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SUMMARY
1. Title

A study for the marine ranching program in Korea

II. Objectives and Significance

In recent years, marine environments are being degraded and
fisheries resources are being depleted in most of the coastal waters,
Marine ranching(or Sea farming) program has been suggested to remedy
such phenomena,

The marine ranching program is to establish marine ecosystems that
could enhance maximal sustainable yields, while maintaining sound
environmental conditions. To achieve such goals, it is necessary to
manage coastal marine ecosystems environmentally sound and efficient
ways, and to conserve and enrich the fisheries resources through
artificial propagation of marine organisms.

The aims of this study, therefore, are to establish optimal resource
management systems which are suitable to local ecosystems and to develop
techniques for conservation of environmental quality, habitat
improvement, artificial propagation of fisheries organisms, and new

breed of culturing species.

M. Scope of the study

This report contains the results of the first year study of the

8-year program for marine ranching in Korea, focusing on the followings:
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1) Collection and re-evaluation of basic information on marine
ranching program to conceptually define the ranching system : Inspection
of Japanese marine ranching facilities in operation.

2) A pilot study for a model area in Angan Bay, South Sea : Marine
ecological studies for the primary productivity, plankton communities,
food-chains, microbial activities, physico-chemical characteristics
Determination of carring capacity of the Bay.

3) Development of a new type of artificial reef and breakwater
system which will be used to improve the habitats for bottom dwelling
organisms, Field tests have been conducted in the coastal waters near

Seogipo, Cheju Island,

IV. Results

A marine ecological study has been conducted in Aenggang Bay, South
Sea during autumn and winter of 1994, the results of which was to be
used as a baseline data for a pilot marine ranching system, The study
includes primary productivity, plankton community structures,
food-chains, microbial activities, physico-chemical characteristics and
carring capacity of the Bay.

A. Phytoplankton & Microbes - A total of 27 and 37 species were found
in autumn and winter respectively. Dominant species were Chromonas sp.
in autumn and Eucampia todiacus winter. Standing crop of phytoplankton
reached 201 cells/ml with higher chlorophy!l a content in winter, but
only 49 cells/ml in autumn. Shannon’s indicies of diversity were lower

than 2.0 in both seasons. The capacity of protein decomposition by
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marine bacteria was estimated to be 1150 mg—c/mz/day in winter.

B. Zooplankton - Abundance of zooplankton was 1,251 ind./m’, and 875
ind. /n® in autumn and winter, respectively. Copepods accounted for 50, 2%
of total zooplankton in winter. WNoctiluca scintillans was the most
dominant species, with 50.2% in winter and 39.1% of total in winter,
Shannon’s diversity index of zooplankton community was as low as 1.28 to

1.30.

C. Fish larvae and eggs - Fish eggs and larvae of Family Callionymidae
were dominant in autumn, but eggs of Scomber japonicus and larvae of
Hexagrammos otakii were dominant in winter, A total of 26 species of
fish were collected in autumn, but only 3 fish species occurred in
winter. Important commercial fishes were Leiognathus nuchalis, Thryssa

koreana, T. hamiltoni, and Argyrosomus argentatus,

2. Benthic system

Soft-bottom benthic fauna - A total of 100 species and 113 species
were identified during autumn and winter, and their abundance were 546
ind, /m* and 1210 ind./n’ respectively. Dominant species in autumn were
Lumbrineris  longifolia, Eriopisella  sechellensis, Xenophthalmus
pinnotheroides, and those in winter were Fustiarca nipponica, Frictonius
pugnax, L, longifolia, E. sechellensis.

Hard-bottom benthic fauna - A total of 153 species in 11 phyla(83
species to 128 species per station) has been found during the study
peried. Benthic fauna was more diverse in the outer area of the

embayment, Typical sessile species like Chthamalus challengeri,



Septifer virgatus, Patella stellaeformis, Collisella dorsuosa,
Pollicipes mittela were dominant in intertidal =zone, while Eunice
antennata, Jassa galcata, Asterina pectinifera, Astrerias amurensis,
Halocynthia spp., Styela clava, Stichopus japonicus were dominant
species in subtidal zone.

Macrophytes - A total of 94 macroalgal species were collected : 4
species of green algae, 27 species of brown algae, 63 species of red
algae. More species occurred in the mouth of embayment than in the inner
part, In winter, macrophyte community sustained more species noticeable
with red algae, than in autumn. A brown algae, Sargassum microcanthum,
showed a wide distribution during two sampling periods up to 7-m water
depth where S, piluliferum and Undaria pinnatifita occurred dominantly

in autumn and winter, respectively.

To improve the habitats for the bottom-dwelling organisms, a
wave-absorbing breakwater system and a new type of artificial reef were
developed., There are two types of wave absorbing structures. One is the
fixed type breakwater suitable to the open sea and the other is the
floating type breakwater suitable to the closed sea. The floating
breakwater has the advantage of low construction cost, easy installation
and good water circulation but has the problem not to block the long
period wave. In the present study, we developed the dual side floating
breakwater to solve the problem,

Four types artificial reef such as jumbo, turtle, cube, cylinder are
widely installed in Korea. In the present study, an octagonal shape
artificial reef was developed and tested in Cheju Island to provide a

better habitat for ear-shell and top-shell which is decreasing by the



environmental change and over-catch,
Preliminary field test for both systems showed a promising result,
Further and a long-term study is needed to resify the commercial

viability of the systems,

V. Recommendation

Due to its nature and scale marine ranching program should be
conducted as a national project. As it requires very advanced system
technology as well as a stupendous budget, a priority must be granted to
the program, It is therefore, highly recommended that a steering
committee for marine ranching project shall be established design and
conduct the program with an exclusive power and authority. The committee
should be consisted by representatives from all related groups including
to fisheries industries, research institutes, wuniversities and

government,
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Table 2 -1. Governmental budget

of fisheries industry in Japan(1991)
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Fig. 2 -1. Procedure for marine ranching plan in Japan
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Al 10me] FRES AXY. FREAde AFFolU. %
Bz, ojFEA|7] Fol YziEo]l olom, Aol FA4(
ujol dMEb) oA Atge] ozt FolA 5
COAPY 10me] FREo] EElEY IEE AXstq FRE
g A1, AFo] <o 10cm A3 Fols= LElEY
& AAst YR
1991 ~ 19930 AAIgt AP = 74 dlEol BFAZFo] 40 ~ 50mmQl
FTE 4gtoinie]lE 7 S44s5h7] flst 1Y 63 FE FHES |8ty
At E Foistadnt. 232 300Hze] Fmbof FQto] 150db F =2 BiMES
ol-gsldri(ol= MARZ “H--, H--"3l= 4T SUTLH. BE F vl
el met zel: Axgt, SF¥EAAE 6~15 & FE 4£Q¥rh
SEte[Wol A 4047 AR Azt 40%9 vlay e AEEES HIen}
—H HEERS 1.9m FFE FRoAM AT FLETE 20 ~ 30% F22
AZ2E Jvehjdrh. WFe= ZEo] 11 ~ 12c0 BEE HASIAES o
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250l usle] AXYgo] 1452  20] o]xt FYTh TW, EEMS YA
22 1987 ~ 1991A7HA] AFF 20%0) Wal=u, Z oYk 95% &
olsle WE, —H, HRHCINS 4 U ABF YA o¥y =
Wgole] WEE oF 20%5 Axsti Yoln, Axe] me WEL Qo

HEMol X = YFRAA7L S oY o2 ez Zlo] HAFHATL
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2. 71El AR gy ¥

dES A A2 Be AIFHF iy HES olx7tx] HylFof
A= EshH Tit 23R o2& Tt AR Esich 2 MR
AZES 4 A 1 A Ocj2e AelE RASIHA
4o e ol AdelA AL Y HelE sla glon, HUYFA
2ol He sG 7 ool glojrMe AN xpte oo Ity
e HololA }FYEFRE FIst= B Uty F2 JxzEL E 5
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ol ZWold EBRT ZW AT WA He dLede] Fejs
o 7kx] Hejel 712 wUEE HAsta orl(Able,1981: Covey, 1988:
Crutchfield, 1986; Finch, 1985).

A 2zt AAA AARE FY, e, old T A BRI ¥ FWE
Agsine AWARsE AR Sdeld FUFoE waw AL A
gk 3y 22k HADA olFole 43} sle Fao] oy AYFEFY
abdlo] AEA AFT|EC], HY A= EFFA Az EA FHch
g3t 19570l %X E International Global Observation Yearg}:=
FAZ AAR GEe Apdo] A ZEch

1961 ATl il Qg “sjspLe AFolA glo] mHHoeE
x| ZAbol]l dolgle  frontierd] =AM"ol2l: 53 “Kennedy Appeal”>
sjore] 243t 714 Ao gt s AEE F& €A He AV Hodh
Jx oo HUKEBES ASsl MY MUY Fede ARsta, AH
£3& 9% oare) Fg aFstdch. chA g go] Fo FIHEA
HHE AR wA HAW Zojrh. el Johnsono] UIFFE AA
1966 6¥€ol= H|EA 3] =Y 7]& sfebH(Marine Resources and
Development Act)o] AAEGET, o WEol wel HYS A AL UL
Za18tA HYa, HEHL JF}CE Bl Marine Science Council}
Commission on Marine Science, Engineering and Resources7} A#E| it}
23} 19690 "Our Nation and the Sea”gl= EIA7F tiEd
oFlo] &AL, o]AL ulFe] ¢ AU AT 7R RIAXNEA olF
Egz 1970dtfo] Sl Tt g2 W Htse]l B

- National Environment Policy Act
- Coastal Zone Management Act

- Marine Mammal Protection Act



- Marine Protection, Research and Sanctuaries Act
- Federal Water Pollution Control Act, Amendments
- Clean Water Act, Amendment

- Endangered Species Act

- Deep Water Port Act

- Coastal Energy Impaci Program

- Fisheries Conservation and Management Act

- Quter Continental Shelf Land Act, Amendment

- Deep Sea-bed Hard Mineral Resources Act

- Ocean Thermal Energy Conservation Act

- American Fisheries Promotion Act

- Coastal Zone Management Improvement Act

- MNational Aquaculture Act

1964\ “AREF EE REKR™, 19663 “12HE BEKBER L Ao
dAgtofla  fFojde] ZYPE FHABAM A= oWE& HIsts FAol
Adestodrt. o] Zlo] uiE mlFo] 3| ol i AL UM F, "EE
Nationalism"& 2T EUSIAIE A7I7E2ct. “Sandiago BEE"AA=
WA sAZEo] M-S 24 Nationalismol tfdlsted 2008§2] ZHA 49
HetS A Astol A 3x FAAY sfHE oA AT AR oW, o]e
o2 TL£ZX|F 19763 Fisheries Conservation and Management Act&
HAs}710] olE2girl olouet FAIRIUR TS+ (Fisheries Conservation
Zone)L 7]&2e] 123fglofA 200322 HFyEAdom, ThI} HL FH
Zx& 35t

- og AW BY
- OIdRIFHS 8 I NP R FE3l old Fe
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- olxlE o} BBEAM F7HE A AdolM He] AYE niA

- dE, 29 59 UF oMol FA 9 W 2YS AAAMA A=
OJUES] At o] & ol 7|3 E nfAste] At AFE wE

- oFY FabEs B At g0l i

- 9lFzte] HEN BMEBKEWOS BN TEMES T¥

AEZ o njIo AMS A, FAALRIFHN= A ofFo tiRt
Wy WS T2l KB oM E old Atdel tidl uwiery #edES
qAstE, ExlE gIojAe] =ge] U AAHPRY HFT FFS
A Aste] 2o ol AFAUSY %ﬂ% do] FEATo] URT HIISFS
Ax|3lojo} AW 4 UEEF HHI, AT old AU HE Helof
#Biloj= ARAH/o] M WY JIES A, 874 AHE oY
] o|AFE FA Zzbel HI FHuUolMel  FEE] ti¥t Fisheries
Management plang ZAAHEE 3= & IZxE sta drh. ols HF
o] ¥ ek Optium yield)Z} 2L} 3L o]¥ 3} (Domestic allowable harvest)2]

£ QoA 3 ZFAMo] ofd¥ £ A= F F-&o]HH(Total allowable
level for foreign fishing)& AASIEF AT Zo|x|nt AAZRE 2=y
St Y BT 400 2] wiELE o] 82 #15lo] o] FHIM o5 oA XUS
SAE=] A7), =Fe FAHEY BYARE el ¥EY FHEAY
AAst i@t 3= FAolrt

w}2}A] Fisheries Conservation and Management Act?] Z7|EF32 xdoj
gt 22 ojge YoJES Fo] ujEste] ARE FoE A= FAE
AFsIaE g ol), olAe FAAYEISAL LS BF vjEl3oR
o] &3ty 4t JFEYAE XU H Falde] BE {4 UoR FAol
Hlst oirt ol2fd Al 1Ee njZe] ZAA e oA 2008HE/d 9
Aatere 71Esle QB T Aatgo] AR Zlog A MysEx gUrh



3 b o2 1978 2812/ o] ESIY 5 o9 o dAlatalo]
old Aitaro] 1986 42671E o8 Z7lsiyrt.

o2 19723 Coastal Zone Management ActS |3}l @otede] Ta
#8ted 2 7|23 M O 8 "Consistency Doctrine”& THEo| A3t3 g}
Ugs Bd &, o Exsts RE YL K2 - % - RS,
Zhestthd A Zetg At B, AWARI BE Mo wat z}
F7% 57} Coastal Zone Management Programg Al3j3tcha o] & #tajsta o]oj
Hazh A3 A4S b Az, S8 IS VA (YL B35
#ist]  “45BEM FEEM(Special area management plan)’9] $¥&
st ddelolde el FA yye e, G nE B
7hedt FoMe Wz it BRI Il Y|, Coastal Zone
Management Act®] 52 Y& it kAW, Ao =Ty, FAY
QYT AU X BAE Fosls Aos W)

4w

EFAE YL HAFOE N Y, JENY U A Fshe 374 Arjdt
AEE G E S zta don, A% g Folos o AE} dye
Zis olch mhebd s} siue Zadro] Qlojd fxly, 3 3F A
LhEs] 4ol et A xjgde® FAE I Qri(Aquarone, 1988 ; MR
BISEEE, 1989).
1976 69 200E Bty WB KBS UEsto] = WA 1lupol
@b Wolol FWA 1,130%ke’olu HE WAL 28353 glom, o
TRE MA 3glelch. EEo]| o 34wt chrofo] 367, <elxoko] 2897
EfE ol 7687k’ E thRE WAELO Hsiglth ZatAl o 2005) g
K)ol chste] 71 4£FHA AAAE BPOorl 1970dc) LRE AS
BAE 71E F& AR Y 24 EAVL AR chEEHR VY BA BT



oM ZA £ Az LRAPE FAUSIH 1976d0] olE XA|5HA
g drt.

1960 =& oiFY2 Y AU TS AMBE 1967d =¥
sj ot 7}t M E}(Centre National Pour L’'Exploitation des Oceans, CNEXO)E&
5 AF7IBOE she 1 ZEAES MAsArt. 2Fo nHY FU2S
19813 ¥FEE(Ministre de la Mer)& AR|sto] Y, R - - LHE,
HBHE Sol FeEol W Y AU S HLEes ddIHsiER
‘83 WEES U BEECE ZZo| uiyjdx HigE AFdol HIUch
g CNEXOSl MeEEREMBEMPIRFT(ISTPM) 7L Hisle ZdA RHEME
BIEAT(IFREMER) 7t A Eged o 713 FY A778es A A9

Zataol 200812 ZBA £ AN AFOR AW FHEe] 4 dAY

& st Hukshd 1970 Fol¥ae] 3/40] EFZS A Yol A
o] Fol A 7| wjEoltt. ulgld ol& EAE FYFHFA(EC) ¥E& ol TF
gAsts waog sjAsiHR sted, 223 oA Yt efEg
Ax o] Ex st Zatay FE ZA Sy 2L oFY AL
EEZ st rch

th FHISA(EC) i e Jle Y BA

19894 3¥¢ AP FFAH Z8olAFE 105/ A+, 7i&7/iE Prograns
Agstad o] So sl e J|E&EolE Y grh Y Progran
1988 A5 1992U71x] AY ©AE A APFol glom, Foitd 5aR
ECU(EC B-Etche])o] ©yith &2 IA ch= Zrh
HoF ZAb, Ao Hay 7l & A3} Fof ¢
Zeol 238& % w2 B9 Y 2ok

te] xped #e|E 9% 72 AR W FE Jle ok
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sjor 23t FololM e =ty £3, Fel U E£H, AFATY 2
U A, e old &
T3 f=4F Folof glojAE 19879 9¥ Fof 3HY ECUE FAISte] 1991
7hx] sjoF, T4 sHAO 4t A Fel Jle Y W At gAle] FE A
F-7F M ¥E Tt

o
44
N

u

g}, e AEda7| o}

19794 20082 BA +49& HAEL3 F 7 60‘1}km old $%o] ok 1,470t
kn’2  goldel uwhal Zefol] iyt 152 HYFME FRE
gHelth ez FH I7ETY R ZE U&S FAHLeER P
A Adstodch
- oY TEY BRY
- Biek =de] e
- B oF W8} Y £ A
B3 33, 23 3F7] HiAEIRQ
olgdE FAoNY FF old ol Y zoF SPFEL UYL
1 T o @2 BAHE Bo|: At}
sjofo] EH Qe 2 tF IFE FE2YY ciF-Eo] Adnte] sty
7t o 6,000% 2] K2 o]Fo|x qlrh EF FuoA AujEE= ARY
2/37} SR SR ABatE s gloeng 2 sjdolats FHA WIS F

28 AE AAFtL Atk At AH AAYE Fo FEAA TS
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Commi ttee, 1987).

ITF FFA FIFA AT MUE Y HeAEL FT HE Great
Barrier Reef®] #Te|E ZEst HZch 3iFAYL IF FTF tfFFo
A3t WA 357tn’o] 2,600709] zhzie] Atz kel 300700l wWels MoR
Fd%o] Ql3l, 400%2] hard and soft coral®} 1,500%2] oF, 4,000% 2]
3 A2 U 240F9 BREESE 748E HA Hu g AES Hilolrh
1973 AyefFofa] M AL yie] Hwd W WES o] A YE(Sea and
Submerged Lands Act)& BI}A|F|L, 19750 Great Barrier Reef Marine
Park ActE 2HE2c) 53] o] HES R #e|sly] ¢3}od Great Barrier
Reef Marine Park Authority7} AdxjEo] =Z7}e] 3 A =g 7|F+E29
dEE €9t of ZEAA XY HelE ¢Isle] Zoning AFol 23t
T8 FAFola, AR JhedtA FAEE 9ol fEE old HHA
ZAEFolo} & o§x|7} glo] A7|3}7] &2 gtr}(Great Barrier Reef Marine Park
Authority, 1985).

- ul o] 8 A %] ¥(General Use A Zone)

- oul o] & B x| ¥( " B Zone)
- 3ok Zgl 24 A X} (Marine National A Zone)
- 31 FYUFE B A A( " B Zone)

-~ 28t A R Y (Scientific Research Zone)
- B3 A (Preservation Zone)

duk o]-& A 2o HAL Y FHLY BT HA oA xFo] Q=
Helujolld gut o] &-& FA3t Ul 53] ol & FHoA e FAE v
Zrh

- A oy T



- WAl ghEof 671 o]3}1e] ules FA

- $%%(spear-gun)E& AI2A] X¥E2] 3toj, SUCUBA 2 Power
head ZH] AM&FZ]. Skin®] Z$E 7HsE.

- X¥E A7 A

- A 29 M3 e

- 3ES o8 WAl Hol A s

- MY 4B AAYE dA 2E2

RPN -1

- £0% WA Y= 24} A7

- RTE AE M 54 T ol g ol MM yhA
s

- YF71Y B9 sAHAM 500 feet o]s LA WA

e ZASolu Y 7jHe FIHE UL F9 i ¥} shesict

- slold AT olgje] A2l

- vz 67} ol AE Ths

- AES WA EFE o] g3 xel mY

- o FlE e S XY 3P

- HEBolR, olye] 3t 9i3t o]ele] EY wlg

- ool AE Xl AFg W sl AlMe MX, MA, olF,
B 8e)

- BRI 28 AT AP HA, AA, o5, FANS

- dutg Sl AR AMe) MA B AR B9
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g Autadx]els 30dolA Hcf 60U 7hx]e] Futgt 5L
- S T AT S el A s FAE H
oA Fof A} FYE v|AF A= XY e F
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e Mol AN FAH Uthe AME F U 4 AL, PIU=
old oM FH7 FuSolop 49l Wik A RAo] shsstelel
NEELS

Table 2-4. Useing regulations of each coastal area in Australia

Uitol & [Aukol & BIFTA [PlFT [HAAT] o] W
N A B A A A B A | A 2
0

Boa 1ng , Yes Yes Yes Yes No No

& Diving

Collection . .
(e.g. shellE Permit Permit No No No No

Bait Netting Yes Yes Yes No No No
Trolling for, ¢ Yes Yes No No No
pelagic fish
Spearfishing

N N

(not SCUBA) Yes Yes No (e} No [o]
Pole & Limel , it | Permit | No No No No
Tuna Fishing

Trawling Yes No No No No No
Cruise Ships Yes Permit | Permit Permit Permit No i
Y (VRO EU S KN [ AU DRI,
General Yes No No No No No :
Shipping |




at, o=+

g2 JRE ulcts ¥l HAE AP g F7tEA i, A
ol dEFE st olet tEo] s sitol R A3}, T, I
sjof xpd Aol gloiMs oW AFE zta glojrh 1960drio] EojdM=
3] fdo] 7puge] wmet 27t ARl 3A o] HAdsd ol& AVE
stod 3iA XY, XA T2 AL EE Ve, dY FRE T 4F #d
3jF 243} 7l Fobel I AdE& FRstgcTHLennard, 1989). ¥ A
7tAel et AU 29 Fri ¥eo] ztd oux|de g, 53
FEHoUZA] o] & 7le NUAA MAE HE3 A= AAolrt

oj9pzh2 7oA FR 7zt JB/EL Y sl Hsto] Z FAH
AF-E TUstd stz . ot FY4 FF= 74 FAE 24

BolE &3 2AY 4 9 %EF Co-ordinating Committee on Marine

2

Science and Technology® FASIET, ZEY XAH AM3 weke
reportB A0 2 Ao A&t AAROR Fo] 9irh

E3H Azl AAQ HelE ¢5tod Ministry of Agriculture,
Fisheries and Food ¢] Natural Environment Research Council & A}2&
¥ £3}o] British Oceanographic Data CentreS MA@ steion, ot et
B, 83 dels A2NE RS AQRTH oolehuo] A%l LRakE
EA Al - Z2HA X2 E LY + U= 6IS MAE FE3HA L

3. BB LRSS Y AL ¥
SHotrlole] JUERFES Fitgol F7t BHol 2A|sts HIFo| F2
=T DAY FIFHLE FAES e HRLeR BRI ole A% olrh
ARFe Al syl mel $4HEY] R AFo] ©F YA MY F
] f

Aol F7t BAYHE ol F2 ARG tide] Ha glo] #2let mie



SAIRE 2ot}

7b. "
de|el2 7,100749] dew 74" Uel® F 17,460kme] 3tdzt 26
km’9] oiqted & zt: sjjokZo|ChH(Humberto, 1993). W HHel M S22z
o]Folx g AEol AMAstrlel AU AL ZAFI Al FAE
A= 1990W o 2507rEOC R falgjo] GNPOA Ax|dl= H|EL 3.8%S
A8t olch F 2.5 gtEe] Aitakg zheth £2& 11595 4 (pesos) 2
ti-2o] HElxle, FA Tzl sjzFolct o8 BAHL A I
At o] it 2o} T} AR T FYOE oufFY il P
A& Refstar otk ol AM O A At e] AAZ spuzt SER

NEE =UF} J|EE ojd'eRe RS 7Yt Ut

i

lo

2]
Ll

)~

_.1

L} g zjo}

Malay#, A 2|l AEAZ dFo] FAHH 1,8009te JAFE Zt

g g Rlots 2147 FLZE A F&3 FALAE o|F olrh
80t Wolld 90Wdch Xuitztx] 8~10%2] = FA HFS olded,
24282 US$ 41090]5 21 1Y A5 oF US$ 3,0000]TH(Hussin, 1993).

olEE FEA A 60%E FAMEOIA 35ta Y3, FFAE it

=
19910 of 98RtE0| I o] F FA it o 5% F=E ARSI QT

-r

1930t HE g4 o] AJRtEo] 1980dc) Eojet dEAAE A
BaAf- Falo] da] A3t Qlrk. & ot 57%thald] 20xo] 3 Wshe
A go] Heafg Aol e FAxHer FriHa glen, 7oA
A7t 307EES] A Ate] shesith. ey @xie of 1,600hadA 3,300E
B=& Aibsla ot

oFxl tfAl o|F Sea bass, Snapper, Grouper%-o] FFolt}. RZIt)E



o]- &3t R/ANFE PAxT st 1 F 3 R7W(4nadara granosa)= 1980t
b E5AHE Agatnel 5%E x|ttt 7lEl oA i mR, 2R,

z7 Solth

AR
o2 7ustz] $iste] Fisheries ActE A|Asl W Y 3tz Qch
o¥al x}eie] £ A& Marine farm & Marine ranch 7|42 AASte I3

st 9lom, o] AL Department of FisheriesofA] ©wstsil Qlrh

c}. Ef=

6,000%t2] 1 7kl 80%7} sPol FAlshe thEF A HH=F7HA =2
of 20 ARE Fito]l Ztm dE Y S TFEsle] WA AJIE AL
oltH(Manop, 1993). fZXZole FAE $£&E U US§ 59& Holso|il
gloy}, ol wnjgtol xtHe] o] Alstil Aol ZAdi= EA
gas] gtk el £l FAAE ¥ #AHA A FAT
@ zraolth. o] ZHaE ojulEe] AA Y VS njH 223 AA
Sche] mIlete AEE wg 527 o 2 BAHE dFEI vk oty

3 E3] QAFoR Ao FHSI:L oltl. Ministry of Agriculture and
Agricultural Co-operatives?] Department of Fisheriesofxls QlF ofx
A(1988 ~ 1991V 470do] X MHAstgon, goze EXEs mjd &

100kn?0 3jwtsli x]He] $AxU S RASIH oS RAst= Zolrh

2t Q=ulAlo}

dmyajobs MAN 7HE WS 17,5079 HOE o]Rojn ZE
Zrlolch, webd wlEld AR SAE S41vHa’e) Acg sjerRziolt:.
olZo] BEsts AR 49 FEWAe] of mjur Hrh o 182wl



Q1 LZE 60%+= JavardollA At 9lti(Moch, 1993).

28 (Ministry of Agriculture) 4}8}2] Directorate General of
Fisheries7} $Attal Awrd g FAsta och 53] 44t 2o nj
FHste] dzt of TR Wil AAHE AKHoR {AY £ U
Adere zta odom, Wzt & ik 3R] Tl o]F 15.5%:=
obalojl o3t Ajatarolrt. de EEsta e HEEds & 10094F2
o] FE5o] Btz glom o]F 1001F2 Al A 7px 7t A& ofFEoli, I

Hol MWW FRE HAEBYW I3 BRE Sl AMasta arh
olA7bx] FEH3 SR F A AL QAT FHSA mHHE AIT2R AFS
uBs] sistel AT oINS £ard FAMLS AWt

o
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F2 veke] '92dE £ HA 108, £& 89T AAsidon 42
1398, ¢} 59$=2 8] Fx} AtdEol® Fyt wAe] oluix|sln
QUTHFA0, 1992). GNP 7]oiE& 1.2%, whilzl ZIere Zchaia aajalky
480l Rt QA Frtel dEo 1F A £ Fx Holla =
AFolrt. a8d MA zZiFo] ¢drtivol HE AR FMos 20031 S
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BAES 27 AlFsle) F2 2oy 7 Sol iyt gAl sigo] wdsiA
Hoew, 1970dtiols wiFu ZHzHRe] g4l Jlgo] sjuEo] olE Fof
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AAEE 19700 102 1979 50E, 2@z 19860l
946,9652 0.8 o] Aatere 7|Estgrt. 1980dchY o] F o7t ZhAdo
Az o 80gHES] FAE Fx|slaL glrt

AR Aato]l ol Hs) gAle] ulF2 19629 oldofE 4.0% °J5tE

BAZ doxm, ol¥ mid Fristed 1993dojE 31.1% ool Fart

s beke 1980 38Fo] Estd oLt 19939 5,471EL0 R

A Zu=dch 19834 olF FIHOT offF Prlylwo] /Y FEHA
Al TIEE SAFRA Aol

ol X, wo], BE T A2 I1F oFoE 44
thatol FriElm glo], WoT Aatdro] AA Fold Zo= lrhHcTH
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s & Al Aate oA Jle ddz o e Jed ¥l Ul
1980 281,000 0 A] 19874 447,000 08 164,000=0] F-7islo] iy
Aarere gglou}, Jol¥ JHE, ol¥siBoRE oF oA HEY AN

7ZhA Qoo Qlsle] 1993 ol 345,696F0] AatElgieon, &, upx|El
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2 ojle 45 FuE f3irMe oS HuAZ st drh
I dgsige ol - ZH¥o] wE et ofF H4, ofFe] I ARgo]
s k3 dA, AR ojHES] ofd Ao i3t X BF FOT oo
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Table 2-5. Fisheries index according to the domestic markets opening

-+ = 1992 1995 2001

Z % GNP (102¢d) 2,470 | 2,621 | 2,718

AR HAard chu] (%) 1.1 0.8 0.5
T A A

TRy (%) 14.0 14.9 16.0

FA=H () 12.5 10.6 7.4

olg Ag=t | W Ared thul(x) 07 1 o5 | 0.3

FHold chul(%) 4.1 3.9 3.8

A 2 4 (vg) 42.5 38.1 | 31.3

oj7F A 3 AT thv](%) 1.0 0.9 0.7

syl coivl(%) 7.4 8.0 | 12.9

FARE YA () 10.1 14.3 12.0

BE A B3E (%) 1.2 | -0.9 0.2

FAd BHE (%) 9.1 1.7 0.5
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Table 2-6. Contents of fisherman’s long cherished desire projcet

& At A & & L1 I
1 R M, 58 23, Aag
1 ButA Ald B4
3 A%, EFF AL 9 B
4 qE g
5 o #A, 35 AR
6 AF ofx Al
7 Hix| et or4
8 FH g Al
8 7Heel, $4 olF 4
8 rs, 9 AlAd
8 Az, Aojz

12 ot A A
12 =94
12 35 ¥Ha




6.452) o}g] BAE R} $41E2)
A% o7} Bo] ZFriEo] 1991 H7tAES)
2 Zu" ZAog 7uiHc}.

L 3L AYY Y

& A" 2 &2 A I 248 AT ARAY E ZAY B,
Azt dAY ZE, A9ARE F¥ /Y PILOT XY £ 4 AAA
ALE Y Ad #F 9 Jle spgol Asjoict. ExEE Auy o
FYBoE TR At RF 9 xY RBIolm, I i oY
Arrz 9 Aesjdolrh ole ¢o® dqAEE oFe FIEFYL
4313, o7t 45 Frf Yt AZF £ (YL BAH o B
AT ZIoR Y Tl wWE ojdE Y oY ZE 2E, F2 oYY

AAET 0 A, fadold, ALRIFE AR 27, oy, 2134
BZ % B A ojdrmy Ul AP, odrtFe B RN
FHZAHAE =9, FH sjgFe AL @] W BA Folrh

B BRA/E, ALAL U Berlg, sPIUNEe T HMIE
AR Jle A FA Y oldY Kol ofHem, URAUNAE
BAAA FAE Ago] ol &g FNFEER AYE A ToB 4t
71F 2F W B F A3 AL JF A, old A T M AN
T8 9 3, 200812] FAA45Q dxo] chuy 2 Y, od % oy
e E A WHAAY 2Ho] XYHCY

th SERH Al AY
Aol B FY AUAYS AA 7 A, £xae) 2 ol A
HE AASDL At B4 AYE zAos Must the gt
- A A7 Ak 270



A A AL =
o] iy Aolrl, 4
2 7% 20284, U4
- Ab U
ool% BT A% By : Tase(RIsw, AR 5) BT
B2, o2 AHRBWR L EHEH), SAolF A,
2HdE U4 5
o 44 W 24 : ABo2 AM, FE UR(MRMA,
RAKE 5), BRE BR HAR(ARI, GNER 5)
24, BRRE KR AL S |
o FA AM : RRE 2T PN(NE, $3, AT,
S442N) BF0l3Y A% 5
o oJF ZW AU : AN AN AMCYTA, BJY, MR,
Awd, B3, £, TANM) ¥F SEFBAL(ABY,
BolSENM, ABNE  AZAE, ABAN, ]
GEYAAA, SAE AR ¥F BRAM(PIRT,
FAL, SUAA) BF, SANM(IEAA, JuUNB ) ¥

=
<3

o 7\E} siutxlde] oA BAol AR AlY YR : AFE
ol N, oY 72 23 §
o SRR

o Al, & :
Aejolrl, thA, $4UEY, ALY Y2 AlG 22
Ao P 4, 71

Zab WA © AIAYA A,
U] AYAY AE
A4, FAAY 44 27, W W B2



AtdR] ojnl Yoy A4
0 AR EHA(AFL), 44
FY3] 34, 71R2RA T FA, A FA Pz
el AgAE AR =Y ufx|
o SHAI(FA1EHY )
712 ZA A AGAY o iyt &
At R Aube] oy P2
o HPAF4L W HEZAHATL
At AY o] ol 2E A FRHAY 29 7Y
0 44Hg
deotold EFa I AL JIEAY £ 9 HIABY
2, A 3 58, 4843 4, A AR
B MR LA ‘94 Y] ARG ZHof WYy
ol AME RBrl Ao FAsHy] #lst] FRAdoA PAFe=
APEHE g TS Zom, ‘94 - 98 W7zl ¥ 5,486 Wo] Tz
AYolm(Table 2-7), Algd Fx} A¥Y A, =¥ AGU-&2 Table 2-8
U Table 2-92} Zt}.
- gt oA Falztd RAZE % AF o2 AHE Yo L HA9E
E/do] YR o]2E MY BF.
- FAER YRS S5l 3 FR FAAANE 23 YR ADS
Yristed x1d 37 =2 4 AEF A rles Ay
- Al AP LA R BUE AT FAXKNRY A 7] HA
- AY 2 EEE A5 Y AP 0 A o3 A 2o "y
gr71zel Fx} HojE st £zt Rt Ao ¥ Uz
RHehg2e Fgste] At Ao 24, ofF B B, ol BT 84
a2, olgdF=E AM 5L AT 7IF0E HE

),



Table 2-7.

Investment plan in marine ranch in Korea

T

, | doat 8RR oA Y
: ; oA | 95 |96 | 97 | ‘98
i ? ! % ! |
oA () 1,625 | 5,486 | 416 747 {1,286 | 1,477 | 1,560
QBolzAM ¢ 9%ha . 125 13| 20| 25| 32| 35
| (1,32791%0) (3,355)| (311) | (540) | (675) | (864) | (945)
| |
CEEAGAAE | 12744 j 5 1 1 11 1
C(2000909) | (411) | (71) | (85) | (85) | (85) | (85)
|
zrws . 450 7to]) 598 94 81, 121 141! 161
| (642d9d) 1 (120) | (14) | (22) | (26) | (28) | (30)
: I
! |
R R A - 1,600 - 100! 500 500| 500
% AW =74
- AF ol Al ¢ Zu] 80%, X]Yn] 20%
- T2 ujgA Al 0 Fy) 50%, Y] 50%

¥ 243 A

D=3 =d] 100, =8 x]wd] 100%

Doy W AANER, o8 Fyr,

403 508 Axy 24




Table 2-8. Nominal budgets of marine ranching plan in Korea 1994 - 1998

A d W £ Al F B = o (utd) }
ol& 3t A 280, 155
- o]& 7t 100 & 263,170
- o]& 3 95 A 9,305
| - ojgl B A A 26 7M& 7,680
olZd B Ay 75, 311
- % st 138,000 ha | 51,334 !
- ol Astd AR, &9 10 = 23,977 !
|
2 = 378, 405
- AF of X XA 120,000 ha 321,966
- ZR A WHF 854 wiutn}a| 13,422
- 8w Al 5 7§4& 42,467
- do] W& 110 Wighute| 550
oAl of & At 165, 774
- ol# A 17,000 ha 24,148 |
|
e Ad ¥R 39 7hA 13,883 |
| ! .
; - e Bzl % 11 wwkr | 34,668 |
| |
| - AlE Az P | 155 tff | 3,075 1
: - o & Rul, Hal : 2,000 ha ! 10, 000 !
| |
- 3% oF Al ‘40,000 ha 1 80, 000 ]
! 1
2z A 100 744 i 899, 645 1




Table 2-9. Activities in marine ranching plan of each province of 1994
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Fo (AT
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BEd 24 A=, %
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N =

o]t 1714, o]AA 3} 60ha, QFolR
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2,918

4=

o & 1744, o] B ¥} 1,415ha, QAFojR
1,400ha, oJZAY 974, AoldF 15%yta}
g, ol&ad 13

5,413

ol &7 17§14, o] 383 955ha, UFolx
1,300ha, o] &7 1714, Z]RtA]A 1704,
oj&:x 174

5,010

%

A

o7t 17§14, ojZA 3} 800ha, QIFo|R
800ha, o]& U 4714, 7Z|9tAlAd 174, 9
&3 17, FREYRF 69ginie]

3,897

)

ol &7 27§4, olZ7 3} 14,445ha, Q1-Fo]
2 2,600ha, oj& 4t 5714, 7]1¥tA]d 3744
ol &Y 87, FTEWF SUnie], EXHA
174, SR 14, AR7] 1o, AZE=}
1108 7, o33 H] 250ha

18,174

oy

s

ol&/ 1704, ojZ 3 E 1,640ha, QAFojX
1,400ha, o} Z/Y 5704, 7|¥Ex]Ad 2704,
o|EHY 17, dolyF 1yyinie], Ex|¥H
1784

5,838

oY

ol &MY 2704, ojRFE 5,866, AFoX
5,866ha, oA 574, Z|UIA 1704,
o|&#F 37, TEA 4577, ExFHA
1784, vl 1704, AH=R7] 4cf, o] FRH]
100ha

14,121

|

el

oj& 7t 1784, o{FAF 3} 1,375ha, AFo|R
2,600ha, 7]¥FAlAM 3704, EXIHF 144

8,289
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- A T 25
Al 271.4 kA
2 A 295 - "96 A[3F) >
- vichER 7jab Ay 91.7 Wty
- AZS AAA At 109 #
- FAER g A 150  #
- AECiea] oAl Fig 20
- UG Ay 106~
A 476.7 Wiqid
4) BRE=E
A ojgle] giFtl, A5/L, A" BH Ao AHesta o, Fo3,
AFE RFE FHOE AKE FAsL don 1 (FHoz FXAAE
oy 5 A= dYvhe g ew HAstgct
7h) iR o] el
A g B gt
4 A ZE 242 F3E, iy d&
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- of& F3IY v 1,467 Wil
- ol Z}uA Ay ; 246
- P2 ;3,525 »
- oFAloj Ak st ; 600
A ;5,838 Wintyd
5) A=

A dE ZE F9& 5 FUMNY AERYGgLer  HdAsio
FFAHLoR2 Y AYny, AEAYGY AAE EOEZ EMYG EHES
Hoj&o] HF3lo] o]dFRE HeH ojdLE HBAFAL Zo] 1 AFA
E3olch.

1 €A AFJ(°94 - 95 A1) >
2 Q8 BARE F3S siE
4 % otz A 1F Tl d¢
ol 2A ¢ BARE 8 (3txe o&A)

K 2 A AG(95 - "96 Al}) >
A9y AR RS A=
g A AR A 1F FEAF A¢
ol &4 - dAFEE YA R o]&A)



7hH A3 7E
- st Ao @ EFgo] AAste H 2eRISY U
NSRS S0l B4 ¥ e}
ThEd BYA|Z HE 10kne] Azlo] ©F 579%ha
- Az g o uke] WAETE SE HHE ojEolr), ge}
AT PPH 1533 53E YL i)
) At 3o
K1 A AG (‘94 - "95 Aj3) >

- ojAB|A A3} ; 24 Rt
- ARt =A v 2,240 »
- okalo] A wl FIwix|Ad ; 1,182 »
- of& Z3} Ay v 2,226 »
- 7] E} ; 934 »
A i 6,606 Wintd
K2 A AkF(‘95 - "96 A13) D>
- olAH|A A ; 115.5 gkl
- Fakxlel =AM : 1,8%9.5 »
- ool At 180 v
- AAL 7)EIAA ;2,845 "
A i 5,000 Wrhyd
6) B71=

Ao Az 54S Hoht BE3lo] FAA 24, £5d Y @ B
7t Al #HE, ofE BREAMZ AHe M3 FXALE oY UHF



S HIH ofE FFAA 2o UL T rh
K1 A A4 - 795 A|F) >
Al g E  AFE YHE, AHd WY
o A YA, AYdH Ak
tgolEA « EAFE Y (67] ol &A)
K2 A ALG(95 - "96 A1) D>

Aoy AP uPY, oy
A A oWgw, oyE de
tolEA : $UZ $Y(AE oA EA)

7h AR N1E
- At @ol Fol oTUY LT Y shesgde] A oE
- FARRRY 280 HxYo] gla, £54E L Aty o]
B o GFF ofE
- ofE JEF A2 oo MFAIAI} JtiEHE &
W) At U

- o % B3 ; 6 WA
- Falzigd = : 1,503 »
- GAol % g P 200
- ol& % Ay ¢ 1,209 o
Al © 2,918 Wiqtd
7) BEAHEE
BRHEEE o FEALE APsta AiEE  AddFA
ojgdder R#Eshi, Auzez UFH ol Aisutg sjMsle
Exjoj& & At A& F &SR e FAsa rt
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A 3% feiuzy SgER

Atz oR  IYAeAE AMESTIEA A JRAPAES AFe=
Holatgo]l AlZEHM, nlAEN ¥ T3 FoF A3} {IIE0] T
AefAURE RdEles 49 AHE HEol st rt. YR A=
FRAEAA BF U AEFHA Qo] REE o]F3 ey, MNAAE
B BAE T ¥ BEAE ¥/sta drh mebA ojE APy
ol dFes PARFTES ¥ 2 FAUFo2NH fUHE RIIER
A3 BejA L] FFo] TETA Hrh

AYERS 2d AeiA JRle AadgeE HUy ol&si, 39
BRE wASHA] oa Ho S Eeled 2 H3Fo] lria ¥ 4 glrh
oheta shte] RYEHOR di] dRAuhE dFst YRS AAISH)
M= A T g FejyAd F3o| metx|ojopnt & Zlojrh 7|4
@ojz ZAze2 AU HYSHS Y E=2 A £ A3,
TIFHLEE Y BFFLYS uosie 7IRARE AEE 5 S

Zlolt}.

fr
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A 1A FEAY AZ U BT

cfzduto]l IAE WFE A sietdo] 30Zkmolm, 2,233
ol -2t 9,419 FARIFTE 7R|Z itk ojdE 2,783 024 o]
ey @ 77%l 2,149%0] F¥AMo|m, 639Fo] FpMojrt. HIE
] ojgdAUL 455108 A WAL of 7,272haolH, oY 7t= 2,47570)
stz it 3 JsFols o 25,000had] fTo| FARIYRAAHOR
A Aol glon, oj7tA5L 138 sztdojth(Table 3-1).

gzmt oA ooz e Fald ¥HE B, FAYolHo]
gutsto] 12719 AR ojito] AtzisEo] glrKTable 3-2). o|FAHZ <
19ehy?, ol EFHEE Ru Atvdo] 870 o 68y’ , YA TR
27, dut 174 9 ojR% 17ef ¢ 40%h’olth. FAW XY AHES
Ztx), Wx], Aol, Bx], Woi, A7o] FolxY, AFEE F ojHolFo=
orzte] o7} gl

Table 3-1. Fundamental data on the fisheries in Namhae-gun,

78 g 4 T % T T ¢ 4 il
L Kl ka 30 A y 5l
2717 3 2,23 P i E L
A4 3 s49 | oYy 2 455
o A 3 2,788 ha 7212
53 . 2,148 el 2 LA75
nEy g 69 | 4URERAAY e 25,329
o 8 A4 110 o745 34 16,000
(RF&: o, 19949 12.31 dA))
2. ¥HY X
A7 e FAgeENE FHA ofFo] 370 sth’st 2lom,

dEg F @A ooz stz Utk =W 37e) 7HFel ool e
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A2, En], Bol, o], Wo g A tIAE=R sla Atk @ uos
Sg4o] A% F314 ool 1A st e, A Ho| x| Ytk
ab o= 679 IR AEA ool gxst dul, 287’2
Hyo]r}(Fig. 3-1, Table 3-3).

Table 3-2., Licenced fishery right of set net in Angang Bay.

13 o9 25 99ME  o49AW) o793 FU AE 4 oAk
g; ’g}{ R fﬁ'ﬁ W, )
2 ) Atju 2, WA A7

33 Ym0 em e gi} 32{ }_7}
@B o8 E duew
Al AU Z Z a0, 2
T A R A 32}' i 3
37 AN 247 82,368 Aty B, 93, A, o]
I« S S S S K il Al
) s LA Z, , nz’ A
AL A w6 e AR dER 2 ) 4 e
A0 AR am mI6 AR der 2, 27 W
IELE B n 93 A, A, W

(P2 s, 1994 12,31 &x))

3dE g FRIE wel 114 FEolFo]l ihafsta gledl, 5684t

3o, nly, Z, R T sRFet vixie, Mz, Mg 5o
olmiziF, &A, i 5o JuFE 5& FE EHsta YcrHFig.3-1,
:Table 3-4).

3. 7\A =24
d7rto] 2123 AZEAIQ o= W afe] 1985 HE 1993 7}x] 2
A7t Zewe] WHEE BW(Fig. 3-2), o] duje #Hyse d #F
1,500mm ©o]4& Uehfi 2l o]ZE& ¢ixEE HE, 1985dols Azt
2,400mn o]’ e| FALE Uetdloen, 1988dole o x|l % 900mm
olsl, Waje] 9 1,100mm o]3t2 A ArfHog U2 Al Holn
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Fig. 3 -1. Spatial distribution of fishery rights
in Aenggang Bay.
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Table 3-3. Licenced fishery right of aquaculture in Aenggang Bay.

N3 ddd 35 d5ds ofgudl) 99y T e 9 M
AL 89 ue 000 Ay 527

Al g 5 000 AEy 527

A3 gNd B w00 AR 127}

A4 g w0000 ATy 527)

A5 gHd un 50,000 A 127

A N9 Uk w00 ARy LY

/B 1 N 300 REN AA 9 ANddg
e Y b 3000 7RI AA 4 AHNogE
3 e om0 AR § B, oYl §
L4 am am R4 A%
Foood m o mom Ry o

F3 0 odd 4 0000 0 FHY A5

A1 N 06l 00 A4y 134 |

(Zp2: o3, 1994 12.31 #x))

Table 3-4. Licenced common fishery right in Aenggang Bay.

N3 o4y 5% "hﬂ'ﬂi o} 4aA(s) Y RYE

F1 Y 1,962,200 ey, 2, 34, 2%, 44, g §
35 3F9d 34 1,962,200 2, 2, A3%, 427, oAg §
%6 FEold 3% 1,92, 200 0y, 2, ¥4, 38, 2 Ag %
33 TFH kY 1,%2,200 gy, o, 1Y, 2§, W §
O Ak 4 1,92, 200 Bd, ¥ XA, 38 A2, 1 §
38 TFY 48 1,962,200 Y, 72, 34, A%, i, 43 §
3T 3N {9 1,92, 200 nd, 7, A, 18, 4, A F
24 354 782 1,92, 200 Yz, 2 44, 3%, ﬁl"“‘
332 3FEEAY o5 1,92, 200 £, &, A, 2%, -“‘%

333 ¥ EHAY 506 1,962, 200 B, B U4, 24, 8¢ §

1 B EEAY W 1,962, 200 of, #of, A, 5o, X &

oir

(xbs: e, 19944 12,31 =)
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olck. ¥ o] ZFe A 2,000mm o]Ae] ZE Uehie sirt
A

o] 7|t U H€BF Ze#e WEL HE 1¥o: BF 50mm
o]5tZ A 2 uhH, 8¥ol: BF 300mm oo Z4HLL Jehdom i
A FHo| o] W gitolr}(Fig. 3-3).

o|7]7t Fte 7|2 HBH WHIHE HW(Fig. 3-3), sl 47
7tz 14.1 * 8.2T, 14.1 = 7.5TEA A & itolrt. ALH 14e]
710l 71 doton, Hxt Friste] oM 7, 8¥ol= 25.0C ojAte]
X5 Uehf3 2t}

A, A AU ofg Ao 1985WNH 1993d7HA] 9dE et
ARF Y AW B uiAuls Fig 3404 BE ue} b @
dighatole] A9, zh wiio] ulglo] ZEz|six|qt AN BEF4o] oF 13%
A s Qe BEEZZo| wUgo Hu glom, NEAZE o 10%
Asta vk £33, 4, 54)9 vl ns SEEE 1 S5 Fo] o 202
2|3t glo] B Fol Ho, BAF2} YAMFE Zt7 of 8% AEE x|l
etk ALHEO12, 1, 29)9 vlghgule MEAFo] 2242 EUsiy BENER
of 15%& A3t ALHole EAFo| FH EHAFol Ha grh
7R (9, 10, 114)ole EEEFo] 19 5% EHYsiy, ESEx 9%E
Axslo], H2Aols BEFol FAY SuFo] ¥ vk ¥ ARAEE
1045 2pX|3}aL Q. S 5H(6, 7, 8Y) o= BEEFo] of 12 55F x|
deAFol 12%, EFo] o 10xE XR|ste] WFo| Fig U Fo] Hu

olch

rd
¢

on oo e

i
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Fig. 3 -3. Monthly variations of air temperature and precipitation

of Yeosoo and Namhae area from 1985 to 1993,
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Fig. 3 -4. Wind rose of Yeosoo area, Data was mean value from

1985 to 1993.
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A2 A By slede) AeA 72

1. s 9 Py

19943 542 19959 4¥7ix|e] 377 Fzarye] 187F FAES
MRS FUF, 0D, £, G, &4, 5, AE EYIAE, ¢ A9,
AdAA W ehEjge] AMNFE, ofYd, UBFIFIE T
zZAbsleHFig. 3-5). VRARANE 7H&HQ 19949 109 % ALEA 1995
1€9o] 4= B3 @ o5 =AM 19959 5U 8ol HA¥
Agoln, 7} gEE A} WY o2 Zrh

7}, #39 Bl ety 8P

e d d&
7hSEQ 1994d 1092 ALAl 19959 140 1878 B HolA CTD(Sea
Bird-19)& o83l $£3HEE FFsE1, HEF3} AFol tist AME=R
+% EX=E Adstolch
2) & 44

7hEel 19949 1093 ALEQ 19959 1¥o] 187 B ®F W
Ao st ZAsiart. Ao AP van Dorn X471 E o] &5t
B2 ANS$E ALY ohe, Mol Fawzi(il) &4 dHe]d
325_54 ZELNS Y & TEoIN £FEAALE 2FAY F HPAE
gutstgdrt.  APAMAAME  Winklergol wet AR en, EIHEE
Weiss(1970)8] Alof ulz} AlAtstadct.

3) g9¥ W CoD

7hSdel 1994¥ 10932 ALHA 19959 1ol 187 FAEY HEFFol
tisted, NO;, NO;, POy Si0;, NHy X CODE FHAstrh &&4 opAA4,
Technicon AA 11 ZXPEEA7IE  AHE-3iY
ch2t gt
o} AFA(NO;) S AlEoll sulfanilamide £9J3} N-(1-naphtyl)ethylene-

rC o

24

diamine dihydrochroride& 7}&}tod M| Z ),
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e Benthos, T-S, Nutrients, D.O.
Zooplankton, Fish larvae
Primary Production and bacterio

Phytoplankton

—.b-u@

Hord Botlom sampling Sokpyon-r

Qrtjong

34°49'N

34°47"

34045’

B . Pa. ® &
16 = 7 18
o3
127°s1' 127°53" 127°55° 127457" 127°59'E

34%43

Fig. 3 -5. Map showing the sampling stations and bathymetry.
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H(N03)2 AlZE Cd-columno] FAAHA ofatgdoz J|AAI F
ob it EAzt Z2 wew wAAZr)
A(P0y)& A|8o] ammonium molybdate, potassium antimonyl
tartrate2} 3A4te] E3IA|eF& 7}8}5l ascorbic acid® FHA|A M A FCH
FAHA(Si0,) & AlEo] ammonium molybdateE 7}3}o{ silicomolybdate
complexE THE & oxalic acid®} ascorbic acidE 7}sto] wWAIAZicl,
URUEO|2(NH )2 A3t A RE VAoIA UMAZD ¥, B HUs}o
AEAZ A 27X FA FB712 FAstoct
coDe) A% "N AFT AFE @F usle, AE 50mlo]
dzte|dstollA AP ek AP HEEAS T8t F&0lN 02
71gg ¥ QA9 Q=3 TES VP thy FioR AREAS

Ao g gl RREE RN F AeFatLciE AFAsAch

L H3#A
1) B3 & 2=
7hSA el 1994 10¥93 ALdQl 19959 1¥o] 187 AN AAMFE
APA QUH EHAEL BAIEARAN Y FFsid, AEE %
2EEE 2pgsidrt
2) B8 E dx ¢ RIE ¥¢Y
ZA e EHAE UE $4E 95t 7z HA AfPE FHIAES 500ml
ZetaE £7]o] ol APAR utsigrt. A& APAA 3% H0: o
0.1N HCl & 2 Yol #7183} ehitgd g At ARAY kg, FAE
A5t &4 AMASt 4 golstet 1 ojite] Zlow Felstolrt. 4 ¢o]ste
Z@ A A8LE Roe-tap sieve shaker& A}g3loj =¥ F WELS
F3td3, 4 ¢olde] MR AEE 2 F 1.58& 23} 0.1% calgon &4 &
Yy AZ72 FUsHA A7 ¥ Sedigraph 50000 = EAIIE
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rOI'

ARgste] BASEaL Qlth. B3 E ko o3t B ERE AlWsiACh
HAE ol EEE RIIRLE S At HAES VFA
BEAA AEPAE UYT F, HFHSES ARAFH LARRple] Zop U
THE the o 0.2g0] ¥} FAP smlE sl ERAMY FES &9
A7 stdct gatgol AAE HAES 5-10mgS 0.1 mg7tx] Y3 FAS
2§51 1500CE el ¥ LEEHE 71AE Carlo Erba CNS 4 EA72

BFSAst CH,S9 &S FFstart.

th AlE EuaE
NESYAE A7E st 742(1994.10)3 AL(1995.1) $ Ado] A

2 ARG Utea eJZoze] 57 AL MAste (Fig. 3-5),
- Bt3olA Zizh s00mlA el & AlRE AAstdch AHE AEs
LugolZ o g st UFnEIYE WE o T Adygadz
gutstdr), AEA Uy ZH AIEE 100 ~ 12mlE B33 T 2R n
Asstdet. =¥ Frigdxs 2 AARHES FI Y 54
zhetstgd Tt

2}, 7184t
DES4 a
500! X 1000m18] AJEE pore size 0.45une] oz E A7l T
2= & 90% acetone & 5ulZ 24X 7t o] F&3idrt. FE2IEL
4500rpmoil A} 1527t WA EeIst] AE5AL 750, 664, 647, 630nmoi A
FEEE 5851 dF4 a o 4& A4ISIHTHAPHA, 1985).
2) dxp3Ay
MEZHAEY] dx}Pake "C-bicarbonateS o] &3lod ZAFstATt A&

50mlE 60ml 232} HH polycarbonate®o] & F InCi/mlE IAMH
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500ul®] 'C-bicarbonate® HE7}std = F oA A7 oJUE
sjedstgict. wioto]l it ¥ 0.2um poresize?] w{UA|Z AU3tALL 1. 2um
poresize?] WojZx2 oj3t F TIA] 0.2um pore sized] WoiIUX|Z
of 2tste] Mol 28 o] £EE FUPAUES U& w2 FAsIgrH Mague et
al.,1980). o2& 6ml scintillation viale] & ¥ IN HCl 0.1ml-&
Arksto]  sEW Eob wAAA  FEHA gL Y& AAND F
scintillation cocktail 4ml&l& A 715l APAET 83t F LSC(Liquid
Scintillation Counter)® WAIM&E A stgC)
BB AL the Ao uigich

T C02xRsx 12000
Plug-C/l/hr) = RoxT

3o, ¢ wjered Uhe] & 7HEErAH(ug-C/50 mi)

Rs : AEZaa R0 &3] 23 H "“C-bicarbonate?]
% AH5 (DPM)

Ro : A7} 3] & "“C-bicarbonate?] W A}s(DPM)

T E)eEAR(Hr)

12000 : AFA

ot o3&
1) SAdF

Z AN #4= AODC(Acridine Orange Direct Count, Zimmermann, 1977) Yo
w}e} &4 #H o] 7 (Epi fluorescence microscope, Carl Zeiss)SloflA]
A st 12 3bH, 300704 o] 4& AlFste 2 M4l ol ufEel
uE ABYFE Fild FALEFE F3IATL

HTFRELL] ALLE ¢85t FHAFL KA} FPo g 7S AFHES
Axstsid TS QEe & To sl Boldle FelE 7HEsHo

|



22 WFEESE R upe] Aabske W wmel FBAES
158, EAFS I Zolg dAF F7He g Uyo] Af¥E F o7]q
Zinmermann(1977)0f &t A& Fdto #A FAAL Asdsidch FHA
ZA o] Kogure?}t Koike(1987)o] <2J&] At&¥ conversion factorgl
0.20g-C/cn’S H3to] A BELLS Astr
2) THFGMET

ZoBell agar medium 2216eE vjR|ZE 3lof A AJt colony?l F+E Ao
ZA33tgct. 7z BAAM 1nl AEE 0.2un(d=47mm)8] o Hx|2 o 23t
% oA g wlA o] &A BTAN 74 WYt AstArt.

e
oft

N

>
gaEge AT FIE °EEE RAIBH] ¢15t EETo]
T3t AVLS =45t cHGocke, 1977). 100um A7]e] WA Z APA o343
ABEE A8Y 374y 100ml  wiekHo  50ml%] @3 0.05uCi®]
U-D-["Cl-glucoseE Yol o 3xZt Fot wigsict. oluf vjdy sl
ol2] 1ml®] formalin& “go] blank® 3ttt ujodo] Tyl AlEx& 1mle)
formalin® 8 w¥re-& ZTIA|Z O™ pore size 0.2un®] 2o 2z|(¢ = 25mm)E
- AFgSEt o2t B ofzbx| o] WA RN FA s
) AlAdate

Mol 4zt AEe] 444 thynidineo] DNAY] F4H= HEo] 25}
Z A 5t9 Tt Fuhrman and Azam, 1982). dol& thymidine [methyl-H]&] ok
20mle] A 2oj FEEE7} 0.5 nM/17} HEE 3t 308 St wjoFsiact.
DNAS] E9!H thymdine?] %S =AM dpnZt L 2HE| Parsons et al(1984)o
2lgt Aeog Aisldcrt FYUEYE thymidine IMY 1.4 x 10" cello]
AEEEe oz Aiste ABAFE AESl AAdEE IR
A5} © M (Fuhrman and Azam, 1982) o7lo]l 0.17 x 107" g-C/cell 2]
A 245 (Lee and Fuhrman, 1987)& A}L-3to] AMlT-2] Aate S it
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5) AZol AT 718 23
Aol % §718 Bohsg P
Bojo] Bolshe MEE| HAUHES FA

methylumbelliferryl (MUF)-B-D-Glucoside&

or

|3to] ®heBtE, ThE, 7]elA e
tdch ©e3Ee] EIV|EEE

AHg3tR e 71%1 3 ¢
R 7R T MUF-N-Acetyl-B-D-GlucosideE, A 7l &3] =

N\

—_—

a2
¥ S  Leucine-amino-methylcoumarine(leu-MCA)& ARE3tod  FAstart
(Hoppe, 1993).
71 do] tigt 7ppEsL(Hr) 2 HATEEESE(Vw)§ S35t Hrel
2R AsiME 2l o ARo] FHFEE 0.4uMo] HES 7|HE
Fgom Vu SHL HFHE 100w o] HEF 7[EE HIslo £

2|
k=3
% 142
o] ujokstadtrt. wjdo] Eyt ¥ glycine-ammonium 8- (pH 10.5) 1

00ul &
A 7}5lo] pHE &olE ¥ TKO 100 minifluorometer® HFHE FF3tArt ol

uf 10nMe] MUF £doT RE FHEE FHsle Aito] o]&starh

1994¢¥ 1092} 1995d 1ol 67 A AAAM  AA
stglcH(Fig.3-5). FTEZaEY AL »227 60cn, H&E 335und
=

BIYEE x5l o 8E7H 1.5~2knote] £EE EZAFE stdch
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BBEHNE 45t B E0]  {FA(General Oceanics, I.N.C.)&

FAston, AQYHE FEES BHOIA 6% FEXEUIoE uAsAC)

AFE AREe FEFOl 10074A o] = =F(UNESCO, 1979) 7} ERIE=
3 ¥ NG (n’) AANS2 Batsigct,

hannon index(Shanon and Weaver, 1949) & A}£3}9 31,

S
B8 AAZY FAIEE Bray-Curtis(Bray and Curtis, 1957)2]

AL 6, Xof

ojgt &l x|xjoje} AL WF2ZA 60cn, TE 505ung] EIVYET 3
27351t WESY A 8, dUEHEEE 1.5 ~ 2.0knotFER
FRAAZeH, AYEHS 45t
Inc. )& FAstdct. AFE HES HAoH FAH =E=Ewzglog
A (HFTeE %) the AEALE &7 5 ¥u]ZF(VILD M3) 22 ofgtz}
xztolg Fehdo] FAstAch ol W Xxto] FFoE F(1977), o]
5(1981), Z 5(1986), Russell(1976), Okiyama(1988), Moser et al.

%

o}
ul
2
44
2
E|

o

Al (General Oceanics,

BT Aol MMk oRAFS Tetslzl slste] 1994d 104,
HAYE o] &3l 374old MAL stdon FxY 17hioA IS
sttt Aol WEE of 2cm ojgon, m FFY 1087 dAdstgr)

3 2tAE EFo] ©il, 10% FEEEwWzlos Y F
= AEste] Foielzix] SRS AAE FA Q
AFS FFstArt. 3zl ALHol:s 571 FHANAN HUALES ol &start.
o] 72 TAL A(1977)2} Masuda et al.(1984)E 2r3a3}9ich.

2
9
4
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#t AExEL AMFE

7 19949 1083 AHEQ 19959 1¥of 187) B AHolA van Veen
a(EEE 0.1n°) & AMRslo] 3y FHAHES Astach. AW
FAES A 1mn BE] M2 AE F, 1 IFERES S2laEH T8
@i 10x 34 EEU gAdom T3t AYPLE sy
Ao E FETER Adsta AN $53ES F3%U L F FE7HA
EAstoch 3 AAM 7 {fAIEE Chord DistanceE AMg5lod A EMS
stdct.

. 2P FAEFE

dRMolA MM Xof¥ FHSE FEALE noshr] #std, ALEA
19959 1¥ols 7t AFORHE uigFo| ol 67) FHolA Agassiz
trawlE ARE3Sle] 2oy FAHSFFES AFsAch odd ABS FEY
BEIE 3LEste] 1022 7IES2 sidcrh AP AE2 ZLEH EF
"Hi 105 FEEEUY fAAoR  uAsie] APAMER sArh
AgAAE Z ERITEE AASFE M §5¥E FFsden, F
FE7HA] SR st

7t hitsjo Y] HMEE
d7ute] ot Ay AMAEL] FAFRo] I RA= 19949 1143}
1995 2%dof Z}zh AAlEl2dch 19949 119 R RAME 712l FAFR
ol3|5t7] 28 HAIE AT, 1995 29 VARAI= ALH ZALR =N
shotgtzt FAloll, 7heE AR xfolE riulsly] i8] AAH ot}
ZAX AL T Yol 21X HAH2} 7 Aol XT x%, T3
252 Yol AT 2= ALF Foz, Az E= 3
o] mjg o]t Fo|thFig. 3-5). Oo|YE BVAEAo] Aoldt A

mlo mlm

)

i

"85

oZ:
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H BEFH iRt RAboA= RAMR] M (line transect)& 7]&%h
quadret method)o] o]&Et}t. &, 2z Mo FHU& xFHo| 3L}
ZARAE MASt, 7o) HARE By 2390 7|£W7A] 10x10cn s
HEH 50x50cn WP TE ALF 08 HIE Fojsle] THZE Y] 28NS S
ZApstect 7zt W7o 29l Price et al.(1980)o)A] o]&H R9ZAL
Soied BYVRAE ZARL, oF ZMEel slEsd BRW gow
utetiglch. wid zstojol s 5RAMe] XA A $alW dALFal
AERA7E oldy] dEo], 7IE54AE On, 3m, 7n, 1108 ARSI
T8Ee  2¥EE  RARIELh. 53 Rsldod:s wEIeo)
TZ7tH 2H(Nikonos V)& ol&3l F3¢ FAHL olsfsl=d =22 Faxt

staich

o

N

2. Az 9 23

X= Fig. 3-62} 3-7ojA Rt upe}

BN
w
2»:
A8
1o
H
ol
)
2
o
-
ro
1o
-
o8
chs

=2E

EEE Uehdcl, 3422 HF 19.1CEAN E3423 2 xjol: o},
Jy EXGAE FF3E HIE Untdgols 19.5T o4, o=
ElH o2 A, #sfolr Ygtog Soj7tdA $20]
Eol= Z¥& Jehdz gcHFig. 3-6).
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ALEL 199 RS, BESF2S BF 10.95CHom, sjdoz iy
Urte 2 Eoj7liA fgo] Z4sts 7S Uehio] 7ke3zte ity
ggoldet. A4 72 HF 10.60CTEN FF $£2HL}P ¢
sigtonm, QajdogRE Ugleg ZALE $£2o] YolxlEe Y
Liepo], 7h&Ee] $2E2et FUR YAdolArhFig. 3-7).

ALE BF & EXYYol 71SE £ EZUgidol vls) Adutd A2,
ujte] 7B & 219 Yzt 7tdol os] 2AE7| wiel, 7h&EE=
tgo] Qi Rt 20| &2 A, AZHolE Ut +20] i
v w2 g Uebdcta @ 4 orh dwelMe] 25 £ S£EER
B2 AsiRtol M 2] £20 FHEREe} FALRE oFatoldrt.

d7e] @¥ 2T mE, 7hS A 1089 B3 U NFY FPEE

Norr

o

rlo
flo

Frgolgdrt. ol 2 ARUeE [UEE shEol ¢la, LAt
Aol FUiF e 7| ool dEol Hrides v osifrt e

of S ulxA] XEspy] W2 FZHch AFEEY F¢x w

o

e
Mo
ki

o

ole 32.60 % ol EE& Uehizw, o Yoz shdA, 3
32.90% olde HE=E uvehdch $TH, AgH 149 A$
< B R.9THREAM IPM UuteT BojriEA Zasi:

=

1)
o B 4

S e
o &

H

BRgolx et F3skA] ¢drt. AFZEEE HF 3B ATHEAM uUnto] ozt
F7golth(Fig.3-9).
) && A4
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A3 AF4Y LEAALFO] UF F£F oJFtE Holxle HlitaFo]

F4=7 vl wetd A FH2Y AF BEA4aTo] 2.0mg/1 03 ol &

A4 digol Urltd Ze, REY A 2 dAoe & UL UA

Heh 3zl A9 ALHol: E, HF EF 10.0mg/l oA e

Uehfo], f&atago] BEY Malo] A @ Hx o= Zowg
2

HHETh 33U AdEdHee EFZ4LY FUIER AT HWERY AAT
AFeete] Tyol ARE o] LAY Lo] WYY 5 9om o5
E&EALT o] FHFolopt Kt FHF: 3jMo] ey Ao R wehHCL]

3) ¥4 % cop

7HEE QA 1994 1092 ALEA 19959 1960 FFH J4E L cob:
= d = 8

NO22] Z§ 71&Eol: 0.89 ~ 1.51uM HEAN FF 1.12uMgrh

AybEel i 1.5uMolstE UtehixIwt ufrie] odF HAHL 1.0uM o]5}e

e Hryes uh2 g4E uvehda vk ALHEA 1o 0.25 ~
0.81uM AL ZA B 0.61pMo]AATE uwhebr] HubH o g RHol 7hSHof uls)

NO32] -9, 7F&Eols 2.81 ~ 6.41uM2] Helgon BF 3.86uMo] gt}

A 13, 14, 1500 5.0iMoj Ao Zto g AjEog &2 whd,
2 Eo|7bHA A Z4sted 3.5umM0]3}e] ghe viebdch AL&dQ
19ol= 0.96 ~ 5.43uM B2 A HBF 3.63uMo] o], 7H2Hol nwls) 2
zto] 74 gich.

P0s2] ZH¢ 7H&Hole 0.37 ~ 0.57uMe] MIEx HFF 0.45uMon,
BAE 2 xols Rolx] ¢ert. Iy vt 3ol 0.40pMol e ZHe,
Ugtes Z45 ozt F7isted 0.5umolAe] Zhe Uehia olch. Agdael
1942] Zfole 0.55 ~ 1.25u1M ‘H9I2M HF 0.80pMoltr}, uwhebA
7he Aol nl3) ANt OR H2 oS Uehjal Qith
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Si08] 7§, 7h&HEQ 108 11.13 ~ 17.75MM2A] BF 13.92uMAch,
2h ol Umte R Eoj7tHA Frlshe Aol FHSIY T AFHe=
13uMo]8t,  7F QtFoll= 15MOlPL R HUiHoE e FAUS UEhdch
AL 140l 3.95 ~ 16.41M el HF 9.22um% k. 7HSAE T e
ThotZ o= 10, 0pMo]5te] HEEE el b Tk Qe 11.0pM oA
UEhd o 24 7 itEe E288E

YRl EXE KW 7SS B¢ BT 2.BwMeEAM FHEER I
ol gleut, Ysidolx uURte g FojrtHA 47t Zasitizt A

F71te ¥A4E UEhdrh. ASEYA 1€9 ARfols BFE LEAMEA

fijo

Fhe Aol Hls) e B Ushin, Fdol mE £y RERAYES UehiA
et
cope] A% 1SR 108cls B 1 lng/Io2A T ui@FHolE 1.0

s

oo ERE, dFoll= 0.5mg/10}]4e] ERE UehiRgt v S5
52 Yol 1.0 ~ 1.5mg/1 MW9E Lehdch ALHA 199
ZAfole 0.91 ~ 2.14mg/18] HHE Uehiy, 710 w3l =& IS

Uehiz glch.

fr

L. EA8A
1) HAE &%

A7iare] EHAE %9 $UEXLE sF2HQA 1099 ZB$(Fig. 3-10),
B 19.4TEAN 3|2 20.0TolLe] £X& Uehix|gt, Urte g Z4=
Bxl z4asted 19.0Co|stY] EXE Uehdch &, sfdolA uinte
Eoj7t A Zaste ARE YUehde], A3+ E273 ¥ wAbstalch
ALEQY 199 ZAfox 7HEEZ Zol YoM UteR EoldsE

= gAoln BF 10.2Cgch weld 7 Fdol: 10.0TolA,
ztol= 10.0Tol5te] E2& Uehfo] A3 EXx74 g2t FAbstych

i
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B3Rt EAE dEEMS 8 Ao FAo] FMBEI gk uwely
AdxEMol HBTEHH FAY HALS & 4+ AL Zolrh gy qA
ZAHA] BEE RE ZEAAMY HAYE Yol 4SS o 4 AUdrh
THH B A EUje] EhA ekl 7lEHo] AATW 0.96 ~ 2.35% M EA HF
1.35%P =0 M ulZZBogRE T QBOFT EojridAd Azl ZUlsis
gdolgdrt. whaba T dFdel= 1.2% o[t EXE, 7 UFoe 2
olate] Zh& Uehdz gtk ALHE B 0.97 ~ 1.90% WA BF
1.38 *»P=d JSE BIPE AY Aoyt ¢goew EF U4
wAtstact EAEUS Feo] ¥ sREE 7B FEY 0.37 ~ 0.58%9]
Belglen B 0.47%%ch ALHo= FAT 0.47 ~ 0.94% Hedoy
B 0.60xTh ThAR gt B0 T SojZA4F 2 UG4S UehdtH(Table
3-5).

®
H

3

ZA7|ZE Fol 28Y AESESYIAE FHE JHESEA ALH #4Z 21F
9 I7FL R Ueisten, 7I2Ertie 23]y ALER A th: 2UFFIL
soltbe IS HAFArh 7&Ee 2S¢ 8% 27F 7ted #4&2F7L
16%(59.2%) 0.2 7} gigton tho] HAUER{FE BF 8Fo] &It
a3 7IEMERI 3FoR WeArh ALHEY AP VY 37F sed
TFZF7E 25%(67.6%) 22 7P woken I tho] HUERRRFE 9% Jejn
71el 3%o% uszich wetd 7EE3 AL BEF 427 23T+
7hd wWolrh ¢ $EFY 2GS AHER JIEHoe BEF 6%
YR c(Table 3-6), FHEE F3o] £EEI} &2 F2 ¢le W
G EE = TRt $EFe] UYL E Ko Frh
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Table 3-5. Proportion of C,H,S in surface sediment in Aenggang RBay,

October 1994 and January 1995,

October 1994 January 1995
St. Carbon(%)  Hydrogen(%)  Sulfur(%) Carbon(%) Hydrogen(%) Sul fur(%)
1 1.6 0.37 0.37 1.67 0.63 0.67
2 1.9 0.41 0.41 1.64 0.56 0.54
3 LR 0.45 0.45 1.9 0.712 0.9
i 2% 0.3 0.39 1.66 0.62 0.68
5 146 0.57 0.37 1.53 0.59 0.54
6 1.4 0.58 0.58 1.40 0.59 0.5l
7 1.4 0.54 0.5 1.60 0.51 0.60
8§ L2 0.49 0.49 1.24 0.46 0.55
L9 1% 0.49 0.49 1.38 0.57 N.D.
: 10 1,07 0.43 0.43 1.02 0.3 0.64
1M 0.43 0.43 1.16 0.4 0.76
2 1.3 0.41 0.41 1.63 0.61 0.47
13 12 0.41 0.42 0.9 0.29 0.69
4 LI5 0.5 0.50 0.99 0.40 0.55
15 L5 0.4 0.45 1.4 0.43 0.59
16 0.9 0.4 0.4 1.3 0,52 0.59
17 1.4 0.49 0.49 1.2 0.46 0.62
18 122 0,55 0.5 1.30 0.5 0.57
Mean 1.39 0.47 0.47 1.3 0.51 0.60

3 FolME Chroomonas sp.7} #{-FEZo=z uhs{Frt ALHFe $IAFT2
322 W R u(Table 3-7), AMACE Fucampia zodiacus7} 8 3] o
AA A NsA Uelgtom 1 o) Thalassiosira rotula’} o37Ziut
W&FollA, 18|3 Chaetoceros sp.7} 231% FAA FFOE {3l
gt
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Table 3-6. The occurrence of dominant species of phytoplankton in

Aenggang Bay on October 1994

\\\\\\ Station
Species ™~
\

3

16

18

Chroomonas sp,
Gyonnodinium sp.
Nitzschia sp.
Pleurosigma sp,
Protoperidinium sp.

Scripssiel la
trochoidea

* S : Surface B

3-7. The occurrence of dominant

on January 1995

. Bottom

+ 1

Dominant species

species of phytoplankton in

Aenggang Bay

. Station
O i
Species N

16

18

Fucampia zodiacus
Chaetoceros sp.

Thalassiosira
rotula

%* S : Surface, B :

Bottom,

. Dominant species
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) BiFRE 4 & SRE X

ZAZ175 EEREEE AZERE 2 XolE Ho ALHo] 71&Hd
vls] B ) = A Ueltes 338& Hola gtH(Table 3-8). ol
AREE AHEE J1&Ho]e 20 ~ 66cell/ml(HF 49cell/ml) W|o] G2
& Holi 9o sz T A BA 109 FFol Gymnodinium
sp. 52 Tha &2 28O A clE FH vz & & RAFAUCH
T, ALHole A3 FUiEo] ANAHSETE 48 ~ 42lcell/ml(BF
201cell/ml)2] U2 7H&Ho| vls] FIFALR dujold F7HE FHE
Helrh 53] ujwtdl FH58 ®Fo| 42lcell/mlZ 7HE Wotsd o]
ol M= Eucampia zodiacus7} A 32% o]4de] &2 AHKELE Holx
rt. o] HAXE BH 168 FFO0F WA siFzE ddgEHER
thE AR RoFa 9l
ZoiddA £ Aee F OAE BRFE BF 2.000]312 HeER E
ZA7| Zboll= TN o2 TiA EohH3 HejAE Boli QtHTable 3-9).
AZdEEE 7127H0] 1.70 ~ 2.12(BF 1.89)] ¥ E Autgog Jgton
3] B 189 AFo|l 713 HotEd o] o HAFHFE HAW
Eo] dolME Awgs] uldge] 7jAdH Ziog BTy EI ALH
EME 7hEAE ohEIRE W FE B 2,27 ~ 1.44(BTF 1.85)9
g Ho FArk sQEEE 5E3 X0 Rolx] ym
7HEddes gl BE 189 E3°] /M ¥ e RdEd o FHAME
GA 2VFZFU FEHo] BT TiE FFEo] nl3] AW niest Ziow
a3 3t

1=

rlm

e

ohz]
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Table 3-8. Number of cell of the phytoplankton in Aenggang Bay.

~_ Station 3 5 10 16 18
\

Date ™~ s B s |BI|ls !B |s |B|s |8

October 1994 53 | 63| 66 | 20| 66| 58 | 53 | 23 | 46 | 46

January 1995 243 | 300 | 421 | 287 | 108 | 262 | 48 | 136 | 80 | 120

¥ S : Surface B :@ Bottom

Table 3-9. Diversity of the phytoplankton community in Aenggang Bay.

\\\\‘ Station 3 5 10 16 18
\

Date = s 'Bls | B|s !B Ils !B I|s |B

October 1994 197 179 (210 |1m (212 179 [1.80 [2.02 | 1.82 | 1.70

January 1995 1.97 [1.76 | 1.98 |2.09 | 2.27 | 1.56 | 1.86 | 1.55 | 1.44 | 2.02

%* S : Surface, B : Bottom

3) 2T

ZalgUe] AESYIE Y ITWH EEE A st
BEARE o] &3} Zte] FAIRE EAFHsle Hdrh 3 Az &
ZA7|ZEgolle Ao BAel A 3749 sfHes FHHFE & +7t
9lth(Fig. 3-11). 53] 3o JAQel 371 gz FHHL 39
t EFHETHE AuiF e FHo] F3shA] R S Hlrh
sl SAL AMEYE £330 FFE 18192 S 43S 718 HWol
e Por VY MHESYIAE WEFERAE T HYgHT
AiF e 2 S Rtk Mol mMaid2 13ld9t= €2 Y

o,
ul
0

F
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BAE Hal 9on FFHoE xlo|7} A3 VEZEZAE 1310 ul3)
3oz ¥ 71& Rolx rh. W 1Y Isg maigel
F73ed ABAHE Hu Y Zorw Uehdrh AZe ASLE ¥&2Y
o7t 2 37 P e e FEEA| st xloj= I Y wA] #F2}
PR E R4 d¥e Wel we I} A AdRT ThE
YNt A oR B FEY EXE Hola AUrh

7 (19949 109)zh AL(1995d 14)e] FAFES ZAA Jehd &
ZAE]g e AESHIAE F31Y AANFHA EZ 2 4 2¥FTFU BEL
dolA dafe] riE FHIHAHC} rid WS Y& Holn e Heolrh
Ty old AR AAZ ZAAFC] RIS ALE olojxl= A7)l
AejBB LR tha ET 7o) UEld % AUs B8R HArt 53
ALHY the F7iEHE SUET FELY EXEQYLS oF LA rtn
g otk ¥ At FAHAFRo] oM E & ol gloul tidz
Zigt et gt yto g IFEEOAS & 5 i S
W3 e thy FoE XA HYoR ULF FHol FHIA:=
BoErh uehi & Y2 AESYIAE 3 YHeE &

— tixjge] Ao HHI QAXEFOl Urhtx] A=
sldog Reolch wxl ALHol FFAHALE Uehly] AE FH=UAF
%2] sh}eQl Eucampia zodiacus®] AABjHojA e F F7t= ¢o= FHony
ZAESE JMHAM tiA IARE= FHBEZO 3 AzUALE +UY
de 7Med S AU U7 ool FF G Fio] UL RAR

o

of
o mi

e
e
2 o
rO
o2
o
m[o

i
of
it
lo
frt
O::v

flo

HEA a2 AAE, FAY EXE= Table 3-102} Zrtl AAEEE 944
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Table 3-10. Distribution of CHL-A(mg/m’) and primary productivity

(mg-C/m’/hr) at each site of Aenggang Bay

Station October 1994 January 1995
Chl, a P.P.? Chl. a P.P.® Bacterial uptake®

3-S 1.92 3.79 4.14 51.0 %

3-B 1.83 3.02 9.37 67.2 %

5-S 3.08 18.81 3.89 2. 40° -

5-B 1.85 1.98 4,52 9.24 75.5 %
10-S 2.49 6.28 2.87 7.58 60.4 %
10-B 1.45 1.46 3.59 5.17 61.2 %
16-S 1.87 7.16 2.41 5.05 48.5 %
16-B 2.15 2.27 3.40 8.40 70.9 %
18-S 1.47 3.74  14.72 85.1 %
18-B 1.61 2.51 5.93 62.3 %

a : P.P. = Primary productivity, sample was filtered through only

0.2um pore size membrane filter

: Sum of algal fraction(Detected on 1.2 um membrane filter)

and bacterial fraction(detected on 0.2 um membrane filter).

: (DPM of 0.2 um membrane filter)/(DPM of 1.2 + 0.2 um membrane
filter) x 100

. Bacterial uptake was not measured and the value

represent was only remained in phytoplankton.

—136—



10800 HF 1.97mg/n’® , 959 1¥el HF 3. 38mg/n’ ABZYIE
AXEet bRl 2 7heo] Hs]l AL o & FEE HIrh Zojd

= By 10¥90] E2o)A 2.63mg/n’, AZolA 1.78ug/m’E FEZoA e
BEx7l Atdes =9ou 1¥ols EF3 A3 Aol #Z 3.34,
3.4lmg/m 2 3 zlo]E Bolx] ¢iotct.

2) XA

1994 1042} 95\ 14 3wt z} FFojM o] UxpPAES 2 Table 3-104
2t 7hede] 1xpAtES 1,98 ~ 18.81(FF 6.33)ug-C/n’h 9
Helgdom ALHol: 4.14 ~ 14.72(HF 7.73)ug-C/m’/hE ALH o

L AANYES Ro dE2-a9t Yxske AE HYrh ITIeEE=
712ol] AR 52 EZolA HAFLS B & u|Eslo tAE EJolM o
Bo A B ¥hE, Agols AA 189 EFAM HaAaHE EH
A Hostd M2 AZolxel Aatde] o &2 Zos Usht dS54
a?] EXo} n&y AR Horh W dxpAYEE FF4L-a0 BEE
U 344 7180 1.0 ~ 6.1(BF 2.6)mg-C/mg-Chl.a/h, AZe] 1.1
~ 3.9(HF 2.2)mg-C/mg-Chl.a/h B QH3olxel 1048 2.6, 2¥9
1.6mg-C/mg-Chl.a/h(-&, 1994)¢} H|%¥ $2& HArh ANEEHIEY
RqAe BrdadRe Exo IA F¥E WA Hed NP H[EO|
106:16:101 & olatdez Eri Iy £ 7Y FF5 N/PHlE
4ol 4.8 ~ 9.1, ALo] 1.3 ~ 5008 u2 7o Ueht F4Yo|
ANBZUAE 4] Aeclow s o8 AEHch 959 1HdE
wjoto] T ¥ XA BE oA} wo] 1.2un pore size?] B2} 0.2um
pore size?] HHZAE ExRFHOE st 1.2um  ZRR|l=
AEZLIEG o], 0.2un  HoixlelE M@yl HIe L=
748 8od (Mague et al., 1980) FIFAHE F Aol &3] ZulE ol &He
ul&e Ptk 2 Azt Aol wel dxAdAke] 48.5 ~ 85.1%7F AlFol

g
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3] Tulg o|&HE ZoE UElon ol Rol HYPME F
AR Eo] exudate® W|EH F HFE B3 &FHEe ALE Algdrh

op, o AE

1) FAds U AFAEY

1995\ 148 ZMF5E 3.7 ~ 4.9 x 10%cells/nl ] XS R crHTable
3-11). BFFos: EZoM 4.1, ABA 4.2 x 10%ells/mlFom
BAZL Zol7t xo|7t Ax| ¢glth HFREFS 6.0 ~ 8.5ug-C/14 o0
FZoA 6.7, AZoA 7.0ug-C/ml 2 EMFFol nl3] tia 2 xjolE
BorH(Table 3-11). FATF5et AMFAELS 934 14 izl 0.7 ~
3.1 x 10°%ells/ml, 1.2 ~ 5.5ug-C/1(ZrZ3LATA 1994)0] H]3] &2
EXE 24l 959 1499 gE4-a9 HERHE AME AESYIES
WEF 59.0 ~ 110.7ug-C/19} wlmBlel 2 FE AZTAED ulg

E4AEY 57 ~ 11.7%5 A slgden HIFHOSE 845 H|
2 &S R4}

2) F5HF BT

19959 1969 F&FGUGMIFFE 75 ~ 376CFU/nle] EEE Hon
C®ZolAN B 118CFU/ml, HFollAd B 200CFU/mlZ AHFoA o w2
X E BgdEd 512 180 ALY AJolA 53| 52 EXE HIcrHTable
3-11). ol EXEE o3 ci¥YPL 14 F 10 ~ 52CFU/ml
(B FAT A, 1994)0] BN E &S oL} 129 FAEDT 279
WF 1.7 x 10xFU/ml(Lee et al., 1990)o] HIIAME mjg- o BEE
Bort FE5GGHNTFTY ¥ FV1E I & W 1 ~ 20%, R71EY
57} ¥ o 0.01 ~ 1% A %E2] H]& & XHo]:= d(Rheinheimer, 1980) &
ZA R ol A o] FHFol thyt FEHFGHFTE] v &2 0.018 ~ 0.091%=
0.1% mjgie} 2 H]& S R o] x99 #4F R7/E =71 ¥4 U2

lo

=4
kd
& rlo

>
o

N
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& sk 72102 Alm¥L)
3) 4348 Y

YC-glucose?] AH|LE F3 Mo FSHFUYELS 944 10¥€0] 0.14 ~
0.61%/h, 954 1%o] 0.03 ~ 0.23%/h 2] WS Ro UxPAH}E= e
St Aol HFe E&HGdBAol o 2 208 UelgtHTable 3-12). 33}
A 5wy ZAYHLS Rolx] ggon ZHFHE RE FHLY FJA
AHoT B =Y IWLL Horh B AFRY9Y 72 ALY
2w AULLS 0.6 ~ 2.9%he] WeIE KA North Sea(Lancelot and
Billen, 1984), 0.16 ~ 15.4%/he] WelE Bl Zrigt @etririe Y
0.014 ~ 0.67%/he] HeE B ZA7igt (7 &, 1990), 0.02 ~
0.75%/he] W& Rl 71&z AL uisig(uLE)de vy HoE
ettt 2 dFojAE Aol ot ZEYe T3} wE FIigoy
gtAadtte] TN Erhd F3E {718 IFEFUYES T ik
ol AT AF = F7iEojof ¥ ol

) M4ty

1994 109 2] MFAAIE L 0.44 ~ 0.68ug-C/1/he] M E RPor 95
190 0.12 ~ 0.20ug-C/1/he] B E B F5FPEE2 ¥A 72l o
2o 7108 UEIYTHTable 3-12). 19959 149 AZAAE S ot ¢t& Hrle=
HpgZoA o Egon ¥E3 uiasid AFodAd o AU Hx
e e Bocrh gxbgate] tidt AdFAgatee] uj&E BH Jheol 2.9
~ 46.7%, ALl 1.2 ~ 3.4%% 7120 ¥ &2 ¥]&& BAch 7h&ol B3|
ALl AxpAato] Zyigt whw HFAatES A AR A
HjZo] ZolE Aoz RAth ALE NILEYY 207t ATS 34 ~
59417t olgitl. I EXL dEPo] FHS FF 108 FFoA 7HE HS
A|Zhe Bl wbE gatgoe]l by w2 AR 18 EFolA M A ATE
Rgon Aol & T uiZEH FHolA vlay FHS ALS HArh

—139—



Table 3-11. Distribution of total bacterial number(TBN), bacterial
biomass(BBM) and saprophytic bacterial number(SBN)

at each site of Aenggang Bay in January 1995

Station TBN BBM SBN
(x10° cells/ml) (ug-C/1) (CFU/m1)
3-S 4,07 7.05 75
3-B 4.18 6.95 131
5-S 4.34 7.14 111
5-B 4.05 6.34 131
10-S 3.66 6.05 133
10-B 4.87 8.51 240
16-S 4.20 6.93 140
16-B 3.95 6.71 128
18-S 4.03 6.54 131
18-B 4.12 6.68 376

Table 3-12. Bacterial productivity(B.P.) and turn-over rate of

Wc_glucose(Tr-glc. ) at each site of Aenggang Bay

Station Oct. 94 Jan, 95
B.P. Tr-glc. B.P, Tr-glc.
(ug-C/1/h) (%/h) {ug-C/1/h) (%/h)
3-S 0.12 0.09
3-B 0.13 0.04
5-S 0.55 0.56 0.14 0.22
5-B 0.52 0.15 0.16 0.18
10-S 0.44 - 0.18 0.15
10-B 0.68 0.49 0.18 0.06
16-S 0.62 0.61 0.16 0.23
16-B 0.59 0.14 0.20 0.04
18-S 0.18 0.15
18-B 0.17 0.03
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) Aed FrEEs

71Zeo] wE AMF MEe] HAEAHYES Table 3-132 ) MUF--D-
glucosidase?] 7}pE31&(Hr)S 94 10%0] 0.32 ~ 0.61%/h(HTF 0.40),
954 14dofl 0.45 ~ 0.95%/h(BF 0.69)% 14¥o] T &2 &S Rygrl
7P EHESE (V)= 1040 HF 0.25ug-C/1/h, 19of] 1.73ug-C/1/h&
1€of o 7u} 7t o wotom ojjre ZAzte AEEZYIAEL X7}
AL o &Ar}l CHrost et al(1989)2 1x}ABatd 2} g-glucosidase ¥4 2
2 ABBAE B3 3 wp gk a2t YC-glucosed BHEL 71go|
B 0.39 %/h% B-glucosidaseo] 2|3 Ry s|A Q] 7p4=Fai &2} b3t v
AZ&odds 7teEsigol Ex9 AB|EETE 5.7 o 2 Z2E Uehy
A 468 EdYx @S BHArh Chitinase?] EY®E Vw, Hr BT
19€o]l o E3tout AuiE e xtol= PB-glucosidaseof ulste] F=A] Qglrh.
vkl aminopeptidase®] 7ZhEsi&S I HFo] 10¥of 0.83%/h, 1¥of
0.78%/hE Hd|x¥ 3 om 1¥ee] Vux £ 1.48 ~ 5.23(FTHF
3.89)ug-C/1/hE T}E Fiof 1l &2 A4S RYcl. aminopeptidase?]
Vux & tIM G 555N E39E 713 vy £&0]9 00 steEdE&d o

2 BXE HYrHHoppe et al., 1993). $1¢] ZAZRE FZAN oA
dA A7t EN S £ BE FE 3olM o 805mg-C/n’/day, BH 59
1001 M= ztzb 1070, 1456 mg-C/m’/day® 7b ujolAe] HF whua
B3l oF 1150mg-C/n’/day B & Fabsic).

& RAbAME 4TS LR stgout ofzinte] £A12 20m Wie]e]
Ao ekl f71E0] 5olA 4nNEZA A3 HAERE fYUE Zlo=
od®ct wetd £ YoM ©AeB FAFR[IEFIRS uetsh]
A3 AE RVIEY EEIFA A AAEE, HIARNAMY fIEEe

Azt o oyt A7t A ojof & Zow wiciHct
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Table 3-13. Distribution of extracellular enzyme activity

at each site of Aenggang Bay

B-glucosidase aminopeptidase Chitinase
Sampling
Time Station Hr(%/h) V" Hr Vinx Hr Viax
5-S 0.36 0.25 0.88 0.27 0.56
5-B 0.39 0.23 0.67 0.28 0.43
Oct. 94. 10-S 0.3 0.22 0.53 0.28 0.48
10-B 0.35 0.24 0.65 0.28 0.56
16-S 0.32 0.20 0.43 0.28 0.42
16-B 0.61 0.37 1.79 0.28 1.07
3-s 0.48 1.26 0.57 1.48 0.34 0.77
3-B 0.94 2.30 1.14 5.23 0.71 2.82
5-S 0.74 1.74 1.26 4.38 0.73 1.23
5-B 0.95 1.64 1.00 4.54 0.67 0.95
Jan. 95. 10-S 0.36 1.49 0.62 3.58 0.29 0.64
10-B 0.67 1.70 0.68 4.51 0.63 1.26
16-S 0.69 2.32 0.40 3.71 0.45 0.61
16-B 0.64 1.58 0.97 3.46 0.96 0.65
18-S 0.94 1.64 0.47 4.63 1.33 0.82
18-B 0.45 1.67 0.67 3.41 0.42 1.58
a : ug-C/l/hr
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ZAZIZ & 28 TESYIAESL oEF, AHEFE, BU4SE AR,
a72b%, 7Iel /8 5oE FREHACh o F 24FI MR w€E 2¥ F
+E Rorch A} 7|7Hs0t &#3IY Q@ 2VF{= Acartia clausi, A. steueri,
Calanus sinicus, Centropages abdominalis, C. furcatus, Corycaeus sp.,
Labidocera acuta, L. bipinnata, Oithona sp., Oncaea sp., Paracalanus
sp., Temora turbinata, Tortanus forcipatus ¢t} SEZYUIAE &%
FT = 1040] 267], 1¥of 21712 2 Xjo|& Holx| ¢dor} 1040
A HE ERFFol &8stdrt R8T copepoditeE: EYUSDI 8
F24, AZtF e R wort fAZEY £VTE 1083} 14 B
ZE 571 283tgr(Table 3-14, 3-15).

2) 2d%

EEZ3ELS 1040 WP 1,2517A/m°, 1ol WP 8757/’
&8sl 1040 T4 £ 2V LS BArHFig. 3-12).

B ZAto M= 1090 Noctiluca scintillans7} 718 &2 23S Ko
AN SEZYAEL 50.2%5 x}x|3}L 3L Penilia avirostris7t 25.0%2 A
S¥Y $EFolAt. 2ZRE 10.7%2] 2VEL Bl 1¥o= 271§}
A FESYIAE F 50.2%2 FVLS B F 2 dFYS Hoon,
Noctiluca scintillans7} 39.1%, Evadne tergestina7} 10.7% &8 3lo Q7215

T2 2 A 28% 3EFoldrt 1¥olE 271F % copepoditer} Hz|
FEEYIE £ 19.2%, Acartia clausi7} 14.7%, Centropages abdominalis7}
10.4%2] 2d&S UEhfo] aztF F SAstd WY FolAdrh sjofoln
SESYIE F 71E sl ¥ EFTL 22F(Raymont, 1983;
Nybakken, 1982: Parsons et al.,1984)o]xjut & XAlojrl=  Noctiluca
scintillans®} R|Z}g-Ql Penilia avirostris7t &/ €@ 3t= %AhS B Ar),
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Table 3-14. Numerical abundance of zooplankton In October 1994

e e s 3
unit: indiv./m

Species/Station 2 5 8 11 14 17 mean

Noctiluca scintilans 2383 316 176 159 5 163 610

radiolarians 16 9 51 6 14
Sagitta sp. 5 7 33 16 7 2 12
Evadne tergestina 29 7 33 18 15
Penilia avirostris 403 599 580 181 34 25 304
siphonophore 29 20 2 38 32 33 26
Acartia steueri 34 35 31 7 5 19
Calanus sinicus 2 2 1
Centropages furcatus 1 4 6 2
Corycaeus sp. 11 5 2 14 23 12 11
Labidocera acuta 0 0
Oithona sp. 2 5 2 2
Oncaea sp. 2 7 2 2
Paracalanus sp. 7 2
Temora turbinata 29 35 22 49 9 21 27
Tortanus forcipatus 3 2 1
copepodi te 34 20 51 74 88 112 63
Pteropoda 2 2 1
appendicularia .13 13 9 32 12 13
zoea 3 10 4 4 10 5
calytopis 3 7 13 2 12 6
mysis 2 6 1
Polychaete larvae 3 0
Mollusca larvae 2 4 2 1
echinoderm larvae 16 23 89 118 117 103 78
fish eggs 2 0
Total abundance 3440 1099 1064 718 428 539 1215
*: > 1 indiv. /m®
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Table 3-15. Numerical abundance of zooplankton in January 1995

Species/Station 2 5 8 11 14 17 mean

Noctiluca scintilans 1186 405 195 167 47 51 342

Sagitta sp. 2 2 6 1 2 6 3
Evadne tergestina 230 218 64 39 8 5 94
Penilia avirostris 3 1 2 1
siphonophore 5 2 3 2 1 2
Acartia steueri 293 201 70 54 82 70 128
Calanus sinicus 7 3 1 19 11 7
Centropages abdominalis 230 169 70 48 19 8 91
Corycaeus sp. 27 12 14 19 25 16 19
Oithona sp. 3 1
Paracalanus sp. ®
Temora turbinata 5 2 1
copepodite 257 227 103 106 136 179 168
appendicularia 14 14 3 3 2 6
nauplius 5 1
zoea 4 1
calytopis 14 5 3
mysis 6 5 2
Polychaete larvae 2 *
Mollusca larvae 5 1
echinoderm larvae 3 8 19 5
Total abundance 2254 1264 534 446 372 381 875
£ > 1 indiv./n’
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AAE £ 22 WIS AYRE Noctiluca scintillans7t 1043t 190
4" RB5F $Asld &@ste ERLolPen, AZA{F F  Penilia
avirostris= 1090 At ZUstP oL} 1¥ole 0.1%% F3] U2
23 LS vt wH xzZ§ F Evadne tergestina: 10¥of 1.2%2] w2
AL UEelou ALHEA 1doles AN FEEYIAE F 10.T3E
2. A5t Z5IgCE. Centropagesd-& 100l Centropages furcatus 7} m|&F
23stg oL} 1¥0l:= AH &USHA| 92 vHH, Centropages abdominalis=
1090 2#3s}A] QIgtoL} 1¥€oE: 10.4%2 &2 2RSS Byl Acartia
&2 1090 Acartia steueri, 19¥oll= Acartia clausi7} €3It e}
1080l Acartia steueri 7} 197jA/n’E A SEIZUYIELY 1.5%&
23 wbA 1¥ol= A clausi 7} 12874A/n° & S o] Halrh

ZEZataEe] FAE SFYS 108 1¥o] BF W ujFolr wt
HigZ o2 Z4E Z¥o] Wolxle UYAS HArh 10¥oles HF 200A4
3, 407]A/n°2 7MY B 2¥RLES RBPYEu Noctiluca scintillans7t
2,83874M /0’2 &¥slel B $AEES uvehdgrh. ¥ FF UeME
287N /°E 7HE w2 2WFS uehich. E 10499 27 F AT
A AEel AA 103 ~ 16371A/0°2) 2 FAY FYFls E A0IE
Holx] oottt ALHMA 1€e e we Aoz ZILF A

e

o

l

ZEZeaes] 2¥o] A LIElY IS zE AEE A¥E VRl
ot = AR 204 2,25474M/’T MR S S2¥FL Hgoen, uw

Fodo] X% B 148 17004 ztZ 372, 381AA/’E ArjF e e
23z Roct. 978e 2duxr FA 204 s12AAN/E AR
wotom, B 8 11, 14, 17614 E ArjAog We Aol UrhFig. 3-13,

FEEHIE Y P A4 (diversity index)E 10€2} 1¥of 7tz
B 1,282 1.3028 AP oR £ of & ol gl ¥H 1099 AL
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Fig. 3-13. Abundances of total zooplankton and copepods

at each station in Aenggang Bay.
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Fig. 3-14. Spatial distribution of zooplankton and copepods

_in Aenggang Bay.
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ab obZollA T HigBZ O R ALF TR A7t golle F¥E UEhle
vbd, 1dojE= BFEZ cldx Ao ¥yt 3] QdgirH(Table. 3-16).
EZYaEe] 2P AT ZHL FALE B4 (cluster analysis)ZA=,
A 5 89 319 elz AA 11, 14, 179
th =3 1dol= B 19 s, FH 5,
8, 11 3193 A4 14, 178] 3} = 37] RAF O T FEEArH(Fig. 3-15).
wetd 2 e TESHIEY F A U LY ziojo] 2 w
&3k gt 2l&o] Flo] FEFEE PA4S Bt
Noctiluca scintillans®} A|ZF/E &, FIg 2L =Holo] 23
dxFog E@o] FAHI F/ste FLEA B ZiAloA s 7t vl FR

Hls] 7 etFolM o] mhe &S PFE Rtk EI fAE E4

2
=2
ojft
w
=
oX
it
4
lo
b
-4
de
Rl
¥

2

os) zapsjoo] tha thE 43 54& Rarh olHy F Ad ZAA
FEZHIAEY dFZAzo] Y3t 53] $20] 2 Aol yutzt e
37t N 483 «8EHA 4 2o FFHrL ol 2 sHA

B aet Algdo] ARH Ae sl YT £Ho| AFE WA FHof

Uatels 993 52 22 8ol dojuA EHi oz s 2x3A
P WS Ziog AL 1t /ASEY ALY © 238 RARE
olgigt ZAINE HAUsy] ofFrh wety SYZEiA  HolrhzolA
NEESUAE BAASA $718 Fdzloln, LU olFY FoY
Hol7} Bl FEEHIAEY d77t tiE 8, 3, FETH A3 ¥t
& 9 |37t IgEHolol ¥ o AlEHCL

AL o]t gl x| =}o]

2 Aol 8 ol XAolE R, o7ty B JEHel:
Eodef2}(Callionynidae)?] 32} wFEd ot gl ALHd:=
3159)(Scomber japonicus)do] &®3tHTE  Xxlole] Z TR Hdle
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Fig. 3-15. Dendrogram of the zooplankton community

in Aenggang Bay.
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Table 3-16. Diversity of zooplankton community in
Aenggang Bay

Station Oct. 1994 Jan. 1995
2 0.61 1.39
5 1.50 1.40
8 . 1.36 1.26
11 1.30 1.13
14 1.37 1.25
17 1.56 1.36

Eorefzb(Callionynidae), 'BX|(Engraulis japonicus), Myctophidae2] 37|
FFol 2¥sidl, ALHol:  F:eu|(Hexagrammos  otakii),
7} e (Ammodytes personatus), VWX e}x|(Enedrias fangi), iL%5°|(S.
Japonicus)®] 47] BHF-Fo] E¥83iATE

2 ZAoA VT offz Xzl F shSEdE= EQEIFY ¢
x|zxol7t Hojdog Ao ¥LL Yol, ¢ B 674 =4}
38 7heul 2708 REolA 7, 20742/1,000n%] BWsHEIL, A=poie
A9 178 AAolAM  1871A1/1,000n0] 2¥stghct. ¥H AL Ho:
350le] w2t FHi#ju] Xxjojrt HuiFow AP on, iFo ¢
AL 6719 ZAMRA 2 37 AN 17 ~ 447414)/1,0000° S¥FIAT,
Fizeia] Xxlole 6718 ZA BAF B 11L& AR 571 FHA 8 ~
1737§2/1,000n°2] ¥ 912 &3P THTable 3-17, Fig.3-16).

2 ZA oA 7FEE XAlole] ¥ ALH ¥l ujs wl¢
siolr}, ol2et 28 YAAS RApG vz st GRS (2

M

—152—



Table 3-17. The individuals of fish eggs and larvae captured
in the study area

October 1994 (ind. /1, 000m®)

Species \  Station 2 5 8 11 14 17 Total

Fish eggs

Callionymidae 0o 0 7 20 0 0 27
Unidentified sp. 6 0 7 0 0 O 7
Total 0 0 14 2 0 34
Fish larvae

Engraulis japonicus 9 0 0 0 0 O 9
Callionymidae 18 0 0 0 O O 18
Myctophidae 0 0 7 0 0 0 7
Total 27 0 7 0 O 0O 34
January 1995 (ind. /1,000m")

Species \ Station 2 5 8 11 14 17 Total

Fish eggs

Scomber japonicus 0 0 4 0 34 17 95
Total 0 0 4 0 34 17 95
Fish larvae

Hexagrammos otakii 89173 54 0 13 8 337
Ammodytes personatus 0 0 0 7 13 0 20
Enedrias fangi O 6 0 0O 7 8 15
Scomber japonicus 0O 8 0 0 0 O 8
Total 89 181 54 7 33 16 380
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October 1994 January 1995
Fish eggs SR Fish eggs

Fish larvae . Fish larvae

°* 1-10 @ 11-20 @ 21-50 ‘ 51-100 . >100 inds. /1,000M°

Fig. 3-16. Spatial distribution of fish eggs and larvae

in Aenggang Bay.
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&, 1988) Hoyur(Het xb, 1988: 2o} ub, 1994)3 Fapsiglenm, o F
i BTt x|xjoje] &8 F4vt wlAH Ay fFFoT SHUI WX,
7hte], Fien o] £ RiAME &Ystes ZIoE Rol & RAR|Y2
Fgutzt, YEAstrgat uay fap F2HE zZtn dE Yges
Aztech. 33 Al X 2H(Myctophidae)E 7HE Ao &3 st =l o] e

OFES FE HFFH 28I FF34 oAREAM(H, 1977) o] F9
¥ 2 tndRsgY d¥es 2 2| &¥ste Zles AZHr)
sole AF=EY WY, FF dux FHEIY, ea FFI3

=X Qe FO2AM AFEAAE 10 ~ 124, dole FHME 10 ~
3 atolo] oY H= Folm, o] Fo g AFE tluls FHI{G A
4 ~ 6Y, FFIUL AFALEHGAME 2 ~ 3€U ZAoT UHA
2iCHYamada et al.,1986). & ZRAloA] 1Foje] otz X xjoj:=
AZLEA(14)0] &8st =, ol thohd R4 Jgo T Helrl uwely &
ZApsiAolA 2T ujsA| Axpolg 1Fo] ofgtzt X zlo]2HE
tuhdiae] gifo] 71&3} ALox £ Ribsjdo] ALKAHOZ mX:=
o g FAHLL

o!. Q‘EAF

2 ZAlAH Y dole F 277 BERFLE JI2Hol 26%0]
2¥3ALL, AHd= 3Fo] 28It UFEY ofFEol 7EH
A7 o, AZHole 28T F = 7HE g8 wf§ FHrHTable
3-18). 2|3 7H&3 Aol Al VY F2 =HYSI AgE] 2Fo=
of ¥ F2 & Aol FA MAS: AAFLE AzHch I2n
el 23] AFH F2 hFE AdWol o3} MU HYS,
Az, Ax T 3FT FAYolA AP AT

= ZAIYolA FHEEel JHE W2 JiMst AWE FS FFAR
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Table 3-18. The wet weight and individuals of adult fishes

captured in the study area

October January
Species Trawl Set-net Trawl
N Wg) N Wg) W(g)

Acanthogobius flavimanus * 2.4

Amblychaeturichthys hexanema 9 27.7 2.8 3.7
Apogon lineatus 1 2.8 1.5

Argyrosomus argentatus 35 611.2

Caranx sexfasciatus 2 16.7

Conger cinereus ¥ 23.5 1 214.4

Conger myriaster 1 39.8 2 31.8

Cryptocentrus filifer 1 10.3
Ctenotrypauchen microcephalus 1.0
Enedrias fangi * 3.1

Enedrias nebulosa * 15.8

Engraul is japonicus 10 21.3

Hemiramphus sajori 1 23.3

Konosirus punctatus % 22.9

Lateolabax japonicus 1 66.2

Leiognathus nuchalis 299 1,613.0

Limanda yokohame ¥ 20.9

Pagrus major * 9.2

Pesudorhomus pentopthalmus 2 17.2

Repomucenus valenciennei 1 2.1 2 4.9 3.1
Sardinel la zunasi 2 13.2
‘Scomberomorus niphonius 1 327.8

Sphyrena pinguis 12 639.5 4 193.2

Thryssa hamiltoni 65 423.1

Thryssa koreana 69 358.9

Trachurus japonicus * 2.0

Trichiurus lepturus % 5.8 3 63.0

Total 499 3,964.4 18 866.9 7.8
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Ao ojzf ZAME 371 AN B 29970 (SFFH F 1,613g)7}
A= 283 vad &8 At g FHe EHAEE AN
65, Bd FEY : 423g), Zol(FI/MA4: 69, BF FFY: 359%),
B3 (BF /AN 35, BHE §F% 6lig)oldrt. o] FEL MAMN 55
Hel= the} gt 54 53 ~ 67mm, 3.4 ~ 7.9(5.4)g, E9x|= 61 ~
105mm, 4.3 ~ 8.6(H 6.4)g, Zolg 67 ~ 106mm, 3.1 ~ 12.5(5.2)g,
B3z 55 ~ 117 mm, 2.8 ~ 31.1(17.3)goldtt. ela ALHo
FRAFLE 2¥Y =YKol oL} o] Fo HVHL AR} nfe
A ot} (Table 3-18).

53] & ZAB|HolA AFYH ofF F AdAo] e &2 Folts B,
BE, w0, 87, Ao, EX7Hxiu], Ho], UFX Fo] Uen o
FTHRES 7ISEAT 235t £ A 3ol AFH o] o F FolA

w&AGEFLR Y et B2 HE, wol, EXZIXO Fo] 9oy, o
F54 A3 532 i3 g

FE 0 o] F& vty A KA, 1977 AFEe FHIH Y
5Tl 200m o]3te] Ui¥F Fol de &£Xstan 9en, o] F9
Agt7l= 4 ~ 79708 d8lA QUrHYamada et al., 1986). o] £ &L
15°Col A 3 ~ 44, 20°ColA] 2 ofufell H-¥she= Folth(F, 1977). o]
F2 vl2 3 JhTe gro] goly Fo g deA AUrHA, 1993).

ol ¢ o] FZ feEhiel, F, iy, dE XJlolx old F de
wEsH= Folth o] T2 7t ~ AL(10 ~ 48)o] WER} 747t thits
dgtojL} Aol Atqtsts Folth(A, 1977).

X 7kxpa] o] FE Fab, fab A W dE Xl W o],
23, Jeln FFAsjo] BEESIE= FOoF(A, 1977 Yamada, 1986),
B(1977)& o] F&] AgI/E 6 ~ 94¥, 15°C LijollA] of 3Fahe] F3E =
Zog B3t o1}, Yamada et al. (1886)2 12 ~ 2¥€ & R I35I3 Qlth
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Zh AP AL ANBE
1) AASEA

7HEE R 1042 79 1005, 294670A12) A MEEo] AAHAC) o] 7heuy
CIRF7F 3% b edstgdon, 74H7 25%, AMEEo] 23FS
A= st e 546782 /n’olGrt. ALHEQ 190l 113%, 65367142
AAFEC] A=A eH, o] e TIRF} 56F 0% M go] 7R
FAstdon, AR 26%F U ANFEo] 19009} wWE:
1210744 /n*e1 ATk, whebd  edzure) ANEE 2T 2827 AxNs
SN TIRF7L g SEY 2RYe o £ ot

2) JUEX

7HEAEQ 1090l 2 3% BE 1804 3£/0.3°0% 1F L o)
edstgdon, A 9ol 46%/0.30%0] &VsIPTE o] 7teu TImE}
AA e WS FPol Wet 25 ~ 202/0.30° HelTA SPE20] oF 5o
ol’8& st olth. <A7ute] M sjdol: 10%/0.3n° njute] BEE
UehzIgt, wte] BHo2 owWA F471 Ax Zsbste gale Uehdn
(Fig. 3-17). MEREE ol Fo B oalzl sty uhy
A& Aol 100744/0.3n%0]818] EXE Uehin, 3t Zoto)= 100 ~
200782/0.30%9] W], gl kXS ZNO0T 3§ BPSo ML
3007421/0. 30" ol¢e] WEE Urhdth iy v g7de FF 1804
9% % 3%/0.30°22 FHE Aol WEE 3744)/0.3n°S 23] e
@8E viehdch mh wb etZel AF 12} 20iME 30078%)/0.30° o]Are)
=S uehia ook S8 uiwt sigel Ad 1,2,3 oN: A=l
Xenophthalmus pinnotheroides7t $3A o8 2¥sidiu, AF 104H=
10474241/0.3 n’, B 20045 1467041/0. 3u%] W= A THFig. 3-18).

AZEA 19959 1ol FH100A 18F, AA9N 49Fo wWew
&Usto] 71 Mol uis) 2 AWH 2WESE A Z713 QA Uehdc
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Autdel BE gale w52 ZAloT 30%/0. 3n’ ol4te] EXE Uehin,
Rkl &S 3 ojste] EEE Uehdth uweld JheE gol e
MEZoN BFHog eHA 2¥F7t S8t A4S Uehdch A F
AA tiR{E &¥FS 02 50% ol Uehdrk(Fig. 3-17). dUEE
el M&Esjedel AA 3, 7, 10, 13, 15 W 172 20074A1/0.3n° ©0]5}e]
BEeE JepiAnt AR 132 5, 145 8007021/0.3n ojAtel &2 WEE
UEebdCHFig. 3-18).
3) +AF

jzato A M AANFE 7hed $AZLE Table 3-190]4 HE Hig}
Zth 712de AS Ax 2AANEY 1% oS At F2 19FT2EA
THE2H 13%, 724§ 4%, QASE 2Zol%rHTable 3-19). 53] TIRR{A
Lumbrineris longifolia®] &% &o] 713 wo} 147] A ZHA &¥stdeny
ojzbure] N3zt uw QtZold W7t ol FF 1014 16274M/0.30°, A
29 70l ztzd 75702/0.3u%, 7970A1/0. 30’ THFig. 3-19). EI k% &
A 15014 100712)/0.30° &@si=d, FF 9, 11, 14, 179ME
2¥stA] ggtrh. o] £ AA 2¥ N4 o 16 AR Qlrh
A9l Eriopisella sechellensis= °37iqte] E&sgojA vy w2
ez adstdsy, AAE oA 216704)/0.3n°, BA 12014 106712/0. 30’
2gstdet. eln e MSdea @ upgZoz:e &¥stA UAYU
WE7t o opxolddi=n], AA AMS 1655 xpA|sh vt ¥ AR
Xenophthalmus pinnotheroides= wte] & AF 13 2048 ZtZ
1047421/0. 3n%, 1467§2/0.3n° &@stgch T2z e FHsidols 43
2@t UndAMgl ERFog =2 WUEE Hdsidch ciRFA
Mediomastus sp.= B¥]Z3 & EX JAS Uehled, BE 1704
6071A/0.30°2 At oer &S wWEHrh ¢ FUF FHSCA
ArjFog 2 dUxoln ARFoTE Wryt UGS Jio|rHFig. 3-19).
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October 1994

Xenophthalmus pinnotheroides Mediomadstus sp.

<o @n-so (@ s1-100 .191 —200 . 201 - 500

. 501< ind./0.3m’

Fig. 3-19. Spatial distribution of dominant species abundance

in October 1994,
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Table 3-19. Dominant species of the macrobenthos in Angang Bay on

October 1994,

Species name Total number % cum, %
Lumbrineeris longifolia 481 16.3 16.3
Eriopisella sechellensis 479 16.3 32.6
Xenophthalmus pinnotheroides 379 12.9 45.5
Mediomastus sp, 281 9.5 55.0
Tharyx sp. 202 6.9 61.9
Pinnixa rathbuni 141 4.8 66.7
Thelepus sp. 85 2.9 69.6
Sternaspis scutata 72 2.4 72.0
Praxillella affinis 69 2.3 74.3
Theora fragilis 51 1.7 76.0
Prionospio japonicus 44 1.5 77.5
Asthenognathus inaequipes 40 1.4 78.9
Magelona japonica 40 1.4 80.3
Heteromastus sp. 38 1.3 81.6
Paralacydonia paradoxa 37 1.3 82.9
Poecilochaetus johnsoni 36 1.2 84.1
Glycera chirori 35 1.2 85.3
Nephtys oligobranchia 34 1.2 86.5
Zeuxis castus 32 1.1 87.6
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Table 3-20. Dominant species of the macrobenthos in Angang Bay on

January 1995,

Species name Total number % cum, %
Fustiaria nipponica 2852 43.6 43.6
Erictonius pugnax 662 10.1 53.8
Lumbrineeris longifolia 373 5.7 59.5
Eriopisella sechellensis 346 5.3 64.8
Xenophthalmus pinnotheroides 276 4.2 69.0
Mediomastus sp, 234 3.6 72.6
Tharyx sp. 141 2.2 74.7
Nepthys oligobranchia 108 1.7 76. 4
Pinnixa rathbuni 105 1.6 78.0
Ophiura kinbergi 92 1.4 79.4
Theora fragilis 80 1.2 80.6
Sternaspis scutata 74 1.1 81.7
Magelona japonica 73 1.1 82.9

i Moerel la iridescens 72 1.1 84.0
L

A&HEY 19959 19€e] F o= JhSHoe AXEA AW AAFEY
Fustaria nipponicaz} t& &#slodct B3] AA 1498 ZHS$ 740
AX/0.302, BE 58 A% 6127141/0.30°E £ WEHrLh JY I 2,
3 2 1501 &3stx] eted, AN 28N 43.6 ¥ & AAISHATL
ALHY 7S A 2VAASFY 1% oS AATl= TS UFLEAN
7h&dol u3 5Fo] ATt o] ke tR{E 6%, AAMTES 3T,
2R 4% 9 FHFE 1F5olAdrt utely olF 147} Fol AN
287N 42 84.0%2 xtx|sledtH(Table 3-20). T}RFQ L. longifolia:
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7b&A3} o] 7t ¢tEe] FHAN Ao & WEHE, A 2004
1937041/0. 30’82, AR 1, 4, ToNE 467§41/0.3n° oy UEE
Lehjelct gt gd3gos US4 dxrt I3 WAU 285k ddrt
ANeFQ E  sechellensise XEE 408 3 FAHAAN F=
2dsigs 712E AR FARE A4S BeltHTable 3-20). £E2¥EE
vehoith AE 9olA 130704)/0.3n°8 Aty o 2 U=don AN
287N SolA 5.3 = A5t &M AF X. pinnotheroides T ¢
% AAEA & U2 SR W ujgFHo= VA gt 53
P& 200A 116744)/0.30° 2@stgon XA JHEE3} FARE
oprolgity. W FAE 159 A 7HHol: 40744/0.30° F¥stdou
AL HE= W3] UAUrHFig. 3-20).
4) ZAEH

ZAsldolA 2T AMEE ABE AHEste] ARAY Azte, 19949
10920 A$ ARUG YEOZ 71T NBEE £ FHOE 279 FHEILLE
Us 4 9drt. & Adudez 2¥F 471 A 7w 53443
Hrjdes me AM3sjgoes Us 4 AUrhFig.3-21). 1995 149
ASos 7h2Az gol 2718 FAFLE W= £ Atk F xES
71Z0g u tZol ¢Ixg FAS5, 8, 9, 10, 11, 128 4™ FAZLH} 2
Unz] #2F0% Z49 B AFZLE U + AUdTHFig 3-22, 3-23).

7

z, 208 A=

oj7tuto A 1995\ 1¥o] Agassiz EZ2LE Y 2oy FAFFES T
g5Folqitt. o] shed CTIR{IE 38F, dAFEol 20F, AAHR
2Zolgon, ZuEE} JEl BFFol ZzZ 63 9Foldrh AMAs
ZoolA 718 $AYY BEZL IVFEEA F 2,831/ AHHULH,
AN ZEo] 1,589704], cTiRE7L 590 74N A=At FuFEL ATt
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January 1995

Fustaria nipponica Lumbrineris longifolia

Eriopisella sechellensis Xenophthalmus pinnotheroides

e<10 @1-50 (@ si—100 ‘1o1~.2oo ‘201—500

‘ 501< ind./0.3m?

Fig. 3-20. Spatial distribution of dominant species abundance

in January 1995,
—166—



Sl

gt

cl

'¥661 4290100 Ul A3 1unmmod

0 <
. 1juaqoade 10 m_wh—mcm J831sn|0 8yl uo paseq EmLMOLﬂCwD 12-¢

-— 2 b
~ B @ ® o &

B4

L

A

(v !
V661 1940100

S0

ol
aouelsIp pioyd

—167—



cl

®

-—bd
-d

(4]

‘G661 AJenuef ur K3 1unmmod

513UeqoJoBl jo SisAJeue Ja)SN{d a8yl uo paseq medBoupuag ‘gz-€ B4

e -

-t
H

H

il

G661 Arenuef

90

0.
asueilsip p1oYy?d

oc¢

—168—



A7 1unuwod 21jusqosdel Jo

SisAjeue Ja)1SN|D 8y} U0 paseq BaJe Apnis ayj} jo sauoz ‘g£Z2-¢ ‘Bi4

G661 Arenuef

7661 1990100

—169—



23| AT R Ophiura kinbergi 9 tBE wEAd 2, 745747}
AAHo] AN 23N o 51xS zA|stacrt. A ANFTEY B¢
Fustaria nipponicaZ} 9537§4 xj - Elo] o} 18%& xix|stgict. uwhebd Xoiy
nRrEZe e AuriaelFe AMFEe Is LI 2R
P25t ot

o] #Hola VY ZUPAANFE 7Ied HPHE Fo¥ FS HH
MZAN(Fulvia mutica)7} 104714 &8sta=dl, FAE 2004 6174, AR
8ol A 28714 oA, AATWA 2IAE HBEF Y FE FY
FUE A3YE = A& Zojth. W o] o IR AZTA A
37t U4 gdou £ zARd: mz7ls & iR ot AR F¢
AdFoR F2¥ FL2 VA Aot JHEE AN B AF oA
EAF(Portunidae) 7} £8 3 ZO = njFo] Ho} o]ES Y HRY iy
RAEE LY £5 A& Zolth

0.

filo

7 dmixld o] AMFE
1) EFE #8834

st BES] Adefo] oA FEAAZ H ulglsietE Aozl
dFoixl  ZHolut  Refsietzt  F3lo]  FFEHCLE HigB|tol:=
277 £2AY 4 e 71Fo] A3, $UE uqFF o] EASIAL 9lo]
A ZEA chdyt HANE A FgtcHThorson, 1957). ol 3t mjMR7 ¢
ttddols IAPE = GHI Aot BE 71 AHBEEC] 7%=
Ht= x| rHB|Z A, 1994).

da] A7 F2 ZEAEAAN AFHE FAFFES 1A FED
(Phylum)oll & 153F 08, HA|MHojA 83Fo% 71 F2 F £& Rix,
oA 98F, £A2EolA 128508 71 w2 F £E& UelcH(Table
3-21).

—170—



Table 3-21. Number of species in each taxonomic group at

tidal level

Hyungjesum Nodo Sochuido Total

I § T I § T I S T 1 S T
Porifera 1 2 3 1 01 1 5 6 1 6 7
Cnidaria 21 3 21 3 2 3 b 2 3 5
Platyhelminthes 0 1 1 011 0 1 1 0 1 1
Nemertina 011 0 2 2 0 3 3 0 3 3
Bryozoa 011 0 2 2 0 2 2 0o 2 2
Sipunculida 0 2 2 0 2 2 0 2 2 0 2 2
Mollusca 912 20 13 16 28 14 22 35 16 27 41
Annelid 511 13 412 12 4 16 16 7 22 22
Arthropoda 6 24 28 4 34 35 13 37 43 17 47 53
Echinodermata 111 8 112 8 1 15 11 1 13 13
Chordata 0 3 3 0 4 4 0 4 4 0 4 4
Total 24 69 83 25 86 98 35 11 0128 44 130 153

(I: Intertidal zone, S: Subtidal zone, T: Total number of species
in each area)
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EE2F ¥g ua3] BE, AxS5E(Arthropoda)o] 53F 08 7} W2 F
48 Bgon, ANZE(Mollusca)ol 41F, VYFE(Annelid)o] 227,
23] 5 EZ(Echinodernata)o] 13%2% 47§¢] FETUO] 10F018Y T +&
Uehdith 208t 2& 2t A9z zsh) Aol zy] ThEA Ushur,
zZ7it) xgoHE  44Fo] 2R WA, IR HolME  130F0]
2859, &7 sHE-x|Y(infralittoral fring)2t Z5t] AREA] Y
(infralittoral zone)?] Z$ols YUY PEEEr)(Zonation)E 7Hl= F
Eo] 7tF glold F x|do] FAjo] Ut Fo] F5E] vy EYE o]
olt}. 53], P ZE(Platyhelminthes), -FVFE(Nemertina),: EIBFE
(Bryozoa), 3% (Sipunculida), EHMFE(Chordata)®] Zfols Rty
Aol 3 F= USR] Aglrh

27 Ao AXNFE} ANFEC] 42 17, 16522 W2 F +&
Ueldon, BEEEL 7&0 Eastdrt. Al 2] o= F7]3A
o] o3 BAAQ FRS A LE (YL2R 0|52 AEOA BHY
A& BEA stz Atk F, AEUAA AR o5l ko
o AYS 9t REES HAY A dod AEERE P45y, A=
th3t ujgdo]  E2 B2 3Ex|de] EXES ¥AP¥uch sRT
A4AAe 79 7| (substrate)d] Hel7t £X3l= AEL F 2EE A
zpegict, &, oite] Fapse] uwet EXuie] A7 HeEH, gt
Z3Zo] uwet R$gHol(tide pool)7t BAEHS AU, TEA FEE

oq

E8Y £ e Bol gt ARol: EXdo] Al 2t} FFA

ul

qxdel Ae 2z AdelNE 4%, =Zsith doldE 690l
zusigrt. z7UAde A T Yz SAR E $E UehiA
zsit) e} 7

_?_
M ge F 48§ Rgon, BYFEI] FEAFEC #AZ 5 63
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vepdth  xEel Ae ZJuleld 5%, Zsk Aedold 8630l
e¥stdct. 20 x9Y Ze FAER FARE S Eien,
AAFEo] 135322 B U2 F & Btk Zsiore tiFEY
SEFOAN AR g2 & 48§ Byl AR FEo UFoR MY U
% 471 2¥stgen, AAFEC] 165, BHFE} IFyFE0 AL 12F
233t a3 =oME 2P FHe 3BF, ZRsiNHY HE
110508 c}2 F xg3t= AL Xo|& Ho|n, TIARt Fo] 2L
ZZitoilA &= AX|FEo] 13F £¥stdEn, oif-go] ©2F(Amphiopoda)oi
&3t Fo8 ZZ M A o] WA= F2LEZHUER(Septifer
virgatus)®] &Al( byssal threads){-2oll F2 AMAlst= FEoltr}

Autdel NEMog ulzs] HE gt gutes ZpER AA =
RE2 & £71 F7/8te Z1eg Ueidch uiwteld H531A AASh=
AELS A & 4 gden, 23=8 Z% AU koA MASt=
ol & Aoz Ueiudct &, &3 o] vl cigy
o|i glojA, AT AL EZr) Ao eHelaPelY
g o] of 1B= UelU 23, oFue] ZX5gHo|rt HAE of
Zsjjol AMAsle 8ol dF Uehirlx stgch shxgh ciREe
TEZOIA AR FIME BAZLS el RAsts YELY BAHARZ0|
AFHE Zloe® HojZoh Uty AHe W2 £ioE® QY mEr 33,
AZo2 HEH {U"HE W(md)dEe] U Wy oo E@HEit
HUiH g w3, EFE Mjo] wloksio XY WolBF ZAE ol
AFEHA] B BF S Hola grh

2) $HRE

rO

7}) 27
ZZds g2 uichrt Asle x9eE ¥y #BARRZ o
34313, AMalste 489 F fof AMAgrl vl TRt 2&xd:=
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¢l ZZAL £FA zolo] wet ci2A uehtrs] wiEe] BEuoirt
Ao uwhel chaddt AAlmiEE zech 71AY] FAEE AE
FALIUAE ZAFse FLY 2oy, AHAR R =&H

sgxets slAel Fak B, =) HBo] $AEREe Fo|

gtk gt J1AL PEo] AMAs} Z72E Foix7] ool
F7tA Aol ulg x4gsitt I EABAZ As] FAREEHE I
8 92 73 BHAA FHZEE R
Stephenson, 1972).

B zaold 7zt 2dnith 148 BAE AFstd $EF Y AES
A4 Az, FAHoAME Y o 530cn wolodld BEo] UERYI
Azt o] A Holj: FAFHFUIF(Nodilittorina  exigua)ol
2¥sigd e, ASFoME At e wietsidz, oF 300cnd -9
FoloARE EEE FPske UAFES BEArHTable 3-22). o]
EXQHS Aol o xol& RolA] gkt ThFo R 350cnx| HolA FH
B} 7| mhu] (Chthamalus challengeri)7t Z¥stelrh. ZE-eh7]mtrpuls

fr
fn)
o8

thH(Lewis, 1964: Stephenson and

Hx

BN

[

Zith &5 400cnx] HoflA AR ZiRG7A] FYA EXdle= FoB
200cm &olold= oF 90% o]ite] ¥ E(coverage)E UIEMATL Z=F o]Fo]
Aaste zeode tiE FEE FE0l ALY AMASA] ZE3iH, olsol
7HYE7] olHe] F2H ABEole ol&o] mzle] T FAst= FHE
gk AT FE2 =Y it Yeluy, £2& EUFL Solut
Z4gHol FoME Uehtx] dErt. F, e AERT AR Oy
gol Zstn, FtZ Aol disirMe o4stAl FHL¥Uria B o4 Qlrh
C2o 8 EY2 £X0E Bole FO08E A2AVHX(S. virgatus) B ¢

<4
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Table 3-22. The dominant species and their occurrences at each

tidal level of Hyungjesum on Aenggang Bay

TIDAL LEVELS 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50

SPECIES -700 -650 -600 -550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 -0
AUTUMN

Nodilittorina exigua 2 6 5 45 162 457

Littorina brevicula 1 102

Heminerita japonica 1 i 4

Chthamalus challengeri 17 1982 3930 2040

Tetraclita japonica 2 88

Septifer virgatus 18 137 165

Acnthochiton unid. 1

Purpura clavigera 22 13

Patella stellaeformis

Collisella dorsuosa 1

WINTER

Nodilittorina exigua 4 4 26 139 375 612

Littorina hrevicula 6 17 83 85

Heminerita japonica 1 3

Chthamalus challengeri 226 2488 4631 7917 162 180

Tetraclita japonica 13 21 2

Septifer virgatus 1 5 249 095 466 14

Acnthochiton unid. 2 8 4 7

Purpura clavigera 1 1 16 11 19

Patella stellaeformis 1 1

Saxostrea echinata 1

Collisella dorsuosa 1 1 1 3

Sulphur.idae unid. 2 5

Anthopleura japonica 1 1

Actinia aquinia 1

Halichondris japonica 2 3 3

The occurrences are represented by the number of individuals in 50x50cm quadrat.
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300cm =] FojlA ZtE Uepdrirt 2zt sHEX| o= ol ute} ¥ =7}
A8 100%0] o2& RO Uiyt F AR E ARG E T2
Slcrevice)& wal U] && o]Fo] AMalsle Zos: el
SHER ol A= oite] Helof AAQlol W EXciE FAdstdct. o] F9
25 a0l d=FE FFHAY FAE £ e Ado Exsi= Zlo
Hojn, o]Fo] MAlste R e RE7IwWANIZF A veltx] it

ZZit) HERIY R ZA4F FZEUE BASA= AT ouke] Helo
o2l it AEEC] ueikdth. Beolu zFriusiule £X7p 3L
A Go A= AZER ) (Patella stellaeformis)®} W\ 5-(Collisella dorsuosa)
o] Uetgten, £Eusgo] &2 JoME AEE(Pollicipes mittela)
ol F2AUER e} FAFAE B3, IR oA E: ZA2Zuisiy)
(Tetraclita japonica) o] Atzjsl= Ao g Lle}ytc

ANHOT 71SAI Aol FUY F S04 VAW A2 Holn
Ae S ALHEY B ISEEUE 2Mo Wyt & Ao RAE
57| dELE 7hSHe VA UL i FEL 27 R
A Goll gt MAsH= FE5olgirt. Az 27t Ao EXc)E
F=2 3 AU HE, FAEXEENAN A FelE B orHTable
3-22, 23, 24). ALHo] RAH 150cm o|FA| oA MIFAARHo|E
(Serpulidae)®} 3WHSYHF(Halichondria japonica)So] AFERE EIrjE
st =R, XEAdo] ¥ BEFQU o4 (Purpura clavigera)7}
FSAUEA FXOu ALEH Z S0l AR =z AN
ettt 2p-gQoloMs A EsH L) & Anthopleura  japonica) 2}
AU 2 (Actinia aquina)Fol &3 c).

BAME e ohite] VRt Halel vnte) 91x519 7] wEo Ajyog
A3 =Soll 2R zFHriwiAule] BXoirt YA
FE o] AY g3 minye HFelES uehys)
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Table 3-23. The dominant animal species and their occurrences
at each tidal level of Nodo located in the enterance

of Aenggang Bay

TIDAL LEVELS 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50

SPECIES =700 -650 -600 ~550 -500 -450 —400 -350 -300 -250 -200 -150 -100 -50 -0
AUTUMN

Nodilittorina exigua 4 8 9 1 5 1 3 6 1

Littorina brevicula 8 2 2

Chthamalus challengeri 65 2300 825

Pollicipes mittela 1 1 1
Tetraclita japonica 14

Septifer virgatus 36
Acnthochiton unid. 1 1 3

Saxostrea echinata 6
WINTER

Nodilittorina exigua 4 4 14 19 36 2

Littoripa hrevicula 1 3 26 58 2
Heminerita japonica . 6 2

Chthamalus challengeri 173 148 480 448

Pollicipes mittela 20 2 4

Tetraclita japonica 3 15 8 26 61
Septifer virgatus 10 102 145 276 23
Acnthochiton unid, 5 13 22 18 8
Purpura clavigera 3 4 12 9
Patella stellaeformis 1 1 1 6 3 8
Sulphuridae unid. 1
Anthopleura japonica 1
Actinia aguinia 1 3 2 9

The occurrences are represented by the number of individuals in 50x50cm quadrat,
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Table 3-24. The dominant animal species and their occurrences
at each tidal level of Sochuido located in the

outside of Aenggang Bay

TIDAL LEVELS 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
SPECIES =700 -650 -600 -550 -500 -450 ~400 -350 -300 -250 -200 -150 -100 -50 -0

AUTUMN

Nodilittorina exigua 6 0 1 1 17 11 14 2

Littorina hrevicula 9 1
Heminerita japonica 4
Chthamalus challengeri 114 205 157 9 42
Pollicipes mittela : 2 1 12 2
Tetraclita japonica 21 8 13 59
Septifer virgatus 62 21 17 320
Acnthochiton unid. 13 7 7 1
Purpura clavigera 14 15 6 4
Patella stellaeformis

Saxostrea echinata

Collisella dorsuosa 1 4
Sulphuridae unid,

Anthopleura japonica 10
Actinia aguinia

Halichondris japonica 1

W R W e
[
[

WINTER

Nodilittorina exigua 6 1 2 22 7

Littorina brevicula 10 27 6 1 10
Heminerita japonica 7

Chthamalus challengeri 24 497 17 151 187
Pollicipes mittela ‘ 2 12
Tetraclita japonica 9
Septifer virgatus 6
Acnthochiton unid. 2
Purpura clavigera

Patella stellaeformis 2 3
Saxostrea echinata

Sulphuridae unid,

Anthopleura japonica 27 14
Actinia aquinia 1
Halichondris japonica 1

111 9
138 1

H!—‘HG‘IP%S*"W

w
[N

The occurrences are represented by the number of individuals in 50x50cm quadrat,
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ThEol Eolu FFel MAsie FARHIURFOIL FUAFTY BT
qrideg HA Uetdch stEAdge] ASE A% BRAAL Holz X
om, FeAUYAL, MH2F, AUsiURSo] Fymyoz S

A A8t7] AlabstoTh shR|E o]t ghite] B o Q3| 2T e s|wru)e
B¢ 350cn A Feld WA, EEcle FHAHRT AA ey
ZZstioe A3 FAEBE 2ol Zednigxyl 4o BExgE
Bolm, AEZHol: olEo] MAsl= F7t $loll Z(Pophyra sp.)o] tia
A slo] AMAsta glddrh. £AY uizze A FEalolo: AHLo]
Uehtn, 3533 st=e] 9dgto] ujaa oyt oy Z7AMe] B
Aol A2Iuful7l MAlstgct 23se] A9 g3 =2 He|ol
ZFo] MR ehikyz, ZZv) Ao PYAHH JAA} 250cn X Ho] AW
F 10n FEY Y He2FRE As] Fxd= 2 PE EINS
UEtdch ZZid) Aol E 750cm A FEE  EARYEUIZo]
MAstdom, 400cm 2] Fo] oF 100cm Zlo]2] Eo] HHE 9o, ojzit
Be d¥es 25y oiuly AL 243 E2OE vehix] ottt
Y HElAPRAME AR o Mgt ofzte] 2R erjaisu|7} vEltoH,
ZAA Y Fo] Exgo] iz Wit A

FUF(Littolina brevicula)o]l WASA W2 AN7L AHAslgoen,
Z283 NS HALE BFZAAO] IcnBEE 