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To elucidate the organic matter sources in soft-bottom macrozoobenthos at Tongyeong, Korea,
macrozoobenthos and their potential food sources were sampled in May 2004, and their C and N stable
isotope compositions were analyzed In total we collected 128 macrozoobenthic species, which ranged from
465 to 3,775 1nd1v1duals/m (average 2,108 ind. /m?) in density and from 47.8 to 539.9 gwwt/m (average
366.0 gwwt/m’) in biomass. Cluster and multl dimensional scaling analyses indicated that the macrozoobenthic
community was divided into two distinct groups. Coastal inner stations, where commercial fish cages were
established, were dominated by Amphioplus ancistrotus, Scoletoma lonngozla and Tharyx sp., whereas open
sea stations were dominated by Chaetozone spinosa, Scoletoma lonngolza and Capitella capztata s"C

values of sedimentary organic matter showed a distinct gradient in the range of -18.4 to -15.2%, w1th
a declining trend from the coastal inner stations to open sea stations. This probably reflects the settling
rate of organic wastes such as feces and pellets from fish cages near the coastal inner stations. The
macrozoobenthos showed a broad 6°C range from -19.5 to -8.9% at the coastal inner stations, and a
relatively narrow range from -21.3 to -12.9% at the open sea stations. 8°C values of macrozoobenthos
paralleled those of sedimentary organic matter. Our isotope results suggested that macrozoobenthos near
the coastal inner stations used organic wastes derived from fish cages along with phytoplankton, whereas
the macrozoobenthos near the open sea stations used organic wasters derived mainly from phytoplankton.
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Fig. 1. Location of sampling stations for soft bottom macro-
zoobenthos in Tongyeong, Korea.
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Fig. 2. Spatial distribution of environmental factors at each
station in Tongyeong, Korea.
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Fig. 3. Number of species, abundance and biomass of soft
bottom macrozoobenthos at each station in Tongyeong,
Korea.
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Fig. 4. Cluster and MDS ordination of the 4 stations in
Tongyeong, based on 4th root transformed abundances and
Bray-Curtis similarities.
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Holdo] §5C S B AEZFIAE 201 (20.2)%,
FEEZHAE -19.9 (20.0)%, POM -23.4 (x0.5)%, SOM -17.4
&L5Y%, AFALR F B FALR (pellet) -21.7 0.1)%, AALSE
(raw fish) -20.7 (£0.4)%, NZF -14.8 (+2.6)%= ebstch
(Table 2). ¥+, 815N o} 4 AEZZAE 7.2 +0.9%,

FEZYIAE 147 (20.9)%, POM 9.5 (£3.1)%, SOM 7.8

Table 1. Environmental and ecological characteristics at each stational group based on cluster and MDS analysis

Indices Group A Group B
Environmental
Depth range (m) 38.5+10.7 30220
TOC (ppm) 448.0+22.1 409.3x6.6
Mean grain size () 3.34+4.84 7.56 £ 0.64
Silt-clay content (%) 53.2+31.3 85.1+6.8
Ecological
Number of species 72+13 3514
Density (ind./m?%) 3,515+ 368 700+ 332
Biomass (gwwt/m?) 411.1+£365 320.8 + 386.2

Contribute species by SIMPER

Amphioplus ancistrotus (Op)
Scoletoma longifolia (Po)
Tharyx sp. (Po)

Harmothoe sp. (Po)
Capitella capitata (Po)

Capitella capitata (Po)
Scoletoma longifolia (Po)
Magelona japonica (Po)
Scoletoma heteropoda (Po)
Glycera chirori (Po)

Op, Ophiuroidea; Po, Polychaeta.
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Table 2. 67°C and 8N values (%) of potential food items
for soft bottom macrozoobenthos in Tongyeong, Korea

Food sources §°C 5N
Phytoplankton -20.1 (20.2) 7.2 (x0.9)
Zooplankton -19.9 (20.0) 14.7 (x0.9)
POM -23.4 (20.5) 9.51 (£3.1)
SOM -17.4 (x1.5) 7.8 (£0.7)
Fish feed
pellet -21.7 (20.1) 8.9 (x0.0)
raw fish -20.7 (x0.4) 12.3 (£0.6)
Macroalgae
Cladophora sakaii -18.1 10.5
Desmarestia viridis -17.8 12.4
Undaria pinnatifida -16.6 11.8
Collinsiellopsis expansa -15.6 15.0
Ceramium tenerrimum -15.1 12.5
Desmarestia ligulata -15.0 12.2
Sargassum horneri -14.8 15.7
Ulva japonica -14.5 12.0
Ulva pertusa -10.5 11.3
Acrosorium flabellatum -10.0 104

0.7%, AA1FALE 2} 8.9 (20.0)%, 12.3 (+0.6)%, SNZF 124
(#1.6)% =% JEISTE (Table 2).

FAFALEAE B AR APYAMTEL AFEFE O
EF/ 16%, SH5=E 115, AATE IAFF 6%, AAEE
5%, 718t TETAAM 4F 02 F 42F 0] o] §H ATKTable
3). 8°C @Y A AAH 1L -18.5%NA -8.9% B, BA
25 -19.5%04 9.9% B4, BH 3& 21.3%AM -16.7%
A, A 4= -18.5% N A -12.9% B A THTable 3). 8 15N
el 749 A 1L 8.8%0NAT 188% WS, B4 2& 83%°IA
20.6% B9, B3 3& 8.6%00A4 17.7% B, A 45 9.9%9
A1 18.8% 9 R THTable 3).
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5). HEEFIE 719 F71E9 71A=7} 80% o] F&
Harmothoe sp., Sipunculida unid., Lumbrineris sp, Glandiceps
hacksiSA 2B, Zeuxis castus, Pagurus barbatus, Nitidotellina
nitidula, Glycera chirori, Diogenes edwardsii® 73-%- 30-70%
Hele e B SOM 719 f718-& 2o] o] 83l
Ro® WEIY. G. chirori®] 735 A EEFIE 71 §71%
I GA AR (pellet) 719 F71ES FY¥E wE o
ko s, widAtR 71 f71ee 719=7t 32%R0h 3hE,
Nucula paulula, Brachyura unid., A. tricoides, Ophiothrix exigua,
A. ancistrotus, Protankyra bidentata®] 73-%- NEEZHAE 2

SOM N1 f71& LnAEd) vl #A3) =& §°C ¢S
HAh AH 2004 SHHEYAAL go) 24E 2T A

NEES AEZHIE, SOM, Hi A E(pellety 719 F7]=
of thet slE=7t A UebsthFig 5). AEEFAE 714
7159 719%7) 80% o) g2 Vet L& G chiror,
Sipunculida unid., Arabella iricolor, Corophium acherusicumS3,
o1, SOM 7€ #7180 tg 719%7t 80% o] F&
O. exigua, Melita sp., Ammotrypane aulogaster, Terebella
punctata, Cucumaria echinata, D. edwardsiiST. Clinocardium
californiense, Micropodarke dubia, Acrocirrus validuse 2] E%
FAET SOM 719 /7159 7%t A visd Hl&R
YUEN o™, Phyllophorus ordinatus, Chrysopetalum occiden-
tale, Z. castus®] 735~ WAL R (pellet) 7| ¥ F71E9] 71o =7}
2k2} 95%, 54%, 38% AT A, FUlHoZ gL 5 e
HolE & B5 AulE7IALelRel A. ancistrotus, Ophiopholis
mirabilis, A. tricoides, Stegophiura sladeniST). 37 34 <F
A gro] 89 dIAFTEL soMP 2 ESFHA
E 719 #4715 di3 gE57 E3Fig. 5). SOM 719
7150 tg 71H%=rt B F2 Sipunculida unid., L.
japonicaZ 719 %E 47} 81%, 708%RL W, G. chirori®] 73-%-
AEEFAE 71 #7180 e 719=7t 90%SA Tt Schi-
zaster lacunosus, A. validus= 2 EEH3E7 SOM 719 7]
£9] 7[dxrt A Hls=E HIEE VEIEO ™, S longifolind]
B HEEFIER 71 F71EY 7IdEs 2o AlE
(pellet) 719 F718¢] M= 23%2] 7= E Bk A4
4ol M= AAFALL ghol SAE HFAMFTES F2 4
EEYAE 7199 F71EE FE o83l AoE Yyt
(Fig. 5). S. longifolia, Acila divaricata, A. tricoides, Anthuridae
unid., Armandia simodaensis, P. bidentata, Sipunculida unid. =
0% ©)’3e] AEEFHIE 719 f71EY 7HEE HQ why,
S. lacunosus2] 73-%- SOM 7113t w718l 3l 85%2] 719 =
£ 24t
n &

ANER = avlzje] AEAL ¥l Fhe FAske Hol
A9} Hl groll thaf A g g B (trophic level) B 87°C 44
7% 1% oI, o°N k9] B9 24% A EolRlE ¢SS
A4 FHEHE eI CHDeNiro and Epstein, 1979: 1981;
Minagawa and Wada, 1984; Kang et al., 2003). 53] g A
b Aol QAN TR FYENDL ¥ @
T EHAAE aHE o HFAMTES FAEE FU1E
o] N FTEZLGIE POM, F|RF 75 e Aog
weEth A AT Aol o FAHeR B of
TN Gol =8 HFAMTEL FE HEEZIAET
SOM 719l #7120 M7 HPEAMTER ddHE d42
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Eol F2 HEEFIAET SOM 7Y F71ES FE7A

FXLF:‘I"

2



194

£ATF-EWA

LR AT ;‘aoL

1o

Table 3. 6°C and 8N values (%) of soft bottom macrozoobenthos in Tongyeong, Korea

Station
Species 1 2 3 4
513C 615N 5130 615N 613C 615N 6130 615N
Polychaeta
Acrocirrus validus - -18.4 8.3 -17.0 13.8 -
Ammotrypane aulogaster - -16.9 9.3 - -
Armandia simodaensis - - - -18.4 14.2
Arabella iricolor - -17.5 156.5 - -
Chrysopetalum occidentale - -16.6 20.6 - -
Diogenes edwardsii -16.4 134 -16.4 10.8 - -
Eunice mucronata - -18.6 15.8 - -
Eunice northioidea -18.5 16.5 - - -
Glycera chirori -17.1 18.8 -17.5 16.8 -16.7 17.7 -18.3 18.8
Harmothoe sp. -18.2 14.7 - - -
Lumbrineris japonica - - -16.7 12.4 -
Lumbrineris sp. -17.9 145 - - -
Nephtys polybranchia - -18.6 16.7 - -
Scoletoma longifolia - -17.3 17.8 -17.9 16.2 -17.8 13.7
Terebella punctata - -17.2 85 - -
Mollusca
Acila divaricata - - - -16.6 17.3
Clinocardium californiense - -18.7 9.8 - -
Nitidotellina nitidula -16.9 14.3 - - -
Nucula paulula -10.3 8.9 - - -
Zeuxis castus -17.0 15.1 -19.5 11.6 - -
Crustacea
Brachyura unid. -8.9 12.0 - - -
Corophium acherusicum - -17.3 14.9 - -
Isopoda unid. - - - -18.1 14.7
Melita sp. - -171 9.0 - -
Micropodarke dubia - -17.0 14.4 - -
Pagurus barbatus -17.0 14.1 - - -
Echinodermata
Amphioplus ancistrotus -11.8 13.0 -13.0 9.5 - -18.1 16.4
Amphipholis kochii - - -21.3 12.9 -
Amphipholis sobrina -14.9 12.2 - - -
Amphioplus tricoides 9.9 11.9 -10.6 13.2 - -18.5 12.6
Ophiopholis mirabilis - -11.8 11.2 - -
Ophiothrix exigua -10.0 11.4 -17.0 9.8 - -
Stegophiura sladeni - 9.9 12.0 - -
Protankyra bidentata -12.2 8.8 - - -16.8 15.9
Cucumaria echinata - -15.8 1.1 - -
Phyllophorus ordinatus - -18.8 14.7 - -
Schizaster lacunosus - - -18.6 8.6 -17.1 9.9
Others
Actinaria unid. - - - -12.9 11.4
Sipunculida unid. -17.9 146 -16.7 18.6 -16.9 11.0 -17.2 14.8
Glandiceps hacksi -17.5 15.3 - - -
(food base)E 3}l S & F= AUUTE F3 o] Fo  BF FAYL FHo] o]Fol F 415 WIHAXNFTE F
FIEEL AFH oz o857 Bthe R & T Z2&  AEEZIEH SOM 71 7= tig 719%7} 60% ©17d
F 9 AR GFAAAE AR AAEHE Ao el 91 Fol A4 17F, 10F0H, FFALE 0] 8dte A=
GoQudoz aulel T4 HolUn 4o1EA0E A4S 4BoR BRRE AL AN FAUL FHS AT
€ WH 2.2 Isotpic mixing model (Fry and Sherr, 1984)°] A& PYAAEE )87t zZF AFF 135 250 A7 224
Hi glon, zt AHAEY e f71E 719 EFY VldxE o Aoyt EAFH detA {71E J1del e g 23
2 B3 9HS §718 34 YRS AT 20 B 2 F5e] ojg B e §718 /19 FHe A4 A4
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Fig. 5. 8”C and &"N values of the main organic matter
sources (POM; SOM; Zoo, zooplankton; Phyto; phyto-
plankton; Ma, macroalgae) and consumer (Mz, macro-
zoobenthos) at 4 stations in Tongyeong, Korea.
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Fig. 6. 6"°C and "N values of the main organic matter
sources (POM; SOM; Zoo, zooplankton; Phyto; phyto-
plankton) and consumers (Aa; Amphioplus ancistrotus, Pb;
Protankyra bidentata, Sl; Scoletoma longifolia, Sc;
Sipunculida unid., Av; Acrocirrus validus, At; Amphioplus
tricoides, Gc; Glycera chirori) at two stational groups (O;
group A, @; group B) in Tongyeong, Korea.
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