod Ampelisca cyclops iyoensis, which is located by most stations
of Hampyeong Bay and St. 4 of Deungnyang Bay. The second group was numerically
dominated by the polychaeta Capitella capitata at St. 4 and St. 5 in Gamak Bay where was
most pollutant area. Finally, the third group was dominated by the polychaetes Heteromastus
filiformis, Tharyx sp.3 and the amphipod Sinocorophium sinensis. Therefore, geochemical
characteristics such as the bay shape and pollution gradient may be important factors
controlling of the macrobenthic community structure in Environment Conservation Area.

Keywords: Macrobenthos(CH & X A{-&&), Community structure( & T+=), Environmental
Conservation Area(2tZ 2 M3 %)

N E WMt CHEEE sl MAMERAS] HUEE ZHte 248
Z G Degln Qo Eo s YYERAQ] SRt ZHOA
E|Ltete] SHARM AL s{ustHo| MEf7t AT X[ & A9 FATUARO oK HEACR 1S FQot MENEHH
Moz HHE Lt Qs sfgez Jtatnh SEkat ezt X||E Z=CHPearson and Rosenberg, 1978; Thouzeau et al, 1991).
oh 3 SHEOE § 5 4707t XIFEOf Qlot e e Mol HA 2 dEfstH oz I w5k QAZE 2ol X8t s YMELA
2 O HE(949.12 kmQt |X[£(93301 km)E &3t 188213 ol 59| ASAAE TEHOR Oofsfste U TEQ
km?2O|ChE| L= At TA| H2003-3%). & Ao Z27t0l 8l ¥zt CHaHd 2 0|CHDay et al, 1989; Snelgrove, 1998).
BEYYL AR0M o s AZH LDt +AHO| OofF X2NK| SBEEMAAS N2 +HE 7| JAFES BT,
SHQUTAE STl 1997HEE AlY U 2% Fof Ut EHEotol| MASke ZAZARAEAF)0] T ZEat AHHS(Kim et
O|F AlZt ZAxtof et 1999 1xt 7HF AlQ] 29670 HHEOA al, 2005) ¥ MMEE2| ZETZ(Lm and Choi, 2001), STt X
20150 = & 987l o] 41771 HEo =z =jsto] ot o Mzg X MMCER 289 S7HEEMa et al, 1995; Shin and
oo, stEEalely W shrdol J|x BAXE HE 2a|of Kim, 2002)9t 7tatgto] MAetd, EXMEE X Ct2f 28
Z3E S0 UCh TejYehA T of M2 fYTESHLY E M (Shin, 1995; Koo et al, 2004; Yoon et al, 2007)0i CHSH S117}
M. 2QAE DA|BIYLAE TA| H2015-15)0] Q8}3, ZAFSE  QIQICE d2fLt Y& AT(Ma et al, 1995; Lim and Choi, 2001; Koo
S2 o, SHAME U Six S| LukstSat O|FS 40| & et al, 20045 HQASHH, CiREO| A7} HEMMEE 2T
ool MAlsta QIct O] B s E2 AMSE0| £t o|of PH 427 CRRE ez 3itte FHojAM ZEAA0A]
| RO| HFER|(Mytilus eduligt &= (Crassostrea gigag= X E AT HuH OHSIRCD & = UCE MEtM 2 St 374
MEZ MK ME MUl Hordle QEEHe &RE B  EEHMNA0 MAste EXMEE 2T =AH QL StAXAL
£ X&MoZ ZARSID QICh J2iLt XZ7HKA| SHEE M|l £ 83t0f &3 T M+ % 2HUFZXE TYsteH SX0|
2| YstE SHo2 Ot XL Ol ZAL AL US|z ULk,
STt falLtate] sietamalel M2 QEEH s
of RISl O[S}t M BE| WHOR sAT|0| FHS £ Mz A L
Che $HAIE 7HX|3 QICk o]0 siYEtASH Yl 2009 Al o
TAIYO| dstoz X EXEN MMMER LY B A o 1. ZAHY
HHMMES2)0l O3t ZALE 8otol MESHY HFAol TS
Al=3 HE QLCHNFRDI, 2009). SO Metge SHETa Akl X|=S0[ o HHH A
PHH 2 79 tad=E0 tiEMMEE 282 88 Al-3 THE)O|, A2 14073 kP2 0| 24H0| & Yeds) Urt
N S 200, YEOHSY SHOM 0 =2 7kXE 7b HEok B2 AO) & 120 km, 20| 170 kmO| B2 =42 8~10m
X QUCh E3 HEXMEE2 RMAIZIE HMQsH, Mt M 2 Q17 YUTX|Y W A0l LX|SHR] kot HlmH QI9H
dhg S WESXOZ 0580 AL & FFYQREA) Ol sAYL0| HL2 sJAH0|CHLim and Choi, 2001). ST H
o ENE =QIrt ofz{3t #EetH EFL2 2 Ee YN et ASant 2ol ok ¢mAE HEefo| gtoz HAL
MAIN Wato] 8reslel sE5Xoz TIjsh=0 Hotqelez % 37440 km?2M oo M= Hlu ™ fE27F 2 BHof| sHESICh E
8317| 20| IFHoZ Ao TS UXSH=H A0 o Qo] &M 9l 23HErol Z2 350 km, Z0|E 500 kmof| H
8% MEFo= Ag Qirt metM MM EE 2O o A2 75 mE2 UYFROM QFOZ EtrE FoHX|e
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Fig. 1. Location of sampling sites in the Environmental Conservation Areas, Korea.
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3. NEXAMSES 2HRE

MM SE2 TETEE mtstr| 9510 YEjX+2= 5
CHY = (Shannon and Weaver, 1949)X|~8 TSIQICt otH £
ot 7iH=el XtEE 0|83 HIEM2 Bray and Curtis (1957)2)
FALEX| S (similarity index)S Ol €3I T, SALEX|4 HHZEEH

A= WO Z = group-averageS
RIMER (Plymouth Routines Multivariate
Ecological Research) computer packageE 0|8380 +X|=(den-
drogram)@t SA|0f| CEAFRIEH 2 #H(nMDS ordination) 2.2 LIEFLI RS
Ct. 2B 2 &9 M= Xt2E 7|X2 MYSIRACE oHH 2+
Qo EMMEEL HTAE LOHE7| /5t SPSS pro-
gram2 0|83l0] 422 (Pearson's correlation coefficient)S A
AlSEATE

o
o=
Mgt 2HEH P

muy
i

64 m 2|1 SYLH0|

N 7PE = QT 8Os XA 2426°C(S2TEO| HH 5)0f A E|CH
2696°C(7tH Tl HHE 49| HR0| Bt 2549°CE LIELHRUACE

£ 580] 6.06~9.04 mg I"(H 7.03 mg "] HH
of eHEutel B 40|M Jhg RQta, Jakgtol HE 400N =
QACH ESH 8Ol = Z|4 556 mg MZHEre] MA )0 A Z|Cf
946 mg I"'(7t2f2te| A 4)9| Helo| B =& 735 mg 0]
ALt FEEEE 50 31.36~3241 psu(E T 31.94 psu)| <
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Table 1. Summary of physical and sedimentary parameters at each station in the Environmental Conservation Areas, Korea
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Area / Station / Time Depth Water Salinity Dgii/c;l\e/id Sediment content (%) Mean phi  Total orgalnic
(m) Temp. (°C) (psu) (mg I Gravel Sand Mud (D) carbon (%)
1 (May) 18.87 31.69 6.37 - 2.94 97.06 6.56 0.54
1 (Aug.) 470 26.17 3043 6.59 0.71 10.23 89.07 6.03 0.52
2 (May) 18.68 31.73 6.37 - 124 98.76 6.62 057
Hampyeng 2 (AUG) 0 31 7 ess - 353 947 618 048
Bay 3 (May) 19.40 31.59 6.22 0.63 8.59 90.78 6.13 049
3 (Aug) 030 26.46 30.37 7.04 - 349 96.51 5.79 0.32
4 (May) 19.68 3142 6.06 - 2.12 97.88 6.77 0.57
4 (Aug.) >3 2648 30.21 6.75 - 5.30 94.70 6.54 0.50
1 (May) 19.38 31.36 6.58 - 2.51 97.49 7.04 0.66
1 (Aug.) 710 24.63 30.82 6.80 - 2.23 97.77 6.63 0.73
2 (May) 18.10 32.00 6.50 - 247 97.53 6.84 0.84
2 (Aug) 740 24.87 31.20 6.78 - 6.91 93.09 6.34 0.75
Deungnyang 3 (May) 1260 16.17 32.32 747 - 13.53 86.47 6.19 0.59
Bay 3 (Aug.) 2517 30.91 8.26 - 7.83 9217 6.72 0.65
4 (May) 19.19 31.79 6.25 - 1.39 98.61 6.91 0.90
4 (Aug.) 1140 24.84 30.67 714 - 240 97.60 6.99 0.84
5 (May) 16.20 32.30 7.62 - 540 94.60 6.69 0.65
5 (Aug) 1690 24.26 3149 8.16 - 457 9543 7.30 0.59
1 (May) 18.23 32.11 6.64 - 9.76 90.24 6.43 1.21
1 (Aug.) 50 25.17 29.72 5.56 - 4529 54.71 459 1.66
2 (May) 18.65 32.07 7.94 - 0.14 99.86 642 0.88
2 (Aug.) A0 25.73 30.75 8.35 - 3.23 96.77 7.03 0.84
Gamak 3 (May) 750 16.71 3241 7.37 - 421 95.79 6.56 0.79
Bay 3 (Aug.) 24.98 30.79 7.38 - 0.90 99.10 6.96 0.80
4 (May) 2.30 32.04 9.04 0.86 8.98 90.16 6.63 231
4 (Aug.) >10 26.96 3048 945 2.07 1340 84.53 6.40 173
5 (May) 19.99 32.38 7.95 - 3.85 96.15 6.60 1.12
5 (Aug) 29 25.88 30.82 7.84 - 345 96.55 6.95 1.09
oo M Y ka5 K|
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Fig. 2. Mean species number and abundance of macrobenthic animals in the Environmental Conservation Area, Korea.
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Table 2. Total species number, abundance and diversity in the Environmental Conservation Area, Korea

Hampyeng Deungnyang Gamak
Components / Samplig area
May Aug. May Aug. May Aug.
Faunistic
Total species humber 47 sp. 08 m2 30 sp. 0.8 m? 91 sp. m? 68 sp. m2 91 sp. m? 99 sp. m?
(mean species number 0.2 m?) (19) (13) (32) (22) (29) 27)
Polychaeta 29 20 44 44 54 61
Mollusca 6 - 15 - 17 10
SN%f’CieS Crustacea 9 10 2 24 15 19
Echinodermata 1 - 4 - 3 5
Others 2 - 4 - 2 4
Total abundance 1,245ind. 4 m2 745ind. 4 m? 3,595ind. 5m2 2010ind. 5m2  4,745ind. 5 m? 6,345 ind. 5 m?
(mean density m?2) (311 (186) (719) (402) (949) (1,269)
Polychaeta 755 390 1415 1,400 2,730 5,385
Mollusca 120 - 650 - 1,425 340
Density Crustacea 335 355 1,385 610 545 510
Echinodermata 10 - 65 - 30 70
Others 25 - 80 - 15 40
Ecological indices
Diversity 242 1.79 268 239 233 197
(2.16~2.81) (1.08~2.23) (245~3.42) (1.47~3.26) (1.31~2.88) (0.81~2.90)

ChTable 1; Fig. 2). H&5=01] RUAOIM = CH.
5t0] 646%2 HRE2 EUL, (LR LR dMSE0|
Z+Z+ 374070 H|, 20.0%2} 2,53570K, 13.6%E AHX[SISICE. O] 9I01|
JIEts et SnsE2 22 17570K 2t 1607HK| 74 *{E =/ of
SEH2R 09%E LIEH ERE0| RRUCL A7 8 A7
B JhMee E A 1867HI1| eEntol g0l M Z|Ch 126970 K7t
RACL O gfof 7targtul S2Fato|M 53
| 22t " 9497Hx1|9r T1970H 7t B HHeZ =2
HEE | QACHTable 1; Fig. 2).
SEOOM EHT AN MS
H m?)0|ACk(Table 2). £ F%

FE 1207570/7t £
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XI5t 74E QESICE ZAF Al7|H 2 st g™of| 22t 47
T3t 3030] EHH0| 50| SN2 A 47t WM =

elol Y 200 7+

Mo, B 10|A 7HE B “:f(Flg 3). 9 A0 AN E
Ct2 2ot ZZtRE 242 1145702t 69070KQ] =& LIEHLY

]
57.5%%2} 347%S MQst
FHKIZL 80| 74570K|7
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A REE B2 B e 22 001 2004 2
36STIH(EE N HUE BUCHFg. 4. B 3+ L HHS
Blo] R0l KB YH 1014 BSOS Yt

SN £t AN MEE
WM m2)0|RAChTable 2). £ S
HH 9| 491%S KHX|SIALCE ZAL A|7|E
9151 68F0| E250] 50| HOiHe :
B 59 3£ 10~5452 Hof FH 401M 74 HUL
H 50]|Af 7|'o RALE O 20 HH 301M 30F0| MEE|0f ArH
Mo = CHYSIRACHFg. 3). =& 7WMI=0 A0IM= CtEFRt 2
F7F 242 281570A2t 19957HK|Q] =S LIEHY 502%2t 356%

KEX|SHRUCE ZAF AlZ|0f m2tM = 520 3595707t 80|
20107017} 234510 = S0 A& RASIACEL ZA HHE
8 EHF =3 M A 1280FEE H0M ZCH 9637HA|
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2 TR0 XIS M 30t 50|A Mo = BEQCE
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Fig. 3. Variation of mean species number at each station in the
Environmental Conservation Area, Korea (upper, Hampyeong Bay;
middle, Deungnyang Bay; lower, Gamak Bay).
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I o] HAE, TRYZet LHEFE I E 89 JaHAE
HIICHTable 3).
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Fig. 4. Variation of mean densities at each station in the Environ-
mental Conservation Area, Korea (upper, Hampyeong Bay; middle,
Deungnyang Bay; lower, Gamak Bay).

ML
-1 fZIE et X
S=0] 242 231t 150| J9Iof IXISIALL 0|52 M =4

| ZIXt2HS MR Ol (Lumbrineris longifolia),
O|HIyF 2| OF7|BHE-ZEIN(Theora fragilis),
schellensis, Ct2.F 9| Mediomastus californiensis, Tharyx sp.3,

L24=9| Friopisella

Heteromastus filiformis, Minuspio pulchra, 4252\ Sinocorophium
sinensis, LR F2| Q57|28 X|HO|(Sternaspis scutata) R Tharyx
sp.2 SOIRUCE O|F &%l 109 EES0| UEtle 2= &
1051070H 2 X9 563%E FROHAULE 5| USRI AR
HOl= 214070 M 7F RO THQ 11.5%F AX[otRA2L, St
HMoZL 7iatOiof Aot Esists ENS HYICH CH2o
FYZE= 195070, 104%E LIEIY 22 2Fd= $=0
O“Zf(Table 4).
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Table 3. Pearson correlation coefficients within the environmental and biological parameters (*p<0.05, **p<0.01)

SP ABU BIO TOC Mz G S M D BS BD BWT
(SSngcies number 1000
Abundance (ABU) 763" 1.000
Biomass (BIO) 389" 252 1.000
(T%acl)organic content 437 496" 053 1.000
Mean phi (Mz, ®) -227  -608" -048 -170  1.000
Gravel (G) -230  -058  -155 509" -129  1.000
Sand (S) A717 8347 135 4620 -801 206 1.000
Mud (M) -453" -821" -126  -483 7997 -255  -999" 1.000
Depth (D) 389" 062 136 -160 262 -269 023 -009  1.000
Bottom Salinity (BS) 166 -148 342 017 360  -171 -371 376" 253 1.000
Bottom DO (BD) -042  -128 .086 4377 360 A74 -A72 145 41 116 1.000
?g’\}&%’“ WaterTemp. - _o98 049  -370 039 -143 228 170 -179 -192  -900" 190 1000
Table 4. Dominant species ranking based on the abundance data in the Environmental Conservation Area, Korea
Rank Taxa Species name / Sampling area Hamé);/;ong Deuntar;/yang GaBr;;ak abuTr?cEIaalnce Pe(roze;nt
1 APOL Lumbrineris longifolia - - 2,140 2,140 11.5
2 MBI Theora fragilis 60 380 1,510 1,950 104
3 CAM Eriopisella schellensis 295 675 555 1,525 82
4 APOL Medjomastus californiensis 120 195 850 1,165 6.2
5 APOL Tharyx sp.3 35 80 620 735 39
6 APOL Heteromastus filiformis - 45 655 700 38
7 APOL Minuspio pulchra 15 10 590 615 33
8 CAM Sinocorophium sinensis - 530 55 585 31
9 APOL Sternaspis scutata 495 80 5 580 3.1
10 APOL Tharyx sp.1 45 370 100 515 28

Index; APOL, Annelida Polychaeta; CAM, Arthropoda Malacostraca Amphipoda; MBI, Mollusca Bivalvia
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Table 5. Dominant species ranking based on the abundance data in the Hampyeong Bay, western coast of Korea

Rank Taxa Species name / Sampling station 1 2 3 4 dl(:]t;iy Pe(rozsnt
1 APOL Sternaspis scutata 130 30 210 125 495 249
2 CAM Eriopisella schellensis 180 5 75 35 295 14.8
3 CAM Ampelisca cyclops iyoensis 10 5 65 115 195 9.8
4 APOL Mediomastus californiensis 45 20 30 25 120 6.0
5 APOL Tharyx sp.2 - 80 15 - 95 48
6 CAM ldunella curvidactyla 40 - 20 5 65 33
7 MBI Theora fragilis 25 10 15 10 60 3.0
8 APOL Tharyx sp.1 25 - 10 10 45 23
9 APOL Nephtys oligobranchia 10 10 15 5 40 20
10 APOL Tharyx sp.3 15 - 10 10 35 18

Index; APOL, Annelida Polychaeta; CAM, Arthropoda Malacostraca Amphipoda; MBI, Mollusca Bivalvia

Table 6. Dominant species ranking based on the abundance data in the Deungnyang Bay, southern coast of Korea

Rank Taxa Species name / Sampling station 1 2 3 4 dz(:ltsfjiiy Pe(rozsnt
1 CAM Eriopisella schellensis 295 50 285 45 - 675
2 CAM Sinocorophium sinensis 10 30 445 5 40 530
3 MBI Theora fragilis 210 75 50 45 - 380
4 APOL Tharyx sp.2 5 - - 5 360 370
5 APOL Sigambra tentaculata 40 75 135 15 45 310
6 APOL Notomastus latericeus 105 130 10 10 - 255
7 APOL Lumbrineris cruzensis - - 5 - 210 215
8 APOL Mediomastus californiensis 70 - 5 10 110 195
9 APOL Paraprionospio pinnata 20 20 90 - 35 165
10 CAM ldunella curvidactyla 70 25 25 15 - 135

Index; APOL, Annelida Polychaeta; CAM, Arthropoda Malacostraca Amphipoda; MBI, Mollusca Bivalvia

sp3S ZES CtR 2 65, £ schellensiss HIZSH 242t 351t £ Zslsoh Ot gZut Of7|HHEMEI Gl £ schellensis?t A<
Of7|BrE=HZEIH 150 | A0 IXISIULE OlF &9l 109 2F of AXISHRICE O|F 4%l 109 2F¥ES0| UHEtle 2= &

ZE0| LIE = 2 B 323070H2 A2 576%E Rt 788070MI2 FHQ| 71.1%E XHX|SHAUCE O] 7h20| ZIAtErS R
RACt O] 7t24l £ sche//em/sﬁf S sinensis= 2t2} 675714, 120% ZAX| ™0l 2140701, 193%=2 BRE0| 7t /%D, CHESO2
ot 5307HH|, 95%S LIEIY HFE0| =2 FSO|ULCE SHE2 Ot7[HHEHZIN 7t 1,51070H|, 136%S AtX[SIQUCt SUHo=Z 71

E FX= 13 300N, 2X= EE 30IM HOiECcE e RS AX YOIz EH 10|, O [BREHZEIN= HE 22 40
7t =UCHTable 6). OFX|2o 2 71RO M& 2RISR AR 0| M HUMeR YTt &/UCKTable 7).
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Table 7. Dominant species ranking based on the abundance data in the Gamak Bay, southern coast of Korea

. . . Total Percent
Rank Taxa Species name / Sampling station 1 2 3 4 density %)
1 APOL Lumbrineris longifolia 1,455 205 - 335 145 2,140
2 MBI Theora fragilis 95 415 105 705 190 1,510
3 APOL Mediomastus californiensis 710 135 - - 5 850
4 APOL Heteromastus filiformis 485 140 30 - - 655
5 APOL Tharyx sp.3 595 20 5 - - 620
6 APOL Minuspio pulchra 495 10 - 85 - 590
7 CAM Eriopisella schellensis 5 470 80 - - 555
8 APOL Anoides oxycephala 400 - - - - 400
9 APOL Capitella capitata - - - 400 - 400
10 APOL Isolda pulchella 160 - - - - 160
Index; APOL, Annelida Polychaeta; CAM, Arthropoda Malacostraca Amphipoda; MBI, Mollusca Bivalvia
4. MEJSHE N x| U RXZE sp3 X S sinensis?7t TSR LHFig. 5).
sHEoto| 3 CHYEE 5T 80| 242t W 2429 1795 nE
LIEHLY 530 O Z2 UL ZAL EFE Ea 42 2
162(878 20 M At 251(3F )2 HeIE 2R, 0] 22 7§ 1. 8389l
HolMz 204~2252| HYIE LEHY FF 2 A0l= dUiFe=
X UUCH SO F Y= 5T 8 242 B 268 SHALERAH Ol M AET = MASHe XM EE =HE &
3t 2392 S LIEILY AL A[Z|0] HE K}O|= 2X| YAUATH = BHoEE EXE HRYUL T (Gray, 1981) X =ZH
A BEEEE A B 1968 40A 0] 334(8H 59 u ZH(Probert, 1984)0] 2ldl, YWESHH 2= A% (Byers, 2000), £
Q|2 HULC} Jt2ato| & CiYr = s 8o 22t W 233 Al (Oliver and Slattery, 1985) H 0| &= (Hentschel and Jumars,
It 1.979] s EOf SHO| A0 Z s UCL YHEE= X 1994) SO0i| s Je= 2=Ct 0] 720 7[HEM 2&d= &
B 110088 5)0A ZCH 289(HF 2)9 HLIE ER1, 0] 9 g0l E4E HEMMEE2 #F0ILE Ho|dF Yok X
o EH 11t 3011 2t2} Wt 2759 2672 LIEHHCH(Table 1). it Gek2 O|Xle 0@ Z23%t #de0o=z ne|n Ut
TSROl S CNASEel S8 B2 ik HE  eviton 1955 £ G701 Y BRUSE Bavol 32
§ 2712 HEHASE TUPE 2HE UGN ST O 633 o, ST JjE0] 242 B2 676 ¢9+ 46 ¢ LIERY
NaMEHOT FUSNTE BHOME § oSIA ONENY  HWHOZ LiHOl S YIS LIS B Foeel 3
=9 05% Oly) Eedt 285 Heo2 G, 1 2, T 12 820 459 o2 AFZRO| 453%S ’S%ﬁr@ 5&at
37 el 10Z TLEYCH 18 12 SWAO|M 5HIt e @e| K0|7t ARICE OIS LU, RE SN BRYUCS
o BE HII STOIN 8Ol Y 42 TREYD, IF 2 UL ATELS TAF AI7|0f W2t Ko|7 2K YTk B &
= 7t BE ZAF AZ|Q] FHE 42 52 LF0IRC Ot 20| Brgrel LA AEEE2 R7I2 ST Foo o
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Fig. 6. 2-dimensional nMDS configuration, using group-average
linkage by Bray-Curtis similarities calculated on the square-root
transformed abundance data in the Environmental Conservation
Area, Korea (M, May; A, August).
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