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Community Structure of the Macrobenthos in the Soft
Bottom of Yongsan River Estuary, Korea

2. The Occurrence of Summe

r Hypoxia and Benthic Community
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The relationship between summer hypoxia in bottom

tional University, Muan, Chonnam 534-729, Korea

water layer and benthic community structure was discussed

at forty sampling stations in semi-enclosed Youngsar River estuarine bay, Korea. The oxygen deficient layer less
than 2.0 mg/? was widely developed in the inner estuarine stations in summer due to the summer stratification.
A total of 141 species was occurred, with a mean density of 1,923 ind./m’ and biomass of 79.44 g/m’ in summer

season. The species number was significantly increased

with the increment of the bottom dissolved oxygen, whereas

density and biomass were partially correlated within the low oxygen level of 2.0 mg/¢. These resuits imply that

benthic community structures are affected by bottom

oxygen depletion in summer. Cluster analysis showed that

the benthic community could be classified into three station groups. These station groups from the species

composition coincided with the groups based on the

environmental factors. This fact suggests that the overall

spatial distribution of macrozoobenthos in Youngsan River estuarine bay in summer should be controlied by the
summer hypoxia and clay content of the area. Group-I was located the innermost estuarine bay from Mokpo

Harbour to near the dike, where summer hypoxia was
Tharyx sp. and Lumbrineris longifolia were dominated

developed and one bivalve Theora fragilis, two polychaetes,
. Group-II, the central transitory area of the estuarine bay

between two another stational groups, where two bivalves Theora fragilis, Raetellops pulchella and a polychaete
Tharyx sp. predominated with relatively low density compared to that of Group-I. Group-IIl, the mouth part of

a

the estuarine bay exposed to the open sea, where
Jjohanni predominated.
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Table 1. Number of species, abundance and biomass
of the macrobenthos in Youngsan River
estuary in August 1995

Taxon No. of sgecies Abundance Biomass
(% (ind/m?» (%) (g/m? (%)
Polychaeta 67( 475  447( 232 2142(269)
Mollusca 31(0n0  1378( 71D 2698 340)
Crustacea 26 ( 184) 83( 43) 547( 69
Echinodermata 9 ( 64) 11C 06) 2190( 27.6)
Others 8( 57 4( 02) 366( 46)
Total 141 (100.0) 1923 (100.0) 79.44 (100.0)
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Spatial distribution of the number of macrozoo-
benthic species in Youngsan River estuary, Korea
in summer season.
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Fig. 2. Spatial distribution of the macrozoobenthic
abundance in Youngsan River estuary, Korea
in summer season.
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Fig. 3. Spatial distribution of the macrozoobenthic
biomass in Youngsan River estuary, Korea in
SUMMEr season.
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Table 2. Dominant species of the macrobenthos in
Yongsan River estuary in summer season,
August 1995

Species name Individuals A(lz::g(/i;gge osctcal?r(r);ld b C\;’m.

Theora

o (o) 19031254 M 645 645
Tharyx sp. (po) 1,592 133 8 68 713
’3?55’;’?2?’(33) 635 53 18 27 740
%’,ﬁfgﬁ; (bi) 576 48 R 25 765
L;;';b,%';;"{po) 531 4 23 23 788
C;Z’;””e;sis @ O 4 B 22 810
M;g" o us 448 37 %19 829
’i%’z’;";,,; ) 408 % N 18 847
Cirmiformia (o) 277 14 14 86l
A;;ﬁg;gg;;jj”c’r 215 18 17 09 870
"gfg*’ e rke 188 16 29 08 878
< o (0) 17 14 30 07 885
%%im (bi) 171 14 2007 892 .
Yokoyamaia 158 13 2% 07 899

ormatissima ga)

po: polychaetes, bi: bivalves, ga: gastropods,
cr: crustaceans
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Fig. 4. Dendrogram of the sampling stations based on the cluster analysis.
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TEEE I8 AFL 7Aed 71 B2 (H=1.30, J=
047), $AEE FFT IETE Yo [MEYE &2

& VeRiI Itk (D=047). o] AP ZAME o5
B2 Theora fmgt'lisﬂ B 13300 A /m22 A SeA319
ou), URFY Tharyx spT 232WA/m%  Lumbrineris
Iongifolia 8870 A /m*2AM T2 FHATG. A
T I 38 AFE /1o 28345 E 71 B2 0~4
F H99er, 9x5x 7B & 233400 A/m A, A
EZE 11047 gm’EA M B2 @Ot $AEE
3N AL Hed ARF o g Jbg =9kon (D=0.50),
GYgEs 755 ART 19 me g2 Jehigd
O (=162, J=048). o] FATFAE omMAFY T.
fragilisSt Raetellops pulchella?} 27+ 76470 A /m> 2 4574 A
M EA SR 3 AR ML 2EEFS A4S
ZFe FFT NEYe Fou FAT [BoE w3%oH,
95 38 AES kel M e Aol w3
gFed #5=w 37 3HL Jked M wdon
(H'=224, J=067), $EEE Aoz /A e o
Foldtt (D=021). o] BHZAME MAFL T, fra-
gilis, Yoldia jobanni 2 YR Poecilochactus jobnsoni?}
HFToR 2 ZAH 361A/m? 15348 /m® L
9670 A /m*e) WEd Yo

4. XN&E ESMLEDY HMES 2T
A SELLFR 2HET 9 TAE 2 (Fig 6)
3

Group-1

Group-1I

Group~1II

Fig. 5. Spatial delineation of each stational group in
Youngsan River estuary, Korea in summer
season.

Table 3. Characteristics of the four stational groups
in Youngsan River estuary in August 1995

Parameters\Group Group [ Group I~ Group HI
Environmental

Mean grain size {¢) 9931045 920£038 884+ 043

Bottom DO {mg/¢) 1482057 430+108 680+049

Ecological

No. of species 3~25 n~4 17~37

WO 1591 233411458 9621478
447113974 11047 £7431 6158 £ 28.55

Mean density (ind./m®
Mean biomass {g/m?)

Mean diversity 1302058 1621057 2241042
Mean dominance 0471023 050%018 0211012
Mean evenness 047£022 0482017 0671012
Dominant species (ind/m?)

Theora fragilis (b) 1330 764 361
Tharyx sp. (p) yA)) 4 13
Laumbrineris longifolia (p) 88 9 7
Cirrifrmia tentaculata (p) 60 - -
Raetellaps pulchella ) 53 45 4
Mediomastus sp. (p) 4 36 14
Yoldia jobanni (b) 1 35 9%
Poecilachaetus jobnsonii (p) 13 34 153
Micropodarke sp. (p) 6 14 35
Ennucula_tensis (b) - 6 30

p: polychaetes b: bivalves
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Fig. 6. Relationship between number of species and
dissolved oxygen concentration in summer
season. Shaded area indicates hypoxic level.
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do2 UZ$E Aa gadte Aot 53 A
1794 FAFEY 2x7t 28YUEY 90%014L 2
Astgedl, 7135 AT Theora fragilis?} 23677}
A/m* 8o, A 1794 & DA AA5 g1
%S AA At 2y A2FE A 17N R B
309141 <} 300 g/m’2A H1AE Vepch 3 Oy
=R ATEE Ao YBHog Sojouy i
dAon, Wd $AEE FUHste $4E deEsld

(Fig. 10).
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f 1 e Diversity F 6.0 E,"
8 204 &
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N R, S
B 104 T T ]
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Fig. 10. Variations in dissolved oxygen concentration
and ecologlcal indices along the transect line
from st. 1 to st. 32.
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AEH WA 53 4L F2 7ol A A
A9 R a5 no] dakA £F AHHQ B ®
T2 A 4y e E d8 g4HE 4309
2 go] Ha ek o] #o] AFol FAHE g
AN 7180 b FYH0 Fggstg A¢ wat

& e vf 7kEs He ez 28A A (Diaz
and Rosenberg, 1995; Friligos and Zenetos, 1988; Hong
et al, 1997; Lim, 1993). 37 50] A= o] sle g7
STANE dEd AF wlds £3 N A
Zpolo] 4 FFHAol FH Pdoz vehygt
HH A EAS 93 e 4% srde 3
FTEHAMTE @ Yol o)zE

4 BAS £ Aol7h o 1T vhd, F7E AFH Y
"J‘f‘“ﬂl*i—t— F 7C9 o)zt etk oA
T AZr A Aol FEEA Jehdg ou
O (Lim and Park, 1998). 3372 7oA Waks
A7k FAH = AL 489 45t Jdoz A
3 HAE W 718 FEE & Aoz Ygyd
olefd & FEF UL BN £244E g
SB2A M2FY A4S N 89ez Zeg)

@ 4w oy
JR&i'rlo

53] A=Y Adsle F3UAL SAA FHEY &
718 #FE wde ez ¢¥A U9 (Lim and
Hong, 1994). A% Wl4t45] A9 th& Harper et al.
(198D« U3 Texas@Fol A el $4 Fgoz ¢
& ZAFTY dRA A% % WEo WL F3

7t 3489 A A3, Pihl et al (191)& Chesa-
peake Bay9l York Riverdl ol A 64 FwolA 98 %7}
A @ Bdragez A% B39 Aty g
B2 4002 g A28A uRo WA Auy} 2
gt A 13y o] 59 AT HYe JA%
st Hms FEIH & o] $457] R 49
H4o tEE A el 9a7 drde $9 94
Fol A& ¥ ol BAF YEAE A Yo}
ol o JEge AHor AL Aoz FHHA
(Lim and Park, 1998). 2% 9273 ste d4 13
EF0E AT BEed A%, 75 22 yntdy
Mg BHd 2 Ao & HAZY 478
F 5ol Mia 3 48 FA4Y2 Jda FEXA
< 7 QU oy f?i*&% e E RN IR LR
e MEaa Bl 233 e s, e

&

= R

¢

FIFAT AYHAAY YA K718l A=A F
?35401 AT AA 2 K718 FFeol F/HE A A
& F4& 6% dad sdez 439t (Cho, 1991

Hong et al, 1997; Lim and Hong, 1994).

G YA A 42 Ha%Y 2HES Ao
de ¢ AaEAA Jehton Wxsl HE Ao
o= 20mg/l ol5te] WHolA o) FABAIL F313)
AL, 20mg/l ool e FHAAI FeistA oot
(Figs. 6, 7, 8). o] & HlAtA F371 48 FAho)A
o ¥4, 4= o

N43e A5 S 2 AT A A2
55 Adel 4BS A 922 Ui 347 By

Y5 AT EF 4L 299 4TS BE Yoy
BHEANNE iy A

A 744 Hgo] T T4
d7gd v duHez :‘E‘ﬂl ttebLl, Hong et al.
(1997) % Lim (1993)0] B g upe} o] 23
el f, LRe AL %,L o of$- ®IZ3A Hon}
o ALFY 4 v A o] AHSF Y]
Fo] 2t 3= AMNET I

3 AF FEAL Ago] Y nAe 9T J
AZA g AHT FEANE & Jeh} Hlas 4
A7t FAHE AAT 194 28EF7) 3~25% M=
M, ARE 1Y 2~41%, AHE MY 17~372 80 A
A 2884t 9= F$ole 1910MA/mEM A
T HNEYE dou A8F M9 96l A/m s 23

=5 o]
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on E3 AEFL A FYZ shed M 2E 471
gm’At. o}gE AT FEER B $HEE
& Farol Atk (Table 3, Figs. 9, 10). B4+ 890
9] ols} 2 ARSe Sty A (Hong, 1987,
Hong and Lim, 1997; Lim, 1993), A18% (Hong et al,,
197)50A Bug AREH YXHe @FoEA, 2
= gA7 FFdy uAk £33 43E AXMNFEY
ZEE 9L e 2U0Ue ¢ F gon, ok
4 AMEE 7Y 97 AZEES 24%e FE 8
ol 29 sh}aS AlAtala 3t} (Friligos and Zenetos,
1988; Holland, 1985). 3] AXNF &9 LW sle] O3}
Harper et al. (1981 Texas G<tol A WL 53 ¥
Ao @l AMEE UEE 3,000~4000 7HA/me) Al
300~600 AR /m>e WEE TAad, ofee dYEE
Z2agun 2uddd AFHY ElehisTINE &
A7Ago]l ANFEY £ TR UL S 2AHSE 89
o2 AAHY oW (Zarkanellas, 1979), Western Baltic
M= §d~10¢ Aloldl F2 TAse WLFAZE
A% AXNZE 2L F7]Foz ZAaddn BuH
t} (Amtz, 1981). =& Hong (1987)& Ao A} 9]
A WA Hute] sgate B0 WA} A
go] we}, AMEEY AEHo] 2 4% L1 Yo
Bu3gom Hong and Lim (1997)% Lim (1993)2
Agaoj A N FANNE sERH 99AARL A
Hatz, ANTES A ¢ Rasrh

A WAL £397 48 AT AME ol
72 Theora fragilis?t 1330704 /m*e) £ LEE 3
202 233U o] & A% FILEHNA F
WA 2A5E $224 (Hong et al, 1997; Imabayashi
and Tsukuda, 1984; Lim, 1993), A8 &z Y=t
AZHAL f71290 Ao et FQ SHFLR
238353 9t (Hong et al., 1997). 531 $ehtte] of
gH0 g710ds 90w BAL 53] FAo] H1H
A e AW F8 $HFo2 s AF
o] wa} 1,00070A/m? ol YxE EIdA Yok 2
HuU da e o] £& oFF WA F3H7 4
fe FAgAE 2@8A gAY 33 @ dron,
038 9238 A2 £244271 30~60m/L Y7ol
xS FASAMT ndxg 282 AU (Lim et
al, 1995). T. fragilise & &84 9 w2 A874
sxo) g3 WAol 3§ Foz BRaHYE (Tamai,
1993), 2 dAFslde AF 4 F2
ez A¥HA ¢ 939 Ak Ao kg & F
oA AFL A 5L HAMAHLEZAH ~HSFAY
T. fragilis® W% F7}el 71eld Aoz FAH G 2t
F79 299 ¢ 2 EAEREY K7 FUol T

A3 Jdxe] Mgtz A8 AF Aady dH7h A

"

39 AedE o] £ UrE ZAHu X YR g
gkt o] A gk PR YFGeg o|Fd JteA
% 9t o YdE F7] LAHAN PET}t ¥ GEF
Q1 Tharyx sp., Lumbrineris longifolia, Cirriformia tentaculata,
ol 3521 Raetellops pulchella 5= AEE A 33
oz 2¥sa ok = EAY F710Y ARFTLE
AR GRFR Copitella capitata™ AL YFE W
JdE A 13 1994 27 /M L 10 /m’e B
=2 #FHed, V19 #Ydsto o F9 9=
HE ¥ 2¥dY WEE N&Hoz FAYT Bast 3
o

AZHAAY AHE o} 45t Ja% 7Y HTHd)
A gadgd A4 AF §24LTY HER AMETE
#39 2824, MNA+, BEF (Species, Abundance,
Biomass: SAB)S WE-E EAIEY (Fig. 11), 7131F94
A3 28 (peak of opportunist: PO)E VERE A
17 227A7 AEHd FA4E WL £ JFS
27 e Agelztn & & gen, dHSL AARA
EALZY 9%E 21 QA gon 5 d0 3F
17018 718 F L T fragilis= A 236674 /m*] L==
233l o] AMAN 28Y V59 81% & AAAH.
o3& SABZAH L AaFr ©E AXNEE THY ¥
2o A ez 9o 47 gy Nids FIe
ANEEY] FRREE 28 FH 29 F9 g
& swAs F9len, AMA Azt dAFE 2=
8% 2959 shvetn dFE (Friligos and Zene-
tos, 1988: Holland, 1985; Hong and Lim, 1997; Lim,
1993).

PO Number of species

ecotone

L

Do

-e—Blomass

% Abundance

-.__:/

outer

inner

Hypoxic stress decrease

increase

Fig. 11. A schematic diagram showing spatial varia-
tions in bottom dissolved oxygen concentra-
tion, number of species, abundance, biomass
(SAB curve) along the transect line from in-
ner estuarine bay to outer one in Youngsan
River estuary, Korea. PO: peak of opportu-
nist.
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3 o Nk ARY FEL wA
£ RHT 2e e Y £ s 437}
4E RAMY BYE 2 SRR ARes w
9%

RIS FERUE EEE R L Re
9 540 oo} Mol Wy 2 U] F7]40z
P rbsAel £0m, 1 99IE A4 SyED A4
% Asstel AT AT Rl HE F

2 754
E 3|

kO

A 799 4070 FHAN - AFuAs
Ao P4 ANEE A BAE 2AEQT.
T 19959 g€ AWAT o) 2H A= &7
Aol 20 mg/lol skl MiaasIs AHQoW, =
Aol A g He] 2P ANETELS F 141F02A
193 /m* & 7944 g/m’Ath. 2HEFE A2 LEN
279 ke A Frhsle FIE ¢ AunAs
UeEten, 9 9 A AFEEAMAZT] 20
mg/l WHATA Fo FBBAIL Felse] HE2ulik
FAo] ANEEY I JFL mAE Aoz
gad 4 3E WA A8 Aestd AR
A A3 3749 ToE FRYYEH, ol A%
8o 7§ e & dx8dt dgd v
BHL 1& 4% 7oA n
8 ZXY7A 9 402 A ol F Theora fragilis7}
o Tharyx  sp. D Lumbrineris
bngiflia’e. +HHoZ 2P AT 1= B3
CHAMRE D AR Hhdoz X BHE 17
BHT MMl 91X ATt o] BFTAME
ol 59 Theora fragilis, Raetellops pulchella®t TRl
Tharyx sp.7F FHALR Ao FHE 19 B8
BEs Addoz votch @8 FHE 11 714 95

%

n o
fr o o W ol

qell AAL e HGo2M EFA Poecilochactus
jobnsoni$t OVNANFQ Yoldia johanni?t $-3RBO2 27
ST A ST WA £ YL A FEO
A3 ANE A=z A4S GAR, J5- A
AEE E29 4%FE vAE ez dehgen dy
AEEd F71H02 BAY JMsAol w0 £F 2 3
99 54 483 s 79 4 WYt S
7bedel ¥7] WEd F4A47), 71 2 89 a9z
A7l hE AMFES e Sof U3 B} Ha g =
b asttn sddd
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