Korean J. Environ. Biol. 18(2) : 279~290(2000)

Al3ts e g4 Wil wE FIAATESY THHS

gl

A% Qe A%

(el T4 NSFAEATHE)
(200043 649 239 A4, 2000 62 308 M)

B2 - za 74 AP FRAASR 188 2HL w3 2209 TFel Pk w4
g e el BHAE BF A7 ¥, 37 UFY T 47 9% Aol vls) FAAATFEA
7 AAZe A7 e ZRel vla BAsA 22T el $RRT A LREE HF o
£ dolle A4 27F7h A4 $HSD UYL, BF T Folle Ao 2PHA gt BEE v
ooul4 R ZRE o7 Woldl AL %ol AU Fol FAG AT molA: BUAT A
A%rt AA8 2T 9ee veblch of AHelAE ZE Aol glo] B4 AFFI A% s
T YNT, T Heez AAH ) FFEFI AZ WP} e $HST e wdch w4
FEonyy b3 el Wold AL BF FAE AAMHLZ T AAS e BAAA e
HoEth $ARTE w 4T & ARAAL A A7l oA AAY eZAFE £ 0~Lemol
A% gl £xalT Yotk AA4 AT HAgel st PolW4E FAY F2E oL A
Moz HAE N 2em olakel FolAE A 28 A dsteh 3 AASE B BF Aole £
0~1emol A 71t 5& ANUEE RolT WEs} F7A%ol Wl AA4T 2ade vehiglon, @
F Fole FUNA e P4 RolFoh TH BF Hole EZol AA4 2777 400 HA/10 om?
o4 $HHT AUAT F TolE A9 2sy YA $8E kil NCHE A doll4 WF
$2 " 079 obF U ol HF HF T o 30ufoll Fehi 19.09] ¥ gte bk olof ulsh
o A 67} Tol YoIAE UF HF Folk 2317 oRbe] HaT moloh) BF UFY F obF B
e mich 220 gelniz) ABe AL BH LA YA e molT, B 2004 ofF &
£ 3 10138 btk 42402 A%E HR4t FYAASLTIAN AAFelw AR oz of
F e Aol A BAE Aoz vehked, o2d 5L FUAATE] & WA 29
Aere shetalol obF faT N HTUL Ao

N B

Ao Wgst )¢ AskA et glen, o] A Yo
AAshe AN EEY] Fxt 24 FeHe, ARA
o2 AAG B opde F £9] Wi Fo| W Z %
& 1.9t} (Yoo & Hong 1996).

As 77 dd o] HPAMFE ZA FAM] 23
B, gAH e s AMFEE 27He =il o
P2z T4 JrelAn, AMAE TR EE
Hafol we J3g vXE Ao Jehdtl(Shin e
89; 4 & 1995). ol = f7E FFHFH £
2, 8 o] AMFE 23 YA 83 94E]
53] d91Aql 37 w2 Z) g8 w3
< doFlE= aqle] HY| Wi HMQeAA = v

£ AdHe B4 sz Qs
kol 213 ol gk}, ARFAA &
9zl AAHRA B Ae] £45
o= Ao ey Fol Sich. 743} w)
= AosAsh AYEAE Fuachs AU ofFo]
AT Cpol 2AETA 1995; AATER 1996; Koh
1997). ol2|gt AS1 A ZWE opie} AgHel Sol
el Al fd F/1dez G 2RI B
3, 8 sk ele] WdEle] e 7180 S9sE
Aoz deree} $244Y, HHge) sl A%
Adole). F47)e] DR Feder BT oo

off fLoex B oMo oot
©

— 279 —



280 AEA - olxfgt

% A9Ad 4 ek AMAHA AN o= o] F
W AlZko]l A3l uiel kA3 FHerpA AT
(Hily 1983), el Al B0 &g 5 we 7]
ct2A viehd, w2 79 oF 67]9lA o 3 (Bons-
dorff 1980) = 1 ]9 7|7te] £2HE Aoz &
A ek ol g M3 A7l 2" Al3ae v
ZA| Aol 12.7km, & WA 50km?o] oj2 = 42 A
o] sfolth (g kA T4 1998). A3t whxA] AA
¥ 34 Wol| Bo] AAFH $A o] of3E L, FHA
9 39 ¥ FALAZRE g2 F9 2L9EH ] 74
ol 2GEA AZLEA A FH UG Z=FeALFAL
o] &R EFAL 1995). =3 AR S5 &3
A AEEFIES tFA o] v, A oA
o] ¢ ZE& AdslnE A FAlA3} Ho glown,
FAo] ZE FL 9F FAA: AHd Aoz el
o @ Fd T4 1997, 2 5 1997; 3 F 1997). whe}
A A& A B GEY ks 2 UYUA B ¥
L vz EA33T(E S 1997), Ao £&24 £
F4 = 2A &2 o)A vlste o 15u]elA
o 134 7t 2A JEPc @S TFAa 1997
Lee & Cha 1997).

o8} o] Alztave] A W AARNAL A3} iz
A 2z o)X FAT WHIE Jlx9} sl AL
el A o2 EAE XA Hlew, A3y
FAE A 95t FARAME W pHES 53t
o AU E& 9z IR YH4&E KUt
E A3ts LA A TR H (19960 7). of
o et Azts 9o £ P YA e = o8 g2
W3lE Jlxe Zez JAEd 53 wi4itEs 5%
e F2ULe FL& AGdMY Yxjel uet B
etxo] 27171 gakdl s MA3 AHFoz e
A AMARA A gt AHade] 2 3
A BA Nt 42X FFEHo2 Udlo 23] £33
2 A2 A & A7|HQ] G A4 B 4
3=t

AE 3712 & 9 1mm °]3} 32um o)A}kl AFH =
(Shirayama 1983; Higgins & Thiel 1988) F3 A&
(meiobenthos)< A 33719 FAEE F 2/32 22709
EFZol &3 ot o] &2 AAFHHEL] 1m? 7 107t
~100% AL & Y=g MASH, o]XFH ¥ A
Azl o]Ee] Zte ¥-E ooz <l I1EX
ek geA Auke] AR BFE Fo¥ AL I}
i} Rejokstel AN FELAHAL] RA N dM = A
F71A 98 71A Bart 9le] A ol &4 wj R
o) 3] 4| A A - (macrobenthos)ol] #3F 7o)l F3A

ANAAES A QAR AA delA Buio, HAE 93
A" FAE B a8, AgAt 3] wEel
#78) Wstell fYAMNY B AN 72 72t +
AH3E Reln, 22 A9 Wz UAA W
€ 3o 2d BA Fo=rE A 437 FHAHMA

B o9E AEE =TEA 83 AMEEHAA
gk} (Raffaelli 1981, 1987; Coull et al. 1981; Raffaelli &
Mason 1981; Warwick 1981; Amjad & Gray 1983; Lam-
bshead 1984; Shiells & Anderson 1985; Sandulli & Ni-
cola 1990). kA o] oAM= o]t H e F
3] =713} (Higgins & Thiel 1988) 2 A A EL WAt
o2 A}z wpFgpel 23 s M ARe 3k
& sepstuat st

Mz o UY

Az wi7l FHAM AR R S 2AFSL
7] 93ted, 19973 349 119 WFYE 7|Fe= dH
3% A (19973 3Y 109), UF 3 F(19974 3¢
12¢), ¥H 1349 $(19979 39 17Y), 4 Wi < 6
AY F(19979 109 1Y), Al 7 oF 19 $(1998
Q29 240 wipFozRE EjFoz AHPE A
A 3lH} (Fig. 1). =8 A|2}3 vp{-7 yhell QA who}
w2 A" (@)l =AF A A s AEe] A
Rz RE Qe Bue AAZA HAHLE AA A, A
o] AatEE ARERE 50m A HE A 1,350m A
A& AA 2,650m AAFE A 3,950m A HE FAH 4
2 AAsch AN A ZH3 g 471 9
gl 3= A 7] van Veen grabo 2 A A E A
& QA F AMFHAHEA R 27 3.6cme] of=
Y FURS A3l AR AFE skla, 20HeA
E AEA A olaYFRE A3l A8E HFH}
Aok FHHMAAEY] HHE Y9 X FE V)
f3te] otz FEAWY 7 HHEE 1em¥ 10cm7}
A Aags g g zzuzd gAA7 Bedle
5% FAx=dPor PEAEE AU A F
< 93 AN EE HAHE 23 0~1emE 50ml BA
Wojl o] JMAF|A] g2 AefelA A3

AT YEAEE dTFAR 28 F o3l A
34 2 AL sldch 4 oz A AEAE
= A= $utEle] 1mm, 500 wm, 250 um, 125 um,
63um, 37um 5 6712 BE2 Az Z7PE=E F o
FEgu| sl £7 R A4S g = 4 1F9
7 zZe& Shirayama (1983)] why& AHg3le F4
et =3 ¥e)R ARRlE JFEES 95l FEA)



Alzts s YRl g SEXNMSE] 2HUS 281

37°19°

i
W \arer care

LAKE SIHWA

126°37° -

126°39°

Fig. 1. The sampling stations at off shore of Sihwa Lake.
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Table 1. Community structure and individuals number of meiofauna at each station

Hs4d -

ofx2t

(0~5cm/10 cm?)

Station 4

Station 6 Station 7

Meiofauna/Outflow A B C D E A

B C D E A B C D E

Nematodes 341 57 7 223 904 1147 832 918 352 1237 810 857 758 1631 1435
Harpacticoids 469 3 2 64 192 193 228 47 48 97 98 163 62 188 362
Sarcomastigophorans 19 6 7 36 153 348 181 98 13 264 94 66 134 70 245
Nauplius 85 1 1 9 84 125 151 43 9 15 48 83 35 130 212
Ciliophorans 20 7 6 10 53 60 85 49 9 32 41 27 42 31 50
Polychaetes 61 2 5 19 19 34 4 36 21 17 45 60 38 71 39
Bivalves 7 9 4 9 6 8 3 9 7 20 13 15 7 5
Turbellarians 2 7 7 3 13 4 3 1 8 10 12 6 8
Nemertines 11 2 1 4 9 3 1 2 1 2 6 4 7 8 20
Ostracods 2 1 1 18 1 2 1 1 4 4 10
Cnidarians 4 2 3 5 4 4 1 5 2 2
Kinorhynchs 1 3 1 2 2 7
Gastropods 1 7 2 1 1
Echinoderms 2 3 1 2 1
Gnathostomulids 5 2 1
Halacarids 1 2
Amphipods 1 1
Cumaceans 1
Insects 1
Isopods 1
Oligochaetes 1
Sipunculids 1
Others 12 3 4 13 17 13 20 14 16 21 14 14 15 20 27.
Total 1035 87 45 395 1475 1942 1568 1219 485 1694 1189 1307 1135 2169 2420

A: one day before outflow, B: one day after outflow, C: one week after outflow, D: six months atter daily outflow, E: one year after daily

outflow
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Fig. 2. The vertical distribution of meiobenthos at each station in each sampling time.
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Fig. 2. Continued.
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Fig,. 3. The horizontal distribution of meiobenthos at each station.
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Table 2. Community structure and individuals number of
meiofauna at each station in Bangameori tidal

flat (Unit: /10 cm?)
Bangameori Depth (cm)
970324 0~1 1~2 2~3 3~4 4~5 Total
St. 1
Nematodes 538 216 70 31 11 866
Nauplius 309 50 4 5 1 369
Harpacticoids 170 60 6 236
Sarcomastigophorans 11 26 4 4 1 46
Polychaetes 5 4 2 2 1 14
Ciliophorans 2 4 2 2 2 12
Turbellarians 5 2 1 8
Nemertines 1 3 1 2 7
Gnathostomulids 2 3
Bivalves 2 2
Gastropods 1 1
Others 2 6 3 1 1 13
Total 1044 369 97 48 19 1577
St.2
Nematodes 1028 207 37 32 35 1339
Nauplius 133 26 4 163
Sarcomastigophorans 17 20 2 1 4 44
Ciliophorans 9 3 1 1 2 16
Harpacticoids 6 1 7
Polychaetes 2 1 2 2 7
Gnathostomulids 1 3 2 6
Bivalves 1 1 2 1 5
Gastropods 2 1 2 5
Turbellarians 2 2
Others 4 1 1 4 10
Total 1202 263 51 43 45 1604
St. 3
Nematodes 343 164 46 75 22 650
Sarcomastigophorans 64 35 10 17 5 131
Nauplius 19 5 24
Ciliophoransg 8 4 5 3 2 22
Harpacticoids 13 6 1 20
Polychaetes 1 1 3 4 2 11
Bivalves 3 2 2 1 8
Gnathostomulids 1 2 4 1 8
Nemertines 2 4 1 7
Turbellarians 1 2 1 4
Gastropods 1 2 3
Others 3 4 1 1 9
Total 456 222 72 113 34 897
St. 4
Nematodes 142 48 43 13 5 251
Sarcomastigophorans 20 10 5 2 37
Bivalves 9 3 1 13
Harpacticoids 6 2 1 9
Nauplius 5 5
Ciliophorans 1 1 2 4
Polychaetes 2 1 1 4
Gnathostomulids 2 2
Amphipods 1 1
Gastropods 1 1
Nemertines 1 1
Turbellarians 1 1
Others 5 3 2 2 13
Total 188 68 57 22 7 342
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Bangameori (970324)
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Fig. 4. The vertical distribution of meiobenthos at Banga-
meori tidal flat.
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harpacticoids ratio)
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Table 3. The value of nematodes/benthic harpacticoids
ratio at each stations

Number of individuals

Station (0 ~5 cm/lO cmz)
Time Nematodes Harpacticoids N/C
Station 4 A 341 469 0.7
B 57 3 19.0
C 7 2 3.5
D 223 64 3.5
E 904 192 4.7
Station 6 A 1147 193 5.9
B 832 228 3.6
C 918 47 19.5
D 352 48 7.3
E 1237 97 12.8
Station 7 A 810 98 8.3
B 857 163 5.3
C 758 62 12.2
D 1631 188 8.7
E 1435 362 4.0
Bangameori  St. 1 866 236 3.7
tidal flat St. 2 1339 7 191.3
(970324) St. 3 650 20 325
St. 4 251 9 27.9

A: one day before outflow, B: one day after outflow, C: one week
after outflow, “D: six months atter daily outflow, E: one year af-
ter daily outflow
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Impacts of Contaminated Water Outflow from the
Lake Sihwa on the Meiobenthic Animals Living
in the Coastal Zones of the Kyonggi Bay

Dong-Sung Kim and Jae-Hac Lee

(Marine Biology Division, Korea Ocean Reseach and Development Institute,
Ansan P. O. Box 29, Seoul 425-600, Korea)

Abstract - To alleviate the harmful effects from contamination, the Sihwa Lake waters have
been regularly fluxed out into the ocean to mix and circulate with the oceanic waters, and then
allowed to flow back into the lake. In the present study, eco—environmental impacts by the
outflowing contaminated lake waters to the benthic communities of the coastal zones along
Kyonggi Bay were examined at three separate areas. A total of 22 groups of meiobenthic animals
were commonly found in the subtidal zones of the Bay. All groups of the meiobenthic animals on
the 1%t and 7t days after the outflow were remarkably reduced in numbers from the selected
areas examined, as compared to those observed one day before the outflow. It was also found that
the community structure of meiobenthos was changed drastically: At the station near the water
gate, for example, where the immediate outflow of the lake water was encountered, the benthic
harpacticoids, the group observed to be one of the predominant groups before the outflow, were
found to have disappeared completely. For an area that was relatively far away from the water
gate, the reduction rate of meiobenthos after the outflow events was slower and more gradual
than the nearer sites. An area that is the farthest from the water gate, no reduction in any of the
meiobenthos group was observed. The ratio between nematodes/copepods (N/C) was remarkably
changed by the outflows at the station near the water gate: One day before the outflow, the ratio
was 0.7 while the ratio was 19.0 at the station near the water gate. In contrast, at the stations
relatively far from the water gate, the ratio decreased one day after the outflow event, but
increasing trends were observed one week later. In the tidal flats, Station 1 exhibited the common
observed regional values of the ratio whereas Station 2 showed a very high ratio of 191.3. The
results suggested that the contaminated lake water outflows directly effect meiobenthos in a
relatively short time period and thus the meiobenthos may be a good indicator animal group for
examining the effect of pollution. [Lake Sihwa, contaminat water outflow, meiobenthic animals
living]



