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Summary

1. Title

A Study of the Marine Ecosystem on the Effects of Coastal Zone

Development

IO . Significance and Objectives

A coastal zone, which is economically important region as a
spawning and nursery ground, has been exploited to collect and rear
living marine resources for a long time. Howevers, it has been
deteriorated due to the rapid industrialization such as reclamation and
sea-wall construction in recent days, causing many environmental and
public health problems.

Topographic changes in coastal area by industrialization change the
tidal current pattern resulting in changes of the sediment facies.
Consequently, benthic ecosystems including dermersal fishes, benthic
diatoms and particulate organic matters are influenced directly and
indirectly by the grain size composition of sediment. Further, total
marine ecosystems will be deteriorated through food webs, which cause
by a damage of fishery grounds.

Recently, coastal development projects in several regions have been
decided depending on the results of ecological investigations so called
"Environmental Effect Assessment’. However, ecological predictions in

the assessments were not wusually tested after finishing the



developmental projects and further ecological monitoring on the
ecosystem were hardly performed.

Marine ecosystems in Cheonsu Bay have been seriously influenced
by sea-wall construction. Some investigations on the pelagic
ecosystems have been conducted immediately after sea-wall
construction. These monitoring data have been improtant values
because they make it possible to compare ecosystems with those of
the past. So, Cheonsu Bay is suitable area for investigating the effects
of coastal development on the marine ecosystem.

So, if we can understand marine ecological processes in that area,
this will be used as basic data to predict the changes in the marine
ecosystem after coastal zone development. The aim of this study is to
investigate the transitional processes in coastal benthic ecosystems

during and after coastal development.

M. The scope of the study

Method for the study on coastal ecosystem Cheonsu Bay were as
follows;

The first year - to collect some data from the previous reports
studied around Cheonsu Bay and investigate seasonal variations of
benthic and pelagic communities at 10 stations.

The second year - to investigate environmental factors, such as
sediment grain size, bottom turbidity, carbon, nitrogen, surfur contents
in the surface sediments and benthic communities of macro- and mega
benthos at 30 stations.

The third year - to continue the investigation in detail about

—-7—



benthic communities at 15 stations based on the second year data.

IV. Results and suggestions from the study

Vertical deviation in water temperature and salinity in Cheonsu Bay
was very small seasonally, due to the strong tidal currents as shown
in the coastal areas of the Yellow Sea. The dissolved oxygen of
bottom layer showed its maximum value in spring and some spatial
deviations occured in summer. The areas which located in the mouth
of the bay showed similar values during all seasons because of
continuous mixing between surface and bottom layer by tidal currents.

Cheonsu Bay had more various sediment facies than any other
areas. The areas which located in the mouth of the bay were
composed of rock and cobble, and channels which directed from south
to north were composed of coarse sand, gravel stones and shell
fragments. The middle area which were rpade up sand bars called
'daeju’ were composed of sandy-mud, directed to north-south. Most of
areas were composed of mud but in the mouth of bay, sand bar and
two channels, gravelly sand with shell fragments were dominated. The
nearer we approach toward the sea-wall construction, the finer mean
grain size is.

Organic content in sediment was low in summer and autumn, but
high in winter and spring. The proportion of organic content was
related to mean grain size, and organic content showed high
correlations with clay proportion in sediments. The high sulfur content
in sediment was recorded in northern area. Surfur content was hardly

detected close to the mouth of bays.

—8~—



The time interval between surface and 30cm depth in sediment
around sea-wall contruction was about 11.74 year by age dating. The
sediments which below 30cm depth were composed of rock which
inflowed in the process of construction. Thus the bottom sediments
below 30cm depth were estimated to be settled approximately in 1982,
about 12 years ago.

Benthic diatoms dominated in all stations during study period. They
dominated at all times owing to tide and strong currents in the mouth
of bay. The more goes into inner bay, the more increase the planktonic
diatom form aggregated. The 6 brackish water species and 2
freshwater species were collected around the sea-wall construction in
August. It seemed that these species had been inflowed from the
freshwater discharged in August.

Zooplankton were characterized by the high species numbers in
autumn. Planktonic larvae of zooplankton recruited abundantly in
spring. Calanus affnis and Paracalanus parvus among copepods
dominated in all areas, and the juvinile copepod called 'copepodite’
appeared in autumn. Acartia bifilosa, Centropages abdominalis and C.
affnis appeared mainly in the stations which were located in the mouth
of the bay. Species composition of zooplankton showed similar patterns
in all stations during the study period.

Habitat of fishes in Cheonsu Bay was as follows; Demersal fishes
in the inner bay overwintering in deep layer in these areas. First,
demersal fish living in inner bay spawned in spring, and pelagic and
demersal fishes overwintering in outer bay came into the inner area
and then spawned. Namely, domicial fish and migrating fish spawned

orderly in Cheonsu Bay. Spawned eggs hatched and stayed during fish
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larvae stage in this area. So, density of fishes was very high, but
biomass was relatively low in summer.

Macrobenthic animals collected during three year study period
comprised 313 species. Thus macrobenthic animals in Cheonsu Bay
seemed more diverse than any other coastal areas, but abundance per
species was very low. In summer, many juvenile were -collected
through out all stations. But in spring were collected same abundance
as summer only in the middle areas of Cheonsu Bay and decreased of
the stations which were located in north side and the mouth of bay.

Diversity was the highest in spring. In the northern part of
Cheonsu Bay, species diversity decreased. According to cluster
analysis, each station which was located in the middle area had high
silmilarity at all times, but northern areas and the mouth of bay,
which were connected with outer sea, had high similarity only during
the period of recruitment of juveniles in summer. But as times go on,
the similarity between two areas decreased. Macrobenthic fauna was
clustered into 3 faunal groups, one was composed of species that live
in all areas, another is composed of species that were found only in
north area. the other was composed of species that were formed only
in the mouth of the bay.

Cheonsu Bay comprised various sediment facies and were easy for
juveniles to came into from outer sea. But in this area, continuous
growth of animals was limited owing to various environmental factors.
So, marine ecosystems had not been stable, because it was not long
before recruited animals died in most of areas and juveniles recruit
repeatedly every season. By regional groups, northern areas have made

up mud flat owing to precipitation since sea-wall construction had



made, because of weakened currents and irregular freshwater
discharge. So, organic matters in sediment seem to be decayed, and
bring about bad environmental conditions where benthic animals grow
hardly. The area around the mouth of the bay also was under bad
environmental conditions which benthic animals grow hardly. These
areas have strong current owing to tide. Thus, sediments were
disturbed and resuspended. So, it was difficult for benthic animals in
these areas to feed and grow. But the middle area has stable
ecosystem. Sediment facies of the middle area was sandy mud which
the most diverse benthic animals could inhabit in this type.

Benthic ecosystem in Cheonsu Bay has been changed due to the
current system and sedimentary facies, which were affected and altered
by the sea-wall construction and irregular freshwater discharge, and
input of a lot of organic matter from neighbouring fish farms. So,
Marine ecosystem, especially benthic ecosystem was affected by these

environmental factors.
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1-1 A<t AN AMPEZAY 9

Qe AZREH FARLY A YL AT FAEA ABA G
2850 ft. 538 NPHoz g e $AL Hol: UnHIM) Y 3
Folls F2 FALES ASFY Y83 9%L s gon 250 Ay
37 A JAAHA zAo2 A AL F o] Holg BP9}
FAXNE 2ZHARAR, FFATN F7HAT. £ o2 AF TAFSEY A
AMF o 2 LAEE] wMEH A% 53 Y Ao FYHA 9
g F32 Q.

GANE AF AeAZA N FHAER o] F ZAlolut 2 HYon,
Hol S BHE 7HAA 8 AAAE AFAA AFABAY T2 A%
€ AWl RINETH B ot ANMEZIE S F R34 283
e Rl #H¥MD. AMEFE AT E Petersono]l #Wnk2 9 Limfjordol A A
Mol o] HolgEEAN ANETEY FHEEE B8 BHoz ANEIYS =
Attt 7l AME Rl g A9 ANEEY BEx g3dcE AL A
Hol 2A# $HFY Ade EF Hol ANNEZY A7 Az & 4
ATHY, 1993). AN FEL AMNFY e AMTEHE SE9 9oz o]§
He, gl HHHE 292 §718L 28359 HAZ L A1, §
HEEd AIANAAM Hdeol Fo 9% f71E Bl d8A 39, 510
A AdR FHHe 9999 A A3, F71EL ARFAAAN ge o
Gzt Hol2 o] &d F UAEE k. H2o 94X SN BE %9 o
Fdol HEHo| ALE FIFS ANA Ha, HESFIES dF WA
Ao2A A /7189 F& F/HNAYG. ANFEL o=AE oy@ &
ZNEdE ZAZE 71T WNE HAT dFoE BAF ALoE 23]
AMNEES] ZHA S "XA 89 AXNFES 2SS giEo] FA4o)
o, o185 He] = AT F7) fEe BAWSe] 55HoI g

g THol B &3t F, f7)Eold SHEA J@ 9o WA= AL



o ZZAoz AMFEZYH T2 4FE UAA Hol, AN HEE =
3] LEEAC] AHAY WA dFE FAY F AW AT, ANFEY
TATZE A&HoZ FFY F 9o HAA #FWse dF BE JEE
AL  9doH, B 2EgEAY U7y TL dobd AfolE olEQ A
T Wgst AANEY Fr)HQ ¥sE BFFPoEA 209 AEE Lope
T 3. 2YEE ANFETHLE E43E RS UE AEL o&d}=
HOE IR 2UHY ded 9% FEIIGR ¥ F U0

Ho 9A ¥ F71E Q% B3 EA9 dFZ A A&HA BF
ZAAAA AFHn de APt AU ASde A £ 9T H
7tot HAES d§ Fop AES QA2 Frt F AR Y¥o E F
Atk A g Frte) A LHEAY FF, FY T AE 22F3A
o] &olat:, W I BEAE & e FAHol Jdon, HAEY B
dt egBde ARHLZ A uFEF dehlE FHol Aew, A
ol goldtt. A gt o] F ArEe] A wAE A 7HEFE I
e ARe & F k. 23 AES dALZT ZA FHFEF, HAHT
A € B4 F Aed, o] FANE Ao &oldtx, A&HoE EYH
Eo] AN BT, HIoe 54 873 ¢sd A3

2 gses a7 @43 [P g

Aetfute] & FFWUEHE A Ao FIREY AEFTH AN
79 W32 JuAE 2AY & AL AMPES o|&3}E BF €S &
£A AAE 9& F o dUARL SHHLE £F ZEE ulFo
Fou, ol EAHA 8 T EAAGY IFE v AN HA
HAe] wgyl doluA EHEQ JE7t WY, ol AMAEY UG I
g& e 849 (Sanders, 1962; Holland, 1976; Flint, 1980; Choi and
Koh, 1990). §#A /49 ®isle ¢Ho2 AEAAE TS 9AH, £39
WSS gz FF AELE 458 & Ao

B Wsle] f& AT ol AAZ AMABELHA A HAZUSE
ZALG o BY, 9(1993) Asutey AMAETHY Wt A8H L

EZcdd ¥e dRo2 A HF3PHer £ 8o 483X R3d

PO 3

e
g 5
FTE ¥

oﬂl 4z



FAHE U482 Fd R0 g, dRAINE AMFTEY P&
FE ZASRY F8AFY BAFEYL A3/ dHUHMatsumiya et
al., 1986). E¥ AMEFE FETFHo] o]59 HelFoz A AEEFIAE
g AANFE 2H3}Ee .Yz FLAdE AR ANAHHily, 1991).

AMEE THRALE HolAtgoly Yol F AYAHAY AFBAE o
Atcd Ao ojFolAol & FEoln, #AWSIL HFAE mAE
ES HrtsAY AHA™RRE dFsed MY ELAHA EAYEolga
2.

1-2 AMEE T3 8%

MFY AA=7tEL 2 AEH HAFAHAN BHE Fu FxAoY
THRUS ¥ A7V AYPH] go. AR AMAEY g A7 o
€ Eokdl Hl& AdHez A FAHJD. IFH, FudMs eHARY
dF FEAMAEE GNFYoR o] 8T FHoz FAL A=HAoY &
et AMABE AN e AFE HIZd A APHAG.  Yi(1975)e] o &
A EFET 2N AAIE AMBETH ZAE AXE Lee(1976)9 B4
A AMNTAZAL, Yi et al,(1982)e] <3 AT HMFFHEAL Lee et
al,(1983)9] 7t29 vt =38td) AA A XAl Hong and Lee(1983)9] wlAbgt
qrel g 9% AMBELAZAL Choi and Koh(1984), A3 31(1990),
A(1992)9] FF T RF FAXAH Hong(1987), ¥ 5(1992), ¥4(1993)
o o & AN FEFHZAL Shin et al,(1989), Yoo(1992), A 5(1992)
o] 7%t ZAL H(1990)8] FHL dEFEA MAsts dRE{F FIEA, A
(19919 9FH A AN FEFFHZEAN Choi and Koh(1992)9] #Akagh
GEF AAX BE £X, A 5(1992)d 93 JIdT gR2F FFH FA
T A% AHAFAN 2AE FPHUTY. o]E dFEL BN @E
AMSEZHY WEd BF ZApeln, F2 HAGo W, AAHA L,
HE, &4 W, g W3 ANYHQA AP wat FAo] olyy 4P

< BEA AL FAG. EY FY 434 EE AESTF A 5AHo)



2ol AR wob MEF Fol ¥ $HNE DEF FHAVE AT ALE
gon, A2EY GEF YAzgd G EAd ojzx Aok HTol A
= 7Y ZA7F @2 AP o (Frey et al, 1987, Koh and
Shin,1989; Park, 1991; <t3} 32, 1992), jH o & ZAPE 7} goiso] 83f
o] 2 F73 (Lee, 1987; Lee and Chin, 1989; Lee and Huh, 1988), 9445 &
FH(e et al, 1988, 199]) 5 MEE ¥2 At 959U, ol# AR
9 zHoz HAIA: ANAMEL o83 BAY PEe 2Asdm Ao
o] 5(1993)°] &istd AANY HEe P WIHE ANAE BEY JYA S
2 olgaa ATHALR, o] SINAME ol Y PPez Asw
A ANTES 2l 9 BARAE NEsAT. D199l AsholA
W-47F BE 28 (Log-normal Distribution method)® 7§24~ &% )
¥ (ABC-Method) & A3 SAAEE SAste 78e A9stan

ANAAAE AR A) v NTE & glo] GFE MEFOE TH
Hol Qlol, FxYL Waled BE AnF HE Aol Fusojor FAW,
Zue A9 AMH MEA voto] ool ¥ FFAM F&T A
Aol oI Yeow, AALHoE A At 2do] Az A o
231 Ut olde FASAM AR VAW FAL detsts] AT
Ao FEZ gAAde 4A8d AEHA 2t F98n, BFAse g
£ A% WY FA BRHA, B A9 2Ae] FLE ANE B=
0] $MHoz MygsHolol ¥ Aoy, oldd AREF uFoD AW
o de guA W8S A790E 098 5e4d AHE 22T & AL
o},

——

1-3 4% A 8%

FAA0E AFHL SEAUSdE HPolF B A ddy dyol
Hol gtov], £4FRE A3 dAGe FxAJ ALHAAG. 1970 d 9]
ZqEe AF9Y F7te FAF A, FAS2 FEY 7HEAH) ]
EXAde] A4E FAHE Souiz, ALAAI AFED Uy A

—34—



FAHA A3 AMgw] dFEFH, Ade] W4 FFoAM EAFTI 4@
dal FALAEAY olFE B ddol ALHUY. U diF=E 3
A 9] FAFE 1910 ~ 194599 A ZHE7IAAM FH Alxdn. 1 713t
de F2 THv FEE A Y& dgdz =HL Az, AFelF
1945 ~ 1960 Az71E AA 1961d AM3F 570l EoAAM FHTE v
HAYE MY ARAAddA BEFFHoz AR At

sibe]l & 19939 7R A E HHAE EF 16164 7 59,900hac] ©]
23 on, dx ARE 201197t 1721A3PJ LS T TE9 ¢
23%°) #AFste 7H46HUH ) FHTAL WHA FHEAG THEAE
g Agolrk fevee Mt W A ddste AL vy
g gold BFE AYn Utk BL 49 AAFE FHIAU FH L
o FE4F AL S FRJFUNT ‘BR 7 olFde VAL /1A &Y
detoz oAz, ¥ ZAFAE At g A HHAE 1A
2 oF 3R DY JHAE /AR Jede HEH FAFEL 2HLERE
17909) AAH 7t E AU e A2 degg. HZ IUAME 873
date] Be BAE HoluA, dAdsEe NFHE ol dgE Fad
b AAZ ok AA AQAE oM ‘#AFFHNH E ATFV)HIY 7}
Age g3 A ged, AHAATY FThGAe] AAFHA ARHA
ARE AFEA Esn de Aot I59 o4& 89 HHo| ¥ 4
dTd=9 A BAFTRAE AT F 20 ~ 30d A2 AHH 2ALE £3
sta, #7e) U JdFE Hasste FFAA 209 o3 AFITAE §
g He £EE wedc =g A5 ¥ oM FAR A
W oBRd S A AedE Fx2A & UA B FAE 44
e Edste Aol Hzed AAHgn Aok, AU B¢ AR, AR
Azt vEs e dA el BPFTAI APFT den, B
AAE o F el (Table 1-2-1)
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Table 1-2-1. Reclaiming conditions in the coastal areas

of Yellow Sea in Korea.

Past Recent Future
Ongjin 26,650ha
Youngjong 12,550ha
Sihwa 17,300ha
Asan 8,510ha
Daeho 7,648ha
Garolim 9,290ha
Sosan A,B 15,593ha
Chonsu 19,860ha
Gyehwa 3,933ha
Semangeum 40,100ha
Youngsan 10,823ha 7,433ha 28,400ha

HAere] A= 1982 10¥ 3 1984d 399 Ztz BAIF 9 AR 3] B
o] FAZE EUWHEA 7.7kmol @& WxRAZE A= 47,000,0008 o w}
o7t ZE H e 33,000,0008 9 FFA 24HAG. EF Table 1-2-1 A
HXEol A4 Y S 5F dF29 19,860ha”l shdE Ao Q).

1-4 d753, &85 2 W&

1-4-1 47 23
FEER AYHE AP A HEZ $YUIE HFL T B



F&0] o] Foi X glof, AL APAAH Y o]d] oy FAHAY F Fo
AAdE &F8 7l Ao FTES g A3 RFHeE U3 F=, €L Y
Ag 7N Qe AEgS F dAdez iz gxA dde] olFAn
o5, o]l2 A& 3ol uiA I, AP}, =AY FAEQ] GF LHEA
o] d¢tez WFHo PRI}t FokA: Ut HAHY W= dHr
FEE HIANAA HAESY BEE AN AHAE o= A= AH
YL M QAT AR g BnE AHAY HEAE A ANE
22 3H, 357z HE HAZ Eolvds L9EF FFE <dd dUABA
X A8 etsts ozt gl

Are BAeE olFd & dF TASAY =AZF FAHH AR #Lo
o, gut nAge FFeALV Qun, 2N JFoZ AN FEHE I
F7H 4% 42 & YA o F2 WS unP Aoz Agdr. 1984d
Aat A, BAFO %zA7 2450l AA A9 30%7t 53 Hol, g
ol Wast A7IAA o] A Ho] AMAFE AP ES Fo] FHF Fid
3 Atk WERA WA olHdE FE xH o2 I FHo AP,
oldWAE AFAY, AT oldel FFHE oFATW. AW XHY 4=
A8 HEA HAE JAFe] Fhstd A A Fe] F78] FLHUR, H
2ol %Ao] o]Fo] Az ¥u Yon, oYL E EER FFo] FHE
ol ZA HAU. AW aurl oYux FH3 ZAFAY. EHo] FA} o]
T HAe ustz s 19889 FH 2-3d Ft Mz AAQEA o] Y
dYnE Ao A& FEZL HAEY JAoE A HIZ g4A
MR Ho] FHHoE FasAY.

Ho ddAGAA FRHE A S AdLS ‘BRIEFHN A AN
AHZALE & Fol AR E ZA8A stx don, A A4 B2
gagel o3 old AFL AXN FIPHAUY. AT AR ol A4
o] AbFo] oJujd JFE FE& A A AF ZAE AY o FojAA ¥x
Aoy AbH ) ALY ZFd AF FFo] A o]Fo Ax: A 4o
AL Fx2A AF Fdo AT % FA A, 19933 AT A

37 FF AR FAR AF FFAYST IFAY 29 ARE A
—37—
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dtne o9& A s 2 FFol vHF Ao, oA ¥xA A
g F49 %37t F¥ AdAd T2 IFE AL A, HEHe
o] A A o]FWae] vpAE AL oju HAH HAEAN I¥E A
A SR GEd me ARFe HAS 5 Ads gen, o2 A HA
APo] W= Ff. olHE YExAFY Wi AMAHAYN T8I 9
&g nAn, o] ENFE AAFS Hol2 AEHE EFIE, 1Y F7I
E ol %L "AA €9 ZF, 7€ AHAANM AT olFoAAH,
o] fAA ol W& F FAHA &AL JtAA dd. ol WPZF
< A3 wUTd, @4 FIHL de b F=2A FAoy wy@Ad el
Bd F F9 AGAHA o FA 98 AAANE dSFscd o AFH
Azn2A AFE F A& Aot

AAHQA #HtH Wt FA HFAHAN WP TS vAH, 53
A AL ¥ RAE wsled 1 540 Yo

i
2

fok
]

1-4-2 478 %

AFne Adwol} npakut o] Adste] ©e CFAF el g A
AN ds URE BAL Hel: ANYL ofUNw EAst Am, FL
$22 949 JAH ohez 2ARAL JuEIH ZAS AATH Yo
o (7)1 1974), A FEF FAALES AA k. 197590 E YA
Fao o8 1R AT AM 92 FRILYNS AT Ho| A
th. olutel A3} o](1979)0] T NEBEFAES FxAo dF AL S
S0, Lee and Seok(1984)0] 93] AN L ALY ol F Fx A W@
ZA7 R HAY. 19859 -8 19889 o2& 3dF < A 5(1988)] <&
E¢AA ALFAAAZAL o) Fo AT, BA AAE ZALE ZAZ HENE
FaEY £243 FREX B ZAHShim and Yeo, 1988), %Y EE
of ®¥ ZAH Cho, 1987), HHAEZY AATES UA #35o] Bd =4
(2, 1989), ¥ HEAWY H7182HSo) BF ZAH( o], 1988)7t +9 =t

ol A FA EIAHAANMY YA FHF HolFERE o= Fx U



ATk AW ANGAAL AADG Ae FRAN BEAA HPARTE

g AMGE AL 9% oAe oA AAZ Pl ANAEZYol B
@ ZAE FAANAY, F FA) IFINN Yol NH4H HEF W
$HFS AdY, A9 Ma S 2P SR

B RAE 4 S0988)) 9% EA olF 64U e T2 ANT Rol
AW $H ANAEZPANE A40E £ ZHE BN e AFIA
$H A%E BEAL Aotsn, o £ BAY wss 424 ws A
WSRde 22 1, ANAHA F2E wed TR

1-4-3 47+ &

AR ZAZE o] FRAR A719 ARE EUE FHXe A AEA
3 87 ¥zE geotrn, 1IRdEdE AT Wi 10/ 3FE AR
Tt ANAHAN R A E ALEE BN ARY T2
Add THUSRE Lot FHHAoH, 2adENE ANAGAE T4
L2 244 2A 30/ 3HE AR, d=xAH g5, HAE W9 /7]
g, A, B9 AR 4, ANBEY F244 EES AEE 9y 73S
TEY E2XE ZAAY. 3AdEdE 2AEEY RALE vlgoz x99
2 oY% W9gE Bolx: AY 1571E AAN AMNAE o dg A2
ZALE A



2. 7\ &
2-1 4d<¢ Ay ¢ AF
2-1-1 | A9

A7HY A5 Pty FRAY(HY 36°23° ~ 36°377, F
2 126°20° ~ 126°30 ) X AAAH UHoz ddxs} SAE Y
Aoj glon, W9 H5+A 4sd g8 FgH FHE For R
(¢, 1976). ¥ e Zelst 40km, ¥ YT Zo| 55kmE F WA o]
380km?ol Q& dl, HA ZAHAIG o2 A ¢ 150km™t SAE HAY FEE
7b Hel, A 98 $¥e2 Zol7t 29%km, A #FLE Fo| o 8km,
FWUAH e o 230km’2 24T T HESd JAF AR, Y7l AT
AR, ARE 5 B HEo) AAH U7, WRAE FE, #¥E Fol %
o g 9B AFaBe o JFY AAE} 1AL Aol FrEe, <
HEo} YAEAlel MFRE i e FANE € A2 0ddn
(o], 1988).

Ao HAXNYG FAFNE AHEE, g7 HAF HAY 22
FAEEE 20m olstoln, TAAY dAAHQA FeHT A BEF WL
2 FYg ol Fu H(Fig. 2-1-1). &igM FI29 F4L vj$ o 83
o] Ad Aol BRI FF EI9 F4L 3meldeln, 5m AL FA
ZoAq F& Wgoz ggHdg olF1n v FEEL 5m o3}, EAZRE
5molAel F£4E& Belx o FHANEL 18m9Y FAES dE Y. HAMH F
Zole AR Fgo] oy dnA  EEAA Fd AFF 7A9 Y=
E ¥4 10m o4& #AUY. A2PHEEe] B BAR A 5Fo2 ¥
< F FolH, EAHAZ Ao TAA AY9Q Ed 20me F4°] HEYR
At

A o YA 2AFLS F&o] vy A Avtx, FE, 9k,
gE, AEE, FEXE, 85, 48A4AE T €L dF3 B4 =, EY T
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Fig. 2-1-1

Map showing bathymetry of Cheonsu Bay (in meter).




AAH Ao} Aol FHh 4A gl Ae AYP FAet. F F2:
g 799 526 A$A $40 0m o4& BT B Yo B
oz 23oWA FuEd o=, 40 FAT Tk AWA & HEH

2ael 2 Aol £49 A%e] Hskel, FANE FQA BEHo]
ATHE 2, 1992). BYFY $EE GNE T2 FE} $E Aol2 ¥
gol7bd, A%e BAE, ZelE, 3E, xANEY 59 JYE, FAAE,
$E%9) Ao]E Eovh w 47 F& o 1gkmold AAE $23 7bY
£ Abole 740m, AAEG FEAolE 840mE A4S 12~20mel ol &th.
@ gl dFANA o 17km AH 7Y £E2 FHE FE7 Ak
o] 4e M4 BAZe] YEo2 o dm, F o 90mel o2& WF o
Zso] A%, FE 229 AR E Addnt AzA dFe 2F =y

($22,199]). Bez FANE FHE AFE B FF $39 FAAR B
A7 39 4A ol Yo, W FR A YFH T FR $39)
YEA, AnA, $5H $& A BHAANYOoR wEolD wEA Y2 44

o] £&8& T3l ¥ AFHoE Hsud FFIG. Vo FAHET e
g B$7E Adstne A gotAlG o], 1979 4 F, 1988), ¥ &
2o grzAdA HA7Ider YEHE FFE FE ¥ b 9Ed ¥
ol = WEE o/IANAK F, 1988), AEEFAEY dFS F3, ¢ Yot
AeA Aute] ¥ E 2P F Ao

2-1-2 A4

ZAAAE EHAL A= FA% 49 ALE Azregoelrld ke
FEEE), YV F(BEEFEHS ButgF, olES FAHLE A5s= d
A9 HALE, dE5A H3LES VYT FLAF £ oJES FAYLE
HEsde A4A ALY o2 FAAJRNFig. 2-1-2). T, 49U FH
HupgtF ok Zol £ Y 7| E ojF 2 ed, dA7 A5 R 2
9 Hgy AAEE EFH EAAG WA EE}e ¥4, Avdwe A

AR Aol WA £XEG. EXGY AAFzE dEAZTY HF o)A
—42—
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Fig. 2-1-2 Map showing geological structure around Cheonsu

Bay. (after MOST 1975)



QY AZEER 4 o ¥ AYD AAWUFoL UE & A% WEAS
9 71AE oFE FAFSY WGFRE AdEAEY HA ojdel AN A7
MEOR A8 ofn RFHIN &I B3 YW, FAAQ WA
§¢ swete gFA HASAE TUHE WALFI 94HD, AFEAS
97 o)Fd Yoy AAWEE dEAS B ohJz 1 A¥EA FAFY
Bolghfol Al WS FROR UBRT o AAUFoR Ad dEAR
A GAsh MGFE7} ol W] glow, oo sutd HHYAF BY

HEAF] YHE W4Aee Yo FRAez Wnjets Hol gk

Ae ¥ & Ao
2-2 £33 8 @3
2-2-1 =4, g F

Aene zMe WAFZI SHW(AFATL, 1975 BFRALTA,
1985), BF AL dmeln, dEAAE om ol4el e ALE A(AFA
Fa 1075 o, 1976). ZAIZ S T A7l ANT AAAZA(ES 36
‘247, B3 126°20)14 BEY HF AL ¢ ATImolATHEFE
21001). olH@ T 5919 WSS GEol JelN F& VYT ZAo)
ATEd B £F7 DS B ATAAE 4~6 knote] F# T} B2
LAFATE, 1079), 912 Q) Ao GelHe AEene B gL W
oI,

24 BE §29 Ase 2R Yol WaAN fio F&I 28
B Aol S5 £UW Folt Hog NAE BAE AL uYo
Fqe RE2dMde HY#%ol 151 m/isecolfx, WEA EIHGqME 026
m/sec W 7] wa N saA ehdthA S, 1988 o, 1988). ObA
oF HY(9790] RZA AM Aol FEA ¥ FPuTG YV AAW F2
AN ZAE Hel §5& 10~175 m/secE WA DM o Fo) AR 4

T(1988)8 =AM Hu 493 IA degn. F, ¥xA AHel £2F
—44—
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o 279 $Ee AGE $¥oz HEYE g YRE FY"H, EYI
E T YRR FEEUTD(], 1988). R Fx7 dEoR PAF =

A 277} 1.2kn, $E2F71
19knZ2H HZ2F7t $AsH, 2 dFE FE Zo] Fo} f&0] A 5=
I At FEFE 34knol¥, 32 FE 31knEHN FEHFE 47 -AH% W
oltt. F(HEFE ¢FTY 249 AZXF 02~12ZEF 01~13)A1 3¢ A
F8le nZ2F 01~13(HZ2F 02~1DAA7AA < 61~63(6.1~63)A12 A
99, HZA F(HxFe 4 HF dx7] 9 ¢ 0.7-3.6(06~3.1Dkn2 <t
28 =49 AzxAd 094 dA AZF 12(2FF 01-13)A173¢ dojdt.
IAY 249 £2F(F)L 020, #FAHY 2F(F)e 0102= dA 22 =
MY (0~0252 Yegow, BtdFzst A% 2902 1Y 239 73
A FEEF/H AY AT BFHo2 dojutx, dxF F& HS HHsL
HAUZ @ F o 154973 Fd2 vdevz, & FAE 8, stFAE A
F7R BAING(Fig. 2-2-1). #F&& A% F 2(HS)] ALH FAAN=F
B o 2del HAR&e] dolvm, dxr)e A7 HAZFELS FXFN 4
2knel®, 42/ E ¢ 15knolt. HT FXHF AL 16822 Z(dH5)]
A2A AP F o 1684 HF FXF/ dolvn FF G2 F 1FL 64
7+ 28%e]t}.

2-2-2 FZAERTH

198641 A(1989)e] <@ ZAbol GaHW 4279 LEFOIE GRE 10

TS ¥A ¥¢ AED $Awstsl v Mae FADNE Ax 49T

Aolg Yeho] $HEE woke +UET o 2 WSE Holx A &

A o= A A @ Aol FUDE HYY A 9@ AL 1

Aol T Ao uolW, A2 YR LERAE 2% Yt A0E BT
45—
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Fig. 2-2-1 Tidal cycle according to time-scale in Cheonsu Bay.
(after Hydrographic observatory, 1991).
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A2 597 71e9 BExE 1494 -092 T2 713 @A Yegten, 8d4
248 T2 7V E ol 2¥€3 11€e] 47 71 & M7 7M1 ASA veEe
o, 53 %S AE 7129 H3lE 2AF L gl Ao=E JeERtHFig. 2-2-2).
Azk 71e WAE 25T =2 Veg

€9 A% 299 505 T2 71F A Jeon, 8¥d 26TE 71 =
A Jedt Az FedstE o 20 THAERZ 99 ¥xE 1T We2 g
2 THFig. 2-2-3). 713 $£29 Rolt 199 75 TE 7H¢ 2A Jexe
o, ALHNE HF 3Col4 £ A vegod, 343a ojFde 712
o] &£eut} BA Vet ojgd AL 79 F&o A dHHA, ALSE
7nA A&Ho g2 2ol & E Y (Fig. 2-2-4).
T3 QEE ZARIAE 19869 109 BT 288%NA 4¥olE 31.7% s

2 pol:dl, 84, 99, 1089E 0%l 2 YetRth FAAA HFolEe 1%°]
32 AUt
ZA5%e) A 99F 963mmE JEIRon HE 59 A s 8¥€
1987mmZ 7tF ®e w7k uRd. /MY AL ZeFE Ed AlVlE 108=
204mmE 7)1 &8 AH(Fig. 2-2-5) 649 A5 Az Az /M3 A vaxR
=4, o= 19908 AF 39 F 7|E38( 7] HEold.

2-3 AR o] §E

2-3-1 &8 ANF

AEDL FARES Yo HFF AL o|F2 3o HFE AEA
AR R(AFA T2, 1978 FZTAHFA}, 1985), ol F9 F2 AYAY 4
#o 2 M (Lee, 1983; Lee and Seok, 1984; &}, 1987), W& Z{ & °| 8% AA
7 olgdol AL dl(H, 1982), A A FTAL o]FE W PR FAAE
o Aol Zasdte FAE Holn Ytk WE Y BHAAME M5 FH
o] AYsuon, g, FAFe] F2 AAHUR, Fol, =W F, W, $

5 A4 nFoAFe] AL4HNUT. HEA FAL wFE @ FEA 19864,



25+ r [

151

54 |. I’

Air temperature(C)
3
-

.
wn

Fig. 2-2-2 Variation of Air temperature in each month around
Cheonsu Bay during recent five years.
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Fig. 2-2-3 Variation of Water temperature each month around
Cheonsu Bay during recent five years.
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Fig. 2-2-4. Variation of mean Air temperature and mean water

temperature near Cheonsu Bay during recent five years.
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Fig. 2-2-5 Variation of precipitation in each month around
Cheonsu Bay during recent five years,



AEFg 2de olfF AAFE 12150tonel oY HEAI @3 o] F<
199139 = 4,750ton2 2 % 62%7F ZAs At #HAFY ABS 77ddd T
6,000ton FE&oIR oy HIoe A FIA gom, aywt oJ¥d ¥ d
F-&o] Ab(RAE)H ] AFY AAFSE ¢ F dd. 3A T AAFEY A
< 779 20,000tone] A 91 5000tone 2 A9 42 FAdHATG. FF, AL
o¥o] AREA Hi, Aol & FH wpA o] AAF FHE ol FAL
U HZ FE HAR A BAFE FF8 ¥ A2 EANY, 1988
Euto] FAZE B AFe 449 AR A HHF) WEHE Js B
o Mz WA HeY HIds A A4dHA d3 Y.

2-3-2 $NF BT

Aeah A2Hgdle d-ded FHAFFER AXHF, oFd FHl 49
33 ok 1990 A 149709 A AT 2,014has] WA A FH o] o] F
o] A3 Y(Fig. 2-3-1). ©f Fo AxT WA APz Y FHL
AAFEY AR 7178 FY Fold. FAHL HEE FUg ALY
LAY ddi9 2FH oY, ol R wAF AAE #A FHE Acing. o] I
o Agut REd AT AAT B s FEE FRAAN JMFEY FHol

+953 Jon, $o] F £ o8,
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Fig. 2-3-1 Distribution of shell-fish farms in Cheonsu Bay.
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Table 2-3-1. Present areas of aquaculture ground in Cheonsu Bay.

Class Species Method Conditions Remark
Frequency Area(ha)
Aquaculture Oyster Lined, Stoned 13 137.34
Clam Seeded 7 75
Clam Seeded 2 13
Clam Seeded 2 20
Conch Cultured 1 3
Laver Anchored 33 959.14
Laver Floated net 10 324
Sea mustard Lined 3 21
Sea cucumber, Stoned 40 138.75
Abalone
Cockle Seeded 5 90
Sea squirt Lined 9 128
Fishes Aquarium 15 14
Aquarium 3 0.39
Embarked 4 71.45
Shrimp Embarked 2 19.67
Fixed net Net 1 10
Total 149 2,014.75




2-4 FHAEAL X

2-4-1 HEA EFIEY F =4

Aty AEEFIE ZAE #1962) 938 HS AxEHU2H,
ol Fo At °](1979), A F(1983)N 3 ZAHNTD. #(1962)= 13 ZA}
o 9% FxAHAL WIALE F 4F 28U, AFH (1979 1977

8 145 AdEE dASd 1734 4045 1415 AASdAT. 52
T AW AN B2 AAFE iR ed, tEHAE AN HAA
IE BEE EYoH, 53 AFw HF A Bex FIoA HuH
B2 AAZ £33 A 713 g FEYEE EY SHFe=Es

d

Nitzschia longissima, Coscinodiscus occulusiridis, Biddulphia sinensisZ
E}ttH(Table 2-4-1). 4 §(1988)el &3 ZAtdlME 1492 vid AMAE 2
%, 7% 97 205 393 89% 209F 9WF 2F Fol EEIAAY. HA &£H F
F Fo FZ2F7 601%E AAFALH, A AFe AAH 743 FATJA e
Btk olES FE AN 2L VA HEFER FAHNLY, AMY FE2F
7} 55% &8s, A £2F g FHAEFA HE AHH 5L AL
gt AURZHFE 48F°] &8st A 28 F 9 218%E AAJAL
o, TEF GS2E F% FAFT Told, AFHLEE A2 ¥FE AAF
Joh. 2 8 AF FHLE FAURF, FE2F, 52F Tl 20F 2333
th. HET AAdA dF 28 FO02ZFE Paralia sulcata, Skeletonema
costatum, Eucampia zodiacus, Chaetoceros debili$°] % t}+. nanoplankton9]
FEAANME 108 FxAdA FRAE 59 IFES TSR A8
T 59 €38AY. Skeletonema minimum, Merismopedia elegans &<
g5 o1, Prorocentrum minimum< B9S2 1 ~ 33%0A4 AEL
Ve Folt. gL AFH FF717F Ad 95 H=2A 24 FHAMNM dF
oz AFFINLH, I, LTERANM #FEd Re2 FFHFUY.  Net
plankton® BZ % 48 cells/ml ~ 3,720 cells/mlE %719 Wis A4

Bhaf oo mE Aozt o dAHE UYTFAAM v WER A5 EF FEF0



Zz7tste A8 B9, d&F L KORDI(1978)9 4 ~ 332 cells/ml# A 3%
0](1979)9) 25 ~ 129 cells/mlE2th W § ¥& FE22 AN, B4, 3H
o] M gEAW WA A4 olF WEFo| FrRAeR Y A
A FEFL 3937 89el FFE FALE Ugen, 849 Al W@
ZANN BFE B 252 A8 T YFFoR JFdol FAHAUA 4
EEZYGaEY AL AT Aoz FHIHTG. AH} (198 IA AE
#°] %717} nanoplanktons} ZHAG7F AA e Hl&e]l &7 HEY Re=
dE Ao, ol wxAY FEL Fd ¥ ArHez HFHE BT
dF QYELZ FFH3UH.

AET W GAAAAEE dopry] AT 222 FANA 091 ~ 1493 ¢
g/12 JEstHCho,1988). °l& A& At 013 ~ 6.20x¢/1%3 4),1985)
BoE 5L FAE 29 RAog. 9¥ FE22Y9 F& 9¥YH 1297
Zastrl 198y 7187 AREo 396 HAAE deEdd. = My
gt A Eol & wtd Age AMAY FEFI 55F0 29 AA FA T
o] 228%%F AAF Reltt, diFEAHQA FLEE Paralia sulcatas & T U=
g, 28 2754 93 a9 FFL 2 AE #YFY APANAME dF 2
23] L HE&R @A Ed v YRR &5 E AFAM FE AFHH
Atk ole fH AF WRIE 2FY dFo] 7T AFez JFY ¥ FY
Agol AREFAAR x4 AMdel 2F AVl FFE "AHAM = YT
At AFEFEGo dojwty] HELE FFH3UH.

Table 2-29] ¢j3td W24 AA oA N.longissima, C occulusiridis?t 5-
HFoz ved wde AAH Fole Psulaata, S.costatum 5°l $HEFLER
YEs o,

rn’.



Table 2-4-1 Dominant species of Phytoplankton in Cheonsu Bay.

Origin

Species

Month (1977-1978)
101112 6 7 8

Shim and Lee Nitzschia longissima

(1979)

Coscinodiscus occulusiridis

C centralis
C. concinniformis
C. radiatus

Rhizosolenia robusta
Biddulphia sinensis
Chaetoceros decipiens
Paralia sulcata

Streptotheca thamensis

Shim and Yeo Paralia sulcata

(1988)

Skeletonema costatum
Eucampia zodiacus
Chaetoceros debilis

Ch. sulcata
Detonula pumila
Asterionella kariana
Nitzschia seriata
Leptocylindrus minimus
Leptocylindrus danicus
Ch. curvisetus
Rhizosolenia fragilisima
Dinophisis ovum

Ch. socialis

Ch. dentienlatum

Month(1985-1986)
91012134568

(*: present)



2-4-2 €4 EF3EY ¥ =4

Ao AGery FEEZFIEA d@ FAE ¥l Shim and
Park(1983)e] <& &3 FTFF ¢ FEEHIAE BEZAV i A
5(1988)e 9§ ZAtYA £ Microzooplankton®} Macrozooplanktong 3]
ZAHet 9k, Microzooplanktone 3 34%9 #FFEAMEFF7E FAHIUG
Tintinnopsis& ol &8+ Fo] 13%F22 713 S £48 Bgon 597 8
Hof] A& F 71 28893, 69 19% 0] 23389 M3 BL & F71 &
dadd. @ AASTE 390 inds/m® ~ 24850 inds/m’e2 WsHEo] uj$
A gdegten, ywto] Bl rtt AAANQ ¥istFel aA Jewd. A
T FIAEEE A7l FAQC UHeR Z4+E Friste 4 29,
Microzooplankton< % €3¥ $AFo] ©2ZA uYeged, 9¥9dE
Tintinnopsis tocanfinensis, 10¥ ol = Amphonellopsis acuta, 1298, 184 = T,
nucula, 38°< T. baltica, 487 59 T. beroidea, 69 Favella
taraikaensis, 848 9= T. beroideas°l ¥ 733tAthH(Table 2-4-2). ©wig £
Fol MY Ax= Ho/l FRY A FTUELFFLEAN vj$ wBE A
A7k RN, £& AAEH $HEE AN Yol BE A Wl W2
A AAMLe] 4T F AE FYel A7) WEY. EH FFHEFFE 2
Eol N7E7] HEd AF £29 Wyt F AFRANA $HFY HEE F
AAIE 8A02 L%}t Macrozooplanktone & 417 £o2 EAHY
. °o|& protozoan 1, hydromedusae 1, siphonophore 1, ctenophores 1,
cledogerans 2, copepod 21, chaethognathes 2, appendicularians 2 & % 8%
9 FAToE FAHUTG. Copepod7t FEEFHIAENME $H L UYgus
AL 2 4 AEE, AFTAANE Noctiluca scintillans7t ©+% 28§ 89
€& Adstne FEEFIEY #8F Fo o 60%E copepod’t 2A8HY
9. BEEFIEY AAFE AA we WsZol AAM 475 inds/m’ ~
132,181 inds/m’ o2 JEgt. d¥ FF £ AAFE 8¥el 30,029

inds/m*> 2 713 ®Weo] &ds A, 38 1480 inds/m’2 713 de 23dL



2o ¥¥ AT FE copepode] ¥l wial HF¢HAT. 25
A FEA AA W 2x0 A8 2A dFE B AFwn FS, &
2] 7Tl ALH ol& FAEe FTEEFIAEY AAF7 238 2o,
TZol F7HEAAM ARSI FUste AL HE k7t AA WEe T
8es FHEda &S FEZ & A a3 10T J4Y 2, B9
+3%L C abdominalis®t Acartia clausiol™, 7+&9 $AFL P. parvus,
C

afinis2 B27 Jeyr] Wi LUz FEEFAEY Fx4 w3

Ul

AEE £ {13, FE net planktone] $3& 2, 7}&elE nanoplankton
o] -3t Hol7t HE HEEFIAEY A2 FeE 277 & FEEF
Aol $HEI, 7tEde 277 AL FEEYIEC Y Aoz FE
EFHAEY Aol ¢ AHold #H} ¥ F= ALE FEIFAT



Table 2-4-2 Dominant species of zooplankton in Cheonsu Bay.

( After shin (1988) :in korean)

species Month

91012 1 3 4 5 6 8

Microzooplankton
Tintinnopsis boroidea * % * k% x k x
T. Ilomanni x % ok x k ok k%
Stenosmella steini % Kk ok x x  k *
Codonellopsis nipponica * * * *
Ptychocylis obtusa * % %
Coxllella annulata *
Leprotintinnus simplex * ok
Coxllella intermidia *
Amphonellopsis acute x X
Metacylis jorgensenii *
T. brevicollis *

S. parviellis *

Macrozooplankton
Noctiluca scintillans * 0k ok ok ok ok K K %
Paracalanus parvus * ok ok ok ok ok ok kK
Corycaeus affinies * ok ok ok k% * %
Acartia clausi * Kk k k ok ok ok ok

Centropages abdominalis * ok ok ok x X

(*: present)



2-4-3 ol79 Fx4

dAg L ANl L APz BE FHY oFI 4, A5, Mol
Fa2 o] gsta 3o R =2MY A B olFY BE & Fo] 4A
Ao A 4F& FAN ke FHAY Fol ATt ™, 27148
Aol & HAAF = A9 aE=R Aol F 24 d, A9
ZA7E AN o] FolA ok &4,

AT E 19783 AFAL T2 g3 AFwt RAHA 2AFA
9] ZAI7} o] Fo] How, o]FE Lee and Seok(1984), =+t 41(1986), =t
F(1988), A 5(1988) & A/} +HHAUT.

O AJF(RIF) £X

1985958 1986Wd7HR) 19zt Aetg ¢ & FFF ALdA @
T3 AA AFo] Ak A(1988) o =AHANT. 1978 £/ Tl AMIH
A=, o] Fd XA (Engraulis japonicus)7t 7} BL HF& AAI}ALH,
A v & d(Sillago  japonicus), Ao (Clupanodon  punctatus), il g o]
(Herklotsichthys zunasi)?t $3 €22 deggd, de X 20 4%
s 59 ol Fol F/HEEAM 794 13 Be ol AMPHAAL, 1295 34
7nHAE A9 AFHA FAdch A5 LA e ol2s AYL FFFY
of W AMPFe] WS AU Y Mol de] Fede 68 F Asnt
Fhol A 713 Bol vetwn, XFHUFY L AFTH A¢FdAAN 5¥
FFAH 22 UERH(Table 2-4-3).



Table 2-4-3. Species list of fish eggs in Cheonsu Bay
(After Cha and shim, 1988)

month Dominance
Species 7891012123456 (%)
Engraulis japonicus * * 89.5
Sillago japonicus * K * 25
Clupanodon punctatus * K 24
Herklotsichtys zunasi * * 17
Callionymidae unid. * ¥ % * ok 16
Scomberomorus niphonius  * 0.0
Inimicus japonicus * 0.0
Lateolabrax japonicus * 0.0

(*: present)
@ A=A EX
ofde FX9t FHAZI AL ol F oA Y. FF S(1990) W, F
4578 BEF ol AFHJ=d, @9 EX9 v]$ FASE, Agdd e A9
@A Fdon, 5Uo|Feo EFH o2 Yt (Table 2-4-4). AA &4
F T 799 71 22 go] AFHJY. HAFw FAL F=Z 549444 6¥
o

Atolol 7bd ®2 ol MPHAAEH, ol A

g AT Ao AL HI A



Table 2-4-4. Species list of fish

(After Cha et al., 1990)

larvae in Cheonsu Bay

Species

(%)

Enedrias fangi
Engraulis japonica
Sardiaella zunosi
Callionymidae unid.
Sillego japonica
Acanthogobius pflaumi
Favonigobius gymnauchen
Ammodytes personatus
Cynoglossus unid,
Omobranchus elegans
Hexagrammos ottakii
Syngnathus schegeli
Acanthogobius fluvimanus
Konosirus punctatus
Pleuronichthys cornutus
Apogon 1inenlus

Ctenotrytauchen microcephalum

Stichaeus grigorjewi

% 3% ¥ 3% % X
% ¥ 3% 3% ¥ ¥

%
*

%

Amblychaeturichthys haxanema

Luciogobius guttatus
Chirolophis japonicus
Sebastes schlegeli

Hi ppocampus aterrimus
Lateolabrax japonicus
Argyrosomus argentatus
Platycephalus indicus
Scomberomorus niphonius
Acanthogobius lactipes
Hemitripterus villosus
Sebastes schlegeli
Inimicus japonicus
Hémiramphds sajori
Thamnaconus modestus
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@ A9 =

AEwt 99 o) FERAE HAYAEATAA97) 4 nAY FA7 A

2 3A HHE, s & #4e 33 35S ASAY. F 14F 0
AAEAen, wdolrt 7t4 € AAFE YUz, §FA, 227, WE
o] ¢l AAFHAAT}. o] Fo| Lee and Seok(1984)e] <& 1981'd 7 1982 o
AAFE AHgsl] AEw 7oA 53 APS AAG A 64F9 o FH7L
APHAG.  o& B Ae AR oy¥FL HJey, HEHA
(Enedias fangi), 7t 8l (Ammodytes personatus)’} 3% o2 JYEdd. &
d FF9 A, olgFL 59 HAYAE o, ol oFI A R
AolE & wtez 3F3 Eoler] HELE FE3}AY. Hol9 BF A
Aojgs d2A EH 2 %do] ARHA=, ol AF F Aol AR
o2 A% Heln, tEA A oFL F/IAAT diFEol 1 FHe F
stg Wisgo], BX), Mol9 frolEQ Aoz et (Table 2-4-5).

AU AFE MAA "t FPPolF, AMAPAFE Urol AH. olF
o] NAAE &F 884 #7890 M2 gdE23, FYQPFY B 97T
Hol Holvtn EEXPH/ ©27] HEd AFEHE AT A ofHAEl
AL " AMolFE ¥ =g, ofFe HYst RHGAojFl H
471 Wil EEF 2L oFA4 AAVIE AE}AE AFEA}E &ojst
. ogd F 7HX 89& 3B EAAHA AL A S(1988)d 3 4
AR 94 oFe AFT AFd JAF F3Y F2AAH AABE
AbE3tRon, AXFY Fede A7 HE FAg AHAN 28 ¥
EES o) &3st

ZA71E Feol F 571F 9 olf7t 2ddALH, o Fo FIPAFE F
2% AFHAL, 2AF9 diFEe] FFAFI AAFHUG. AL A F
£ ojF7F AMFe] 10g e AL AARE FAHIAAYG. FHFLEZE 45

L0
T —

%5 (Chanogobius moronana), ‘278% % (Fabonigobius gymnachen), &% A
(Hemiramphus kurumeus), 2% % (Cryptocentrus filifer)s 2.2 Yetstth. A

A 28 GBS ALdT 2~4F 2o AFHA ¥k, 3¥olF £2] &
—62—



S3AAN &8 FT57 T 7€ E 20% 0 AFYHAAY. AMY 5L
Holg FLo2s 4875 SAYEL 94F A£4d 288 23oq, ¥
EHAY FE Bl AFHoE YeERd FIHAF T 4F HAYse
A% (resident species)& YElGRE Z%U5(Acanthogobius hasta), 27 ©]
(Thachidermus fasciatus), %%, /145 5 8%F22 Ho|n, JFH
Yetvds o2& 475 (Acanthogobius flavimanus)® A 17} (Syngnathus
schlegeli), 78 YANAHo 2 Yetys A WEF(temporary visitor)S 724
& (Acanthopagrus schlegelii) 5 7322 EF34A. #F94A%d A$ &
Qe ddg F712 W ste ¥4E 2AS

AXAolFE F 32F°] AFHAUG. o Fo FFo] Fo &3 Fo 8
T2 P BE ¥FE AASAYG. 9¥€d Y BL Fo] AFHNLH,
T&o| FsstAM AAMoF FxAe] utHo k. dE R Fo] AF
AA el AAHAJD. 9F AESHoE 238 FAFo2ZE H4TE, A%
%, XY Fo] X, o5& 3¥oA 5¥Ateld] AAI AP EAE I,
T9RE fojE0] 2% &Fse A2 E u AHojg& AL dx, foE
< Wl 48 EXdde AR FAHAJG. H{Fo2e WH, B7A T
o2 HyHcH, 5494AM 119 Atold] F=2 £d39 A 45&
Fgo] FolAW Yoz Eoloe Aoz FAHUG,



Table 2-4-5. Species list of fishes in Cheonsu Bay.

Cha et al., (1990)

Lee and Seok(1984)

Acanthogobius fluvimanus
Acanthogobius hasta
Acanthogobius lactipes
Acanthogobius schlegelii
Acantho§obius pflaumi
Apogon linenlus
Astroronger myriaster
Callionymus flagris
Chaenogobius mororana
Chaeturichthya stigmatias
Coilia ectenes
Collichthys luridus
Cryptocentrus filifer
Ctenotrytauchen microcephalum
Cyngg]ossus Joyneri
Enedrias fangi

Enedrius natulosa
Engraulis japonica
Favonigobius gymnauchen
Hemiramphus kurumeus
Hesitripterus graunauthen
Hexagrammos ottakii
Inimicus japonicus
Johnius belengerii
Konosirus punctatus
Koreius bicoloratus
Lateolabrax japonicus
Leignathus nuchalis
Linanda schrencki

Linanda hercansteini

Liza carinata

Maraenasor cinereus
Mugilogobius obei

Nevodan aodpstus

Nibea albifiara

Nibea argentatus
Paralichthys olivaceus
Periopthulmus cantonensis
Platycephalus indicus
Raja kenojei

Repomucenus beniteguri
Sardiaella zunosi
Saurida elongata
Sebastes schlegeli
Sillego japonica
gphyraena pinguis
wngnathus schegeli
Tokifugu niphobles

Toki fugu poerilenorus
Toki fugu rubripes
Thachidermus fusciatus
Trichiurus lepturus
Tridentiier trigoncephalus
Thrissa koreana

Thrissa mystax
Trianopogon barbatus
Tridentiger trigoncephalus
Varasper varigatus
Zoarces gillii

Triakis scyllia
Raja kenojei
Dasyatis akajei
Konosirus punctatus
Harengula zunasi
Ilisha elongata
Setipinna taty
Thrissa koreana
Thrissa mystax
Engraulis japonica
Coilia ectenes
Plecoglossus altivelis
Saurida undosquamis
Astroronger myriaster
Tylosurus melanotus
Cololabis saira
Hemiramphus sajori
Syngnathus schegel i
ippocampus coronatus
Sphyraena pinguis
Liza carinata
Lateolabrax japonicus
Apogon linenlus
Sillego japonica
Hapalogenys mucronatus
Nibea albifiara
Nibea argentatus
Johnius belengerii
Pseudosciaena crocea
Collichtys niveatus
Collichtys lucidus
Acanthopagrus schlegellii
Oplegnathus fasciatus
Trachurus japonicus
Seriola aureovittata
Enedrias fangi
Zoarces gillii
Ammodytes personatus
Callionymus flagris
Trichiurus lepturus
Scomberomorus niphonius
Pampus argenteus
Gobid spp.
Gobius pflaumi
Gobius gymnauchen
Cryptocentrus filifer
Chaeturichthya stigmatias
Chaeturichthya hexanema
Trianopogon barbatus
Tridentiger trigoncephalus
Aboma tsushima
Sebastes schlegeli
Inimicus japonicus
Hexagrammos ottakii
Platycephalus indicus
Laparis sg.
Pleuronichthys cornutus
Zebrias zebrinus
Arel iscus joyneri
Novadonmodes tus
Fugu spp.




2-4-4 EQAHAY ATz A9A FA

EQARAY A FAL Gotry] 4§ ZAE A(1988)l & AE
A} 4 BT AAFLS S2(OBAE 4] FFaAE AgHA
S AIYsgen, o](1988) A Y EFEANY Fr1ELFE FHd
o, |

©](1988)e & FAE 1986 49 HFFT oA BHEAUY Frie
29 F& VYT AE AF fFEoE UAs
o A $20 $£HyHon FIF &S YPUA  Hve ASdE £%
o] k3t AR HF FE71A dojun, @A EFe] FASFH FEHUD
fEAY $EE 2N BE WEL Bold, AFst AN AXNd}E T
Z B2AM @3, o|F #49 Fte #A FotAH, F&o NF A
3 QeI HEY & stEdAA S A

gk QTN S EHEAW frIeL9 FFES X9 W /4
A @t e, 24N w27 DEo] APHI AE FY F71EE
o] o] 2ufol A Z7adT. A24Y FHE 2uio] Y FUHste, Wit A
471ea9 FFol o 16W ZF7sAT. ol Zo] ARFAEA g
W2 §7129 28 T30 Aoy ojRAte] wj§ & A2 F
3o

HoNEZY ©AZL NEBEYIE 586 ~ 6847 ugC/l, BRIAE
205 ~ 691ugC/l, 2A¥FEEFIE 02 ~ 1664pgC/l, HFFEEFIE
£20pgCNoz2 A5 £33 Yo BHadfrIerd 7d3te A=EE 42
ZPaEo] A FF 2292%, HYFEEFAEC] 462%, FHA "AEC]
417%, AW FBEFIAEC 221%0°19, UHA 661%E LFRF71ED A=
22349, 5L FAAY FEEFIAEY HolZ ojfE ALoER FFHFHA
oh(Fig.2-4-1).
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Fig. 2-4-1 Scheme of energy transfer through a plankton community in

Cheonsu pelagic ecosystem

(After Shin. 1988).



Aol B 2FE A FHFaYEAC] Bol wig EEH3}/] HEA AoR
%239t Nanoplanktond] @7t ¢AAAAFL  906Kcal/m*/yr, net
plankton®] A &YAAAFL 804Kcal/m’/yrz UERt. HIPEF
ol e FH wAE 280Kcal/m’yr, F&IF UIABMERF 2251
Kcal/m%yr, A8FEZ2EZFIE 116Kcal/m%yr, WYSEESFIAE 1675
Kcal/m’/yr, SN FEEFAE 425 Keal/m’/yr2 247 #3850
TEEFIEY g3 HAdIE A BAFL A9 518%=E dIFEE
FAE 313%, 2FFEEFIEYN 205%7F AAHE A2 FAHUG
BHul B oA F 73%E AEEFIENA £¥¥ DOM(Dissolved
Organic Matter) &2 #H, 27%E #7118 E2AE Hg d2722 FF34
o
A1(1988)8 HAsutalAe FIAUHA JIALR2E tdSF 2ol F53
Aot
1) Net phytoplankton — %44 Uy FEEHIE — KA &
g3
2) Nanophytoplankton — %€ 87%, #3423 F —» & $44
HAFEEZIE
3) DOM — gtH el —» F&49YF MAMAREHF - FFEHESF
dYFEEYIE
4) Detritus > WIAFTEEFIE - S TEEHIE



3. A8 # ¥y

3-1 d7AY R AT

€ ZAbE 1991958 19949717 395 A5t 944 AAA.

1IAd = 19913 8H 199297tX & 114 AFANA F£&, &, §&84, ¢
=24, X8 /718 §F T #48A% HEEYIE, TEEF3
E, A&, AMFE XAE AAFHG. 1AGEQ] 199297 1993971
Ae 2z ZA 30749 APL LAY d=2A4H HAHEY #UE @
F HAEUYY ¥, A2 & AE A, AMFTE, dEANFTE T AMA
A fF2 A 2AE FPsAY. 3AAECdE 2AAEY ZAA
1571 33E& AR AN &3 E FAHLE ZABIAT

3-2 B, %41 24

T2 48 7 AFH A CTD(SBE-19)2 Al&3o9 &Asgon, &&
AbAE DO meter(Yellow Springs instrument)E Al &3l X33 A& 7z
Z 24334t W LE2MNA ¥TEHETE Weiss(1970)2 o] otat AAbsidct.

3-2-2 ¥§x%
2 3% ZAMIA 2 A vk} Niskin bottle2 AM43d AZ4E 1 7M1

CAHSEY. o8 WY AolA GF/C filter paperdl ZAM @9 HF B
FEAY e BAIFAY.



3-3 §A%8 x4

3-3-1 44

ZALH Y9 EHAE JdE 4L A9 ZF AHAA AJE HHES
500ml Eetxd &7)d o} APz it Ase APLAA 3%
HastEaet 0INY FAe AHMZ P F71EH SAFE AAsE, &
ZolE & o, ¥4 AA(Wet sieving)E 8t 49 o9 AEA A&
ok 15g2 #H3 o 0.1% calgon® %2 300miE 3, AF7I2 FLA A3
% Sedigraph 50000 YEEA7IE A3t EA AT HAE Y=o 4%
EH4o EFE Shepard(1954)8] el mxten, E£3FXEE Folk and
Ward(1967)F 4 o 2 A3ttt

3-3-2 F71EHF

ZAHAGAGN AP Y EFEHES AFANA BFAY Fo AdPAAA &
AL AZANN Fo| Garbge] goly g ®E F, 2 IEE E7HY
o Wo] 550C 9 AZI2A A7 HEF Ao FAE 4.

3-3-3 ABELL

HAEWY TgH0A frleas Y5AXE HAE 9F 02g9 18 4
A 5mlg 7hete] @Aty BEL 39 AAR} Fo 5 ~ 10mge 0.1mg7tA

AU ZAS M F 1500CE HeEF £&5HE 7245 Carlo Erba CNS €
ARNZE AF &4%9 C, H N, S 9 ¥ FAHsAH.



3-3-4 HA&

AT W HALE dotry] Hd 19949 59 AFA 34 FHAA
SCUBA ZH & AH&3o AZFo] 40cme FHotE ol APd= wtsdd
o A¥4 ZAM 2cm AR HAHAEE I FFTFE FAEI, 80
T Ax7|AA 347 AXALF, FAE FH3d %S FH34A4. A
29 AEE HAAEE o] &5 FA ZotA 4 AR EF AU WF
B2asgd. 2@E ANEe 7123 AdAdeedA MCA(multichannel
analysis)& ©]-&% AEAUAE FAYE AHEstd r-H ¢S SR

3-4 AEZA}

3-4-1 A=A £ TA

3-4-1-1 ¥4 & 24}

O HeEEHaE

NEEZIEY HAAHAH AFE AF ANEE dFNA Kitahara type
plankton net(mesh size NXX.25, 60« m)E& A}-&3l] 3 oA F FAHXL
E22d fde=z nAHAY. AHEEFIEY AFENE 9% A8E
Niskin AF712 @F4A As-sd F 19 ZdLd Wl $7A Lugol's
solution® 2 1A% F aluminium foil2 Y& e BB gt. 28¥
NEELS 4849 IAEA 7Sy 359 @Yol FE3tn, G
Al&E McAliced) A @yel wal 2@ F Sedgwick-Rafter counting
chamberE ©] &3 dvA3teA At

@ FEEHAE
FEEHAEY AP FF737 60cm, T 335xms] EIYEZ F 3

A ARAFAY. AFEHELE st BIVES H FAH(General Oceanics,



IN.COE F &g, AP FEL FANA 6% FAX=LdeZ 1
AAdd. A Alse FFo] 10074A o] = EE(UNESCO, 1979) #
#7)(Folson splitter)2 ¥ &3} Bogorov A&#elA z £52 B2 A+
F 29 AAF(m3) AAFZ #$A3A.

® A&, Xz

ARAL FFA o] 60cme Bongo Net, ¥ 5054mE Ab4dd EZ A3
dHow, AFEAELE Y39 UEJLTFY FE5AE FEARAYG. dIEEE
2knot =2 1087 AR ey, Aol A #F IAA AFES
Smith and Richardson(1977)& w3tk AP FEL AN AT FAXE
2T 7%9 vE2 IAFUAY. 13d BES 494NN HRAUNAE A
&3t ofdH Ao wg BT F FHI}AY

3-4-1-2 AN AE 24}

AMNFE AY7)TFEE van Veen Grab(0.1m2)& o] &3t vf AH wnic}
38 AL AA%AYT. AFE HAES 39N ImmPEY H2 AE ¥
I JREES E2E AEWY 23, 10% FAHAXETYH fA02 nAHFHS
Addz &asigdd. A¥AddHe FEFSHUE HAEsz, AA #5338 =
A% g, T HHANA FANAG. EF Z Fveigd AMFE A1, $E F

TEHEES FA%AY. ol W dAFEY A S AFY FAFE 2¥ANHLH,
2HY AR A% AvEEES AR

HPFAMTES EXF dolrdy] A3 1993 Fa#lel AF 2z 574 &
AL WA FEo] 15cmel3, o]FHe 2 ¥ Agassiz trawl2 3knotd &
E2 587 dAsdd. dFA AFE NEE AR XEUICE 1A 3
o 4¥A AdA e I FyL AsA



4. 43

4-1 &3 EH
4-1-1 €9 #3AH 873

4-1-1-1 &

CTD 93 A7t Eet AAE 4 FAAA BT ARy F#2
Aol A YetyA R (Fig. 4-1-1). 713 22 F2& Yed AL
929 29 ZAIE EFF L] T 448C, AT 20 T 435TE v
Weh 71 £& 2% YEHERL 929 89 ZAIE ¥FF 29| 25.76T,
AFF Lol 2546TE eI,

e A3 £ UAE 45H 03 - 1T Fx9 HAE Ho|
g7t 7t&H Agede AY FAF 2EE JYeEHY. AdH o= 20T4
o ZEARE YeHon, Adzte] 2EHAE FAY Fxo|th

4-1-1-2 94 &=

GREY A A7 3% - B% FES WAE R MR 2e I
EEE 7|83 AL 929 89 ZAMA HZo] 31.4%, AS] 31.44% 5
e (Fig. 4-1-2).

A0S B ABo] BFET o 02%AE =4 UeRon, 33
9 GBE WAL B3 Az FAsA vERt Asd 39 A
) WA S A wE, o BHIE EWe WA mdv 19934
89S A9 EFYLEs} 315% A6 W) A2 L 322%8 deiel =
& GEE RoE nad
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Fig. 4-1-1 Comparison of surface and bottom temperature during
sampling period,
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Fig. 4-1-2 Comparison of surface and bottom salinity during sampling
period.



4-1-1-3 &AL

ARE AFe FE429 © Edo] Autyog A JegRd
(Fig.4-1-3). 239 2% 713 & AAL A2 113 m/lol3 71 ¥ A
Jetd AAL 958 m/IZ2A HF 1041 ml/l & dERS M3 ¥ &
ZAAE BQ JgHE 930 - 770 m19 EEEYE YerRod, H
# 861 m/IZ et 7F&He) A4 930 - 7.70 miNE HAow, ¥
# 861 m/IE Ye AT ALHdE 842 - 770 m/IE EIeH, HHE
8.12 mli/1E YErATH(Fig. 4-1-4).

AgLHe AZdA 7HF & §E2U42FE HYon, 5HA B
3 deuddst 712 Holge FUtste d4S EAT FHRY AR
= 742de] % ¥A deygch AWE 2449 F hEH A
e ASw dZoz B4E Frsgod, B3 AFHAE AGAHA 72
gglol WxAl 22 FAAA A et oh(Fig. 4-1-3).

o
el

eir

4-1-1-4 #HEASE

1993 4€ 3 1993d 11¥0] AFFE AFdd FFEAFEE &4
stk 19939 49olE BT 27.2mg/NE YR, HF EA JdeEpd
Age wzA EZOE 46mg/el L, 7HF WA ved AL AH 214
A 12mg/1E YEL Wi HH(Fig. 4-1-5).

119 ZAAE HF 185mg/I§ YEho] 498 bde B& FAE B
Aok 713 A ded A9e 497 npAsMAR ASEw 5FRAY
6ol A 40mg/1E Uetew, 743 A dedAg L BF F2d AA@
A4 2, 3, 42 10mg/1E Y.

AdEE z} AHNY R{EAFEY Wsle B3 7€l #FAEA
Ueigton, Bl Afxer HZ4M w$ 24 JetR(Fig. 4-1-6). 7}
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Fig. 4-1-3 Seasonal fluctuation of dissolved oxygen in bottom area at
each station.
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Fig. 4-1-4 Seasonal fluctuation of mean dissolved oxygen in bottom
area.
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Fig. 4-1-5 Comparison of suspended matter in bottom area at each
station,
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—76—




2de) A% o Aol BHuTHE 47 A Aol oy e A
o] Mal ¥ SHEF e

4-1-2 §H 54 &7
4-1-2-1 d & =4

1993 FArH e AW HAY Yz ALE AASAG. T AAI o
$+ 533 H5A4S Holn Yok BA HF Y =X (mean phi)lME A
Fr BERX o] 700]4E el ¢ AHA=Z YExen, 53 @
ZA REIZAME 800142 ¢4 AR FAE HAZS B o=
FE FAHoE Uz wFgoz vi$ zHEHE FFE BIeH, F
T oG GAMNE AFT YFE 25 E A FFo] Frhed, FFS
EXNH 4 AF2 2Ed7te AES BAoH A dFAHE YA
A9 P& A HALE oFo HFAEAI 2 ol E UHE U (Fig.
4-1-7).

g€ A4E 4958 AAE FHE B AFT B8 LxA R2AA
E HAJEXNTL 70140, $2A FE FIAE AHD #FF] A F
7bete] REH o2 60312 YeE Wt HAE o A A 7L FHY F
To Agut &G F§ AHAY ¥l A9 e AW, F=
HE B8 252 wfds T4 JH(Fig. 4-1-8).

A &3 AS A5 §F AFgA 50%014e FHEE A
on, HZAE FHLE HojAFE HAAH R Fide FFE HAG
(Fig. 4-1-9).
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Fig. 4-1-7 Distribution of sediment grain size(¢) in Cheonsu Bay.



Fig. 4-1-8 Distribution of sand proportion(%) in Cheonsu Bay,



Fig. 4-1-9 Distribution of clay proportion(%) in Cheonsu Bay.



4-1-2-2 /71 &8

AdE 243 S48 e fr1283e A5 7G4 Urtge g
BTE #7018 #Fo] 378t Ao2 Yehth(Fig. 4-1-10). A4 9
TA AANE A 40M AF ¥ He Fe wgon, dxa 97 3
A 10904 119 2AA 713 B4 degs, AL84 743 A Y
R AEE YF 5718 3 dE2d A% B4 Uy

AEH AP BT 439%Z YElgon, 2R E 419, ALHE
361, FEAL 3442 Jderdth(Fig. 4-1-11). 23 A9y 78 ¥4I
B dFEXdad deuk gdFo) 100182 @A Yeton, gz mo
# AT AT FAME 60%cl¥eE W$ e ¥ By
(Fig.4-1-12). JEddAe FEH2 YA 50%01402 e F&3
T HEReH, B2A RIAME BA s JEUA 85T W
&8 RolA WAth(Fig. 4-1-13). N EHol: 53] 7% 4% A
o At HEE F 24 70%014 & $HTL e

4-1-2-3 AR EDL: FF

19939 88 =AM ZH AN AYE FF HHEL olgse HAHE
el 23te @2, F2, A4, 39 §F 2AY AR 083 2rH(Table
4-2-1).

3 HHE T B2t FF 121%2 dEon 713 e oo
EEH Ade A9 43 16013, 73 AA Tge Nde Y 1302
Bt £a0 A9 BT 042%2A /Mg BE Yo] TEHe g= xAde
A 9012, 7M3 AA ET¥E N9 A 1322 Yy

4o 29 BT 009%2 dEger, 7t3 Be o] ¥ty gL A
A 170131, A HA ETRE A9 AW UZ Yy §& FF 041%2
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Fig. 4-1-10 Seasonal fluctuations of organic contents(%) in sediment
at each station.
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Fig. 4-1-11 Seasonal fluctuations of mean organic contents(%)
in sediment.



Fig. 4-1-12 Distribution of organic contents(%) in sediment
April 1993.



Fig. 4-1-13 Distribution of organic contents(5) in sediment
August 1993,
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HJebged, 71 e Fo £FHA dE A9L FA 1oz, M A =
e A9S AH 13, 14, 16, 179404 A& A FA%dh

Table 4-1-1. Total Carbon, Hydrogen, Nitrogen, Sulfur in
surface sediment Cheonsu Bay, August 1993,

Carbon Hydrogen Nitrogen Sul fur
St.

Avg(%) £Std Avg(%) £Std Avg(%) =Std Avg(%) £
Std
1 1.09+0.01 0.59+0.08 0.13%£0.01 0.77%0.18
2 0.73x0.03 0.44%0.04 0.08+0.02 0.19%0.27
3 0.72+0,02 0.44=%0.01 0.11%+0.01 0.9+0.11
4 1.12+0.13 0.43%0.04 0.12%£0.05
5 1.4%0.03 0.57%0.02 0.14%£0.03 0.66+0.11
6 1.07£0.04 0.46%0.06 0.1+0.06 0.36%0.27
7 0.67+0.16 0.19 0 0.04%0.05
8 1.05%0.08 0.47%0.02 0.07x0.02 0.14%0.19
9 1.53%0. 54 0.73%0.19 0.14%0.06 0.28%+0.39
10 1.02+0.05 0.48%0.02 0.13%0.01 0.24%+0.24
11 0.84+0.03 0.45%0.02 0.07x0.01
12 1.02£0.02 0.52%0.06 0.09%0.02 0.11+0.16
13 0.52+0.05 0.09+0.02 0 0
14 1.55+0.06 0.2 O 0.03%£0.01
16 4,460, 07 0.19+0.02 0.06%0.01
17 1.48+0.02 0.39+0.05 0.21%0.08
Avg 1.27%0.08 0.4210.04 0.09+0.03 0.4110.21

SAFE Fx2A F2o ARG AH 7804 A dEHen, FFe
5% AHdAM 1 % nE HEAH(Fig. 4-1-14).
A vetgten, AGAQ Aoje EolA &u
TEoz AL AHANE FAHA ke,

2] A~
gt

o
gol Aol Axe
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Fig. 4-1-14 Total carbon, Nitrogen, Hydrogen and Sulfur(%) in surface
sediment at Cheonsu Bay, August, 1993.



?

Asu 2xo] AT AA 35 6 HEA Lo AT Y 8 So|A
1 %W e &63e ey

4-1-2-4 B A&

2FHN AZvts ¥xA 32 HZ&7)(High Purity Germanium Photon
Dector; HPGe)E At-&3l9 HAEQ AES WAs AFE AAsdd.
AgE BxAZ AEE AA 8 ¥4 AMF} AL ALFHAT. £F
HAE 490gdA &Fx7F 64348 dpm/gZt SAHA L™, 13-17cm3AH o] 9
HHEANME 1.3222dpm/g, 7HE HS £ HAEQ 23-26cmolA A
" A &8dAE 44653dpm/ge] &A= AtHTable 4-2-2).

Table 4-1-2 Results of peaks in the background spectrum

of HPGe.
Surface 14-17cm 23-26cm

Live time 500, 000sec 500, 000sec 500, 000sec
Veight 4,9012g 4.9921g 4.8982g
Energy(keV) 46.5 46.5 46.5
Counts 4577.25 1377.5 3569. 75
Background 10 86 86
Total (cpm) 0. 5493 0.1653 0.4283
Bkg(cpm) 0. 006 0.0516 0.0516
Net(cpm) 0.5432 0.1137 0.3768
Net/g(cpm/g) 0.1108 0.0227 0.0769
int, Norm, 2.7369 0.5624 1.8993
Efficiency 0. 4253 0. 4253 0. 4253
Activity(dpm/g) 6.4346 1.3222 4.4653

+/- 0.0494 0.0414 0.0538




7Hd 2o HAE B35 HAEY =S dvlsy 7MF RS 29
HHEo] HAY A7ZIE ALY 2 11.74499 7|0 ZdRL=E YE
B BESEHHE HAH NS ¢ F UAY o5 HZd HAHE A
o2 ZHIREgd @A 1994 VI E 1983d HFe HAY A=
AZF R AR FRHFE HAHEY 14-17cmol M HHE A8 &
TEE duEA AdARd et 85 £X2 J3 5088de] &
dRez Yetkd.

19919 % 8 19929 7hA 34eo) AA AAG ZANA F 88F g
EgaEe 2ARAY of Fo FRF 2F22 AN F2AEFY 81%
g AAsgon, sURRFI 128, FAVLRI 2%, 2R} 1%,
zH7h 130 2R 8% Fol ¥4 HEEFAEC 57F, AAA

ABZLYFEC 31202 Ve, 80FL 33 A 2 A-F 9399

29 PG L 19913 11¥€0 72F o2 71 B Fo] 2N,
1992\ 2€¥ ol &= 52%, 19929 59 & 55%°] Ed3A.

7} %A 83 FEFHFE ChaeticerosE5 22 10F 040 e
o, Coscinodiscus® 3 Nitzschia®°l Z}7Z} 6%, 5% 22 JE YWY AL
o]l @ %9 Rhizosolenia setigera, Asterionella glacialis, Skeletonema
costatum, Leptocylindrius danicus 52 B3 7ts 20 Y& H99 3
S FERFEO YEES o|F on, ¥ F2dxu AZE £ 3l

= £ & Thalassiosira nordenskioldii7} YtE}%ETH



4-2-1-2 NA s $2F

49 WAHF Y AAse sYAFAN ®EF:HA AFel 2F A
B2 /A7 288U 11¥d s EZol FF 207,576 cells/lo] A=A
a1, 73 B2 AAZE 28 2L A 112 490,320 cells/l, 71 H&
MAZ 2@ & A 42 37,660 cells/lZ2 YEFRH(Fig. 4-2-1). AF
P FFAME AL AL 2FdA o, WtHer EFE EdY) F
7hat A o

29l EZFol B 167451 cells/IZ 7HF A& AA7 £#88A0
AAE2 23 AAY Fol 7 AAM AAH 1114 = 570,000 cells/IZ
7HE RS AN 8o, AA 49 M= 53580 cells/IZ2 7HE A&
AA7E @3t A(Fig. 4-2-3). 59l HT 235923 cells/l°] &3 A
o, 34 344 7HF B2 AAZ 2d8Ax, A 8AA 7HF AL A
A7F &4 sk A o (Fig.4-2-5).

A A4xE BESH FAE 2SS B 11¥de BT
248,398 cells/le] &8s 3, WA ®we MAZ AU (Fig.
4-2-2). 299 = H T 182040 cells/lo] @A, Wit olA @2 7
A7t AAH AR (Fig. 4-2-4). 58 = FF 296,292 cells/1§ HEIHR2H,
ALEAR & W2 Wades A A/ Aa, AT 72 25
£ F 718t Ao (Fig. 4-2-6).

2842 1193 29e e A5 479 AP EGE HHRdd A&
AAAAN 458 AAZ FHHoY 584 B AHAN FAR &
AFE 2oy, 53 BwdF AAHAN &L AAZ @A

ARE Zt AHAA EFo 28T AEEFAEY MATFE ALEA
A derwa, EHed 9dA Frhste 3%E EAH(Fig. 4-2-7). A€ A
e AR 2dF "RV ZA vdeEgten, Sdds A A FAA
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Fig. 4-2-1 Distribution of phytoplankton standing crops in surface area
November 1991,
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Fig. 4-2-2 Distribution of phytoplankton standing crops in bottom area
November 1991.
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Fig. 4-2-3 Distribution of phytoplankton standing crops in surface area
February 1992,
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Fig. 4-2-4 Distribution of phytoplankton standing crops in bottom area
February 1992.
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Fig. 4-2-5 Distribution of phytoplankton standing crops in surface area
May 1992.
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Fig. 4-2-6 Distribution of phytoplankton standing crops in bottom area
May 1992.
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FAS 2RFS 2N AT WAL A ey

AZd B BT 24 AAs-E EFE0E 54 deEgon, A4
Mals £33 FASA dE R tH(Fig. 4-2-8). A LA F$ E2AAME
AAE 28F9 WA 2A degd viEd 439 ASdE A A
A AR A 288 By 288 sheEd ANAdHA A ZA
vebst o

Zt AR AAE F T $HFTY EEE EE2H AFo AY &
AbstAl dEelRt. AdEZ 7HEAH11¥)dE  Nitzschia longissima,
Chaetoceros laurerig ol $-AF22 Jdelgton ALH(2Y)dE
Rhizosolenia setiger, Paralia sulcata, Chaetoceros sp.7} $3dE o & Y
Etgttt. BB T  Nitzschia pungens, Leptocylindrus  danicus,
Thalassiosira sp.5°l $+HFo2 ve

Table 4-2-1. Dominant species of phytoplankton in Cheonsu Bay.

Month Dominant species
Surface Bottom
November Nitzschia longissima Nitzschia longissima
(1991) Paralia sulcata Paralia sulcata
Chaetoceros lauderi Skeletonema costatum
Skeletonema costatum Chaetoceros debris
Leptocylindrus danicus C. lauderi
February Rhizosolenia setigera Rhizosolenia setiger
(1992) Paralia sulcata Chaetoceros sp.

Chaetoceros sp.

May Nitzschia pungens Nitzschia pungens

(1992) Leptocylindrus danicus Skeletonema costatum
Skeletonema costatum Leptocylindrus danicus
Chaetoceros debilis Thalassiosira sp.
Thalassiosira sp. Bacillaria paxillifer




AAYE $AFS AHRY, 079 yRdAAe $3F FE}
e F4e ngon, wdFdgME A FEFYA P. sulcata, N.
longissima’t €& A#F& < Holn $332 A3, WHFdA £ chainF
& olFE {4 TFZEFA C lauderi, C. debilis. L. danicuss°l <

AH&E EAd(Table 4-2-1).

4-2-1-3 4%

AdE 4 AR dF=EE EF3F AFol FASA dEwd. 13
U 59 HATFE AT A AN AFo] FFEYG 2 YRS
el 119dE E30 FT 239, AZe] 2488 qvellod, 2494 +=
EZo) 1.77, A%°] 191, 54l EFo] 154, AZFel 19422 YEetRo
(Fig.4-2-9) AWA o2 v i yntgder #4E qIgEs Zad)
T Aoz vegou, 2494 AZAME UNIFAN WHdez A5 E
=t Fide BEE EAoH(Fig. 4-2-9).

BHAE B2A 2oz 2545 B3N dd=rt F43 A3
3, A% AL 238 Frtstd A% 579 Aot A YEEG.

AdE dIFEs E3AA 7teAd 713 A dgwed, 2 @
A Jebtth(Fig. 4-2-10). AZAME Fdo] ALAH} A Y4E 2
Ak Y BAAME ALHEY B3¢ e HA deggen, AFA4M
T 7 AEA A dERn.

gdzst 23 Axs o AE =48 B, 259 A5 WdT7Y
ARG el FEHA ow, HdFAME M- AxMFE A2
Y4 dF=EE A UdaRen, AL AY F2& &FF MAFe #A
FAT qFEst Fade Aoz vEEt unye e 7t 3l
L 9YEE dehie, Adng 28 AASFIE AZAHQD AolE HolA
i G¥EA YERg. A5 A AGHA Aole RoA @o
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Fig. 4-2-9 Comparison of diversity index between surface and bottom
area at each station. (Upper: Nov., 1991, Middle: Feb.,b 1992,
lower: May, 1992)
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Fig. 4-2-10 Seasonal variations of mean diversity index at each
station, (Upper: surface, lower: bottom)
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o, AgFo vEF & dIFEE YeWen, ALdd AN uP
=71 =25 @A JdEbgoH(Fig. 4-2-11).

599 ¢332 YE Y= Nitzschia pungenss %44 AE2EZFaE
L2 ' Ao FA o F4o dojun o ¥ FHEL RYe
&2 2 Leptocylindrus danicus7t %t 479 ¥ A{FLSL Holm Q

ou WRgAME Hedd AASFE T v gude B¢ ve

B

HlEon, $4%0] BT e WolFAe] Ao Aoz naA,

GgEe AAFe HE vy EIAHE BATYH WD FEo @
A3 TR gom, 59 HOSUA GFES gastE e e
HF2EF FA) A% R0 BAT. A2 FgoE Aol BAe)
Y BEE RoAW /H2e] ¥ DAL HoW, ALHAE R
Aoz degd ot 7ted ¥ IR AUlA BE 2o Uy
Vb S0 BASEA £ G Tl FUAH SAAAY A

227l fEL2 Bl

rir

4-2-2 & T¥AE

4-2-2-1 T4

ZEA7IZE T P FEEFIEL AAFTE, AFFE, 2U4F, A
4%, 274F%, 78k 4 22 F 449 RHEZ £33A0. Addz
7bede 3270 B/l £83Y, M 8L Fo) @YY, BeF
I FHdAe 77 22, 23709 BHTe EddAT

o] 2@y, AMEAZE 7H&A 12F, AL 11F, B9 6%
e H(Fig. 4-2-12). 7tS3 7t B2/HTNA BE Fo] 23T AL
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Fig. 4-2-11 Relationship between diversity index and abundance at

each station. (Upper: surface, lower: bottom, f:Nov.,b 1991,
w:Feb.,1992, s:May, 1992)
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Fig. 4-2-12 Number of species in zooplankton communities during
studying period.
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Fig. 4-2-13 Mean abundance in zooplankton communities during
studying period.
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R
4-2-2-2 AA5% $1F

283 FESFAEY PT AASEE ALH] 266/4A/m°E J1F B
2, B™ol 256AM/m’, /&Rl 179/ A/m’2 /A% He A 2838
ok 7Hed A gEEe] 24Fs ANAYL, BHAE fAel B
e AAA 2dAY. ALBAE Ao A9 dHA  Yud
(Fig.4-2-13).

Addgz 289 $HEE AAY A$  Corycgeus gffinis,
Paracalnus parvus?t AAAAA 18 £8& dden, ALHY B¢
Noctiluca scintillans? W9 47 103 11614 dFez AYIQoH,
Q7 F2E Acartia bifilosa’t $RFAT. BYTFAAE

Table 4-2-2. Dominant species and ecological characteristics in

Cheonsu Bay.

Month

November ‘91 February ‘92 May ‘92
No. of species 32 22 23
Mean abundance 179 266 256
Diversity(H") 1.68 1.25 1.31
Richness 4.44 1.78 2.35
Evenness(J) 0.59 0.55 0.52
Dominant species

C. affinis N, scintillans N, scintillans

P. parvus A. bifilosa Evadne nordmanni
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Corycaerus gffinis7t 4% dego. Fdde dUhol AN O
AR =A™, Noctiluca scintillans7t wH]] 9} Wit B Jo] &
&3t A ok (Table 4-2-1).

Gdzs 7HEE 37 1682 /M ¥4 dERen, ALHo| 12652
A dERg. T2 AedE tEAE 442 M =4 dEgon,
AgHd = 1788 Yegtd #5544 BHol 0522 713 3A vg
5t} (Table 4-2-1).

4-2-3 3, X 2o

4-2-3-1 £ 24

ZAZIZE T @ 409 Rl 2HIAALH, AAE 127 EF
7ol 283, & Fo FAY £ YR (Engraulis japonicus)st A
o} (Konosirus punctatus)°li, A&Aol FAME HEA, o, /e
(Sebastes pachycepalus), X.@H(Sillago sihama), 3% °1(Scomber
japonicus), #x# v (Hexagrammos otakii), A ZX(Scombrops boops),
3 ) = 8 ) (Enedrias fangi) 52 & Yewd.

AdE o} A EXE 7HeHY BAS FAHAHAA &2 oo
AR FPAM 45 eggs/1,000m’ 2% TAKRA L, Aol A
Fx#hu], F%0]F(Gobiidae unid), AZX 7 £dFAcH, Axdre
Aew A9 A ldAT £33, A2xe AH 5 FF9
Fe A4 794 @839 AL oo A FHI}A ko,
AR ze ATl 2dAY. 28 AdE ¥ dFAR @
5o} Yettth(Table 4-2-2).
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Table 4-2-3. Distribution of Egg and Fish larvae in Cheonsu Bay.

Month Species Station
Egg Larvae 1234567891011
Nov. ‘91  Unknown unid, BN EEE] ] x
Hexagrammos octogrammus %
Gobiidae unid, ®
Scombrops boops %
Feb, '92 Enedrias fangi Xk ok ¥ % % X
May ‘92 Engraulis japonica Xk X %k X kK X %X &k % %
Konosirus punctatus ® %k % %k % % % %X % X %
Callionymidae unid, % % % %X % % ¥ % % % %
Engraulis japonica R Rk k ok X X % % %
Konosirus punctatus X % % E
Gobiidae unid. ¥ % % ® * % %
Callionymidae unid, x % % X
Sebastes sp. * %
Sebates pachycephalus %
Sillago sihama %
Scomber japonicus *

4-2-3-2 WA+ L 3T

BT @ A7t dF FAsAY. X AS gFdH A=
o7k A AR ZA AFHARNLH, 53 Ui ge] A FA 10904 o
F 283

ARl BAT ol @ FAG HEZ AT Aol A SdE
e A AAHAAN AYHAAEH, 53 BYFANAM dF AU A
Aol AT AXNG AFAAT 2F A HAH(Fig. 4-2-14).

ol@gel AfdE W JFAM AFHe= JEHRY EFAF
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Engraulis japonicus
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Fig. 4-2-14 Comparison to dominant species between egg and larvae

at each station (Upper: Engraulis japonicus, lower: Konosirus

puctatus)
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(Callionymidae unid)9] A% H& FolAat A QA ZAH ojde] &4
sQon, Axole] Aoz Hutdd AANF FHANN £F FHIFAS
FEo]F AS oee AYHAN Ao AAele M 45898 A
A AP AP AU
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4-3 A EZA

4-3-1 FA BEAY
4-3-1-1 5 2 A+ £X

19939 499l & 2379 AAHAM AN AMNYE ZAAA F 179F
o AEo] UG (Fig. 4-3-1). ERFT ¥2 2Y, 33 FE(Annelid)
T OEF7 63T 22 AA €8 F Fol 3B2%E AAEY Y 2 F
o] £d3 wBFToH, dAFTEMMolusca)e]l 43F(24.0%), HAEFE
(Arthropoda) 5 7+ 2+ 7 (Crustacea) 7} 49%(27.4%), FFE
(Echinodermata)°] 13%(73%), 718t EfFTol 11F(6.1%) =d3}A
(Fig. 4—3—2). 7188 &R TdE 744 5 E(Cnidaria) 3%, AT%E
(Sipunculida) 2%, €% % & (Brachiopoda) 1%, # %% & (Nemertina) 4%,
A M4 F & (Chordata) 1% °] E3 5} H(Table 4-3-1).

A% MATE F 3348MAZ o FA BEFI 184242 AA
28 MNAF Fol 55%8 AAHA 7177 g A T BEFTOR
et on, AAFEo] 6997]A(209%), #ZF7F 68271 A](20.4%), =3 %
Eo] 4974 (1.5%), 718t BEFFol 7670 (1.7%)2 ‘1ebgoh(Fig. 4-3-3).
7Z1et ERToE ZFTEC 5AA, 4TFE UAA, T E A, &
B E 24704, ANFE 2AA 7T T H A (Table 4-3-1).

TET ¥42 2¥¥ AP & vxdrE, d=F7 33 37 288
Ad A FHANM FdRAe, AANEEY BAF FAH 15 22, 238 A
4 2070 AHANA, TAF A A 328 AAF 210 BHAAN &
a3t SHUFEL 1471 FAHAA @38 A (Table 4-3-1).

AREE M B2 Fo] 28 AL AT 47 AR FHL

A3 20004 64F ol 283U, A 21ME 60F°] @A HF
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Echinodermata (7.3%)

1

H Mollusca (24.0%)

Annelida (35.2%) }

Arthropoda (27.4%)

N

Cthers (6.1%)

Fig. 4-3-2 The proportion of number of species by taxonomic groups
in Cheonsu Bay, April 1993.

Table 4-3-1 Number of species , abundance and number of stations in

major taxonomic groups in April 1993.

Taxonomy Number Abundance Number
of species (%) (ind. /0. 3n2) of stations(%)
Mollusca 43 (24.0) 699 (20.9) 20 (87.0)
Arthropoda 49 (27.4) 682 (20.4) 21 (91.3)
Annelida 63 (35.2) 1,842 (55.0) 21 (91.3)
Echinodermata 13 ( 7.3) 49 ( 1.5) 14 (60.9)
Others 11 ( 6.1) 76 (1.7) 15 (65.2)
Cnidaria 3(1.7) 5(0.1) 5 (21.7)
Sipunculida 2 (1.1) 14 ( 0.4) 5 (21.7)
Brachiopoda 1 (0.6) 31 (0.9) 3 (13.0)
Nemertina 4 ( 2.2) 24 (0.7) 13 (56.5)
Chordata 1 (0.6) 2(0.1) 2 (8.7)
Total 179 3,348 23
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Fig. 4-3-3 The proportion of Abundance by taxonomic groups in
Cheonsu Bay, April 1993.
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Fig. 4-3-4 The relationship between abundance and number of species

at each station,
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P URAGANE dF B2 94X FAH 8AA 61F, AAH 14414 52
Fol AT 71 AL Fol FIY AL FxA F 2 AA A
A 302 1F 295 An, A4 29 X 4H 23AAME 1% &9
st AdE 24 T4 BT 29F 22 YE R (Fig. 4-3-5).

AAE BT 28 NAFE 4HAZ degton, o] Fo 73 B
AAZE 28 A9 BAH 142 4610271 @85t 300/ o] 4o
28 A9 FA 811,21 T A Ageltt. 713 A& AATFE YEd
AL A 2302 dA A weo] @AY, AA 39 B9 27HA
gko] & A3t A H(Fig. 4-3-6).

Y 29 MASS F5E vEHEY, 34 81420128 AP =
E AAAA 50F ol3t, 3004/HM7F AP HANLH, A Guich o]zt AA
7k 10-30FAte], 50-200/0 M A =9 HEE Holx A (Fig. 4-3-4).

4-3-1-2 3 ¥ X

23 Nxg A4 AHAAN 289 NATE FLE FFAAM FAE
Le Bris indexol] 9% $-3dEF EFXE Table 4-3-2¢14 & & Ao, 73
B2 MA/ 287 F& oWl 7 Theora fragilis2 127 A AHAAA
B7AA 7L 2838 HA 28 AT 10%E AAI}AHY. dFLE o
E %9 Lumbrineris longifoliaZ 137§ A AA 272784 (8.1%)7F &8s}
A HA 2@/AAT 100G 88 T BF 75 Boln, 9
A AFE 2% o|&d Neptys oligobranchia, Prionospio krusadensis,
Glycinde sp., Arcidea sp. #2Zt%¢ Aoridae unid. F°lt.

Mg e £d WUEE 2 FozE 157 AAANA 243 gEFY
Glycera chiori, Gricinde sp.7t 029, 147} AAHAA 23T dRFI
P.krusadensis$t ©|vl s} 721 Moerella jedoensis7t At 1070 AA o4
9] NHeA EHI FL& EF 12502 ey,
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Fig. 4-3-5
1993.

Distribution of number of species in study area April
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Fig. 4-3-6 Distribution of total abundance in study area April 1993.
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Table 4-3-2. Dominant species list ranked by Le Bris Index.

Rank Species %*Phy Total % of Freq. % of Lebris
ind, ind. Freq.

1 Lumbrineris longifolia po 272 8.12 13 56.52 6198794
2 Sigambra tentaculata po 72 2.15 13 56.52 2792843
3 Nephtys oligobranchia po 259 7.74 13 56.52 1863993
4 Theora fragilis bi 337 10.07 12 52.17 1189422
5 Aoridae unid. cr 137 4.09 8 34.78 876368
6 Glycinde sp. po 130 3.88 15 65.22 716447
7 Prionospio krusadensis po 226 6.75 14 60.87 650287
8 Arcidea sp. po 107 3.20 10 43.48 609061
9 Amphareta arctica po 70 2.09 13 56.52 539544
10 Eriopisella sechelensis cr 43 1.28 9 39.13 538554
11 Moerella jedoensis bi 63 1.88 14 60. 87 467552
12 Glycera chirori po 66 1.97 15 65.22 460209
13 Heteromastus sp. po 71 2.12 8 34.78 443631
14 Eteone longa po 14 0.42 5 21.74 412937
15 Gammaridae unid, cr 19 0.57 8 34.78 411839
16 Sternaspis scutata po 61 1.82 9 39.13 339786
17 Abrina lunella bi 25 0.75 8 34.78 328984
18 Ampelisca sp. cr 29 0.87 7 30.43 297045
19 Anatides koreana po 26 0.78 9 39.13 287240
20 Raphidopus ciliatus cr 41 1.22 6 26.09 241497
21 Anisocobula venusta bi 15 0.45 5 21.74 239930
22 Magelona japonica po 25 0.75 9 39.13 207283
23 Cumacea unid, cr 22 0.66 8 34.78 191956
24 Eunice artemata po 15 0.45 2 8.70 190424
25 Dosinia sp. bi 10 0.30 7 30.43 137761
26 Gammaropsis utinomi cr 37 1.11 9 39.13 136752
27 Dorisca cf. nana bi 24 0.72 6 26.09 113031
28 Clymenella sp. po 19 0.57 8 34.78 87064
29 Pinnixa rathbuni cr 11 0.33 3 13.04 82303
30 Lumbrineris japonica po 80 2.39 7 30.43 81157

(% Phy: bi:Bivalve, ga:Gastropoda, ne

po:Polychaeta)

—116—

‘Nemertina, cr:Crustacea,



Le Bris indexol 9@ 3 HAsu QoA 713 s AXNFE
< Lumbrineris longifolia® UERtt. o] & 25 137 BHAA 2727
A7k £¥@sld AAEE AAFYd 81%E AAGUY. UIo=
Sigambra tentaculata, Neptys oligobranchia 2.2 109 Wl E°lA+=
+3E Fo dEF/ 63 MR B3, G FIE 3F, oludA 7 1FL
2 Yegd

SHAFe) X E B9 Llongifoliac A7 14914 97/4A71 £@3h«
7t Be A Edsdom, A 644 T6AA, A 1144 47A4A,
AR 4oA 284A7F 28T 28 EXE w2 A F2E AYE A
Adol A nE BEXE HJoH, W RGN E A 2EsA ¥y
(Fig. 4-3-7).

G2 F9 Stentaculata®) 75 AR 54 20747t @AW, ¢
Zd REA 28 EXE gt wde v R XYM AY &
#3tx ¥ % (Fig. 4-3-8).

N.oligobranchia® 2% AA 744 944A7F 23 Jen, A 149
AH 2001 E Z+Z 444007 @A o] F& FEA F2& A
dae A AYQdH & E¥XE 2 YH(Fig. 4-3-9).

N A F Tfragilisc AA 1104 9AA7 @A™, A 12
ot 14914 ZtZ 49, MAAE 28T EEE F2 FE F2 A9
A &8s Jow, ¥F FERE MY T FIFIAAT edA
(Fig. 4-3-10).

2zt 7l Aoridae unid® @& F &3t 2717 WS FE Fo=
AR 4904 3844, A 14ME BAAM AFHJUG. F2 AHEEFo|
B AL dF I Ar-T T MF A<t AHAAN F=2 2dd
A} (Fig. 4-3-11). &2 Eiopisella sechelensis= A7 10914 17F °l
2dste% AT 249 MM £ddYeH, FE FE F2 AHA
Me BF 2493 AtH(Fig. 4-3-12).
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Legend: 10< @ lls (@ 30 3ls ‘ <50 512 ‘
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Fig.

4-3-7 Distribution of Lumbrineris longifolia in Cheonsu Bay,
April 1993.
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Fig. 4-3-8 Distribution of Sigambra tentaculata in Cheonsu Bay,
April 1993. —119—
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Fig. 4-3-9 Distribution of Neptys oligobranchia in Cheonsu Bay,
April 1993.
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Fig. 4-3-10 Distribution of Theora fragilis in Cheonsu Bay,
April 1993.
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Fig. 4-3-11 Distribution of Aoridae unid.
April 1993.
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Fig. 4-3-12 Distribution of Eriopiselle sechelensis in Cheonsu

April 1993.
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Fig. 4-3-13 Distribution of Ampharete arctica in Cheonsu Bay,

April 1993,
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Fig. 4-3-14 Distribution of Prionospio krusadensis in Cheonsu Bay,
April 1993. —125—
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Fig. 4-3-15 Distribution of Glycinde sp. in Cheonsu Bay, April
1993.
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Fig. 4-3-16 Distribution of Arcidea sp. in Cheonsu Bay, April
1993.
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Fig. 4-3-17 Distribution of Moerella jedoensis in Cheonsu Bay,

Apri 93.
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Legend: 10 < @ 1ls . < 30

31< ‘ < 50 512‘
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Kwangchon

Fig. 4-3-18 Distribution of Glycera chirori in Cheonsu Bay, April

1993.
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U2 FQ Amphareta arcticas AR 14904 2574 A 7F 8o,
137 AAANA 28t BEA $2 4% 2YTE ALsT A A
Jolq nE 28 wATHFig. 4-3-13).

X272 Prionospio krusadensist A7 894 82/4A7F €8IS
W, ZERadd Be AA} 2844 $2A BEe AW A A
AN £%9 28& 2AtHFig. 4-3-14). GEFA Glycinde spt &
130447 28stdon, B2A B2 AW AN W AN nE B
¥ E ¥ HAHFig. 4-3-15). Aricidea sp.E FEH L FAo=Z 10/ BH
NA 2@ 59 cHFig 4-3-16).

JMARA Moerella jedoensis= HEA Eag ANG HA oA
2%o] 2dAT. 288 AN 2% WS Fopd Az AYE A
o 2 HA(Fig. 4-3-17).

HEF Glycera chirori® A4 AXG] AA nE 2d FA4L

BRAT 8 AATE WS &89 cHFig. 4-3-18),
4-3-1-3 %A A5 A

G4 = (Diversity)£ 1.27-3219 WHE vegon, 713 ¥A Jed
A9e AA 2201%, 71 A JdEd A9 AH 1300, FF 2.28%
Heren, A9E2s itk 37 A9 A 4567404 A deEge
W, FE ol AYdME & U= g el

T X (Richness)t 1.66-6912 A9 we & HAE BJdt 7% &
< A9E AA 89, /M A dEd A9 AAH 2200 BF 4158
Yetioh

TTEY 29 AH 1344 09322 713 EL e veden, A
6 A 0642 713 2L #E A HTL 07622 YEegow,
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A5

&

QERYGE FFAAM =4 dEEo

Table 4-3-3. Ecological indices in each station, April 1993.

Station Diversity Richness Evenness quinance
1 2.04 3.94 0.69 0.57
2 2.23 3.05 0.85 0.42
4 1.99 3.65 0.66 0.58
5 1.9 3.23 0.74 0.59
6 1.88 3.4 0.64 0.6
7 1.87 3.16 0.65 0.64
8 2.84 6.91 0.77 0.39
9 2.02 2.51 0.79 0.46
10 2.24 3.92 0.78 0.42
11 2.51 6.15 0.7 0.49
12 2.13 3.24 0.75 0.51
13 3.12 5.55 0.93 0.23
14 2.56 5.59 0.72 0.43
15 2.06 2.75 0.86 0.47
16 3.03 6.07 0.9 0.21
17 1.53 2.48 0.64 0.69
18 2.93 5.49 0.92 0.23
20 2.94 6.89 0.81 0.34
21 2.51 3.51 0.84 0.37
22 1.27 1.66 0.65 0.73
Max 3.12 6.91 0.93 0.73
Min 1.27 1.66 0.64 0.21
Average 2.28 4.15 0.76 0.47

SHEY A% AA 2204 7t A dEsow, AA 16914 0212
A Jdebgth 571 8ol JEd ¥ I FFo] BA dEgen, Wy
A ¥ #& vebllth(Table 4-3-3).

ttFxel F e BAE BRYE, 2A AAY 2FSE YFo o
fREY AHo dgFxErt 2011, F 7 205 W2 vERen, A
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Fig. 4-3-19 The relationship between diversity index and species
compositions (upper: number of species, lower: abundance)
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Fig. 4-3-20 The relationship between richness index and species
compositions (upper: number of species, lower: abundance)
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13,16,189) B¢t ¥L 9¥EE Uedlz, 34 811,1420219 A5 B
S F Y =& d¥EE Ul HFig4-3-19).

gGgxe AT Aede TdFA AXNE FHEC] HUHHH{ {FAR
MATe v & dIEE 2oz Yo, HAF AAE] F59 AA
F7h % X Aoz JUeytH(Fig. 4-3-19) ol TES T4 @
A, Tx AATY BAANNE Jegoh(Fig. 4-3-20) WoE 3 3 47
o] AHe] F 9 AAFAA AolE Bolm 3ot

4-3-1-4 A=A ¥4

A 28 F T AAFE EAFTA b A NG Z3g 2

Ul 2Fe2 UrolAn, A 79 A S5 AELE VAT ¥
o 2F& olFAeH, A 3, 21,22239 AfdEe AH FAEE Ho
A e AFeE JegRd(Fig. 4-3-21). 2§ 1L ¥24 229 HAfw
& AAE 5/ APz olFoAHY. 2F 28 UFE FALE A
vt e ol27) 71A] FHe NG XTI Yo F 9 Moz o
FolAdt A 39 BS wAdTF 249 FHeE FAHALW, I1F 4
T AT 4F ¢F dAdd A4XNY AA 1517F% 202 FAHAHUGY
(Fig.4-3-22)
Arete X 2EE F T 1070A ol MY 47F & Oz AR
e & 24 3A 3 2§22 YrIHI(Fig. 4-3-23). 29F ] £ 35
R 1FL FE2 AFY EF YoM FE o o2& XNddMy &
dE FEo THH Jdon, AXNGAgM 1F &¥s= Lliongifolia, G
chirori 5% 7]¢] ETHHUDG. FER 2N o Y32 o774 &
83 ¥ P.krusadensis, P.paradoxaE s ©] 21§ TIHAAG.
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Fig. 4-3-21 Areas of three station group from cluster analysis,
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Fig. 4-3-22 Dendrogram showing the result of cluster analysis among
stations, April 1993.
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Species Phylum

Theora fragilis bi
Amphareta arctica po
Philine argentata ga

Glycinde sp.
Moerella jedoensis E?
Sigambra tentaculata po
Sternaspis scutata po
—— Thrxy sp. po
Lumbr1ner1s longifolia po
] Glycera chirori po
Arcidea SY. po
Eriopisella sechelensis cr
Nephtys oligobranchia po
— -—————{:EEEEEE Paralacydonia paradoxa po
Prionospio krusadensis Eo
N Abrina lunella i
— Raeta pulchella bi
— Aoridae unid. cr
Nitidotellina minuta bi
N Ampel isca sp. cr
- Anatides koreana po
Magelona japonica go
— Dorisca cf. nana i
r______4-——————-l-Ieter'omast.us dp. po
| ambalagamia fauvelli po
Mellta sp cr
Raphidopus ciiﬁatus cr
I Ampelisca misakiensis cr
ﬁgigogobula venusta bi
——— rineris japonica po
{ [ Gammaropsis utinomi cr
| Clymenella sp. po
— Photis longicaudata cr
Cumacea unid, cr
] — gtothyrls grayi br
—:E K lis japonicus cr
Thelepus sp. po
I Corophium sp cr
! Gammaridae unid. cr
r_______I-——————————-P151d1a serratifrons cr
— l Limaria hakodatensis bi
Eunice artemata po
————— Xenophthalmus pinnotheroides cr
L——— Owenia fusiformis 0
Ruditapes philippinarum gi
____________[___—_———£::::::::::: Musculus senhousia bi
Chone sp. . po

L i |
1.0 0.5 0.0

Distance

Fig. 4-3-23 Dendrogram showing the result of cluster analysis among
characteristics species collected, April 1993.

(* phylum: bi—Bivalvia, ga—Gastropoda, po—Polychaeta
cr—Crustacea, br—Brachiopoda)
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GE I2FE WYFAM 2dE 15%Foz FAHYL. A
13,14,16,20 & FA & Z Lumbrineris japonica, Gammaropsis utinomi
ol ZFHUG. B BZANE @A HYF AP B AA
7t ¥ % Photis longicaudata, Owenia fusiprmisS 5 7)o L5
O EUE FaFR 3FoR FAHFNEY, YFo] 9AF AP T)A
542 2¥Y 2oz A (Ruditapes philippinarum), =9

(Musculus senhousia), B2 A3 ) %<2 Chone sp.5°] L5},

4-3-1-5 2§d HBER

Group 12 A5 5Fe X 5/ APoz FAHHYoH, £ 525
ol 2dstd 184% 2 AA 3P oM, group 2= 118F o) =83 41.7%E
XA, group 3& 271 W) 33F o] HAs 117%S A &Y
AL, group 4= 57 A 80Fe] FAd 283%F A A H(Fig.
4-3-24).

TETHE HAE B9 group 194 E dASEo) 13F, 287} 13
%, GER7 3%, IYRI 2%, JHEET 1Foz Yo
group 21 M= AAFECl 21F, AL F/ 34F, 3EFI} 9%, 2nEs
°l 5%, 7IetE&Z°] 9% £33, group 3¢ AATEo| 42, ¥
T7H 172, SYFEEL & F= 2834 Qpod, JEBEET 42 2
@3t group 45 AAFEC] 17%F, %A HIt 18%, dEF/t R, =
A% gl 7%, 71858 T 5% 283Ut (Fig. 4-3-25). RE Z 230
A group 27b 7t} Be Fol 2¥IAT. A4 Ao o
group 18] B4 57} AL T Joy w79 37 JHtoz 7
¥ group 4RTE HE FFE BT F, ¢ RN Q72 g&

Z AN 2dE F £ T YeE ¢ £ 9

i?.,
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MAFAE  group 1914 53670 A, group 2914 201370 %), group
391 A 11870 A, group 4914 39270 A7t 283 F e, o]F FHEEE
T &8 MA+E @AsHE, group 1€ HT 10770A, group 2= H o
22370 A, group 3& H T 59744, group 45 HTF 13077 2% A
o2 Yegth(Fig. 4-3-26). =% FJEE 748 A9 F F=
g%, 7 238 MAFE 7MF 2A dEPY. 2 AT AR
drgdE dRAYGe FFF s AT AAFI 24 deEwo

E2HF2E 28 MAFY vls group 1AM E AAEE° 105704, 3
AR TIAA, GRF7E 33AA, S F ] 14A4A, JIHEET ]l 3AA
2 Jeto, group 291ME AAEFEC] 448/MA, AAFE dATESH
T4 AA7T JdER, dEFE 790MA, SHFELS 1474, NEFE
Zo] 26704 @3 A. Group 3 E AAEEo] 670, BAFI 12
AR, GRFI 87/4A, 71et5E 0] 1344 23 J 2w, group 494
e dA5Eo AA, ZAFIE 12714A, dEF7E 1614A, FHYFE]
1874 A, 71et5 & o] 3270 @A NAFAAE d2{FI ZE F
HolAd dREEE AAFIAAT AGEE FRAGAE ol {71 vl
A gL HFE AAFT ded v FFAFANE RAFH B F

o] @3 AoE YEIYH(Fig. 4-3-27).

N

Table 4-3-4. List of Characteristics species each group
in April 1993.

Group 1 Group 2 Group 3 Group 4
S. tentaculata T. fragilis P. krusadensis L. japonica
Glycinde sp. P. krusadensis Sipuncula unid.1 P.serratiforns
P. krusadensis L. longifolia 0. fusiformis C. grayi
T fragilis N. oligobranchia Glycinde sp. L hakodatensis
M. jedoensis Aoridae unid Magelona japonica Byblis japonicus
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Group4 (12.8%)

Group1 (17.5%)

Group3 (3.9%) &

Group2 (65.8%)

Fig. 4-3-26 The proportion of abundance at station groups from
cluster analysis.

Abundance(ind. /0, 3uf)

Group3 Group4

Mollusca Il Arthropoda  [_] Annelida
[E] Echinodermata Others

Fig. 4-3-27 Abundance by phyla at each group from cluster
analysis.
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zZ} groupvttt $-AHsE F& AHEDA group 194 E GEF ol
AH7t F £L olFu Ut Stentaculata®) 7S AA 5% 9dAM 7
2070 A7t &880, Glycinde spd ZS A AFAAM 2F FAHI}A
t}. P.krusadensist AR 914 3BAA @A, Tfragiliss B3 1
A F 283Yt Group 290 E Tfragilis7t A3 11,1214 4 BF
90/ Aol Zddd F B Axs £33 Foln, HIo=
P.krusadensis, L.longifolia, N.oligoranchia 52 9E2#%7l $3F22 Y
Btk Group 391A € 270 A Te] £@H $HFFT £ F Y2
o, ¥ AFNAN EF 8% ¥ Magelona japonica & F Bl
P.krusadensise A3 1744 3147 £3ds5en, HFFEA
Sipunculida unid.¢] A3 15914 97t &dsd FoFoz YeEw.
Group 49 A%E ©9& AFAA 3T AY FEHAA *d= F55% F
Eo] $HFo2 HAT. A FAAA 2d FL F FTE UoH,
2 AR 244 &8 FEol $HFLE UEERG. HGEF
Lumbrineris japonicae B3 2114 517/0A7F €33, @7 &
3t Pisidia serratifrons® B3 21914 31707 2388 AJ 0. gute] ¥
st MAse ¢E£FEA Coptothyris grayi= A 2104 2670 %7}t
A A 5 AH(Table 4-3-4).

Group ¥ AT AAS-E vZHEE GEEE group 194 201,
group 2914 259, group 3°lA 1.79, group 4914 2722 group 4°1A
7Hd =A dEst A3 e FHel £HE  group 271 HE HAE
et i oH(Fig. 4-3-28).

5% group 194 332, group 2944 533, group 39AM 262,
group 4914 458 group 27} 7t ¥ A YEwT. group 39X E 278
9] Aol AY FAIY TEE Eoln dev, group 404 3/AFH]
zZt7) Extole) F=& Bol UTH(Fig. 4-3-28).

T5EE group 1914 0.74, group 2914 0.78, group 341 A 0.75,
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Group 2
Group 4

2.5 Group 1 }
Group 3

Diversity (H')
n
P
.

1.5

14

0.54

Group 2

6 Group 4

Group 1

Richness(R’)
5

Group 3

Fig. 4-3-28 Mean diversity (upper) and mean richness (lower) at each
group from cluster analysis.
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group 4°14 0.88& uUedth ZE groupd A AR gg dEhiR
on, group 49 AL & Fo] 1A &8 A7 WorA ¥ @S
B A} (Fig.4-3-29).

odxel A% group 194 E 053, group 2914 & 04, group 39l
ME 058, group 4914 0322 Yegen, Auxoez @ & u
el olE @ ANYdAM AFHoez FHEFE Fo] foH, e F
ol A& AAst ¥ E AL Hols] WEold. &7 MY A=
FA4L Hole group 47t 7HF #& #&E B AT (Fig. 4-3-29).

it
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1 Group 2
Group 1

0.8

0.6

Evenness(J’)

0.4

0.2

Group 4
Group 3

0.8

Group 1 Group 2

0.6

Dominance

0.4+

0.2

Group 3

Group 4

Fig. 4-3-29 Mean evenness (upper) and mean dominance (lower) at

each group from cluster analysis.
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4-3-2 A EZ
4-3-2-1 5 % AT £X

1993 8¥ol HEwelM 30/ AAE MAA}Y A AT (Fig.
4-3-30). AN AEL & 200F ) 10,23670 A 7F 2 H = A H(Table 4-3-5).

FEF ¥E F F£E UEREHV 84F o2 AA 38 T 420%F
AAsAew, #F4F7F 54%(27.0%), AAFE] 41F(205%), I E=°
9% (45%), 71Et BETo] 12%F(6.0%)8 A A 3AH(Fig. 4-3-31). 7|Et&
EFoRE ) FET EFHJEY, FHTE 5%, ATFFE 2%
HAYFTEC) 1F, FHEEC 4 F Solth 41F°] 238 AAFEANC 9
7} & (Polyplacophora) 7t 1%, 8% 7 (Gastropoda)7} 18%, ol wjs} & 71 22
Fol TEFHUG

Y F 9 48 F& HF UFTo] 28 T Aoz YEHEPoH
AR 30004 744 8L Fol 2@, AA 200M 7Fo] £d3
71 e F4E JdERT AgER ynded AXTE FPdAAE H
2099 F0] 2@8AL, 5T Y72 2FH F FE T/ o=
E} 5t th(Fig.4-3-32).

PRZYZ F 59 PTE W P BS PES AXdn JE o

£

2579 A% AA 30944 51F0 @AY, FF 1229904 4F° €&
At BAFA B¢ AH 3094 20F0) £33A2H, FAF 299 B¢
g ZE 2@3A ¥t AAFTEY BF¥ RE AFAA 10F "Rt
g 238 ¢4<S RAA(Fig. 4-3-33)

f

AAFAME GRFIE 4414447 2839 AA 28 AASF9
431%E AAHHon, dAFEL 4,053/ (39.6%), A TEL 1,35170
A(13.2%), IHEE 31270 (3.1%), 71E+EET(1.0%)E = A 3 A H(Fig.
4-4-35). £%F0] 28 Y 7IBkTETAE BB EFEC] 1270, 4T7F=E°] 6
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Fig. 4-3-30 Map showing the sampling station, August 1993,
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Echinodermata (4.5%)

. Mollusca (20.5%)

p.

Annelida (42.0%)

77

Arthropoda (27.0%)

N

N
<]

others (6.0%)

Fig. 4-3-31 The proportion of number of species at each group
in Cheonsu Bay, August 1993,

Table 4-3-5. Number of specie, abundance and number of stations in
major taxonomic group in August 1993,

Taxonomy Number Abundance Number
of species(%) (ind. /0. 3m?) of stations(%)
Mol lusca 41 (20.5) 4,053 (39.6) 30 ( 100)
Arthropoda 54 ( 27) - 1,351 (13.2) 29 (96.7)
Annelida 84 ( 42) 4,414 (43.1) 30 ( 100)
Echinodermata 9 ( 4.5) 316 ( 3.0) 26 (86.7)
Others 12 (  6) 102 ( 1.0) 29 (96.7)
Cnidaria 5 ( 2.5) 12 ( 0.1) 8 (26.7)
Sipuncul ida 2( 1) 6 (0.1) 5 (16.7)
Platyhelminthes 1 ( 0.5) 22 ( 0.2) 11 (36.7)
Nemertina 4 ( 2) 62 ( 0.6) 21 ( 70)

Total 200 10, 236 30
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Legend: 10 <@  11s@ <30 3= () < 50 512.
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Fig. 4-3-32 Distribution of number of species in study area, August
1993.
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Number of species

Abundance(ind./0.3m2)
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Station
Il Mollusca [7] Arthropoda [} Annelida
Fig. 4-3-33 The proportion of number of species by major taxonomic
groups at each station,

800 =
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2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Station

Il Moliusca Arthropoda [__] Annelida

Fig. 4-3-34 The proportion of abundance by major taxonomic groups

at each station.
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Echinodermata (3.1%)
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Fig. 4-3-35
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The proportion of abundance by taxonomic groups in
Bay, August 1993.
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Fig., 4-3-36 The relationship between abundance and number of
species at each station,
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AA, BYEE] 22703, FPFE 24 TFHAAG. AAFE FTole
@77t 54, olw#AFs 38094A, EZFsE 23944 EFAAG
(Table 4-3-5).

A9 AR BEE A9HA Xol& HolA dx AWHe= {4
& AAF7E 2AsAoH, S AHF FAHA 5, 12, 29 AN &%
AAHANAT. AAE FF FQ AAFE 3414, B 20904 8434
AZ 7HF B Fol 8o, A 1244 @A 13/4A o] £
A tH(Fig. 4-3-37).

F8 TEF UZ 28 /MATE vZHEY, AATEY 2§ Ar

G 2@AATY AL AAgGr) dF2 25E AT
Zarste A%E Bon, AXNFEY FF ddzE FFAHANE HLE
F& Holtr} R E BFE FAMASFVE FUhsE 4L EAG R
F A9 FE5E FAHLE T FEAAN AL Y] A F¥E 2
A (Fig. 4-3-34).

AAF &9 NAFS Trske A= ALT 479 FHEA ZA
23,2527,28 5o AAso v& B F £E& dENod, dFE B
o] 20-40%F, 200-600/0 A7} #@ 3= F3FL EAH(Fig. 4-3-36).

4-3-2-2 $AFTY X

A AN 7t BE AAJ 28 T oluWiAFTA Tfragilis2
227 AANA 2884/ A7t Edd HAA FEAMAMTY 282%F AR
A Loz B /A 28T AL dRFA Llongifolia® 2170 A
Aol A 131370 %7t 88T ©]lE FF L Le Bris indexo] 2% 3
$ B7tAME $HF22 YeKtth(Table 4-3-6).

Tfragilis®] 7S A7t AAF AAE Adstnes At FFAA
FHo cl2717tA g ¥ L FUT. AFT AFANE EF AHAA
Aol o, A 28HA ¥ JHF Bel 88 AHL 2
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45 29 94X HAH 622 4324A7 FdHHLH, A 1TdAME
40170 A 7+ & 4 8 A oH(Fig. 4-3-38).

Llongifolias A 14914 3147077 288 713 &€& AA7 €4
9o, Tfraglilss # A QA EdAAT Tfragilis?7t Bl &
#AE QA E ddHoz AL AAFE 2 A (Fig.4-3-39).

B Z 89 Philine argentata= 17670 A7 2dsdd 2170 FAHAA
2939 & EANEZ Q3 $HFLE Yun o] F& MR e
AFA7E 288 9L A4 1622 18447 A& Awyoz &
FAANA 104A vigre] 2@ A5 (Y Axie] 23 2& &8
F4-E HA(Fig. 4-3-40).

279 Noligobranchias 2470 AR A 767 A7t &dsA. 7H3
ge AAr 288 A9 AH 3008 4 97 28 A EH3
o sAlT A FH AN g 2L EAD(Fig. 4-3-4D).

2zt 2l Raphidopus cillatuse 227) B A A 1540# 71 @A
A 694 309 o277 ng €8 ¥ EAH 53 AH 2594
204 F 7 283 A vE AA &8 LR YEEH
(Fig.4-3-42).

GREHFQ 257 AAYo|(Sternapis scutata)= 1270 BA A 26774
A7 ARARG. F2 A5D FEAA 7 1314 259 ol A
dd AFHez 2dsgen, H 2004 BAA 283 M BL
AA7L 28 Aoz Yers H(Fig.4-3-43).

R #9 Glycinde sp.e 1978 AAAA 156A4A7 AFSHUT. F=2
2% ogAHdAM F2 st en, AH 21404 23/A7 23 7t
F B A &3¢ Aoz YE R (Fig4d-3-44).

T2 59 Heteromastus sp.c 1570 AA A 73A4A7 2d3AT3
A 694 2147 28 7MY B 2dE gAeH, FE F4H R
AU z22d Agd A ALY 5 14, 16, 27 AN £dI}AG
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(Fig.4-3-45).

o) o) 8] 59 Mjedoensisx= 1771 AAA 200/ 77 2dsdt. F
2 Fx o)FAYiA Ao, FH 2544 4147 2@t M7
Be 282 EAHFigd-3-46). AFHAHA vud F£Ho] A, B
et Heo] EAE HALE Ad AHdA F2 BS AAZ dERg
(Fig.).

GRFQ Gcehirorit 237 AAAA 87AAI EAFA, MPE HE
Fol 7t B AAHAA 3% A= vy a3y ZFF &8 A
ALzt 104X wwtez vetgow, A 9d0A 127447 28R 7}
T B Yol ARE Al (Fig.4-3-47).

G XEF9 Amphareta arcticac 147 AANA 262727t EA& A
AA 28 AAFANE 52 ¥FE AT A 30404 73 15070
A7t adsdAen, G FHAME FFI0MA TR 2% £d3}A
}(Fig.4-3-48). £2 FE o]FX A Mt ALZ Yeno.

G EFA Arcidea sp.t 1770 BAANA 109A4A7F AAHASG. BH 3
A 2970 &7t AP 7HF Bol FEFE Agein, FF 1074 wgte
2 ASLT FRAYE FHo2 F X3 AHFig.4-3-49).

ol wj #| F <1 Mytilus edulis galloprovincialst 6137137} &##83d &
T 5 3WMAZ & AAS SAFHAAT A 134F 3TW AR
A gt 28I, dE AdeMe Ay @A Ly

e
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Table 4-3-6. Dominant species list ranked by Le Bris Index.

Rank Species #*Phy Total % of Freq. % of Le Bris
ind, ind. freq. index
1 Theora fragilis bi 2884 28.18 22 73.33 17764786
2 Lumbrineris longifolia po 1313 12.83 21 70.00 9038145
3 Philine argentata ga 176 1.72 21 70.00 1489590
4 Nephtys oligobranchia po 76 0.74 24 80.00 1438081
5 Raphidopus ciliatus cr 154 1.50 22 73.33 1307048
6 Sternaspis scutata po 267 2.61 12 40.00 1090432
7 Glycinde sp. po 156 1.52 19 63.33 1007167
8 Heteromastus sp. po 73 0.71 15 50.00 996466
9 Moerella jedoensis bi 200 1.95 17 56.67 984862
10Glycera chirori po 85 0.83 23 76.67 946304
11Amphareta arctica po 262 2.56 14 46.67 900883
12Arcidea sp. po 109 1,06 17 56.67 823135
13Sigambra tentaculata po 110 1.07 19 63.33 711780
14Thrxy sp. po 105 1.03 16 53.33 663063
15Protankyra bidentata ec 136 1.33 16 53.33 618384
16Anatides koreana po 96 0.94 17 56.67 609880
17Terebel lides horikoshii po 184 1.80 12 40.00 603999
18A4Amaocana sp.1 po 129 1.26 16 53.33 577342
19Gammaropsis utinomi cr 176 1.72 8 26.67 421355
20Amphicteis gunneri po 114 1,11 9 30.00 404840
21Mytilus edulis galloprovincials bi 613 5,99 3 10.00 367094
22Nemertina unid, 1 ne 40 0.39 18 60.00 327863
23Melita sp. cr 78 0.76 12 40.00 297889
24Ampelisca sp. cr 97 0.95 11 36.67 282652
25Prionospio krusadensis po 100 0.98 11 36.67 280002
26Ampel isca misakiensis cr 128 1.25 6 20.00 279560
27Harmothoe sp. po 85 0.83 12 40.00 267939
28Eriopisella sechellensis cr 75 0.73 11 36.67 251327
29Chaetozone spinosa po 100 0.98 7 23.33 205957
30Syllidae unid, po 52 0.51 9 30.00 192583

(*Phy: bi—Bivalvia, ga—Gastropoda, cr—Crustacea, po—Polychaeta

ne—Nemertina, ec—Echinodermata )
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Fig. 4-3-37 Distribution of abundance in study area, August 1993.
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Fig. 4-3-38 Distribution of Theora fragilis in Cheonsu Bay, August
1993.
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Fig. 4-3-39 Distribution of Lumbrineris longifolia in Cheonsu
August 1993,
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Fig. 4-3-40 Distribution of Philine argentata in Cheonsu Bay,
August 1993,
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Legend: 10 <@ 11< @ <30 3i1< . <50 512 ‘
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Fig. 4-3-41 Distribution of Neptys oligobrauchia in Cheonsu Bay,
August 1993,
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Legend: 10 <@ 11< @ <30 31< . <50 5l .
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Anmyondo

Fig. 4-3-42 Distribution of Rapthidopus ciliatus in Cheonsu Bay,
August 1993,

—161—



Legend: 10 <@ 11s @ <30 31s . < 50 512.
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Fig. 4-3-43 Distribution of Sternapis scutata in Cheonsu Bay,
August 1993.
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Legend: 10 <@ 11<@ <30 31< ‘ <50 512 ‘
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Fig. 4-3-44 Distribution of Glycinde sp. in Cheonsu Bay, August
1993.
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Legend: 10 <@ 1l< . < 30 3l=< . < 50 512 ,
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Fig. 4-3-45 Distribution of Heteromastus sp. in Cheonsu Bay,
August 1993.
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Legend: 10 <@ 11<@ <30 31< ‘ <5 51> ’
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Fig. 4-3-46 Distribution of Moerella jedoensis in Cheonsu Bay,
August 1993,
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Legend: 10 <@ 11< @ <30  3is . < 50 512!
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Fig. 4-3-47 Distribution of Glycera chirori in Cheonsu Bay,
August 1993,
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Fig. 4-3-48 Distribution of Amphareta anetica in Cheonsu Bay,
August 1993,
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Fig. 4-3-49 Distribution of Arcidea sp. in Cheonsu Bay,
August 1993,
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4-3-2-3 A FH ARso Wz}

Z AAANAMY dIEE FF 257 JEReH, 713 e (YL A
A 128 137919, 7 & AYe A 3022 3412 dEgd §2 9
ZA7bE Ao X AHE] Re UYL E e Hon, HEw F1A
dollA JT7E LT E UYL 78 Ao & JEeg,

FTEY AS HF 659 71 FA JdEd N9 AH 3002 11.22
2 Yewts, /b3 3 A Jed J9e Ad 82 273 dERo AdH
LE2E Fk F29 A5 FARAN A JEHRIBY.

TTEY 2% BT 07322 HAA 494 0852 713 =4 e
o, A3 139414 0422 71 ¥& FAE 2t ¥5EY A4E UYE
S} frAbHAl AFwt ARAFe] e AYE Holx, YTE A4 E EA
bt ok

$AEY A9 BF 04622 AAH 13914 0772 7HF =4 dERe

o, 33 494 0252 7HF #& #€ E A (Table 4-3-7).
Q=S 4 AP 28 FTde] #AE B FERAFIH g4
LF7E %o ol FolANE AR¥AGH AT AHA 29404 HL Fos)
e dFEE el ol AN dgze F57F A &E
BAY. dFxst Y AASFSY HR2ANE AGAHQA AFS e
2 e kthH(Fig.4-3-50).

TEs 3AE T4 BAE ARF] MHAYL FFE ALY F
F47t Z7hstd FEE 78 Ao $X22Y AT TEg F
F7b AA dEgd. $AES At gAE 43 AL 2ol
9% sk ok (Fig.4-3-51).
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Table 4-3-7. Ecological indices in each station, August 1993,

Station Diversity Richness Evenness Dominance
1 2.23 6.21 0.61 0.57
2 2.87 6.93 0.76 0.38
3 2.00 3.97 0.64 0.62
4 3.30 8.08 0.85 0.25
5 2.37 5.06 0.74 0.50
6 2.05 3.28 0.76 0.56
7 1.67 4,86 0.49 0.73
8 1.85 2.73 0.70 0.59
9 2.48 7.64 0.65 0.51

10 2.84 6.16 0.85 0.33
11 2.66 5.34 0.79 0.38
13 1.56 6.37 0.42 0.77
14 2.94 7.58 0.79 0.37
15 2.69 5.90 0.81 0.42
16 2.23 4.20 0.77 0.56
17 2.63 6.71 0.74 0.46
18 2.77 7.23 0.73 0.36
19 2.60 6.55 0.73 0.42
20 2.62 6.64 0.72 0.45
21 2.51 5.62 0.72 0.40
22 3.06 7.26 0.84 0.31
23 2.87 9.01 0.72 0.44
24 2.92 10.57 0.70 0.47
25 3.27 9.64 0.81 0.29
26 2.92 8.69 0.77 0.40
27 3.33 10.03 0.82 0.28
28 3.10 8.12 0.80 0.27
30 3.41 11.22 0.79 0.27
Max 3.41 11,22 0.85 0.77
Min 1.56 2.73 0.42 0.25
Average 2.63 6.84 0.73 0.44
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Fig. 4-3-50 The relationship between ecological index (Diversity)

and species compositions (upper:number of species, lower: abundance)
at each station, August 1993,
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species compositions (upper:number of species, lower: abundance)
at each station, August 1993,
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4-3-2-4 AN EA

AA 28 75 EATTA g2 AYENG d, 34 349 aF
oz EYHAR, AA 299 A 128 A FAYS Bolx g+ FAHL
2 vebtth(Figd-3-52). 2§ 1& AF 1, 2, 4, 9, 23, 30, 26, 27, 8 5
I AAe] THHAY. T2 g FAJYE AL BEXNYG AAH 2
HEE FHAL2E AW JFF AHEE F4H AN (Figd-3-53). 2§
2€ ¥ 1670 A2 FAHNLH, Bulo] YA R E HHo] o)
o TEHUAY. 2§ 3& A 3510% 3/ APz FAHJY. F2 O
¥ 1o 9T AMFERZ FAHH Acd, o5 24 AFoz HEA
L2871 &5 Je AFeld.

8dd AIE T FA F EI/MASF7E 100/0A o 83 21F
de T4 JAEHE AN 27 £2dAF " 2A 3 21FL=
ol AT Tfragilis, Llongiforlia, S.tentaculata, Arcidea sp. 5& 2

T A ILE EEF Hole FoE FHIFAT AoVt AT F
d FHANA MY FE°IY. M. edulis galloprovincialis®t Corophium
sp.E AR 13 29AT FAFHor FHY FoT FAEE BgoH,
Terebellides  horikoshii, ~Amaoana  sp.l, Amphicteis  gunneri,
Gammaropsis utinomi 5< AT JFAAT AFHoE Edse F
E2 FAES YW HFig.4-3-54).
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Fig. 4-3-52 Dendrogram showing the result of cluster analysis among
stations, August 1993,
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Species *Phylum

—— Theora fragilis (bi)
\— Lumbrineris longifolia (po)
Sigambra tentaculata (po)
Arcidea sp. (po)
Moerella jedoensis (bi)

_E Philine argentata (ga)
Glycinde sp. (po)

u -—[ Raphidopus ciliatus (cr)
Protankyra bidentata (ec)
Prionospio krusadensis (po)
Sternaspis scutata (po)
Ampelisca misakiensis (cr)
Amphareta arctica (po)

Thrxy sp. (po)
Chaetozone spinosa (po)

Mytilus edulis galloprovialis (bi)

Corophium sp. (cr)
Terebellides horikoshii (po)
{_ Amaoana sp. 1 (po)
Amphicteis gunneri (po)
Gammaropsis utinomi (cr)
1.0 0.5 0.0

Fig. 4-3-54 Dendrogram showing the result of cluster analysis among
characteristics species, August, 1993.

( *Phylum: bi—Bivalvia, ga—Gastropoda, cr—Crustacea,
po—Polychaeta, ec—Echinodermata )
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4-3-2-5 1§49 HEH

AJEAN2Z YFod 3718 258 AE =4S LolRd, 2F 19
Me ZF 156%F° AIHALH, ojx HA &8 FT9 8% HITT
(Table. 4-3-8). L& 291X & 125%°] £qso A 2dFT 4 626%7t
HFHRen, 2§ 39 A$dE 33F0 £33 165%F AA A
TET E2 B2 OF 19 4§ dAFEe 22F, 4RV 4%, °R
F7F 74%, F95E°] 8% VIgFETO 11FL2 ygygen, 2F 29
HE dAFE0) 26%F, 477t 29%, R {7 59%, FHFE] 4%, 7
B EFo] 7522 JeEt. 71F AL Fo] 28 IF 3= EA
FEo) 8%, #Z4F7 5%, dEFI 15%F, FHYFEC] 3F, 7Iet FET
2% 233 A (Figd-3-55). 3AF9 T e AFG 274 U
' aF 27 €58XT F o JdAME 2F 1o "HE ¥l yEy
o, ZHe dEF AS 2F 164 B Fol ved wtHd dAAF
B2 aF 204 4% o 283 A

MAGo QolME 2§ 104 37457071 &8st AA &8 AA
49 366%8 AAAeH, 2F 2dAME 5910/ A7 £33t 575%&
A8 At 2F 3MME 550 A to] FAE 54%E A AT, TE
749 28 AAFE 2F 1994 QA Eo] 76470A, #FZAF7 7867 A,
R F7F 198970 A, 9 FEo] 1474 A, 7Iet 58] 597/0A7E 2dI}AL
o, 2§ 200 dAEEe] 29807 A, #AF7 5544 A, GE /7 2,180

2

MA, FAFE] 15670A, 71885 EF0] 40714 23T 2F 3dA €
AAF o] 20874, FAF7 104A, dEF7F 2274A, S FE0] 1374
A, 7EEEF) 244 £FAH(Figd-3-56). 2 F 1A BER7L
713 ®ol 8% TETOY, AAFEY AF FH 1244 AFHL=
£ @8 Mytilus edulis gallopravincials7t o™ % AASGAYG. 1§ 290
Ne AASES 92F7F A4 £38 AATe] RS AA}AH.

tlo

£
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Fig. 4-3-55 The proportion of number of species at each group

from cluster analysis.

3000

2500

2000+

1500+

Abundance

1000+

Group 1

Mollusca

f#E] Arthropoda  [_| Annelida

B Echinodermata

Fig. 4-3-56 The proportion of abundance at each group from

cluster analysis.
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Table 4-3-8. List of major species and species composition
each group in August 1993.

Group 1 Group 2 Group 3

Number of species

156 125 33
Individuals
3,745 5,910 550
Major species
L, longifolia T fragilis T fragilis
M. galloprovincialis L. longifolia L. Iongifolia
A. arctica S. scutata M. jedoensis
G. utinomi P. argentata Aricidea sp.
A. gunneri R. ciliatus S. tentaculata

Z} aF¥ME $H¥EL AYdHEd, 2% 19 AB¥ HEFY
L.longifolia?} 774 AANA &d3d 73 $H3e FL2 vuRY. o
Fe A4 AGoA A Fog F2 u TN B AAL &
#3te o] IFol FZHAUH.

M.galloprovincialise A ZA71t o AA 124904 % 238 T2
2 olE AH9 FAIZY € &L T Folnh

T2 79 Amphareta arcticas 67 AAA EdH3ded, A 44
A 244, AR 3004 150707 AFHAJTE. F2 HET FRAGAA
z@sQoY o] 2F &3 AHANAN FFAHALE A 2F 29
A $HI}Ee FOEE TfragilisQdl A 228 A A FHANN S
AR 2@ A

Llongifolias 1270 A4 &dsded, €8 AAF7 e =4
Uetstth 257 AR Ho|(Sscutata)s ¥ 1170 AHAA &d3A=H,
23d3Ad ZE AHPel ¥ 29 EEHO UG FE2 FE F2 A
28389, 2§ 10 X¥Ho AL FRAPNME & MAE ¢8HA @&
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ot

Philine argentatas LF 29

o

e AAFAAN SdsA
Rciliatus®] 2= AA 198 AT A AR &dsAt. 2§ 39
A& Tfragilis$t Llongifolia7t $3F o2 Jetgtony 2719 AAA
EdsAad.

Arcidea sp.9] 7§ RE AAANM 2438020, Mjedoensisd 7%
A 109149 2607 283t
I%8 AU AAsE vud 59, U5 F9 IF 194 JF
295 % 24dME 250, 1§ 39AME 2412 YERd 2§ 19 A9 A
A 30eA 3412 =A JdErgon, 2§ 194 22308 wA ye,
Bd 4= 7t =4 JERH(Figd-3-57). 2F 291 AAH 259
A 3272 743 EA deigton, AA 1344 15622 713 @A Yey
9 3F 39 ZASdE AF 10994 2842 713 A JeEged, A 3
A 20022 ?FA et h(Fig.4-3-57).

TE BY 2F 1AE HTF 844, 1F 2414 E 628 2§ 390A4=
50622 YENt 2§ 19 2% A3 30904 11222 A Jehgon,
A 1A 6212 2A dexdt FF FEE 3 2F FA A =4
UE R tHFig4-3-57). 2§ 2914 AA 2494 10572 713 =A dg
Row, 3 844 27302 713 WA JdegRd 1§ 39 ASAE 3
10914 61622 713 ¥A Jergon, 4 304 3972 A e

TEEY A% 3749 aFeol FAEA deRt 2§ 19 3 JF
075, 2% 2% 072, ¥ 3& 0748 JeAD. 2§ 19 3% A4 49
A 0852 ¥A dextow, A 164 0612 RA el 2§ 2014
T AA 2244 0842 71} A Jewen, FF 1344 0422 713
A deRtg. 2F 39 e AA 10904 0852 A A JEw
o9, AA 3914 0642 RA }ebtoh(Fig.4-3-58).

FHE AFY FSE 2F 194 ¥zd @A degoes, 2§ 13
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Group 1
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Diversity(H’)
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Group
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Richness(R’)
~N
L

Group

Fig. 4-3-57 Mean diversity (upper) and mean richness (lower) at
each group from cluster analysis,
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304 FALR A& JEHOH(Fig4-3-58). 2§44 FFAE 21§ 19494
037, 2F 2914 047, 2§ 3914 0482 YEelRt. O2F 19 3% AH 1
A 0572 FA JEgten, A 4944 0252 @A degt. IF 29
Me AA 13494 0772 713 =A Jeigton, AA 2544 0292 713
2A dest. 2F 39 Ffde A 394 0622 7HF =A dERe
o, A3 1094 03322 A Yeyutt.

4-3-3 EA % A AXEFTES ¥R
4-3-3-1 ¥ < /AT Hln

1993449 ol 2378 AHAA A8 A AXFTET ZAbsF 19934 8
o] AAE A AMFTET ZAAAM F 273F 9 AXAEC] HAHN
o ARt A71H Y Rol g A FHe] AF fE3 YHSLE GEY] 9
ol FAH ZAERALD A9 Y= 2L vadHd FIE ZHLE
2 Uil TR 2R ZAA Hewt Q4 1374 A A FH
Z 215 A% (Fig. 4-3-59).

ol THE AALT AZ Udsd AA e T AATE M
H2oko 1378 A do) F2 EAMNA F 139F 9] AEe] 2dY A=
Hetten, /s B2 193074A7F 288 AR, 45HAE 455270
A7t 2dst BEA W o 3w ¥ FrHERAG.

AHE F 5o Aol B FJLE AYdtacs € FHAN g2
Y F 7 A%, B A AT FT 27F0] £¥F 04
AdEHAE 56F°] F83AAHFig4d-3-60). 7tF A& Fo] 28I A9
< BEA 524 AA® A C2 BHAxs 1¥Ue] £d3dAe, 4§
e 1% 233U 713 B Fol 28T 9L BHY AS
Axgt SR AN FH FR 61F &8s, d4FHAE 3F
Mol A 56%F°] S8AT U AS AR &8 F 59 718 4
g kde] FHAE FaHA
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0.6

Dominance

0.4

0.2

Group

Fig. 4-3-58 Mean evenness (upper) and mean dominance (lower) at
each group from cluster analysis.
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Fig. 4-3-59 Map showing sampling station carried successive
investigation,
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Fig. 4-3-60 Comparison of number of species at each station.
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Fig. 4-3-61 Comparison of abundance at each station.
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ARE AAT QoA BEE BAT BT 14874A7 282
o JeddE 3507 EdsAY. IW FILE Adsdas AAA
A dgdel ge MAFE 7i2Anh AAF7E A% 4 A Co A
2% 15674 A 7 2@ AHFig. 4-3-61). 7tF BL AA7 8¢ 3
e 2He A4S AA Join 4614 2AHAD, AEHAE 54 BH
oA 400/ A olAe] ZdAdE B AEo yeten, A HelA 600
AAF 28T M S AEo) 28 e BAEY A% M C=
o 2H el 2ARG R, dEHE 4F L2 514A7 EAsAC

27 W2 wusd 2y dAEEY A$ Ed FF 53F, 483

o PF 51802 ARHNCE Ao|E HelX YT} AAFY F$ B
e HyF 3AA7 28 9d SSHAE 1884A7 E@RAG R
o A% AW LJSANN oF £@sden, JaAFAME 204 A %
o 2%e] 28, 2t AFH) S NAAA WA A e
U 713 Be A 248 AHL HE 45070371 &8 H(Fig.
4-3-62).
#zt5o] AS BAHNE 69%F, d5H 62F0 FFHALA, BHA
A FRAGNN Be Fo] 288 on, qgH e FFAYY
g Be To] 2¥sn UNHFig. 4-3-63). AAFY 2S¢ BH: 3
#F A AL, 4S5 YT 38AA7 2ASED. BH
Ad JAA A% Be ALt 2¥sen, d8dgE A AN
2T 28%0 AA deger, 31 KMAA F2% 2894L B
At

GEF A$ BHE FF 3% 2¥HUT, FAE 3% &
A d8de AF FJE Addn A AP SAs%AS 53
dsist AAH gt AFA AKLMAAN 52 Be F & 7t 29
At (Fig. 4-3-64). 288 AAMFANE F 2570743471 2@3A2n,
2dd P 86/, dEH HFF 1AAZ et GEFY 3¢

i

rlr
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Fig. 4-3-62 Comparison of mollusca community at each station

between spring and summer (upper: number of species lower:
abundance).
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Fig. 4-3-63 Comparison of Arthropoda community at each station

between spring and summer (upper: number of species lower:
abundance).
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Fig. 4-3-64 Comparison of polychaeta community at each station

between spring and summer (upper: number of species lower:
abundance).
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F 4o & oge B A7 AW AHAAE 4B ANFY F
GERA ggon), $aA 2o 4AE AW CH BF g d4€
43 A% Adstn: AR BAaT

4-3-3-2 $3AF £ X

19939 ZAMAAM  JHF WAV &8 FoREe ovHfFY
Tfragilisel™, & 23617027t 283, Al T/ A, 452
t A ARAAN 288 F9F 118 AA/ 2@ ed, 452 F

THeZ Z3%AY. FHAe A A FEHIA AZAL JAA &F

Zdsgon, dEHY B9 HASEL FFEA 94X FHA BDEGH
FAA OdF £33 A H(Fig. 4-3-65). hEF<2 L.longifolias % 40471 A
7t 2889oH, AT HF 24MA7t £dsAYG. - B$ 64 A
HollAd EdsAded, 3 EJIA FFHez £d3%d. dg52de
1071 ARANAM 283 A, 22 28 AQaAME 38 MAF7 7
Asgdoen, A CFAAM Z718 A (Fig. 4-3-65).

G2 FQ Glycinde sp. 33 C& AYE A FHAAN 2dsdd. 3
19970 & 7F AAHALH, BHoe FE 224 I4X& 94 AHAMT &
datdon, qFHde FH 28T A9 e AAs/ 2ada, 43
el A F73tAcH(Fig. 4-3-65).

&7 &3t Pargentatad] B A AFAAM F 1144A7 &8
st FddAe v FAAet 1-2704 AR Ao EdGY W AF
Fole 2 ATE AT A FAHANA HF 1004 F= &8 A Fig.
F 70 AAANA 195447 A
AL E A 3 AL FARAT AAFAMNE BE AojE B
A B2 As A¥T HT SAA APHALH, dEHAE AAF
7t &5 H(Fig. 4-3-66).

2% oo FA M. jedoensist 107 AFANA 19147 &d5KQ

4-3-66). 2 HF<Q S.scutata:s
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Fig. 4-3-65 Distribution of dominant species at each station (upper:
Theora fragilis, middle: Lumbrineris longifolia lower: Glycinde
sp., Black: April 1993, Slash: August 1993).
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o, 2lelE A GIA 197447 E@sAon, gE APANE 5AA
grel AAHANUT. 2 AFAAE RE FHAN - AAGH FT
3l A o+ (Fig. 4-3-66)

4-3-3-3 Ael g AAF W

ggEe A4 Bd: FF 22458 YR ew, FF Mol A 1532
2 714 2A ez, - LA 30322 713 =4 JdEED. 4532
de FF 2758 BHEGE FA Jegth 3 CoA 182 %A 4
B, 33 MAA 33322 /b A dewt A Co F§ F2A
AEol 1AATe] EH3 GIFEE FHY & YA A5 FA= BF
CE Asne AR FASA vetged, #2dc A95ez 9
3t Zo] AA dego 53 HA Mo AS FF MR RE dUdxEE
Yeldd vs dEdde 7 ¥ ¥ E HE R (Figd-3-67).

259 3¢ BHoEe H# 4172 dEgon, AAF MAA 2482 7}
2 9A deigan, - FAA 6912 713 A vdebgd &2 3
# 6692 EFRd: H€5HA 2 #Fe AW AA MIA 100322
73 A deigen, 33 CAA 27322 73 A deEud. F39
A% A wet g Wyt 2A destded ¥, JEdde BH
BCE Adstne w0+ 2 Z5F Frhete 2% E EAUDH(Fig4-3-67).

4-3-4 EE ZA}

1993 49 57 AT 1993 8Y 478 A AHA Agassiz EEE AHE
o dYAMNEE FALE AANAAD 3Knotd] £E2 583 9% F
I F 44%, 6127042 AES AASAG. ol& FET U= HY 44 F
EFo2 U¥o] Ned, 9AFE 13F, FUFE 9%, ¥4 F 18F, 718
FET 4%, 7|} FETFLE FYFE 1%, AT E 3F Fol A4
ARE2 A 74 21%0] €839 NHF BE FTFE vgden, 33
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Fig. 4-3-66 Distribution of dominant species at each station (upper:
Philine argentata, middle: Sternaspis scutata lower: Moerella

Jedoensis lower: Glycinde sp., Black: April 1993, Slash: August
1993).

—193—



[¢,]

4.5+

3.5

-~

Diversity (H)
N
NI

1.5

0.5

>
fo.r
O
o
m
m
0]
I
P
X
—
b

Richness(R’)
2

4 -
2 -
04— v v T v v Y T r v v T
B D E F G H | J K L M
Station

Fig. 4-3-67 Comparison of ecological indices at each station between
April 1993 and August 1993 (upper: diversity index, lower:
richness).
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Fig. 4-3-68

Map'showing the trawl sampling station.
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6l M & 5F ol 28 713 ¥ F+E UeE U (Fig.4-3-68).

Y 29 AEY ERTS AA TdAM 7Fol 28U H, AH
13 6ol e & F5 £d3A 4t #FAF 2% AH 744 9%
29893, A4 8iAAME & Fx 2¥sA &yt FYFES A AA
oA @A, A 24904 27 4F <] 23U VEBFETLE
44 694 485 EQ Lineus sp. 1/4A, AA 99A4 ZAFER
Anthozoa unid., 33 79X 73 % &9 Pennatulacea unid. 271, B A
49} 9l E 2ol AF IAAY A3 A (Fig. 4-3-69).

AAE AASF X oA AH 344 2934A7 @A ©
Zo| BZ%59 Philine argentata’t 267/MA7F AAHUD. A 5AM =
6970 M7 AAH[E=H, o Foe Pargentata’t 214A, olvjF<l
M jedoensis7t 37042 diEES A 3HH(Fig. 4-3-69). 279 7
$ AF 13 244 ZZ 204A7F EdsAEd, o AFdAME
Parthenoppe granulata?t ZtZt 4, 10/1 47 £33 A0. FHFEY 3%
AR 1% 2404 ZZ 214A7E EdsAed, 3 19 B EEMAE
(Asterias pectinifera)”t 84, ¥ XA A F(Temnopluerus toreumaticus)
7b 114 23838 AA 24M e 23 A (Protankyra bidentata)©]l 13
M= &d@sdt.
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Fig. 4-3-69 The proportion of species composition by phyla
investigated using trawl sampler (upper: number of species
lower: individuals).
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4-4 BF 3} BE33L BA

4-4-1 F_¥F8AH9 #A.

A 7IERt SR BRARG AE T2 D FVBAE dobr kh(
Table 4-4-1). 87328 T F2& FA FHT AF ARY, IEE
9 BEE AFARCY. §EUNLE AZARE AHEEHALH, FIIEHRFY
BY HAE B3 ¥ IemAEE FE3A ARE AEFAYG. F29 BS
FEH -073, ML 0922 & &9 AFHFAE BAY F&2 #§7
B} F71EEE, AEARSGE AF FHo] A=A YERT

HEES B¥E HAGAES A3 FBRAE EolA &en, 4E AR
oAA A<t -0512 S9 FAAAE 20t &AL Fo: HAAH
t A8 ZEBAE HEA kken, AAFS *e g FABAE e
Aot

HAYe 29 2d4#8IFe JE 9 H7E $§IFH & &9 SuPAES
7HA, 9 874 28d3E FBBAE YEUA gton, REARSGE 4T
BAE JeERA @ AEFFS T &9 JTBBAE JegHAG. F,
HERF Aers T 7 F7isden, o2 8 dS=AF, F253
+9 4#FAE Y.

REZAY FAId TG BF AN ANBELTS FBRAE Hole
RAE AZ & A2 HAEYY FEFFLE Ygd.

4-4-2 BEE XY 9L F= 84

2 4¥¥E 349 BAAEE o g3l FHE BN AN
AR2RE AAY RAEES AW FHRA AAQ @ol HA WE)
81%% 4Ee) 71 Yo FUA THR AANE FE A A5 31%E
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Table 4-4-1. The correlation matrix between environmental variables
and species compositions in Cheonsu Bay.

Yater 1,000
Ten (T) 0.0

bottm -0.7%  1.0000
Sal.(%) 0.0000 00

DO, -0.9164 0.8048 10000
00001 00001 00

Snd 0068 0074 -0.013  1.0000
0589 05423 090 00

Clay 00925 -0.1006 -0.0641 -0.8%4  1.0000
0459 0421 o068 00001 0.0

Vean 0048 00840 -0.0011 -0.9%3 09314 1.0000
Pi(g) 0.7M4 04m7 0.9B 00000 00000 0.0

Orgnic 0218 -0.242 -0I18 0755 072 0.784 1.0000
Comtent 0,069  0.035 0408 0000 0001 00000 00

Nuber  0.0217 00820 -0.048 00685 -0.413 -0.189 -0.067m1  1.00000
ofsp. 0838 0445 0710 05464 0000 01081 0590 00

fbunderce 0.2924 05129 -0.341 0172 -0.1000 01108 0.2409 0.6341  1.00000
0004 00001 00017 0126 04085 03B 0036 000m 00

Diversity 0,080  -0.0616 -0.0465  0.0613 -0.3% -0.1740 0.4 075 0.BAE 100000
0438 057m2 O0MNB 06069 000 0.147 0313 o000m 005 0.0

Richess 02062 -0.2150 -0.0886 0.1%1 -0.409 -0.2611 -0.M% 07152 0.4B 084 10000
0.8 00495 045 0257 0002 0.0%3 0365 0.0000 0000 00000 0.0

Yater Bottos Mean  Organic Mmber  Abundance
Teo(T) Sal.(%) DO,  Sad Clay Phi{§) Content of sp, Diversity Richness

As) £3 JoIH, AL FAY FARe WA WEY 92%F dFAA
(Table 4-4-2). A& T4 FAEN AFHs 2 F4%E 38774 1848 18}
v, AW YR THRL 0392 ¥A YR,

A 28 gt nauEHEe ge F2 H443 B A=
So] AANel Utk AATFY A L9 FPoz AARNULH, FFYE
A% /BT 5 ¥ BPoz AAIUY. 22, AW Y5 24
g grolie Wedn ¥ 4 o
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SA F4%0 qedE 2HREES) FE £ gl HAH 3l
o 529 A% g9 WYoR, G¥d A ¥ WY AA & A
=

Table 4-4-2. Eigenvalues and Eigenvectors in PCA analysis.

Eigenvalues of the Correlation Matrix

Eigenvalue Difference Proportion Cumulative

PRIN1  3.67202 1.83315 0.612003 0.61200

PRINZ 1.83886 1.47161 0. 306477 0.91848

PRIN3  0.36725 0. 30242 0.061209 0.97969

PRINA  0.06484 0. 02025 0.010806 0.99049

PRINS  0.04459 0.03214 0.007431 0.99793

PRIN6  0.01245 . 0.002074 1.00000
Eigenvectors

PRINI  PRIN2 PRIN3 PRINA PRINS PRING

TEM 0.242 -.643 -.205 -.071 -.068 0.689
SAL -.255 0.637 0.124 -.101 -,079 0.704
SAND -.477 -.232 0.254 0.770 0.207 0.127
CLAY 0.477 0.250 -.209 0.212 0.780 0.102
PHI 0.479 0.241 -.181 0.585 -.580 0.005
0C 0.436 -.062 0.894 -.052 0.000 0.049

Y5& me Add mE FEo oFo Ao FFE AANF FHe
19939 449 =AY A2 FAHAALH, FRF NG FHL
19939 8Hol ZASIAYE FHo2 FAHAY. X5 gt HAG o
% Aol UdHUEH, U #Fe B HAYS /M AFEL F2 2
Fog A=) gloew, ApAFFol B HALYE /MW AHEL 9B

2 RIEAT. A4Hos et 5F A9 gzAR2 AN ZHE
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o] L% Jao WA Yo, YrEay FE ojdd AT YYSo|
A% spgo] WA R,
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Fig. 4-4-1 Plot of stations of environmental variable on the
first two Principal Component Analysis.
(Simbol is value of station, Aug., 1993, Italic: April 1993.)

4-4-3 $HF] E ¥ #7379 #A

ZAZIES & AN FHE BAARR 2HE FAHAE E4ARM
EA7I1ZEEY FHH R UYgd $HAFE AAEE Brisdd
M Bel 28 FU Tfragilist BHAE TR AHM 2%F9 A
A7k 2, d52de FRol HEY w3, HHEY Ud FFo B
2 A9 FFHer e FHE RAN(Fig. 4-4-2).
L.longifolia®l 2% ZFAde AFHRTd 28T A7 Ngsxn F2
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Fig. 4-4-2 Relationship between dominant species and environmental
factors (upper: T. fragilis, lower: L, longifolia).
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Fig. 4-4-3 Relationship between dominant species and environmental
factors(upper: Arcidea sp., lower: P, argentata).
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Fig. 4-4-4 Relationship between dominant species and environmental

10 0 <50 50< O <100

100=)

factors(upper: S.scutata, lower: P, krusadensis).
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Fig. 4-4-5 Relationship between dominant species and environmental
factors(upper: Glycinde sp., lower: M. jedoensis).
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Fig. 4-4-6 Relationship between dominant species and environmental
factors(upper: N, oligobranchia, lower: A.arctica).
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AR Fol & AYeN &AL, JEHANE A FH HAH dF=
2 F33dsd, AEAH YAl EAZE AYAAM wS AAJE FdIHAG
(Fig. 4-4-2).

Arcidea sp.t A& A AR AAH AL Fo] @I}, FH
E 24 AT ¥ 4B FASAT 23 A o FLEUG
BAAHA 8dde mE Aol UEYA A (Fig. 4-4-3). GEFQ
Pargentata® 7% £33 &Aool fAE #3344 &8, 4529
S UATFo] B AN A g& MAZ 28GR

Sscutata®) 3% EEVF vind 2R3 YAFFo] £ NYdAM v 7
A7 @A en, gFHel BAETG F¥ AAF7E FUHEAH(Fig.
4-4-4). Pkrusadensisc BHd A AAHANA & 2HEFIE Eolgrt o F
Aol FRAHQA AGoNT FdsGHon, 38Ul & 28 AAY 2
ol YehA i

Glycinde sp.9] A% B33 453 2% A APANAN 2& Ed¢EE =
gon, ALY B3 8ld ETBHo2 HgdeAR YEthFig. 4-4-5).

M jedoensis® 7ZA$% AAAJ zeole UeuA &%k, 4800 % X
FHoz HAgsn gov, qFH JAFFo & AJdM tgx BE
A7t 283 AH.

N.oligobranchia® 7% d83de] A AAHANAM 2F9 AF7t Ed3AAE
g, 2ddE AA#Fo) 31, EET ¥ A AN @ AAIL
2383 A (Fig. 4-4-6). A. arcticax BH A FAHAAM 2% 288U<
g, dEHdE HANo] YAAY AGMe RHoz g A7 24
Aot

4-5 BETHE o] &3 2dFs}
4-5-1 QFAFEELE o] &3 Hr7H

19939 4€ 3} 8¥e] AAG FAE TAZ AFY ERAJAARY 7

A 40 AL AR A FEE(Log-normal distribution) & A &3 %
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Fig. 4-4-7 Log-normal plot of station E(upper), F(lower)
in Cheonsu Bay.
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Fig. 4-4-8 Log-normal plot of station J(upper), K(lower)
in Cheonsu Bay,
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. RS Aeelt BAd F AFE(class)e] AHYAE FAAD AT
Bols WA AFEl Satt Fol Frhse] Ao TEANE 4L B
AHFig. 4-4-7). ol& T4 WF°] A& Aoz ANz Fol dF 743}
Ad dEse F9 AASH 348 BAdE A BT |

44 FE 2Ade AMYHE deidst gl MuA AT 2
A2 A8 BEAY A% AT e MME BERG gAdtdd £
Hol WIol 471t o) FHUERTE SwaA ehrh

R4 J= 2A% d8do SAE AHYL dehdthFig. 4-4-9). T
Mo 71717 dg A Fh%E YUE Ui AW Ke o 8d gu
# AQYe UEon, 2E 33 FUYUS vehach

£
o
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5. 1 #
5-1 7489

TEE AQYHYAANA FE MAEHE BRdAY 2HE A
=d "% T8 A&3E FEe)n(Buchanan and Moore, 1986), 4 &
o] Helg AHAstes <& AT} LS FoHily, 1991).
Ansell(1978)¢] 9J3td F2o] HES A2 F 7)o FF& , A A7
£ ZAsed F8¢ A8&E& dgn P
T35 HE F2AE Yotd 2, 952 ¢EANGHUN A
1T #aE A R FHPAME 38 F2A471 2FHA I
oooje ¥ W3 @mE Zolr] Hue v g EAged 9
q EFo tdYgAy] HEez Azdu A%, A7 5mel ol2E
HdFx FHE A, EA BT 3 knotdl]l 2J2E FFY o]Fo 3
3, EFc] 48 ¥ AHA vto]y] YFe EAde] MdEHE FE A

2 Ed. oz A FHF % & WAE FAL A
o A F2UNE YT 21T Y, 20 9FE F& o
g9 fdol wFdn, 24 o) S wArt 4Es7] @&
Agete] AwrAQ F2x9 fAEA YEg,

FrEe 68FH 994 FFHoE Feld, 4 HF 963mmE V| E
AT A% Hd FEFE B Ale 8dolt. AFwde FF Yol
g E A Fa, AL Ho]l qTd Jed, FIHE FFFL
ortg. 23y eI HEW 5EF0 HEAY FxAAA Wi
B 43 A7) QI o] AN E nBoF & FH 8 F 3
otk dAF £ IHFHY g5 LHFE FIYEE o HAA
Bz 4%e vAH, 7] HAY A FHRZ A AFo AFHA

p

o

3) A
Hagr

.
=

s
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A EEZE Frtska, 259 288 B2 #U1EH IUE Tl A=A
o ¥ FUHFT FFE FIAE AL dEy &I Adog. dAz F
Aol A E5Tel ZFF FFe we) BB FoY 4T N
RAez Baug v AoH(F, 1992). B F9 97t iE Ffde &
59 Z-do 322, 25 FE& AYds A57 oA

© 4= 7187 & Hert 22 Rl WREAF dEE
7b dAH ez Wata, e FUHEA d@d. o FAfee EE H
Adx %L AN, dE9 #dae FHd EEFE oJFANA, AL
o TEE oAHASA, AMBEY Yol FALde ¥l Ak (Boesch et
al, 1976). ol FFo=2 S FF AL ANLHAY IRES
s s, AHPES ASHA B 9F L FALH.

A AT 2AHFNAM Hr7|Hoz2 SHY dEEY A3 ¥ A
HA 288% A HI 31.7% < HEHR2 W (F2F 1991), & A7
Fole 31 - 33%9 #BAE Riled, AFH} FF Aole A E F
AR 19939 8Y =AM AHFIH EFo] 1% 7HEF Aols RAAL
ZA71E Tl EFEHAY ¥R AT A2 Az, $A dFEH
A SRAR 19949 10¥e] WxA AF] HF JREE FHT A
11.4%& YeEtflen, 3A Wxa R FAd FAHAT AF 4
FEE 304%E vdedd. Zxa HFEAFLS o FARNARE gt gES
st ey, 59 A 32%=2 A #F FHE AYx JU
FEol e dF8JAET ARHY S o dHFA 4L vAG
T RAEe @AV = AFAY dF FToME AATY W] AHEHA
28 3} A ok (Pearson and Rosenberg, 1978).

SEAA7 AMZHAA A 9FS J1993)e] o ¥ s x4
AAM A AANAAUG. AFgAMd FH ESALE AFAHA zo)7}t
flol BT 10ml/IZ2 FA Yed #tdd, A Fdde AFHA Xol7t =2
A deEtgd. 53 AFd HFo H4AF wxAAe FE B2 s

—|> rlr
n!lo

OE

4
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FAF FAANE TmllelsE A YERY AE $2447 gas
AL A8 BAGe J% B3 Se4402 JRGIo] WY

+
o
L
rlq‘
m?‘J

o] 4&3tx %7l WEo|v(Bailey et al., 1985), LT A&

k-3
&7 AS 2EH WAA FH7 YAHUY] W E ol th(Kitching et
al, 1976). §&Ed429 #ae 713 AFE vXE 842 AZd T
? #7188 Fxo°lv, 4AZ Yang and Hong(1988)o) <& &d 2 & wkoj A
HAEY f71e23FH AZsA SEFLFE AF F5HA 84
7F AEETA T 9(1993)9 ZAMGAME ATt &I HEH
o] ¥43] ZAT Aol £EUNA Fad 4% W MaFAd ttn 3§

Atk ol zAIAE AFW PxA B2 FPse 249 5Eo)

e Adrt § Be §E447 Bad Aoz na

A5 YTAGY A9 A §ENLY o] WaE Holx e A
& 71389 242 A8 WME KE02 £ 4529 £ U
&7 WEoR Bl

1993 493 1190 F2d ANF AF 252D sEAE Fx
o] A Gy, e5d A5FW JFAGe] A ekt A=A
ABRNN FAAZEL ANst] zHo] HE RsEA W ¥
Aor, o|zAs & A4 PREAGL WEAL AXA 2T Reo

adodn. 2eE M9 FFE Bol ¥E AFdA TR/ 3L

fu

27E BUY A0E 38 4 Atk 2A BN AR 24 F
7 Aol @A AAHUY W) AGA Aok & & ANAD AA
M Aol vEhd + AY AdHoz $4EAe] FEE 490 11
duch w4 Uegon, 498 RHAE0] FAaE AR f4Ho @
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I, AMFEFE $Hde AFT AGdA o5 dFE NAE + ¢
Ox AztEd. 499 F9 wxA E2ZdA u$ =4 dEigz, 2
AFNZ7E BZAQ Boz HFo] FRAEY FHA 438 G2} o}
F A2 BY3bg. AAAHANN B Frte AES AAEF
3 %-g "I (Rhoads and Young, 1971). x4 RIZAME AFA F
F 22 A vARHLE G5E BFH Joy, ou BE U<
547194 FHEAFT FYHY, weE FR7 TS YA HFHYA
A2 Ade HAEL ARFAINA Hr} o83 Aoz AZFo] v
Egdd 87t Aok 2L F7
gdid F glon, AdedE B Azto]l ARHI HEd o A
A dv AMAZAAE Ho)FFY TFAANN 9FE vA +
= A

HASAL AAREL T2 4¥& vXE #3802 HAE
o dAzA ue YEEES AAFH d2A Jebd o (Sanders,
1956, 1958; Rhoads & Young, 1971; Boesch, 1973; %, 1989; Shin et

Al

o]
o
A =N oz We Ngoz

)

al, 1989; ®F, 1991). E& JE=xAo] AE HF=E AAHI}E Fad
878802 AE3to, Ay A (Sandymud) A Qo] T3t AEo] A}
t Aoz d8A Uh(Sanders, 1962). AF P A G wa} 25
B2 o) g HF0l A4 HAANT. HARL A5 fE A9
YIS Fon, AYT HHZE TS AFe Afoe AF FF0
+ Age AL guigg. FzA F2de A2 2AHAoY, FE
Tole 2¥d9 &4 HAE HAYH AT FEAEA A H o
FdE AYA, BxA AH FAd &2 WL AAA disHd =
¢ WA BE FHRE AN AFEHAHEC] AARA Rid, YA
AE Aolnk. a3 ol =Y HEHE FEME2Z A4
Frd® Rolgtd, HFrIHez B F9 SA7Y EARYS AFY

AFAEE WA AN A AGF L & Ao2 AFEd. H
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HE AdAFAPAL AXAEY £X& ZAScd T4 2doz 43
o+ (Boyden and Little, 1973; Eagle, 1973, Cranford et al.,1985).
Luckenbach(1986)° 93td, EFH <A EAFIL MBEL FA}AY
BE HA A AMEEY AAE oA sta e, HHE EF
MAste vAE BEEY AL TG Hol FFE YA ¥Idn
A BH1976) ZAbol] o WERA WA oo TdE ¥ A
Je EF AEE 748 HAZE o)F2 e AR yEygen, 2
de AT ARAYG AR BId FAHH FE RIZ7A oloAE
guto]l At el FFol A et olHF AR(E NEEE 2
A M B2Z7A o2 {7 HEAC g olFol YA HUAN &
Fol FalAx, aurt FF AH, P F2od =2 Fie FE27
28 Yo =M w ojFold & Y7l WEY Rz
BARG, dFAGAgAM HAFE A= A ARNE 3, 24wt
dd HHLE Holx e UF AYE WA AF Folsi, o] 7
A FF MAFe] A FAT¥HD FAUT. o] AFL A W
AAGog ARFH Jov AFd yollH 71 dFd AMPEC] A Y
e AgolZlE dh. A F(1988)9 xAtel g% HAB/HNME FA
o] A o] dARTE BA UERT. AF F29 Bielxz HAY
Aol dojue oz HolAW A ddAe ¥ny fdd =2
AP gldhn & F ow, o5 W tiy RAIHE F=A
AM o)Fo) AEF WYL E 75 FE SR E AlzEd. W
ZA 29 HAZE JAFFo] oA Yol nj$ Faste A=
old #AL AAFY AF} £FH o] vl§ KT FHU2H, HY &S
#Z87) A8 Zot(corern)E A& AFES AANFE AF} o] 30cm7
E oFeE Add AL Fo] FAH Y& A2 YERH.
A, ASuy HYE Fxe wE 29 gz ¢ dTde ¢
W zg2 FAEY oy, YT E FALEF FUH AU FA

R

o
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27 e 27 45 3, HAZE g2 EPA Y A2, A
Zto 2 FAHNTY. HAY s HA HHYE FEE Y ¥ 4+
A= &M FR2AA 7hdcte] =FH 3, ey Aol my=
TAHJoH(FHA Y, 1977), 2 Fo xAlE HFT HE AAE
EAME A Fe] ZHz FHo ANRcHetAlergd, 1979). 2y @
ZA A4 olF FYP 0J(1988) ATFAME FBAGY HAG) AHY
ZE WgdALE Yegton, 34 o](1988)& EHAEY dx9 HAE
Wel 7718 &Fo 279 £=d 3 F9532 dvdn 2 AU
et gxAe] ddE J 2FY £27F BAa%EE guge REE
Ao HHE SN ER HAR HAAGo ¥y Aoz Amndo.
AAZ FA E4E A= A 93td, LxA F2S T A5
EFAYGLE UYAE £ AYEZ Hol Qe Ao E vegt. 28y o
o2& HHAZE AG 42 Aolg vl YUY BF =
A4 oldoles AHE 9 HARZ ooy, AA ofF 198734 AYA=
A7, 19939 dAols ¢Hd Az AzAE Aoz e
A d7dAMe ZaFS AvEsAE R Bol Yeya ygte
Me GERSG oludll {7t At HAG ¥ B Tz TR
=9 zolE AAHF whb Ark(o], 1988). wetA B FHoz AMHYE
of & & AU Wt F2AN ANAEY &Ko) FsA Hu, =
Fol 2% @Az A ARHHYENA HEZTFIE FF

o sz 4Fo] Hol ANFEL Padu

HA2 W9 /718 FFL2 24F7d BE #4934 AR/ %
Ho, ol AE EEd IFE vAY(Nichols, 1977), o8& {71&9
FARRZL AT 2= FH {F71EE) AEYAS FA HA
SAY HAE HelAe] YA & Ak &5 g5 =T, HAY
sl 2y AFF FEod I3 #F€H(Harwig, 1976). =&, F71E
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PEE 7180 ¥3E 4 At We AL AXT AT #7]

B FAAR FE3e 9= #™@o] Hi vt (Longbottom, 1970). A
FRte] AS 718 FHo) AdHeE g g A YeEUtm, A
23 Edd @A degen, AFy ERXHog A5 Fhsn, ¢

T2 A4% gaRUY #7189 BEE HHYIE d@e) gom, 3
B BANAE JATSH £ 2BBAE AT 53 483 A5
AYBZ AT el RN 7%014e] BL FAE HARLE o A
o] 7H5a FAR WAH Ak Foly] HEoW, FE LEE B
16904 EA UEd Re oF 229 ddo) AAGS SANN 718
o MEHYI WEA Rez AgET

B4 NRE AMEAL BAS ANE 2 B2eFe A9Poz:

A%, 2390 ©e dugs oAt e 2 Rez deou
Hoz AW REXE WEsEdE F oY EF YW A%E o
F Agn 2o 5420 dangel FHE Al HARD e o}
o oa AR ZrEA Hrd A5 FRAGANA wA deg
W, A5 QTR B4E ESNA Fo] AEHA ATk BT B2
o Ay BN FAEo AFVUE AL HHE FHL F3; A
Mgl Fol WS Ao, HHEL FTAHE 9 AAE A Hoj4 T
Zo] Aol gk AUAD AAAE FL Rolth ATV BE PRARZ
3 7h5d FAF DAL HHER A5Aolo] mBo] o] Fo] X
A go} HAH o] HA 7180 HE Roz BT

BzA 22e HA%e A4 HAFAeH, HAAR] J=AE <
A golmy] 98 WA FHAL AAE ANAAG FIu Fus)
ge gadAe Ex @ £A49 ol& B F2E 27 Wakm I

7

2wy, AgTERE HA Fo2 FHHY HYE o)F ¢ &

lo

——ﬂ"
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Wl Fge] FASA ®MaHIT Ut Mg B¢ UAEHHEC @Ol
B AT o5 79y HPHo s e F LHAA F2
Jo] #HLE A=W FFE FAHse WHol LTHARGEUQ,
1992). Z%Pb(ukztr] 22.3d)9 MCs(iztr] 30.0d)e HAZ wWdolu g
#ZFL ANzFRY HAHAES oFsted AS7A A WY FAAAM vt
Z AgHo|rt, FAYYAE 43U FAYH AvgA FHFHl A
d, g3da EZWYoe] v wEZu Fgol wA ez AT 2
ZAbA M= ZAZY] Euvto = 7|7] ALEAIEY] A Fo2 A&
2P E AHE3IET. o] AIRE Agdld £ A4 ZFHIEH
AZHHET Azkaele 11.743¢ AYPs RLz veun. AR
7 g4 14-17cmol A& olrTh EA e AM7|Zto] 50doe] AR, ®E
d F2EHHEZo HZ HAEA A2 sHASHUE AF Asrt HAA A
71 19829 AF =2 AZE. AA o] AFGe] WHEA7 1984d &FH U
7] & A vk Ay A A2 HHYE ARE AHE
71 8 AR telW & st #AI A} WA F I "ol wi§
Faste wix el WX FE Zolrt wig- A HIen, o 30cm 2
ol & told E7HA FAdth ol F FRlFdVIAH && ¥o By
Y A AZEH Zrbd S50 AAN ARG olHT AZES H=E
A AEA FYE HAoZ Holy, o]E2 FAHE Fol UF FEHHAA ¢
o] ZolZ AP F YUu. A, oA Yd HAHY HAEL WEA
A4 o]Fd HAHE AL RHoly, 72 o]Fo] ¢3tFo] 7| =
d F&o olsHT dAESe] wWE AL el dfoen, ojFd
FE ¥ BE 54 HIYEY FLA, 2L HAHIZY udd 4T
A 5 2

[

i

T2 A3 M2 Hole FRLE FTAGANME HS 2 7z
BudRez »AY, o Ao iy RaEFge] FHold 47
W, 4 dHAHFA 4 FAWEE AEsa, FA dole FY AR

3 d9w HYY HA48e FE 4 AR R

kg
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5-2. R & AN

At e FRAEY A LAATH FYH BE 87 &
Aol o x71e AEEFIAEXAAAM B F £ 3 7Y
A el wet ofzhel Aolzt YA BEA A4d ojde A= A
©](1979)¢] ZAts} A o(1988)cM o] $-HFL & T= AAA ¥ &
AE e FFe BRI Hx:A A4 o Fde AMAY #xHIL FHE

EZAMNE 243 e FF2 98 5T JTFAMNE AAY 7F2
F7b £33 ol IFer $HIT HFEE ANY EFAE
AAEL Qe A2 B, A4 ofd Boe 50 B FAAA
ARM FAFHE FFol 7] WEA EFAEY FUYE FUHHL= A
S Aoz Holn, o] ¥ RN AFst= AN EFI2EC A
Aoz $Ade AAE YED AoE HIl

o EAANNE A AHE T ANE FEFI +AFTY drEEE
AAsAem, 2 Fo 1149 7HF ®e Fo] 2T, Cho(1988)
&ty Hywte JFd TEE HEETZIAES MY #E F 74N
1094e] F7t9 Z$Fo ¢ Hez FYHE 59 INHE ®#A Y
ghuan glon, o) g JFY SN HAY AF +L& WA 4=
ZgaEo vy Iy BXE HolE Ao BT

AFw Ao $H3E Chaetoceros Sl TEL 1190 2494 H 3

2ol 4%¥ 590 & FFE dehiE 4= FAWY 99 #FL
of & 29¥ P resting spored] 4 #HE FHE RAZG.

B zAb M yEld 88% 9 AEETIAEL 4A(1983)9 262F ) ¥}
A oo He F Folh oy XA 33 AAA olFAAL, o] F 2
3= plankton netdl 93 AFPE AR} old FFAERE 722 A
A eA o] o]Fo ol
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AegdAd $43e 259 5AS 1Y, 5490 WHgAM 3=
Chaetoceros debilist %<& A4 Yd AHAAE FAEAE

of A Wwe Folw(Garrison, 1981), 11¥dl WHTHAA $Hse
Leptocylindrus danicus, Chaetoceros lauderi® A% A3 F& .@r
AAME FAXAE YAsle Fo=2 3 H(French and Hargares,
1985). metA Cho(1988)el ol&] =Ald AFtelA e Ade e ¥4
T B zAAY A 28 FEE vud Ed, 1199 ygsg2
MR 53} FFFHsA LSS F5E & Ao AR o] T2 5

o] 5Col3t2 Ulg7td JFAHEI ALY 5L S4& AU 3o
dXgol TRIAAT F& 3T 23 FHo] FEHIL
g ¥gA439 s w$ 2 EEFE UG 2=, 83 FEA
HE3te Fol FI T Y A L FHEL 2Y F I

290 = AMA FRFQ Paralia sulcata’t $AF ez vtz ¢

@
4
flr
=
A
!
by

0

ed, ol 2% ZFE AT £33 EFoz dd MNP FF FEF
Q1 Paralia sulcata® AFHF A2 A2 BAY. 3 Av 5Ho= R F
LA R F2HEZ & FdFeE & AKEE HoA X A
o2 Ayzdng.
F7h 4F FHLE JYERAT

Yeto g ZFE AL olF= R T&2F<U C lauderi, C. debilis,
Ldanicuss°l £& AFES B89 B A 501983)9 ZAAME 84
o 149 2 gge Hade Fo] @A, ol EAAAE 6F9
NEgGol AAste T3 2% F59d AYsts Fol 2HAH. ol E
S 5 gxA B2 AAPAAYN e, 2dANVIE 89 AFA F
2 JeEgt. ol2A FEE 3 F57F FdHAL dew, dFFel A
Be 849 A 53 B ¥ 7t AdHA F5Fol AFT el
A dAasEE Aoz

AePoMe FEEZFIAEY 2EFL A 5198 o 1986d 7
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ARG @AEA AL AAZ 2AAY. A LA AN 7655
AA/m*7F ARERen, Agdd 5914 AA/m> Edel 3610 7 #/m
7t AR ARG ole FFAMY AAFAM BE xeo]2 mPon ©A
BE3FS dAE AA3] AES B 87 vk oMEAGAE A A

e BABEE AN} 249 Bgol we AYFo) Aog Hol AR
T EFANE EAY Aok Ut Ut AL 2P WaE A3

g g dew, 41(1988)2 ZAl micro-zooplankton® Macro-zooplankton
02 Yo 2AE dgen, o/yl Aol A E micro-zooplanktono] i A
g A&l ol td EAo] o]Fo AW FFo WA ug
F0 AAT ARE &5 g Ao2 HAY

T ol Aol 7HEeE Ve FETLY T4 FRRE 2 F AR
597 wEoln, BAE FAol O AQYHYG. BE AAFA o]
ME 7HeZde 2477 ddsE AASAoY AgHdE f4 A
o YEIA @sta, Wtded §X¢ BH 10, 111M N.scintillans7}
O ¥, FHAE Nscintillans?7t %8202 28391
A7 FHAME 18 2HILE Bdon, AA AHAHE F4Y
g 2@z A3 AAFAA B2 v FS AR 8A.

tEBole 82AFF Cafinis®t P.parvus7t A RAAHAA 18 &
S BEen, 27479 oJd {FAA copepodite’t UENYZ] Al FHa ]
o. AL&ddl= Abiflosa, C. abdominalis, C.affnis7t F2 T
BAANN 283 A2, copepodite’t A AHAM n=A B AAI}
2d8AS. WD FAME Nscintillans7t o3 £83ged, o] L&
ZhEole ARHA Xo7t AL dF 2832, Bl HYTAAN o
F ST & FHoe FAF dol uF FE3td 2479 uF
o] Hojzl Re= HojA 2279 AF FFU AMAFAN 2 Aol E
YER L AR @dsken, AGHA F2AE RE FHAAN FAS JH
g YErdh

¥

)
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G¥E, TFE, ¥FE §2 A FFAA 1E2A Yz gley
ALd WGl M Nscintillans®l A% Ao 2 Udsf A HA W%
o] dolntt}. AWHoz 71&HA A vERon, AZFozE FA}
g FEES B

B ZANA F A B Bz AAM o) Fo T WIHYANES
Walzlole AR A87E 917l WEC oW, WA olFo X F
(1988)ll o & =Ato} BlasfR Y. 299 A £ ZAIAME vz
2 1F%el AYHAEY, 2 5(1988) 78l (Ammodytes personatus),
# A ¥ (Liparis sp.), %l (Lateolabrax japonicus)s 3%°] o &35
BEF AL ARToz A AZIHQA Aoy 2xF A7l w

flo

ol
€ 8734 Aoz U3 EF9F7 g2 vdEdzez B

59 /4 oFA EA BF ARFAHAAN G AAst @52,z
ARAM e @Y KA HEE AAolrt 23S AEH B3
7b 223 APHIL Y A2 AsHY, Ao AL BYFAN o
ol WF 2@ AL, AAdE &5 AMIJDAR2Z Hol I AFo] o
FAAAM F37F He AR B3

A71H QA Aolz o] Fd Adde AFA o
gtow, 54 ol Feo] B2 FHFA oFY Aoz B
7 8% ALer R

o
Lo,
v
(o

AARA @

o @3 Aol

rlo
o2

AAFE vns] Bl At ol Fe Fol F43] gadzn e A
#E8% 4 3. Lee and Seok(1984)¢] o3tW AFwe] RYojF A
ojuf =Y oF FIL YtHoZ FLo] X AL A% oF}
AR, o] FobAAAM it H2FM FT I HoF7 He
°of ¥& AE%Fo #ZHANUG. AAT 4 F(1983) 9H,

A ARE olge 28 ALH B B Fo) AFHJY:, 2 o F

HBFol Zase Re BAZT ot ANY R A A4 +
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Hol Ze g YBPOZ oEFHAL folSel AFFoZE BEHA
Fob ¢&ol X Aol AFFol B, oEolt AHoz B Fo)
4e ez 440

vt e F 242 F£20 @2 Agde W

+

S FATH. AR F2o] FFde
&S A Fsta, o]Fe i 4
e, 73 5 AMA o7 A =
F, WA oF 3 {4 AFo] F& ARBAFAeR HFTN el A @
< 3HA "t

ddE dEd FE5d foArlE A HeA RUA HEE o
Fddle =2 MAFE Yz oy AAFd dojde @A ved

2 o
e
2]
)
rm
ol
o

a
4z
of
oX
2
Ju
i)

FENE FASE dREY Fol 2V 23, $£9o] 1-2
FEo|n), 4F ol FolE Hol7t A FH}A P& ROE Hol A
F Aol We e Aoz FASAT

Al 5(1988)2 HFte] Ade] wmEt F2Wsst AN AR F=x
A3 FH AT g Aoz 38 syen, of Age HstE o Fo)
2717b F3;, $90] Fol A, 4F T AYA BE AWAE £
s Rg B ARTIAA FLo] B FRIAA FEHAW ZF
4 lFe A% "ol BE, 48 A3 $E ¢ TasA Fgdn.
Mcintyre and Eleftheriou(1968)o] ¢3tH, AA A Eo] HAojFe Holz
A ool T8 FES AT s, AeRiMe AMFE T F

e

W57t B34 o2 BEo AL 4FL WIReE wAAYG E
g dzA dHz A8 YANHA £F $FH BE YRE W Sx
W3 S5 £7Foz offd dFL AL a0l
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5-3. AN B E=EA}

19919 58 19929742 1070 AAAAM AA & AMYE A E F
1078 9] AETol 191F 59597049 AMFEel AYAUT. 1993d 44
T 2378 AAEAA 9/ BEF 179% 3348/ A AEo] AMHJYoH,
19933 8¥Yol AAFF ZA A= 3078 AHAA 841 AETA 200F
102360 A7 AP HAA. A BH F7F FHEFE 24T F U F
7bat el 19939 4¥o= 22 HEw QTS FAoF zAZ} AAHY

31, 19939 8ol WERA FZ& T "W EF Adg FHL

PN

2 ANHYUY. dARE 493 899 24 3 FAHA AYge
g, 24 24 714 BAZ Q8 490 2% Ao BHo As

313F 22 olg7A] ZALH o1 x
2 93 Ag. A&ty o Hfdde
& 1272 (Yi et al., 1982), o

g9 34BL FEF AA F FE
dugE B o2 THEY Ao

287%F(d, 1993)°] &£@stey, &4

(=}

Apvtel 142F (9 %, 1991), Z71%ke] 7% 873 (Shin et al,1989)°] &
dg Aoz wzd dA¢ FAANGAME F FE= A7 AR
Z, AR T wet d27] i g vadas T £ do. =3
FU ARG BAES TAHE=U JdAME FFE EAFEE 7HAZ .
AAZ FdEs ANETES EFsE A7 v Fon, AF 71
g U fle BEFTE AHA &7 Qi EE £d AES T HAE
7t BR FRAE 5 de Aol " oA HelH 24T oxE
e & Roeg B,

1991 d AR 1070 A F L 1993d F 3970 A AHCA AAF FAte)
g Ago] v HlFsigeon, dF AE ¥} H& 2 J9& A
Aoz de3deS ¢ F UMY = g8 HHo] KA HHIA
S 7HAR Qo] AFEHeM EUEH S Hokdte AFeo] g FEHY
AR EF A7 BARE AHFHAT. 199330 Fapae] B
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A AR BAHAAN AAE EEXALA 7129 a2 AAVAAM FIE A
=°] 17F°] APHANLH, A7 AAd A9 aPgAF7 o 48 A
=% s £ A% dPBESY diiEol FFHg Ay A 5
(199Dl & Z=AAME HR712 e AL dPANEE ¥
AR A, e dFd 45 Ae W AN E AR FE
(Cnidaria), ® ¥ % € (Bryozoa)s W de a4 AAAEC AFHAND.
A3, & Aol AER dd FLed A7 FPHAA $H, A
Hd A2 2AF 23013 Ay EHolok s, oo wEt ol A

AL Ad Ade A2 Fdstn, o]F ABE ZAAPEL AAsY

rulo

£

A& EUHP S A% Ao 7B wE A Loy, 53 M
gkl S iddo] BuEtA dojd 5-7¥4 olF A4FHAE A FHA 2
A e F9 ABEol 2. FAT dFEo]l FAHINI oAy o
AAEZ TAHAG. 490 AAE AJAA ZE NG F 59 AA
F7 42 Aoz JYeRt. AFwe 9Ty ARG 7A o
g HAZE /tAR en, FUHA 4oz A JFdA /A
o] frdo] &oldtrt. FAT EFF AR QA ANEHoZ HAFdE
REZ 745 dAE A F2E Jetdx R3tx, Al7]¢ we
AE 7tgol MEEHE & d FXE Holn glth

g F 2AHE Hole 4d& (Y, 1993)9] A Sele
Ao et €8EHA ¥ A IR qFd HHAE o)F=
o] EAstd yEld Aoz noron FHeo 51(1984)° < FIF
A g JdFEdE FHHA EA FYo2 AT Iy HH¥3
el 249 g@dn AT AAF ARAME ot o] HE
R JEHE A AAPANAM 28 AAF) EXE BRAoY EHo)
e AFd FRAGAT dFEHR FAG AAF7E A eH, 5F
Az JFAMe FFFol 2 Aoz vetgt o X% A4

HJ

O.u

of

e Az
of 2

BN

-

A



ol

A71HQ G55 S0 As) 4B A oL FAAAL X
Uz gen, 9439 3% ze g3 mE A5f5e FHE ARH
g BEAAN 2o MAsted oEe FA4AL AL U7 HEO
2 2, e 5w FRAAL W20 Y TFsA AsE A
Uz "848 deun Qon, A=A AgHez 43L& FE 873
A3y e 2 Xdo)y] B durez gEo] AAssje ¢
AE Ador B 5 ot

AAAAA Y wehe ARHA Rols BAHQ 294 FLHAW 5
8 HFA] wa 2 4Fe e HaAgo dFg ASdE ANE
Bo U7t 31, FX2AE tgd A (Tamaki & Kikuchi, 1983; Shin
and Koh, 1990; Lee et al, 1983; Shin et al,. 1989). IF WM& F
go] olg @ HAFE AYxn glow, 53 FE 229 yF Age 9

F MR OEd AEFS B2 AMAFT 23T Aoz yEEY. ARt

{
S

PzA AY olfe Ud HHBo] AAHE AYe] A4Hoz Fusw
slem, old @ A A&EHA 2} o

=
o2 A&E A2 BAY. UF AQL #AY HFD YELS BEF
I e FLdE AGelgtax AZEHA, ol WIAHFS AHHoE B
g @od fAolHE ZAEA RIPWE WERA DA o] Fd WEHE
A g3 AN BEAAA S FEY & ASAoE A4dH
FFFEL AMYHAAA M A= FETol9 ,(Sanders,
1958; ©] ¢+ A, 1989) AAMTE TH ATFlUd F =4 UM
2 9% 9XE AAETI(Hong et al, 1982; Lee, 1976; Shin et al.,
1989). AF el E F 112F0°] £&EAL, 95 ZAMAAME 84%F 9]
2T AAFAME 4B3%E AAGAT. FF ZAAIME 63F A
A AAFY 55%E ZAA AT 19919 187 AAE A E 75F 9
F 23 NAFS 62.7%E AAFAT. FFLe AF 141F (4, 1992),
A ANME 67F(Yi et al, 1982), G HLdE 72F (A
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5,1992)0] Ed AR, FA AL A 2@ AAFY 90% olFg i
Z st A ot (Lee, 1976), BIFTEL HAEY YEZAF F71EFFo] 7}
d F8Y BFadez  d#A gol(Sanders, 1968), Y&
Matsusshima ol A G E7Fe] AASF 8 & F7 Yol AZ EA Y £
FHe2 AF HHEW {718 F719 BEol Y& Roez WA
© o (Kitamori & Kanno, 1967), 718 UL 713 FoA 3P &4 &
ATz UEE Foled 7|9dddn QA (Ansari et al, 1986).
T T NASF HolAM A5 AAd LE EXE BolAW, 8 Ho =
FHEAGANA AAEE T fagilis, P. argentata $° 4% £839
daidez A2 HFE AAGHAT. 2 ALl A Fo AANEE
< AASAT qR{FE F FU AAFAN S HIE HolA Fyrh
23 URE{FE dwte &7 Wstd vzsA 43X g FEFo=
etttk AR dRAGdr e F Fo ¥yl FR30o, 19929 A}
A AEH s R AFd 718FA C capitata’t FF3}AoH,
ol ¥l P. pinnata, S. scutatas e 7tYgol EL3 o|Foj AT AFA
de oA ARse ¥ EAch AT ol WsE 1993do) &
BluA] kgtom, 53 EFH) FFEAY C capitatas BE &8s}
A gt 478 & AJEg AEZFLS HAAT 199298 gE g d
AEo] 283U A5 HdE YBo] Mty oz ARse AL Y
ARt YEFAAE A3 ttE 2#E vegdd. F, 19933 = MASF
o Bgrt vegoen, 4ELLS O AdH LAY 3T A&
¢ & AT 1992689 A AEF Ao FFE A £HA 873

A7 dojd A2 Bdn & d2 FRAG BzAdA F& AY

o

B F5e BFHRI dojd B¢ MANETA HHE FU=E FAWN #
7NE 909 Z712 713 Fo) TF A= =

Ax BR4E 4%

A
tlo
3
ol
o
lo
fu
>
=
fu
Mo
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C. capitatatc & 283 71FFo2M {7189 FFo] 532, A=
PE A9HA FE Bol ¥rx AYd F2 Yeue FEAH Fold
(Grassle & Grassle, 1974). A& %e] F ¢ JFHAE= A9 YA &
*Tk7t, 7t ol Fo EHHo=w
Fg Holtrt 5 H ¢R3 £FEHAIL, o5 28 tA 2EIHA
(Y, 1993). A A= FE HFE AT IAHA 9F S MR
Wyl HE dzA B2 2P, =3 J1Ee JAFHeE F
g g Z Hol A By ArjHoz z2F W=
qeE ZA
Ak Aube] A N9gEz Add T2 Hge AdHoE §
AbeA wEEHD QAT b a8 FL AAFTY MAe] vj§ dAHH
olm, 53] 1988d AFo ZA WYY MY A 1992 = A
7t 4% ARHJAoY 12 ojFd e M vuuA Gk = vl F
AS$E QFAY 23U FRHoz UG, AT viA ol
BF, AFxAN 59 Ar 95 A A GelA &@st o] AHq
AAsE Ao veigd. AT A4S F3 4§ AFHT YEyde
Aoz BAY, FA HAFD AGoe BE Yo Ay YA o

Ed3te Fo2 4499 MR B2 &1

rﬁ.‘.
(o
N

w fAbE A

S

ot

B, o] mRE AEA FARoE A ZAA SNl 2AE
Bt A7 A&Hoz s954 FAG. A olF Age] 34
Fe WAz A8 8427 4T 44, 244 nedor B A
oz B HZ A5T W ANAF o HFo] AAse] A+

4
B

AF e 7h5E FHol AFsan ok o] AQL £79 EFo| 7
g Aoz AAAHAE oF dAFGE dUGL & 5 YA, FH
2 37 Az WAdE I, @5 BF T2 JUH9Y TH A4
Ao Z AZdn. oAy S FIFsE AN drlHes FH2E
AL 27t ok A3 WxA 3 ol FAF T Haew

A wMstg R2AAHA FAAA 7HEA7I A= Aol
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23, ol AgelNe F71HA 4] Wt wxA dHEZ A% I
A Fa9 FYol AMAHAE 283} Faogd 9d0F Holv, HIY
e W, NgAeR FAZ A% {KU1E gFRHYF FF LR
o BzAd 49 /7 2459 el d¥e A
ool @ adld E ARF FEE AMME U ARHL 24 F
AHooF & Re 2 o}

Fx4 e AYsted do $HF B J1ELS g AdRE A

Ao maw, 28 AAFd 28 M=EsE 2 49= o & =

rle

Aoz B

Aol AE RS ¥} 2@ UE 48 598 zdoz AdsE Le
Bris index(1988)& Al-&3} %t}

22 RaAo A= 19929 71 AT Fol A jeffeysiiE  UYE
worm, 199330l @ F% 233 ¥4 O Arcidea sp7t &
dged, ol £9 2oz JAAe A2 AW Aotk o] L ¥
Ao 107 BRAA 107H4A7 2@ en, e 174 FHANA
1007437 &8s d. AADAAE $daE Foz 993 ot
R o4 Z@o] ABIAL, §7 AR Re AdolAE YU @
=03 don, e} ALAd 2 2¥dn HYT. A5Fwe 3
soEe A AL B AwHoz AAn glon, sse weto] AY
34 o ARAd APAN F2 2FAAY. 7HeolA BIAX g
e, qgdde A5 Agse 5 AT $A48 FAS o
27 AQY HALL nolk f5o Aeg Qssn, ARHow
e BAZA 24 3 & g

P. pinnatas 19929 71 €2 AAZ 2@ Fold. o] F2 #

L

e

lo
]

2

7180l FR3}T AEFH AL Fo] FAxste Ao FHI}E Fold
(Yokoyama, 1981), Tamai(1981)cl 2l3l@d 4714 Elgdez F+EFHE=dH o
58 74z Mg AeAHA X Y(niche)’t 23 A F A

ARES Q83 Aedd R, AL TS, B LYAAE B
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A AEdl A d 132A4 7N AATZY 2x F7F A7 &
A1 gkch i 8} i oh(Takahashi et al, 1986). ¢J(1993)¢] < &&= &) gkoj
A A E T2 JMEdA BAA 43G9 JdEdE AN A
ot dtHem, Hong & Lee(1983)d] <&@ mAntdME 48 &
o2 Q4o wW§ AdA F& U F=2 vUgdgdn g B =
Al o] Fo]l A9 FAdNXA F}on, Y HEFQ spionidaed
9 Fol AYFoFE Yol 199290 HAY A2 A AU}
Je Aoz Rojn, & zAqAE & o AEsd RAe=2 B, 1993
dolle 59 (Bl &3t= P. krusadensis7t 230 $AZo=z g
won, dF5dde A BAHIY AAE7 ARee Re2 veyg, o
© 9(1993)9 =AM FAMSIH, A EH) AAIF AEE AoF Heol
AE ol Fol F2 7tgle] o] Fo{AH, EHHFo] AAY NG 3}
Aoz ettt o] 3 UE §748ARgE HAAY 2P B4
7 A
T. fragilise 3 E A3 A2 2 (deposit feeder)Z A §7] 0] F
B3 HAEY & WEZ A 459 (Poore & Kudenov, 1978), Wt A A
Aed VREE YelE AXF o2 A4 ¥ (Sanukida et al., 1981).
T RGN e Fo2 ARTAA 2-69 ind/miA(Y =,
1992), &4TelA 1125 ind/m*(Yi et al, 1982), A& RolqE 83
ind/m*(gJ, 1993) $°l #@3 . o] 9 YE F/E §71097 A
A V4 ZEIARH BEe] Yo, AHe HA YEL Y243
o 8& Aad we 4F P¥E=vh(Kikuchi & Tanaka, 1976). A& wte] 3
F AFl AN E@Fo) oy, /AN FadT ALHd A
T7tete A2z YeERed o EXNYy T4 Aoz eun,
TEY 550l 21, AE F F7F AL ARAGAAN e RAE
(1993)9] Ao} Tt A F Ao A oA 5074 oA =83
7HE A% E T2 UERAT BHdEe F& ojdAgd dRH Y

i

fr

o2 Rrelr,
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Bdt. d5dd 28T AAs dR2Ee) 2o FAsd Hze 7
o Zol7} sSmmAEolH, APAAE A9 B 5 AQTHA 1988). &A1t
E2dE AW 4T AASL F& o1F9 279 A Qo) ng HAAE
HolXgt i RE9 AGers Agsn, dRAFMT HAss Ao
2 HAY. 53 FE AFT EF AGQNE F& Hgo] HAHE Lo
o#F TEEH Je Roz2 YEyto,

S. scutatac EFS HHE AA(H, 1992)2 4 AMAHo=z RE}
t T2 fue AdodA FRIA LAHE Folt. o] F& AP
I {7180 B YREgE AUHdoez 2YL F7]EFo] AP o,
Ao FFE e XM AAZEI A JdEhdo(9, 1993). s
ANt HF 26 ind/m’0] 283AL3, ARHA A7 fow, Fey
o)M= 213 ind/m*(H, 1992)7} @A 19929 Aol M= e
FHAFERGE AEAY WAV oy, FRHG F2 2@sE o=
et oy, 1993 ZAAA g Ho HFT FRIHAGNN AFHo=
AL, BRAE MAAFGL fFASY 8% #Raddd. F=
AEHo ®ol 2d3E A2 Holn, AyHA SJL& Y(1993)9 7
et dxsta gl

1993d  ZAlel M= ol L. longiplia, N. oligobranchia,

rr

I
1

Glycinde sp., G. chirori $¢ ©RF7 $@Eoz Ygud L
longiplia = ¥FA2 1370 AR AA 27270471 £d3ld FHAZ @&
AATE Hetdleon, qFddE 2170 AAHAAM 131370471 &8sty
FRHAZ B2 AAFE 7S840 5 s gslg dF0 fo)7
7% BEF AQdM bF 2@dHow, 5Hoe ol AQAN A9
Z@38tA @3, FEAGANN F2 EIJT. 4R g N KA
g 78 Aoz Holn, AF L F2 FEAGAAT Yelyues RO
2 RAT. FAF, AFT YRdAA o] o]Fo 27| R QR
A FdH0) o Aoz g & gt

o
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P

oligobranchia® 7 4% A&E A AHAHAA 2F s g,

TR FHAGAMT ZE AT Glycinde spe BB JE3H)

FET AAHG AAF7E A FASRA dERg $HF FAAH 593

Aoz 19929 ZAMMNAE fFAHE A4S 2AY. 2, A5 Yol A

A AHAN 18 2EE Rolx L Glycinde sp. & £ Aoz HQ

=3

Glycera chirori®] Z$o% 359 fFo] Fug NJox 5o 2L
AAZE @39, FEAE AAF Agae Rez yeygd. #59
TEo]l ABEI, HAHAZL AAF9 FHo] Yt ANDolM HAsE Roz
ekt A A9e 'SP F olge folE AEETd AH N Y

ol B & Un. 7HF Bol VG Fol AA AASE 10%7 grolny, 7}
T RS AAZE 28 105 F AAFI AA 28 MAASF 50%0
Bt £zt FAetg AT dol AEHQ wast u$
b= BE2E of$ dFEA derd. 53 5 fEo

At dFdMEe S4F 5 oled AEo Ui 2o,

Z2A BI2oANe AdEZ 23 YEF A w9 ZA Y

lo

=

<

>
4

P, &

’

r
r'

oF

e

19924 2ALM BAARS REFS S
Be fF8 Bged, 2 23 4% Ay S H
o f%o W How, A™Y & M2y Wast
2 9t 442 19939 AN8F Ao BA 87 ZAIA o]
@ A%7 EEFYod, 2T, 424 W32 F¥s Beravd xA
Aol 4g4 Dok AFE FFY & ATUT FIE TYY o=
47T $HFo2 H4W F FE J9F0] g Tggel gon,
JES dHE VA ANE AERUE FHse A dNHom
zo

A olFol AMWE WP}l $WsE Ao Mol F4

rﬂ._&g

e

sy

MAHAE BEXFT BFF2E 71X3 ddz 38 £ 5 9
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A4RANY 93 GFE A4E BHo A% 24 Jebwo A5

e B £ AZEE @& ¥ W 2E3E FEol B 19929 B

r&

Aol A$E 25% AFHE 30F0] v FAAT FFHAY. Adwe
A5 5 AXNG AP Ade] BA FFES} ¥A Yz
on, 48 ARANE AF ASAA A YER FRAde 3
SR8 B A 28sE Fo] fow, o] Fo] fo|F VZF S|
A2 gFsA ey Jo =3 B¢ H348 AAw, Hzt
olif Ao mAsE AEo GFHA FEHAG. ot FRA Ao =
qZ7ld wet 5 w50 9B NG|, I HALL Ro|x
Q7] HEoT AN 1992ddE GEHA Y B GFEE e
Aol e, 3REE 59 199330 E gHo] BANY v JYAL
yehdt o= A AAE T B P ME o] o] RAMT, &
Aede] thpd AT Wt 