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Abstract : Macrobenthic fauna were collected using a van Veen grab (0.1 m?) to investigate the spatial
characteristics of the macrobenthos community at 28 stations near the Nakdong River estuary, Southeast
Korea, in September 2001. A total of 203 species were sampled with a mean density of 1,554 ind/m? and a
biomass of 252.3 gWWt/m?. Annelids were the dominant faunal group in terms of species and density, with
68 species and a mean density of 1,031 ind/m2, which comprised 33.5% and 66.3% of the total benthic
animals, respectively. Based on density, three polychaetes were dominant 7haryx sp. (420 ind./m?),
Lumbrineris longifolia (143 ind./m?), and Sternaspis scutata (118 ind./m?), along with a bivalve Theora
Sfragilis (129 ind./m?). On cluster analysis, the benthic community was classified into four groups based on
the species composition: Group-1 occurred in disturbed areas, Group-II in coastal regions, Group-HlI in
central mariculture grounds, and Group-IV offshore. Environmental factors (mean grain size, organic
carbon, and depth) were primarily correlated with the macrobenthos community structure. A benthic
pollution assessment based on the macrobenthos community structure showed that Group-1 and Group-II
were located in a coastal area that had been severely disturbed by construction of Busan new port and
various pollutants, Group-III was gradually polluted, while offshore Group-1V was the most stable.

Key words : 81(estuary), ™& #4153 (macrobenthos community), F7HEE 54 (spatial
characteristics), &3}t (subtidal), 957 (Nakdong River)
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Fig. 1. Map showing the sampling stations near the Nakdong River Estuary. (A total of 28 stations (@) are sampled

and 4 stations (O) are no sampled).



Macrobenthos Community Near the Nakdong River Estuary 137

3. A8 9wy

A=A

20014 99 57t st ZsHe] dFAMETE
(macrobenthos) AL 8l 7= FH P2 H
BAFAA] i 2 GEE SJslel] ol2% e UF
& 2 Ao s TRl F 28] AHE ARG
(Fig. 1). AXMEZ 47712 van Veen grab(0.1 m?& At
&3to] A 334 vHE A stk AMAE B
ARE HHEL AR mesh size 1 mme] AFEE A
(60X 60 cm)oll A2 ¥ FEES AHFE N T 10%2]
Az =%y £98 AN 23T 28" AlgEe
ARa 2 gwtsle] JEZZRE AEAS B3 F ¥
F2o wa MEsgon, AR LS AHEE 5%
& 2% & FFH T R0 slA F FE7HA
4 - Agsioh. 58 AR 338 MR A
A&l ¥F 1cm ZHolo HFELE(SATO, PC9200)=
24 3 Y3 slen, CTD(SBE-19)E 14 AAERH
24 missing) &7 T2 FH3NA.

2

2554

AR B8 98 HEUEMy), 718
(organic carbon), | &-2X (sediment temperature), A5
4~2(bottom water temperature), A% % &(bottom water
salinity), 54 (depth) RAH2Z- o]-&31 ) =84 A%
A8 F 5 oA ol 10%2 H,0.% f71&5%
0.1 N-HCIZ €S A AT o] F A&RE 4432
ZYPAA APAZ FEIIL 44 ol3e] AL AlRE Ro-
tap sieve shaker2 1587+ AW F Y= FFEE 74
WEGS TR, 44 o4 YA AE 2g2 0.1%
calgon &2 ¥ WAl & XA 2R #4711
Sedigraph 5000DE ©]8&3le] Y=FA HEEE Folk
and Ward(1957)2] Inclusive Graphic Methodol] 2]3}o ¥
+E T3tk 3489 ¥ KU1 FL 110°CAA 4
A7y o) AzW A8 FAE ST F B,
550°C] A712olA 1247k 7HE3le] R71ES ASHA
A AF WIANZ F FAE SH3] &4 AJolE |t
sion, 7t AAER AA) AR U F7189 74
B & WE-&E VepiU
NHAMNFE 272 54 k] S8 24 33
23 5, A4, A, E5d 74 vE 2832
AE 5o EXEAE EA8ITt old Al B 55
AaE G99 m?) ARZE it AR
zA9 $2H =2 dPAMTERY FES AT
ML YEAEE dFHE F Bray-Curtis similarity
o]-8-3t] WPGMA(weighted pair group method)E

ofl off ok

N

s

AR 7re] BAE £ % (dendrogram)E ZHA33HaL, TH
MA G AHE o]8 MDS(non-metric multidimensional
scaling) ordination®. 2 FE3lHch FEE 22 ¢
A A%E 9980 one-way ANOSIM(analysis of similarity)
tests AA3MATH NEAMEE 2T T VA
= #7482 ot gl Ag A8 E ol gstien,
rare species®] FFS Zol7] 93l 3% ol AwE A9
&t similarity matrixZ 2H3&tch. $AAEE €7 W
47} Pearson correlation coefficientsE ©|-83t Drafisman
plot analysis2 =7} 3ol 95% olde) A8E AA
& & olgssirt. AYE T AEE Spearman rank
correlation coefficient methodS ©]8-3F BVSTEP(biota-
environment matching using step algorithm) testE 24|13}
ArH(Clarke and Ainsworth 1993). $]9] &40 ALE&& =
233 PRIMER v 5.2.8.8 °|€3l%ch

NEAMEE P72 Wgod ATFAG] AN
A ZPRHEE B3] sl Aot 2HZE o] 8F
HhAe o2l X5 E o8-8 e FU AF
(Shannon and Wiener 1963), 75 A5(Piclou 1975)%
AW 29 F71E gl e AR A HEd
w&the Word(1978)2] WA15&2]4 AT, Infaunal
Trophic Index)E 2-8-3F T3l FAT4(1995)2] AX L
HA]5(BPL, Benthic Pollution Index)S ©]-&-3ttt. 44
433 48 e NSRS 7 £8 58
IE02 o] 0-100 Atele) AR e Ao=
BPL #t°] Y28 F718 29°) Atk A& 9
t}. BPI levele ©] $(2003)°] 78 whid] wsic), 1
P ol we U F AEE ez EJsly
zkel WzE AZHo g v udte WHoR, wgd &
oA A -go] F713Iths ©]&9] k-dominance curve
(Lambshead et al. 1983)¢} S-H=7}F #3 thgert W&
FRAA FX9 712717 AXA =, B $HF0] 8l
2 Ao fert ¥ YRS 718717 &
k= ©]&9] Rank-frequency diagram(Frontier 1985)
< o]g3l] 29 kS A3

Diversity index (H) = —21i Pi log (Pi)
Evenness index (J') = H/logS

@i: 1A Fol A AMASFN A s ¥IE, S F
E8ET)
BPI=[1 - {(a*nl+b*n2+c*n3+d*nd/nl +n2
+n3+n4)*d-1}]*100

nl = ofzhalal, 22 B AegPAAe] 28 AN
2= EEEREAR, RAENA R Gl T
£ 4AEe A0 Aske B9 28 AAF



138 Lee, H-G. et al.

n3 = E53E 12474 28 AAS
nd=9AAZF 4 715F
a, b, ¢, d=44Ze 7N TAFEE F9)

4.2

e s AR

2001 9gol 57t 817 Z3i] A TE A4
= 370 WE AEE A7) Y48 CTD(SBE-19)E AH&-
slo] FAE o JE-E FF BT dalFg 2), £
Aol AL At AHI? AL 4-9m, FTEHFE
10~20 m, &3l AL 25~50 mZ Y= FstHA] Zof
A= wgg A 7TIE Bk A3 232 50 mE 7P
A3, A 62 42mE 7Y Uk 722 B 24.5°C
2 ¥9on, AE5ee B 23.4°C2 B 6, 8, %A
252°CE =A ez, 33 22, 23, 309014 42 15.6°C,
12.2°C, 18.4°C& ¢F 13.0°C¢] 2312 F73] WolAle
AFE Btk B3 4 253t oMz FH

Station a

1288 01WNIRIBMIBBTIBIIDIRINBBDBHNNR

£
§ o
F 40
£
0
i Qdoltom b
ga
4
{a
s
£
o Q
1268 1D 12ZVMNIBIBITBOBNLZDBBATBH0N R
Station
35 c
DBoltom
34 -
3
3 =
8
gx
)
»
E)
1266 010NIZIIMUIBIEN BV RDIBBITBRVNN R

Station
Fig. 2. Distribution of water depth (a), water tempera-
ture (b) and salinity (c) at each station near the
Nakdong River Estuary.
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Table 1. Faunal composition of major taxonomic groups near the Nakdong River Estuary.

Mean density

Mean biomass

Phylum No. of species (%) (indi./m?) (%) EWW t/m?) (%)
Mollusca 39 192 405 26.1 107.9 428
Annelida 68 33.5 1,031 663 38.8 154
Arthropoda 59 29.1 64 4.1 7.7 3.0
Echinodermata 10 4.9 8 0.5 93.2 369
Others 27 13.3 46 3.0 47 1.9

Total 203 100 1,554 100 252.3 100
S AR 13 AR A3, dBAMTES F 2035 % a
o] Yo, HE MYUEE 1,554 ind/m?, HZF 4 ®
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Fig. 4. The number of species (a), abundance (b) and
biomass (c) of macrobenthos at each station near
the Nakdong River Estuary.
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(Bivalve)oll &3l o} 7|NHEH 27 (Theora fragilis)$t
Alvenius ofianus, 1813 THRFO| &3hs A UFE7AA]
Bol(Praxillella affinis), =722 % ©)(Magelona japonica)
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Table 2. Dominant species ranking in abundance.

(Po: Polychaeta, Bi: Bivalvia)

. Mean densi Cumulative  Freq. of Freq. Le Bris Index
Rank Species name Taxon  Gnd/m?+ STt]y)) (%) occurrence (%(; (1988)
1 Tharyx sp. (Po) Po 420 £751.8 27 19 68 109165.4
2 Lumbrineris longifolia (Po) Po 143 £149.3 36 23 82 70322.5
3 Sternaspis scutata (Po) Po 118+ 1494 44 23 82 56335.8
4  Theora fragilis (Bi) Bi 129+ 171.3 52 22 79 50401.2
5 Alvenius ojianus (Bi) Bi 91£189.8 58 23 82 37972.0
6  Magelona japonica (Po) Po 54 £ 64.5 61 22 79 33156.9
7 Praxillella affinis (Po) Po 60+101.3 65 16 57 18274.6
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Fig. 5. Abundance of dominant species of macrobenthos at each station near the Nakdong River Estuary.
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409 ind/m*2 7} & AMAEEE Jepden, 34
16, 20, 29914 Z+7} 393 ind./m?, 343 ind./m?, 356 ind./
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T A S

8, 12, 2504 AE E3A LU S, scutatas BA
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m?2 ¥4 Jegton], =3 A 25, 2794 % 742} 271
ind/m?, 310 ind/m’Z ¥)23 ¥ EX3Act. 2}
A4 1, 2, 8, 12, 2204 A3 E83A KAk T
fragilise 33 13, 18, 21914 ZH2} 650 ind./m?, 413 ind./
m?, 512 ind/m’2 7HE B8 MAUsE REen, A4
317 320|ME BF 224 ind/m’E ¥|ZH ¥A et
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Fig. 6. Species diversity (a) and evenness (b) of macro-
benthos at each station near the Nakdong River
Estuary.
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Fig. 7. Dendrogram for pair group-average clustering (a)
and Multi-dimensional scaling (MDS) ordination
(b) of Bray-Curtis similarity for square-root
transformed abundance data from all sites near
the Nakdong River Estuary.

Table 3. Results of global and pair-wise tests (global r
and p) from one-way ANOSIM for difference
on macrobenthos community between station
groups in the sampling area.

Macrobenthos
Global r p value (%)
Global test 0.949 0.001
Pair-wise test
(Groups compared)
M vsst.2 1.000 0.048
IMivsll 0.989 0.002
MvsIV 0.896 0.001
st.2vs 1l 1.000 0.025
st.2vs1V 1.000 0.020
MvsIV 1.000 0.029

2= 29 gReoR A4 22, 23, 24, 25 Fo| Tl
TR TR A2 Alle] Aol Big el
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Table 4. Characteristic of each station groups classified by the cluster analysis in the sampling area.

(Po: Polychaeta, Ga: Gastropoda, At: Athropoda)

Parameters/Station group Station 2 Group I Group I Group IV
Number of station (n) 1 3 20 4
Ecological characteristic
No. of species 1 34£6 184+7 82=x12
Density (ind./m?) 7 833 £443 1,957 £ 986 469 + 314
Biomass (gWWt/m?) 0.01 893.1 £890.9 200.5+245.2 76.4+50.2
Diversity (H") 0 1.8+0.6 25105 29+03
Evenness (J) 0 0.6£0.1 0.7x0.1 0.8+0.1
Mz (¢) 5.8 32101 51107 62104
Organic carbon (%) 1.0 02£0.1 1.0+£0.3 1.5+0.1
Water depth (m) 10.7 44+02 173182 38.1+104
Sediment temperature (°C) 25.2 256+ 04 247+1.0 229+07
Bottom water temperature (°C) 24.9 252400 239+20 16.8+5.7
Bottom water salinity (psu) 31.1 30.6+0.3 31,608 328%1.3
Dominant species (ind./m?)

Tharyx sp. (Po) 0 1 588 0
Umbonium costatum (Ga) 0 443 0 0
Sternaspis scutata (Po) 0 2 149 79
Sinocorophium sinense (At) 7 0 0 0

£ A5 A3 fold Aol& JERITHTable 3).

TEE AT i AeF AL nns) 98 F
T, ANLE, YA, $4E, e AF, 45 AF
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Fig. 8. Multi-dimensional scaling (MDS) of Bray-Curtis similarity from square-root transformed species abundance
data with overlap circles of mean grain size (a), organic carbon (b) and water depth (c¢) data from all sites.
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