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A Comparative Study of Macrobenthic Community
with Biological and Geomorphological Components

in the Farming Grounds, Korea Strait

Yun, Jae Seong

Department of Oceanography, Graduate School, Pukyong National

University

Abstract

This study was performed to investigate community structure with biological
and geomophological components in the farming grounds, Korea Strait. Benthic
animals were collected from March 2006 to January 2007. A total of 275 benthic
macrofauna were. collected. The overall average macrobenthos density and
biomass were 2,204 ind/m’ and*189.97 gWWt/m', respectively. Polychaetes were
the most dominant faunal group in species and abundance, but echinodermata
showed the highest biomass. Based on the LeBris index(1988), there were 10
dominant species accounting for approximately 48.00% of total individuals. The
major dominant species were the amphipods Caprella spp., Unidentified amphipoda
the polychaetes Scoletoma Iongifolia, Tharyx sp., Dorvillea matsumaeensis,

Sigambra tentaculata, Chaetozone spinosa, Mediomastus californiensis, Scoloplos



armiger and Glycera chirori. The conventional multi—variate statistics(cluster
analysis and non—metric Multi—Dimensional Scaling) applied to assess
spatio—temporal variation in macrobenthic assemblages. Cluster analysis
and nMDS ordination analysis based on the Bray—Curtis similarity
identified 2 major station groups. The major group 1 was associated with
heterogeneous sediment transects and was characterized by high
abundance of the polychaetes Capitella capitata, Lumbrineris japonica,
Anoides oxycephala,~M. californiensis, D. matsumaeensis and the leptostraca
Nebalia bipes. On the other hand, major group 2 was ‘connected with
homogeneous sediment sites and was numerically. dominated by the
polychaete Tharyx sp.. In this area, the total specie number, abundance and
biomass were lower in the oyster farming ground and inner bay but higher in

the fish farming ground and outer bay.
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Table 1. Physico—chemical parameters of benthic environment at each transect from spring to autumn in the Farming Grounds

Parameter Sediment Water (bottom)
Transect COD Temperature DO Salinity
Water content(%) pH
(mg/g.dry) () (mg/L) (psu)
Season
1 57.77 31.68 13.30 6.55 6.73 33.70
2 62.28 31.54 12.90 6.43 6.76 33.90
Spring
3 57.07 35.69 12.90 6.55 6.51 34.10
4 59.93 34.00 12.80 6.76 6.83 34.10
1 59.48 23.09 19.58 5.55 7.48 32.21
2 64.34 31.96 19.04 5.21 7.72 33.11
Summer
3 58.71 31.17 18.51 5.20 7.61 32.29
4 Su 15.91 16.60 5.20 7.48 33.20
1 65.39 25.65 22.19 5.59 8.07 31.74
2 64.38 21.58 22.29 5.14 8.21 32.04
Autumn 3 60.68 31.53 21.36 5.29 8.20 32.48
4 16.61 15.53 20.33 5.08 8.18 32.50
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AT el X Edg HIAXNTES T 275F, 141,06070A1 (2,204
/m)e} 12,157.81 gWWt(189.97 gWWt/m)o]dlth &8 T+ dJ5ET
o] BEF7} 146F 0] S8t A 53.09%F AFstal, gz o
ASEEZY AXNEER 12F7F 247 51%F, 18.55%9 40%, 14.55% S
A5 Ank. o] fo FFEEH JEEETS 44 21FH 17Fo] A
o] 7.64%%} 6.18%E ARt h(Table 2). FHEZ= A 14 7}
& AR, B ANA 7 wokth o] vl FA 29 34 A7t 85%
7 87F0] 233t AU H o2& BAdTHEig. 4~5). A =38 T+ W
35 HH 132~175F 2 B 9ol FA o 7b A, sAl 717 wekd
o] ol FA%t A A2 146F 71580 =d3tAH(Fig. 6, Table

3). BFT oA tRF e} ZEHsETELS AHE Ao et Slee
FEE HALY, ST ER. AAFEL E WHAR= Aot i
(Table 4).

AAGFA QAT HGREFE F 93990703 D=2 el AA Y
66.63%= AatYa, oz 13177 38,0800, 27.00%S 225+
o} o] Yol SHFEE, AATEE 2 VgeEFY A2 747 3,210
A (2.28%), 2,91070A(2.06%) 2 2,87070A41(2.03%)7} AHZ = AH Table 2).
AHEEE H4 6,67070A(FA DollA A 80,89070A (A 4)2] ol
X & Fi SELUEE 3526570 A o]tk o] Hhell A 304 40,2607
A7E AR g oz BtH(Fig. 6~7). Al W& 28 RfAFE
2 15,8200 A (AN H) 61,3207 A (5A) 2] HYS B} o 9
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A o ol E FIFEFo] 5066.60 gWWtOE 41.67%9 E&
AHES HYY, o2 AATELH J|etsETo] 7247b 3,431.04
gWWt, 28.22%9} 2,054.24 gWWt, 16.90%= x}A18tT). o] 2o R FE
1,421.57 gWWto.& 11.69%F YERH ¥+, H4 R/ 184.36 gWWt, 1.52%

HAf&o] wl$ Sth(Table 2). @A webd = 169.43~7,780.59
gWWte] o] AA T HF ke 3,039.45 gWWtol ek AA 404 7}
=k, A 1olA 7 @kt o] Bio]l HA 3ol 3,354.32 gWWt
S Y Adyges =dth(Fig. 8~9). Add wE A
2,297.03~3,478.91 gWWtolugl 9lol shAlel 7} =kar, sA ol 7 23
t}. o] 9ol At FA N ZH2 3,052.18 gWWt-3,329.69 gWWto] z+s
B YH(Table 3, Fig."12). 77 Ao FI =T HAubdg oz A3t
Aol wel Frlste S EATh o] Bl R Fe shAlet FA,
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Table 2. Composition of a total species number, abundance and biomass of

macrobenthic animals in the Farming Grounds

No. of species Abundance Biomass
Taxa
Number % individual % gWWt %
Polychaeta 146 53.09 93,990 66.63 1,421.57 11.69
Crustacea 40 14.55 38,080 26.99 184.36 1.52
Echinodermata 21 7.64 3,210 2.28 5,066.60 41.67
Mollusca 51 18.55 2,910 2.06 3,431.04 28.22
Others 17 6.18 2,870 2.03 2,054.24 16.90
Total 275 100 141,060 100 12,157.81 100
Others

Mollusca 18.55% 6.18%

7
Echinodermata U

7.64%

Polychaeta
Crustacea 53.09%

14.55%

Fig. 4. Species composition of macrobenthic animals in the Farming

Grounds.
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Fig 8. Abundance of macrobenthic animals at each transect in the
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Fig. 12. Seasonal variation of biomass of macrobenthic animals in the
Farming Grounds.
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Table 3. Spatio—temporal variation of species number, abundance and biomass

of macrobenthic animals in the Farming Grounds

Transect

Season 1 2 3 4 Total Mean

Species 23 46 60 100 146 36
Spring  Abundance 580 3,420 3,230 8,590 15,820 3,955
Biomass 18.54 86.45 215.03 2,732.16  3,052.18 763.05

Species 29 44 61 117 158 39
Summer  Abundance 2,080 2,860 16,150 26,340 47,430 11,857
Biomass 48.08 162.74 1,880.02 1,388.07  3,478.91 869.73

Species 25 37 34 103 132 33
Autumn  Abundance 1,320 2,210 3,650 9,310 16,490 4,123
Biomass 66.49 231.88 973.95 2,057.37 ' 3,329.69 832.42

Species 36 48 77 134 175 43
Winter  Abundance 2,690 4,750 17,230 36,650 61,320 15,330
Biomass 36.32 372.40 285.32 1,602.99/ 2,297.03 574.25
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Table 4. Variation of species number, abundance and biomass of macrobenthic

animals at each taxonomic group in the Farming Grounds

Species Number Abundance Biomass

Item / Season
Spr. Sum. Aut. Win. Spr. Sum. Aut. Win. Spr. Sum. Aut. Win.

Polychaeta 84 98 91 114 11,440 23,690 10,940 47,920 293.80 410.81 262.51 454.45

Crustacea 16 26 11 13.2,750--20,430_ 4,440 10,460 2848 11044 21.34 24.10

Echinodermata 13 8 7 10 250 1,510 290 1,160 70860 950.50 180260 160490

Mollusca 24 18 1740725 860 570 W50 890 42740 16R% 119684 113.88
Others 9 8 6 13 520 1230 230 890 15890 314.24 4640 9970
Total 146 158 132% 175 15820 47,430 16,490 61,320 307218 347891 33969 229708

3.22 A4
AFe oA S8 PNIANNFTEL WAFE 7|52 E LeBris index

(1988)F ol-83o] 9] 10917448 SH%S Agsgiey. 491 109)9) ¢
AFe W, DRV} 8502 MY BYw, AAFE
et olse A9 w9z Udsl BY, mE3 AR

(Amphipoda spp.), BEF IAEEX AR H o] (Scoletoma longifolia),

ﬂ

Tharyx sp., Dorvillea matsumaeensis, 774X 7 | ( Sigambra tentaculata),

9ut AL el AR & o] (Chaetozone spinosa), Mediomastus californiensis,
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A2 RAA A 7 o] (Scoloplos armiger), V&7 vto-ti &7 (Caprella spp.)
2 2| AR o) (Glycera chirori) 5]t} o]E0°] AAet= LEe
T 67, 720MA 2 AA Y 48.00%F Akt 53, vlEBo] AM+F
122 A R Hol= zHzE 30,00070A4€F 10,6307041 2] D=E Ve 714
A8 A=A

3.2.2.1 &4
OEF7F 9502 7

Astdd. olgs FHFAH £HEE Y
Tharyx sp., 1A QN+, 2T D. mastumaeensis, 33 =70 A
& o] (Nephtys oligobranchia), X228 v|Z3AR| & o], Glycinde gurjanovae, 71
gutA detef AR Fo], FFAALGe] L AARANAFo] FolAnt. o]
= A9 109552 F 7,9607041 8] REE YEll A4 ¢ 50.28%F F
sttt 53] vEd FAATFE  3Fe OEFEIAESEAAF o,
Tharyx sp., D. mastumaecensis)s 4%°] 6,2707/041¢] 2D=& Yehf 713
A A A FS ZFeE A 10A7AS TS B, A
o AR T EFIF 8FoE TP Wk, VEEETS(HAME
ED)Y SHEELC] F5HoE 134 Ao AEHAY. &S HE
A EEE By, OgrRFo HaERHAXH|( Terebella pumutata),
Amaeana occidentalis, %370 A % o) (Lumbriners japonica), Z2M2] 8]+
QAR Eo|( Thelepus toyamaensis), ©FAlotalZA7A A= o|(Phylo felix
asiaticus), X Z| V|G AXH o], H2HEER9 ARSI A (Chelyosoma

dofleini), =35 = &2 7FX &7 (Asteropecten polyacanthus), TFEF
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o] Heteromastus filiformis R ‘F29 = AA & ©|(Laonice cirrata) &°1
o o] &2 1,894.61 gWWto] BA ZFe vet] AA 9] 62.07%F 3 -F3t3A
t} 53] ARSeAEAE 1,539.00 gWWt, 50.42% 2 HAF3) dgdzo=
o] At (Table 5~6).

N
N
03l
o
)
e
X
g

Table 5. The top 10 dominant species of total abundance based on the LeBris

index(1988) in the Farming Grounds(spring)

Total % of total

Rank Species name LW, il Frequency LeBris index
1 Scoletoma longifolia (Pol) 1,130 . 1 14 1,029.74
2 Tharyx sp./(Pol) 1,590 10.04 13 767.79
3 Amphipoda spp. (CAm) 2,110 13.33 11 696.90
4 Dorvillea matsumaeensis' (Pol) 1,440 9.10 10 392.42
5  Nephtys oligobranchia (Pol) 170 1.07 i 134.82
6 Glycera chirori (Pol) 430 2.7 10 132.69
7 Glycinde gurjanovae (Pol) 300 1.90 11 132.68
8 Chaetozone spinosa (Pol) 400 2.53 6 128.98
9 Sigambra tentaculata (Pol) 310 1.96 9 117.58
10  Scoloplos armiger (Pol) 80 051 7 82.42

CAm, Arthropoda crustacea amphipoda; Pol, Annelida polychaeta
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Table 6. The top 10 dominant species of total biomass based on the LeBris

index(1988) in the Farming Grounds(spring)

Total % of total

Rank Species name biomass biomass Frequency LeBris index
1 Terebella punctata (Pol) 55.65 1.82 5 2,931.94
2 Amaeana occidentalis (Pol) 18.52 0.61 6 2,741.26
3 Lumbrineris japonica (Pol) 48.59 1.59 10 2,087.17
4 Thelepus toyamaensis (Pol) 21.33 0.70 4 1,908.76
5  Phylo felix asiaticus (Pol) 8.89 0.29 2 1,242.20
6 Glycera chirori (Pol) 9.91 0.32 5 980.32
7 Chelyosoma dofleini(Uro) 1,539.00 50.42 1 605.38
8  Asteropecten polycanthus (EEc) 186.40 6.11 2 542.81
9  Heteromastus filiformis (Pol) 0.88 0.03 4 513.14
10 Laonice cirrata (Pol) 5.44 0.18 3 339.14

Pol, Annelidal polychaeta; Uro, Urochordata; EEc, Echinodermata echinoidea

3.2.2.2 3}A

A} AR 9ERFIT 8FeE v By, #AdReE 1 =
7hE ol F 2% 0] Aol s olES %A FHEE Yds B
W, A= EXAAHG o], w5 AMN$F, Tharyx sp., A. occidentalis, D
mastumaeensis, 2 EAA A G o], 1dutA At AR PFo], ZEEAAH
o|( Terebellides stroemii), FTAXF o]} w5 vloto) & F(Caprella
spp.) S ol ol&0°] AAT= Hre F 250907/0A 2 A 52.90%
E AfstAdh. 53] vsd dA-FE 15,220 A7 A= @
o7 7P A= A=l o] Yol EAl dUHE & 9%
UEtd 3% OREFE 8YodE TUsH =7t =3t AAZFS VT

Ll
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o2 3 A 1097HAY +HFS BH, OgEFVF 8FoE UM Bk,
AT ETY AATETC] FHLE 154 A9 AEEAT. dEF
9] A. occidentalis, Q85 AR o] (Harmothoe imbricata), Chaetozone
sp., Tharyx sp., D. matsumaeensis, ¥<=7R A& o] (Magelona japonica), 71 A}
gEZAAGo], AEXLFTETS Edwardsia japonica, ©|W#F< Zo% 7]

ZN( Thracia seminuda) @} TF27 9 Minuspio pulchra 5°]1th. o]0 =}
Ashe AAFE 329.36 gWWtoZ AA ] 9.47% 5 H-F3tATtH Table 8).
E3], D. matsumaeensis=67.53 gWWt, 1.94%E H-f3) ddFEo = 7p3 ¢
e A=olAH(Table 7~8).

O

Table 7. The top 10 dominant species of total abundance 'based on the LeBris

index(1988) in the Farming Grounds(summer)

Rank Species name ) ’I.‘o.tal ?0 (?f-total Frequency LeBris index
individuls individuls
1 Scoletoma longifolia (Pol) 3,220 6.79 14 1,446.46
2 Amphipoda“spp. (CAm) 15,220 32.09 ¥3 1,396.37
3 Tharyx sp. (Pol) 1,510 3.18 12 546.35
4 Amaeana occidentalis.(Pol) 610 1.29 14 384.96
5  Dorvillea matsumaeensis (Pol) 1,390 2.93 13 341.59
6 Scoloplos armiger (Pol) 300 0.63 7 133.69
7 Chaetozone spinosa (Pol) 260 0.55 8 133.21
8 Terebellides stroemii (Pol) 250 0.53 7 120.80
9 Sigambra tentaculata (Pol) 490 1.03 10 97.22
10  Caprella spp. (CAm) 1,840 3.88 6 86.53

CAm, Arthropoda crustacea amphipoda; Pol, Annelida polychaeta
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Table 8. The top 10 dominant species of total biomass based on the LeBris

index(1988) in the Farming Grounds(summer)

Total % of total

Rank Species name biomass biomass Frequency LeBris index
1 Amaeana occidentalis (Pol) 18.03 0.52 14 4,505.86
2 Harmothoe imbricata (Pol) 4.33 0.12 8 4,258.91
3 Chaetozone sp. (Pol) 20.55 0.59 6 3,389.69
4 Tharyx sp. (Pol) 8.40 0.24 8 3,348.29
5 Dorvillea matsumaeensis (Pol) 67.53 1.94 13 1,903.37
6 Magelona japonica (Pol) 17.50 0.50 7 1,792.85
7 Scoletoma longifolia”(Pol) 44.94 1.2% 14 1,132.43
8 Edwardsia japonica (Cni) 41.48 A, 1 975.53
9 Thracia seminuda (MBi) 78.80 2.29 1 893.72
10 Minuspio pulchra (Pol) 27.80 0.80 5 650.65

Cni, Cnidaria; MBi, Mollusca bivalvia; Pol, Annelida polychaeta

nEg A7, AAEFEAAGo], Tharyx sp., Pl&4 v+,
o} 7|WHE Y 27N (Theora fragilis), F7AA B o], A2 EARA " o], FEA
R ¥ o], Spiochaetopterus costarum L ZEEGAXHo] So|Jt}. o] E9]
A DEE F 9,530/ 2 AA 2 57.79%F HF3stAddh 53] vE
g AASFF AAEEAAG )= Zh2 338070 A ¢ 2,80070 A 7F A
o] & 71 AT AAZFS 7IEo 2 g A9 1099714

o=
o $MEL uW, GERl 8FoT AW B, IHFRE 2
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7} GATFIE 424 134 F9lol AEEHAY. ol5S HA o9
2 yda BH, FEXAXH], oprjotanZAAA P o], S3FERE E7HAL
= 157
AN, dEFY VT B ARl 7 (Terebellidae unid.), #2412
BAA G, FHAEFHAAHG], A=A o] (Perolepis
stylolepis)®} Glycera convoluta S°lJth. o]E°] A= A HF
1,116.69 gWWto 2 A9 33.54%F HFatdct. 53] obF2E7HAE =
969.30 gWWte] BAFo =2 Hiaol 714 (e (Table 9~10).

Table 9. The top 10 dominant species of-total abundance based on the LeBris

index(1988) 'in the Farming Grounds(autumn)

Total % of total

Rank Species name - | i Frequency LeBris index
1 Amphipoda spp. (CAm) 3,380 20.50 15 2,393.98
2 Scoletoma longifolia (Pol) 2,800 16.98 ) 4 1,140.63
3 Tharyx sp (Pol) 750 4.55 11 338.37
4 Caprella spp. (CAm) 890 540 8 237.58
5 Theora fragilis (MBi) 340 2.06 9 155.11
6  Sigambra tentaculata (Pol) 300 1.82 9 112.08
7 Scoloplos armiger (Pol) 130 0.79 8 86.68
8  Magelona japonica (Pol) 370 2.24 6 85.93
9 Spiochaetopterus costarum (Pol) 360 2.18 8 83.73
10  Terebellides stroemii (Pol) 210 1.27 4 61.35

CAm, Arthropoda crustacea amphipoda; MBI, Mollusca bivalvia; Pol, Annelida polychaeta
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Table 10. The top 10 dominant species of total biomass based on the LeBris

index(1988) in the Farming Grounds(autumn)

Rank Species name .Total % .Of total Frequency LeBris index
biomass biomass
1 Lumbrineris japonica (Pol) 61.48 1.85 5 3,532.66
2 Phylo felix asiaticus (Pol) 3.97 0.12 6 2,000.38
3 Asterias amurensis (EST) 969.30 29.11 3 1,028.42
4 Glycera chirori (Pol) 5.37 0.16 3 915.97
5 Amphipoda spp. (CAm) 17.72 0.53 1 722.19
6 Terebellidae unid. (Pol) 25.00 0.75 12 639.89
7 Thelepus toyamaensis (Pol) . 3F 0.07 6 492.32
8 Terebella punctata (Pol) 28.80 0.86 4 329.23
9  Perolepis stylolepis (Pol) 0.97 0.03 4 294.65
10  Glycera convoluta (Pol) 1.73 0.05 4 265.65

CAm, Arthropoda crustacea amphipoda; EST, Echinodermata stelleroidea; Pol, Annelida polychaeta

3.2.2.4 FA
A9 BIA GEFY} 0F0R A4 ugd, NSFE 1
A0l s, ofES H9H sadm gas wy, vy @

, WASFEX AR D o Tharyx sp., FTAAE ), D. mastumaeensis,

=z
5o

)

=
o

7HAH E A A B o (Capitella capitata), Mediomostus californiensis, Euchone
alicaudata, 258 AA B ol¢t AN 2n A AAH o] FolAtt. o]5o] A
ste Aive F 33,03070A2 AA L] 53.86%E Mttt 53] vlEA
AT F FY dEF(S7HAHEAA DGO} M. californiensis)s 3%
o] 21,9507FA7} AR =l 7 st A ECIUT. A ZFS VLR
gk A9 109974419 S3FS B, OEF7F 8F o2 7P B, AAl

E2E7 FHEERC] 2EH0Z 124 49 AU FERAA

_27_



gol, XNZuRAAHe], AATEE HIZF HelF(Crepidula
gravispinosus), B AAH o), oHF-2B7MA ], F-2AE B8 AA P o],
A. occidentalis, o}A|o}aLZAZ| o], F7IAHEARAAF o] E Tharyx sp.
SOl olEo] AAF= AAFS 771.03 gWWto 2 HA| 2] 33.58%%
AFstdet. A9 598A olF-=2E7MAIg7F 593.30 gWWtoeg &
A Fe e A (Table 11~12).

Table 11. The top 10 dominant species of total abundance based on the LeBris
index(1988) in the Farming Grounds(winter)

Total % of total

Rank Species name W - dividals Frequency LeBris index
1 Amphipoda spp. (CAm) 9,290 s, 15 1] 1,644.32
2 Scoletoma longifolia (Pol) 3,480 5.68 o 1,084.47
3 Tharyx sp. (Pol) 1,370 2.23 14 351.86
4 Sigambra tentaculata (Pol) 1,220 1.99 14 288.37
5  Dorvillea matsumaeensis (Pol) 2,620 4.27 14 264.64
6 Capitella capitata (Pol) 8,640 14.09 4 250.28
7 Mediomastus “californiensis-(Pol) 4,020 6:56 8 180.87
8  Euchone alicaudata-(Pol) 690 1.13 9 147.74
9 Terebellides stroemii (Pol) 770 1.26 6 143.80
10  Glycera chirori (Pol) 930 1.52 11 98.08

CAm, Arthropoda crustacea amphipoda; Pol, Annelida polychaeta
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Table 12. The top 10 dominant species of total biomass based on the LeBris
index(1988) in the Farming Grounds(winter)

Rank Species name .Total % .Of total Frequency LeBris index
biomass biomass
1 Lumbrineris japonica (Pol) 72.34 3.15 14 2,204.82
2 Glycera chirori (Pol) 13.01 0.57 4 1,563.88
3 Crepidula gravispinosus (MGs) 26.60 1.16 8 1,495.56
4 Terebellidae unid. (Pol) 21.32 0.93 15 1,353.00
5  Asterias amurensis (Est) 539.30 23.48 3 1,221.57
6 Thelepus toyamaensis (Pol) 31.90 1.39 6 987.99
7 Amaeana occidentalis (Pol) 22.08 0.96 8 971.40
8 Phylo felix asiaticus (Pol) 3.81 Ol 2 957.98
9  Capitella capitata (Pol) 15.77 0.69 4 833.97
10 Tharyx sp. (Pol) 25.24 1.10 2 674.84

EEc, Echinodermata stelleroidea; MGs, Mollusca gastropoda; Pol, Annelida polychaeta

323 ¥4% JHR €8 T R A=F
3.2.3.1 ¥ ¥4 (R 17 2)
AN A PFANTELS F935F, 19910704 (62270 A)/m')

9} 1,022.90 gWWt(31.97 gWWt/m)olQdth £d 4= R 77} 6650
AR 70.97%E A TG, BAE} ANETER L 72+ 1027 9F

o] Z&3tq 10.75%% 9.68%F HAstAT. el & 7|HesEwH =
FETS 47 5F, 5.38%9 3%, 3.23%2 w& HAHES el AT (Fig.
13). /WAl JoAME guFe BaF5= 47 15,85070 2} 3,29070 A

o] 79.61%%} 16.52% ] AF&S BT} o|vto] AAFTER, 7]

FET 2 FUFEELS 247 430704 (2.16%), 250704 (1.26%) 2 907N
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A(0.45%)7F AZ =] FH o= e AHE&S BRAHFig. 14). A=
o ojHEe FYFEFC] 59510 gWWte g 58.18% 2 YE HH8o
7 =g, 2o 2 R FI) 259.10 gWWte 2 25.33% 2 xFA|5H91H
o] Bfell 7etE &, AATET & AAF $A=E 70.60 gWWt(6.90%),
61.34 gWWt(6.00%), 36.76 gWWt(3.59%)2] Atz oz e A FS B
AtH(Fig. 15).

3.2.3.2 oF dAF (A 3% 4)

oAFFAFNA EAF NP AT ES F 252%F, 121,16070A1(3,90671
A/ )2}k 7,780.59 gWWt(250:99 eWWit/m el Ath &8 S5 g2 F7}
o] AA Y 52.38%5 xhA|StH 7Hd =9kal, AAFE=E

A7 47 48%, 19.05%2 36, 14.29%= A3tk theo 2 =1
FETo] 424 20F, 7.94%% 16=, 6.35%°] =d3AH(Fig.

13). 7RAIFol), oAM= ThRRFoF A 4[{7F 47 78,14070 A 2F 34,79070 A
7F A= 64.49%9-28.71%°] AfE&S BAH. 02 S9FEL,
7S ET 2 AAFEE oG 312070 A2.58%); 2,62070 A (2.16%) 2
248070 A (2.50%)7} AR H ] APHFSZ e AL BPrh(Fig. 14).
A ol oj e Fu|FEFo] 3,849.50 gWWtOo = A A 2] 49.48%= 2}
A3tQa, 7eFEETo] 1,812.74 gWWt, 23.30%2 HH3tdch t2o=
AAFEFo] 1,168.86 gWWt, 11.81%2] x}A|3}aL, o] vrol] =i} 2t
2+ 247 852.31 gWWt(10.95%), 97.18 gWWt(1.25%)2] A eko 2 A
Aoz Higol FAH(Fig. 15). oS T34, ol F A Fe A&

CFy @ AEFel FEAF AT mmste] A5 Eyvh BAE

132F0] AH

_30_



Ao E o] 5L EAFOZ {23 2o]E HHPTH(p<0.05). 53] &
7N

2
T oF 3ui7E, ANAlaet AAFE 6ulel 108 8= =} (Table

13)

Oyster Fish
Farm ing Ground

O Polychaeta B Crustacea M E chinoderm ata @ M ollusca B Q thers

Fig. 13. Comparison' of total species number between Oyster and Fish
Farming Ground in the Farming. Grounds.
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Fig. 14. Comparison of total abundance between Oyster and Fish

Farming Ground in the Farming Grounds.
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Fig. 15. Comparison of total biomass between Oyster and Fish Farming

Ground in the Farming Grounds.
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Table 13. Comparison between Oyster Farming and Fish Farming Ground of

macrobenthic animals in the Farming Grounds

Oyster . .
Transect Farmi Transect Fish Farming
Ground Remarks
1 2 Ground 3 4 (FFG)
(OFG)
Species
53 82 93 118 223 252 FFG>O0OFG
number
Abundance 6,670 13,240 19,910 40,260 80,890 121,150 FFG>O0FG
Biomass 169.43 853.47 1,022.9 3,354.32 7,780.59 11,134.91 FFG>OFG
324 R3A ¥ =8 T B B=EF

3.2.4.1 Y%y FAZHA 13 3)
Wuke] Al A= o] e FAA e F 135F, 46,9300 (1,46670 A/
m) <} 3,523.75 gWWi(110.12 gWWt/m) el A M5 Eo) 283Ut &
d T5e dERZF 3450l EHH 62.22%F AAI}AT, o2 A
AS5EE 4477142 285, 1704% F 13%, 9.63%2 A3ttt o
olo 7IebsETY S FEES A 105 (7.41%)3 55(3.70%)°] AAH
ATHFig. 16). AAF JoAME TtRFE= 29,86070 A 7} =33t 63.63%
AFES Bga, Loz #47E 141

o] olo dAlT=E, 7

135

9 =2
30.13%E AASFATY.
TAZ 7}
st Afr&o] dud oz vokth(Fig. 17). AA Zel 3l

o] 2,253.88 gWWto 2 A 9] 63.96%= 225491,
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gWWt, 17.86% 2 AE3st9tt the-o 2 thre &7} 397.87 gWWt, 11.29%<
el vd, ZetsE 2 325 E 22 179.60 gWWt(5.10%) 3 63.00
gWWt(1.79%) 0.2 Hf&°] ZUtH(Fig. 18).

2.4.2 9y FAZ(FA 29 4)

9Jute] A A= o] Qe FAFNE F 249F, 94,1400 (2,941 A/
gWWt(269.81 gWWt/m’) o] @AM sE] At =
A FTFv EFVL 136F 0] detY 54.62% 5 AASIH A, o2 A
ASEET 2757 22F 43%F, 17.27%9) 35%, 14.06%E A-F319th. o
Qo F9FEEH 7etsE S 47t 208 (8.43%) % 148(5,62%) 0] AR
HAH(Fig. 16). A el AAXE FR-FE T2-77F 244 64,1307 A],
68.12%9} 23,94070A], 25.43% 2 =2 HAFE&S BT o2 S95%
o] 3,03070A(3.22%)7F =3t th o] &ell 7Ets & AT ETY
AR Z42E 1,73070 A (1.849%)2F 1,30070A (1.38%) 71 =88l Hf-80] A
Aoz Shth(Fig. 7). AAZd oAM= FsEFo] 4,437.20
gWWt2  HAA9  51.39%= Frstdal- ZIEsET°]  1,874.64
gWWt(21.71%)9] A&
gWWt(13.63%)s, EF 4F= 247 1,023.70 gWWt(11.86% 7%

121.36 gWWt(1.41%) 0.2 4

filo
g
38
a
0
alfe
|o
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o
Sl
o
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it
o
=
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it
o%;
0&‘#
2
>~1-4
E
&
ba
—
0¢]
2
o
mlo

gaha, Suy FAgol Wy F4F A
S ou ARl 453 ¥ath BARY AuMAE FA 5, AL
B ARG £ AolE HATHP<0.05). 53] 28 F59 AASE

oF ou7}, A Ze 3u] A% =9tth(Table 14).
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Fig. 16. Comparison of total species number between Inner Farming and

Outer Farming in the Farming Grounds.
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Fig. 17. Comparison of total abundance between Inner Farming and

Outer Farming in the Farming Grounds.
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Fig. 18. Comparison of total biomass between. Inner Farming and Outer

Farming in the Farming Grounds.

Table 14. Comparison between Inner and Outer Farming Ground of macrobenthic

animals in the sampling sites

Transect Transect
Inner(I) Outer(0) Remarks
1 2 3 4
Species
53 118 135 82 223 249 0>1
number
Abundance 6,670 40,260 46,930 13,240 80,890 94,130 0>1
Biomass 169.43  3,354.32 3,523.75 853.47 7,780.59 8,634.06 0>1
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3.3 AEEH A A
3.3.1 &4

5
Aol A 1A 74 Ekar, ZAd
4ol A 7+ Eokeh BT A4 29 3olXE Hit 2.50014 ) FAE B4R
ok G A EAZRE o|A"E AL mEME HA 228904 2.709
Mol 30meoll Al @Eekar, 90mel A E=gket. o] Brell 0me} 60mel A= 2.30
& Uy Antde g oA Ed WE Aol A FUH. T F
T B 0.78~0.92¢] Hffell A 4elA 7 ik, BA 194 =3
Lo Wb =.30mol A HA 0.813% 0mSk 90mel A Hh 0.86
2 34 9 ofAXE wet AHe| ZpolE HolA] gutt o9
Te 7 B AFEE | 5 T dEd] AU
glttal & 4 At (Table 15).
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Table 15. The ecological indices at each station in the Farming Grounds(spring)

Station

Om 30m 60m 90m Mean
1 0.81 0.54 0.71 2.47 1.13
2 3.90 2.96 3.83 1.98 3.17
Richness
3 3.35 4.19 3.47 4.91 3.98
(RY
4 3.66 6.06 5.53 6.29 5.38
Mean 2.93 3.44 3.38 3.91
1 1.39 1.04 1.1 2.48 1.51
2 2:71 2.16 2.82 2.34 2.51
Diversity
3] 2.79 2.78 2.62 294 2.78
(H")
4 .33 3.14 3.10 280 5 2.91
Mean 23 2.28 2.42 i)
1 1.00 0.95 0.83 0.89 0.92
2 0.82 0.69 0.86 0.94 0.83
Evenness
) 3 0.92 0.82 0.84 0.82 0.85
4 0.70 0.80 0.84 0.79 0.78
Mean 0.86 0.81 0.84 0.86
3.3.2 3tA
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o

S Yl Ao w2 F TRT O zolE A LUttt E gUdRE
T 1.99~2.679 Mool A 1ollA 7 Eka, A 2004 78 EskTh
EI AA 37 400M = 2.0038 2,509 S BAY. FAF AL 2R
B old" Fxo] wetde Hi 1.9500m)olA A 2.42(60m)2] ¥ =
Btk o]Z A3 90me} 30mol A& 2.387 2,419 WIS Bl HfF
o Z o7t YUATh AEEE H 0.61~0.899 W] AH 494 717
worar, A 2004 Ekth oZdF =] wetde OmelAd HAagkd 0.64
E e, 90mo A gkl 0.799 WS B AT ol5tel] 30me}
90mOME 0.70-0)39 FS KB Zol7b A sttt thvt HA 39
omA A A$ 04002 7Hgrt

o} vt 2] Nebalia bipese] Bl = =@l 7]<1st 23 o] th(Table 16).

i

_l

_39_



Table 16. The ecological indices at each station in the Farming Grounds(summer)

Station
Om 30m 60m 90m Mean
Transect
Index
1 1.66 2.28 2.55 1.56 2.01
2 2.90 3.66 2.02 4.66 3.31
Richness
3 2.35 3.19 4.69 2.03 3.07
(RY
4 5.26 7.76 6.26 7.73 6.75
Mean 3.04 i 3.88 3.99
1 1.91 1.88 2.8 2.04 1.99
. 2.48 2.91 2.34 2.94 2.67
Diversity
3 1l . 2.53 2.05 2.00
(H"
4 2 i 2.67 2.68 2.49 2.50
Mean 1.95 2.41 2.42 2.38
1 0.77 0.69 0.74 0.98 0.80
2 0.83 0.92 0.98 0.83 0.89
Evenness
) S 0.40 0.67 0.70 0.78 0.64
4 0.56 0.63 0.68 0.59 0.61
Mean 0.64 0.7-3 0.77 0.79
3.3.3 &4

FAC 2+ AAE T FRES B 1.52~5.549] o] G 1A
7 92 Fe JERd 9, G 44 JHE =itk A Al A=
FH oldE Axo & FHE S 90mellA HAF] 2.33% 60meol| A
Hoi gkl 2.969 MHAS HeEbAaL, o] ¢ 0met 30molX %= 22 2.94

2.8 4

99| Fe U B % F FHEY Aole AA &gkt AnNbH
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Bt 1.34~2.949] Hejel A 3004 7P wEkar, B 444 74 =5k
oh S A 20X % 2.299 S UEN AR mdth A Al
AAZEE o] A" Axo| mEiME A 1.83(0m)olA Hdl 2.15(60m) <]
HHE BEATE o] vrol 30met 90moll A= 2.0001°49] #s e A9
2ol 7F gtk #SEE BT 0.62~0.849 WY o) FA 304 71 =gk
A, A 204 =3 oA = WEAE OmollA 07002 HAS
YER AL, 30moll A 0.772 =3kt vk A4 32 60met 90mA] A ol A
0.48% 0.589] AUl v #5355 T IAFEXAAH Y

F =dol| 7]Q1gk d3o] St (Table 17).

3.34 57

I, A 204 7S =3t =S B 49X E 2,649 FAE BT
FAF ANEAAZREH o]AdE AHAxol e H4 2.14(30m)olA FH
2.55(60m)< WS B} o] wrol 0met 90mol A z+zh 2,299 2.31&
UEH Aubd oz oA x| wE Aole FUHoz A ¢kttt

Sin
TEv H 0.59~0.849] Welo] A 394 7HF wEokar, A 2014 =
gtk o] 9oz FA 494 0.63S UER AF oz Ugith o]l AR L
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o et = 30mollA HAg (BT 0.62) BALL, 60molA Ak (B
0.78)& EATH 0m AFHANANE 0.71& YeRY dize=z =3t 84 3
o] 30mAF A 0.27= v 2 e HA=H, o9k 22 A= Ut
AW EAA ol thgF @l 7113 Aol H(Table 18).

Table 17. The ecological indices at each station in the Farming Grounds(autumn)

Station
Om 30m 60m 90m Mean
Transect
Index
1 1.89 1.80 1.35 1.04 1.52
2 2.44 1.68 2.89 2.80 2.45
Richness
3 0.44 1.28 2E6 g 1.61
(R"
4 7.00 6.80 5 3.14 5.54
Mean 2.94 2.89 2.96 2n88
1 1.67 1.72 1.64 1.85 1.60
2 1.86 2.16 2.59 2.54 2.29
Diversity
3 0.85 1.44 1485 1.72 1.34
(H")
4 2.94 824 3.04 2.52 2.94
Mean 1.83 2.14 2.16 2.03
1 0.65 0.69 0.79 0.75 0.72
2 0.64 0.94 0.88 0.88 0.84
Evenness
) 3 0.77 0.65 0.48 0.58 0.62
4 0.73 0.80 0.82 0.82 0.79
Mean 0.70 0.77 0.74 0.76
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Table 18. The ecological indices at each station in the Farming Grounds(winter)

Station
Om 30m 60m 90m Mean
Transect
Index
1 1.80 2.92 2.15 1.94 2.20
2 3.95 3.70 3.20 3.47 3.58
Richness
3 3.62 1.82 2.99 6.38 3.70
(R"
4 6.36 8.16 8.24 6.38 7.29
Mean 3793 AL 4.5 4.54
1 2.09 2.10 2.04 1.56 1.95
% 2.66 2.64 267 2.92 2.72
Diversity
3 1.89 0.76 2.54 2.76 1.99
(H")
4 285 3.08 2.96 2.01 2.65
Mean 2829 2.15 2055 20T
1 0.87 0.69 0.75 0.59 0.73
2 0.78 0.79 0.85 0.92 0.84
Evenness
0 3 0.55 0.27 0.85 0.69 0.59
4 0.62 0.71 0.68 0.50 0.63
Mean 071 0.62 0.78 0.68

3.4 JAEH

AT AN SRS WHIAAATZY WA A5E 2AE #7JTF=E
FAEHNE DA 28 AAFY 1.00%°13S =

Fo g i, FHF o3 aFHRE =0]7] Hsho

square rootZ WHESIFTH F4 Ay, UPAMTE HLS ZA 2709

ARNFOZ FAHQL. o] = a8 1 BE ZA} A]7]9 AA 49} A 9

A

ol
rr
>
ofN
filo
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579 A4 30] AU, 1F 2 o]F AYF BE AV FHE
BE A7l AHeNA WEGe] GAF e} A
o $AHAL, oF AP 24 15 WEHS

TES B, OF 1A= S7HAHEARH ], FEX AR |, Anoides

ofy
H
o
ot
s
N
of
of
2
O

oxycephala, M. californiensis, D. matsumaeensis, N. bipes 2 Minuspio
multibranchiata 5 °] §3#°IRaL, 25 29+ Tharyx sp.7} 4 & o
2 9x7t =4t 2 dFolM d@dAMTE 21 A wE vga
Aol 9ok, AFIAH BFAY THOE TEAL Ao o
Ak 53 1§ 1049 Q% Fe A4 e

2 9% 1 5 UEE HolE /gF S ts EFH AASE

7} 29 (Fig. 19~20).
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EEEEEFE - et R

Y § 5 3 lT BN & ¢ g 2

F f TR EIAMHYEAS - s F o &
Group 1 Group 2

Fig 19. /A dendrogram from the cluster.analysis using the abundance
data by the Bray—Curtis index and weighted group average linkage in

the Farming Grounds.

Stress: 0.07

Group 1

Fig 20. Non—metric multidimensional scaling(MDS) plots based on the

fourth square root transformed data in the Farming Grounds.
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3.4.1 A

AT Gl S8} HIATEY AT ARE 2AZ 2FF=E
A4S AAsdd. A& NA= A =38 HATY 1.00%°174s =
Asts 1958 WEeE sidal, 3T 9% aHE Fol7] A5
square rootZ WHESIATH 4 Ay, YIAAMTE -2 ZA 3719
AATOZ FAHAT. AT 12 FAH 19 ZAH 19 322 FAHAU
I, AT 22 A 1Y BH 4, B 29 2eE B 2 A4 39 BA
17 3o] XAt vA o2 FHFE 32 oS AT RE HFo=
T8 H A (Fig. 21~22). ¢+H 2+ BT hE TS5 B9, AT 12 1]
WA AEgFdoly fAez 4L S-ol A v ART 204 =
Tharyx sp., AERIF A ARG ol 2} FAMFAA G o7 HEAQA F
oA, FHT 3olM= mlEH AL F{F, o2
Anoides oxycephala, 7 AFB XA A G o] & {3

5o W} we o] 5™,

. matsumaeensis,

of 421
S

E 9] Baseodiscus sp.

3.4.2 3}A
BEAAE AA 28 MAFY 1.00%0]4S A8t 16FS thao
FAF 3 a9dE Zo|7] 35} square rootZ HIH
th 24 29, QAT E +-2 2A 109 3PEA 19 ZH )5
2709 oz FHEHEHAG o] F FPT 12 A 49 EE FFH
B4 39 AA 1o] 2FHAL, FAT 2= o] AL} BE FHo] X
e At (Fig. 23~24). ¢4 2 AHTS tidste SATS B9, 149

B2 AevFgeolyd AAlT7E 42 540 AAd whd, AT 1A
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= "R AT 2 aigoiddE R, OREFY FAWF AR Hole A.
oxycephala®l Bx=7} wl-$ =t AHT 20M= UAEHEIXZAA G,

Tharyx sp. & A. occidentalis7} %2 <l ZFo]]t}.

3.4.3 34

A RAANE DA 28 AN 1.00%014E AR 1652
o g 3, $HF 93 aE Fol7] 989 square rootE W
siith. 4 A%, JAAMER 2RE A A BHATes 7AH
ATh AHT 184 19 FA 13 2, A4 29 34 HAH 2 £ A 4
o] RE AHHol et mAHo® JHT 32 FA 19 AH 337

4, A 39/ A 10] L3EJFH(Fig. 25~26). 3+H 7z AAH LS )=

2 ®
o m9, 447 1AL W54 QASE 2 Ao aas s 252
A # o<} M. californiensis7t BIEA QI AEC|QT, AT 2014+ A
SR, Tharyx spigh SRRl Avidon v AEs
YEt Aok vAE o R AT 32 BETELoIE AT w2

A=l
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Fig. 21. A dendrogram from the cluster analysis using the abundance data
by the Bray—Curtis index and weighted group -average “linkage in the

Farming Grounds(spring).

Stress! 0.09
T-1{30m)

Group 1

T=1(0m)

Fig. 22. Non—metric multidimensional scaling(MDS) plots based on the

fourth square root transformed data(spring) in the Farming Grounds.
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Fig. 23. A dendrogram from: the cluster analysis using the abundance
data by the Bray—Curtis index and weighted group average linkage in
the Farming Grounds(summer).

Stress: 0.09

T-4{30m)

T-4(90rm)
T—-4(50m3

T-1(80m)

T-4L0m>

T—3(60m)

T-1(60m)

T-1
T RO o 20
T-1(30my  T-3(80m}

Group 2

T-2(50m)

Fig. 24. Non—metric multidimensional scaling(MDS) plots based on the

fourth square root transformed data(summer) in the Farming Grounds.
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Fig. 25. A dendrogram from the cluster analysis using the "abundance
data by the Bray—Curtis index and weighted group average linkage in

the Farming Grounds(autumn).

= Stress: 0.09

ATsom)

f ‘ Group 3
T=1g0rh) :

f

'\\__k T-1(B0m)"
- S

Group 2

Fig. 26. Non—metric multidimensional scaling(MDS) plots based on the

fourth square root transformed data(autumn) in the Farming Grounds.
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3.4.4 B4

AAAZA M= AA =8 AT 1.00%°17ds 2Ae= 18FS
Jo 7 dga, $HF 93 aHE Fo]7] 8t square rootZ W
Atk B4 A%, fEAMTE +71S 3A MY IR FAEH
Aok AT 12 A 39 A 13 2, AT 2= A 49 2 A
E2 FAHJY. AR E HHT 32 olF A BRE HAHEC] X
T Ah(Fig. 27~28). A 2t T2 it T B9, A4 19
e S7IAHEAA B9} Rhynchospio tuberculata® QX=7} vi$- =9
A, AR 20ME BEAH AT vt 8 8, Isolda pulchella, M.
californiensis; A. oxycephala®¥ Minuspio multibranchiata 5] &% o]
o AT 3ollM= AAFSXART ), Tharyx sp.ot ZFEBAAH | &
o] tHEZ <l MEolATh
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Fig. 27. A dendrogram from the cluster analysis using the "abundance
data by the Bray—Curtis index and weighted group average linkage in

the Farming Grounds(winter).

Stress: 0.09

Fig. 28. Non—metric multidimensional scaling(MDS) plots based on the fourth

square root transformed data(winter) in the Farming Grounds(winter).
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YU AF49 £22k2(D0)E 5.28~6.57 mg/L2)
el FANA 7HF v, A 7B Eol Aol EHATh o] i
T SHAl W 5.29 mg/LE UER AtAH o wgnh H 2 AT
A3} FAFSHA FAAEEC] D3t &9 FT AT (Lee et al, 1994)
oju}f Xalivk(Lim-et al, 1992)2 AFHOZ A AT §E4AL7E 2
mg/L ©]3tE YER = ¥itAst o] wE Al Fdo] By vl tt. o
o} 22 WA E AHS Edou AF AVl dAHSE HEAAMT

=
40
B9 S FRSAL EE &F 2o gEdt /193 Y=g 3

A 2Th(Lim, 1993). etk 78 %e to) FAA ARl 98]
st A A 71ZEe) A2 A H 3 500

rr

o

|EAE 2T AXAEA N A= GFe Bl med Ao
A "= Bkl HAHEY  gstHAALeFFH(COD) S
23.57~33.23 mg/g dryd] HYE Vel A FoE =& S HPT 9
Y3 HAE s TF G2 As H 7S viEad gl S E
T2k Aol frAFet] AlAbstE vz Aol AR, 2005). GheE E3E
2o g A 49 By, FAANAEA vtz 2o A ALdstd 7H BA
ANX= 10mg/g dry el E Yetl ddiFo® dssidn. o= T3t

H, B dFdge FrERAeRE ML s Hlud dssita

XY

T
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B Ao 83 RHAMEELS F 257F0|A2, @9 BHZH(m')
MA T} BA S Zhzb 2 20470 A)/m e} 189.97 gWWt/mo|dth &3 =
Foll Qlo] B AFe] 275%F 8 Aty 287F (Lim, 1992)3 7 w+e] 233
2 (Lim et al;, 1999)¢] vl wsl SAFSIGa, FFvre] 154 (3 5, 2003),
SERhe] 1005 (A3 2,2002) 2 AARES] 1115 (Lim et al,|1991)3} H
waAe FUAE Bk ATl A= Fd 22040 A7 =8
ste] 7hebate] 34070 A1 (A 5, 1995), oAz eke] 48270 A (Lim et al, 1991),
Asherel 1,04678A0 (Lim, 1992) 2 937Fw+e} 1,35870) (Lim et al, 1999)<}
Hl W 3ke] 4~1.58) o[ B SkTh ey A A el QlojxlE Rk 98.48
gWWt(Lim et al., 1999)3 ®lat sl =k, F7Fqte] 262.00 gWWt(Lim et
al, 1999)3} oJ=}uke] 231.60 gWWt(Lim et al, 1991) B ol vEgkt}, o] 4
et o] 7 AFf A Fd FTF 2 AEF Aole AF ALY A

7, WA, A471ae P, ARH 54 L A7 $3 3= 5 o

=]

{

4
Fe aolo] BFHoZ 4§37 WEe] HAAL MmE oY}, 53
AEFAAF B AAD) S Aol slde] me} $Ho RExaE o

D RERTY FARTO JHAE ASHE 9t BoE A= Yo
== "/:l\_o
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o
FANEEY ATt Hol 4 PHE AN P e BHL
2

Aol o8 FF el A FEFHY 7Y AT IFS B, Ee A7]9
A 47} s AF B2 Fole 2FE Hola Ut o|9 e A4S
NP AMTENA 71 HEAN JAE3te FHAE =40 & Yoz Aad
o & A 7t F, A 1, 29 32 & HAHE o] Hi 80% ©]
e AT
FdFgoz Az, By 2 F Fo] 12A FE3F= wF o]AZHQ F
2 & (heterogeneous) @ 1A% o)zt YA T (Fig. 2~3). durzx oz 4
PFAMETES o]Z2FQ FHAHEAA AETGSFEolvt AEFo] sves A7
Aoz B w(A, 2003), & A= G 40X ol FAT} =oF F
Atk 3 A7) FAol] MHste EAAMTES] =
2 AT ol FF Thotstr] 95t #4F
7, B 40X AETFET AEFo] =%,
AolA FAIHCE Fofgt xol7t o] o]E AF3t

ol

= =23 7|4 (homogeneous) EAL HPE whA HA 4

rr

.

<, JhA
stk 1
g4 F AEH

AH(Table 20).
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Table 19. Comparison of the number of species and abundance

major bays in the southern coast of Korea

Number of Abundance
Study Area . . , Remark Reference
species (ind./m’)
Tongyoung Bay 275 2,204 64 stations Present study
July & Aug.
Kamak Bay - 340 1993 Shin, 1995
47 stations
) June' 1989 Lim et al.,
Yoja bay 115 482 J
11 stations 1991
Oct. 1994~
Aug. 1995 Lim et al.,
Aenggang bay 233 1,358
(Seasonally) 1999
18 stations
Tune 1987~
May 1990
Jinhae Bay 287 1,046 (bimonthly & Lim, 1993

Seasonally)

12 stations
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Table 20. Results of an analysis of variance(ANOVA) for macrobenthic

assemblages in the Farming Grounds

Sum of Square df Mean Square F Sig.
Between Group 4.102 3 1.367 27.896 .000
Species L
Within Group 2.941 60 .049
number
Total 7.043 63
Between Group 12.515 3 4.172 18.716 .000
Abundance Within Group L3378 60 223
Total 25.888 63
Between Group 25.462 3 8.487 22.025 .000
Biomass Within Group 7S, L2 60 .385
Total 48.582 63

2 Qe Aot 3F Aol 5 Hel fivk= el vk weEkA
MAGe &3 WEE FA)d 1183} LeBris index(1988)E o]-&3}ith.

HolM Fo AT WAFEXAX D], Tharyx sp., FTAA
@ol, Dorvillea matsumaeensis, s7FAHEAA P o] FolaL, FHLAS
Al &3 ZX9 MAEEE BHAY. dRbFHoE IuUelE HESt AT
el B FANARe BA BAAAE ZEHoR S0l B

Hell = 7131F°] =4

.
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ok I A AEo]l EFI STHAHEAA D oW (Browen et al,
1987; Tsutsumi et al, 1991; ¥F 5 2000, B 5, 2002), o] &= 712}z
FXAAHol9} Tharyx sp.= ¥lud £ Y=E Yebd(Lim ef al,
1992; 41 &, 20015 43 H, 2001; & &, 2003). 53] S7FAHESAA T 0]
© dRbHo 2 AXMBAHC] A3 gl FE SHH, 2o W
1 AS Aol m$ =& Ao F I A AT (Pearson and rosenburg,
1978). IHAME #F71E 9] IS4 figalX £& Z=E Hole
Ao g BHuH v (A 5, 1992; Lim et al., 1992; & &, 1994; ¥ &,
,2002). WA 2 AF9Y Fo 45U STHIHEAA
FolE E33 dF FE-NAFERXAA D], Tharyx sp.=9 £ =8
Ye7t Bghako] & HAZNA Yetdes i3l ddS wrdst= A

Ql

-

AlZ7F 8-

12

2000; A

ol

A mE A 78 dotgre nddE AAAE T A&AH 7

4.3 G4 BAE R AA I BE HE

et al, 2000; Jung et al, 2002). Z&1} B Ao FA 40 At o]

3 sty d4de 37D 5 ASdTh
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@  — Farming Ground

Macrobenthic community Detecting spurces for organic enrichment

o H N ¥ H H
i i Low diversity, High abundance(5m) Peick ef 41,2000
Jung &t al, %)02 i Organic carbon(15m) ’
High diversity and

abundance(16~30m) e et i
Pre-stage of eutrophication i Fomagyty(26m)
High diversity(>30m) Stable
Normal community By Browd et al.(1987): isotope(65m)

7
AzZoic & Opportunist{hypoxia or anoxia)

Fig. 29. Ecological phenoemenon of Farming Ground.
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Asled §HH= Aoz I Qti(Tanaka, 1977; Tsutsumi et al.,

=

1991). I, FAOIFe] YAL, WMol FFL, olfe WAL, Azel T
Fob 2o ofF A T
al., 1990; Brook et al., 2002; Yokoyama, 2002)E% ZA3}of] J3FS Fof.

rﬂ

Q 2 (Gowen and Bradbury, 1987; Hall et

B ZA A E FEAZA A 93F, 62270 A/m'e} 31.97 gWWt/m'o], o5&
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