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ABSTRACT 

Recognizing the importance of developing ocean resources, 

and prompt by the establishment of MOMAF in 1996, a 

"Ocean & Fishery Strategy" with its essence in the marine 

sciences & technology is considered and emphasized. The 

strategy will facilitates us to move forward in better 

management and development of the ocean resources 

Our nation is braving a difficult economic crisis, more 

serious than the second oil-embargo crisis in 1979. In 

consequence of such national adversity, even with enough 

liquidity, industrial and governmental R&D investments are 

significantly decreasing. 

Nonetheless, bearing in mind that the R&D is a necessary 

component for our nation to be delivered from the hardship, 

and to sustain healthy economic and social development, wise 

and progressive investments in the field of ocean sciences 

and technology will be essential. These investments are in the 

applied sciences and technology and must aim at long-term 

gains. It will be ill faded investments if short term results are 

demanded. 

To mold the crisis into an opportunity to leap forward in 

economic and societal advancement, another integral element, 

in addition to long term goals, is understanding the 

characteristics of marine science and technology. Land-based 

development will not be enough for our nation to reach and 

maintain sustamable development. With limited resources and 

space, it is important to incorporate our marine environment. 

The blueprint of the program which will be a guide into new 

vision of our nation's ocean policy, has been conceived in 

acoordance with "research presentations given when the 

minister of MOMAF visited KOROi on 18 April, 1998. The 

purpose of this program was to offer basic information about 
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Marine S& T for the staff of MOMAF and raise efficiency of 

policy-making processes. 

This report consists of four parts. Chapter I describe the 

background and contents of the program. Chapter II and Ill 

contain the presentation materials which were presented by six 

lecturers. Chapter IV analyzes the result of survey which was 

carried out to get the recommendations of the MOMAFF's 

staffs for the future development of KOROi. 
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Why study the Ocean? 
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There are nine planets in our Solar System and 
probably billions more in the universe. 
But, to the best of our knowledge, our planet is 
unique in its biological diversity. Earth's 
atmosphere, ocean, and thin soil layer operate 
together to support a wide variety of living 
creatures. Each part of our planet is closely tied to 
the others by complex biological, chemical, 
physical, and geological processes, most of which 
are driven by energy from the sun. These 
processes and their applications are all aspects of 
oceanography, the scientific study of the ocean. 

From Oceanography by David A. Ross 

The world is a masterpiece. Every scene is 
more beautiful than the finest painting, and 
every piece displays an intricacy and 
harmony finer than Beethoven's best. The 
more we ask how something is made, how it 
works, or how it evolved, the more we are in 
awe of the magnificence of nature. 

From Exploring Ocean Science by Keith Stow 
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NOAA 's Vision for 2005 
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For the year 2005, NOAA envisions a world in 
which societal and economic decisions are 
coupled strongly with a comprehensive 
understanding of the environment. 

The National Oceanic and Atmospheric 
Administration's mission is to describe and 
predict changes in the Earth's environment, and 
conserve and manage wisely the Nation's 
coastal and marine resources to ensure 
sustainable economic opportunities. 

From NOAA Strategic Plan A Vision for 2005 
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SST (NFRDI, Feb. 1967-1995) 
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lJ I =i! El ~.::;:it#~ 
• National Sea Grant College Program(t966l!! Al6'-> 

e::! 2.! e::! :;i tJI Q.J' 350e!~, 26JH ~ Al Q1 :ilf e::! JH n ~:J. E!l 

• Marine Biotechnology Center of University 
of California, Santa Barba 
800eJ:~OI )\\~ 'ep.}:f,300eJ:~O\ J\gtJ\ 'ep.}:f 

• Woods Hole oH gt:e[-,1:1:_ 
Jl~e:J:;i2J ~~~sat£\ e::!Jll~ ~le! e:1:;i, oH2J'~~~sal-£1 
:iil~~§ 

• 2.g!Jlg!OI ~~: e:!=r11::, CH!2t~ill e:!JII, 
~.2.XI® 

• • • • • • • • 



$ Mllllon 

EPA NIH NOAA NSF USDA ONR FWS FDA DOE Total 

Mol. genetics 0.3 1.8 1.2 0.7 2.0 2.0 0.2 3.1 11.3 

Biomaterials 0.2 0.2 

Metabolism 0.1 8.0 1.0 2.5 2.0 0.2 13.8 

Biofilms 0.1 0.2 1.0 1.3 

Bioprocessing 0.2 0.4 1.2 2.0 0.2 4.0 

Environment 3.5 3.5 

Aquaculture 2.1 2.9 0.1 4.1 0.1 0.3 0.2 9.8 

Total 0.7 11.9 5.9 8.0 6.1 7.0 0.3 3.4 0.6 43.9 



Group Number of Compollllds Isolated Number of Compollllds Isolated 
during tm-1984 (%) during I 990-1993 {%) 

'Microbe' 18 (1.0) 31 (3.1) 
Biyozoans 30 (1.8) IO (1.0) 
Tunicates 46 (2.7) 61 (6.0) 

Echinoderms 85 (5.0) 49 (4.8) 
Coelenterates 383 (22.4) 132 (13.1) 

Sponges 447 (26.2) 460 (45.5) 
'Algae' 697 (40.9) 174 (17.2) 

Molluscs 79 (7.8) 
Others 15 (1.5) 

Total 1.706 (100) I.OIi (JOO) 



Marine Macroorg,mlsms 
5,000 shallow water(<30m), indo-Pacific temperate and tropical regions 
5,000 deep water (30-800m), Caribbean and Aflantic regions 

Tropical Rainforest Plants 
7,500 Southeast Asia 
7,500 Africa and Madagascar 
7,500 Central and South America 

Mlcroorganlem9 
· 1,500 fungi-soil origin 

1,500 cy11nobacleria-soil other origin 
2,000 di1113rse marine microorganisms • 
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~ ~~OICf. ~L.11£1 ~'2l· '21T2.l ~~~'2.! 9'¾01 t!~~OII l:llOfO:f ~g81 1a:I 

•£10-1~~ ~ OfL-l2f '2l-?-2l -9--RQl{l-OI -t!~SI~ ~~ Qj=@-6.j~OILf ~~ DI 
{f~OII ~!!£10l ~£0! tll'Y ~~-i: -9-~ ~TCfl{l-2.501-c- '2l-?-~ ;q~-Pf 71£1 
~E ~~Olej-. ~71!!" l:lf9-l- ~OI t!~~g -1-e-0111 JH£~OIIA1£ 21Ail71 ~7f 
{,!1~~~£1 il!!.£..£A-f 8HW ~~Xf~2l .tt.!i!. 'll JHWOII ~~-8 ¥11 .a;s.~iSll.2.E 
t:H ~LHOIIA1£ e!icH2-0f2j t:!"'i?J~. "!!"~~ W~ ¥el- OfL-121- -W§®~:xf'i:!2l J~ 
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1it ~\:!!OIA-!£ Sll'Y ~fl 'i! ~~OIi CII'!! '2!TE Cll8'0"[ A[StstCI-- ~LIIO\l 
A1 01 ~Ot21 ~TJN'itii'Jll~~S!.£ £2.JAI It~~ ,t:IB~OIIE ®~~'!:1-71~.21 
~~. i!QIAl'2:lOII ~'-lt.f JH£~OIIE ~-;,;;j.~21 .g-~-i- 7t"'l£7il 5:10-! .::i. ~ 

lr.i'Pf ~Clllt ~o[q. 

1. '2:IT21 ~~ 

atl'b't!~~ 'i! *H~'2'!T21 ~~E &IIY®IOI {IJ~"tf"E .2§ iPI 'i! ® 
•tt5-~ii £!l!!CI-. .:J.2-14- ~XII §g.!c.J.11 ~C" §-@- 2j• ls!.Ai21 t!'2'!I '2:IT 
E ~Af-M 2,000 OIU19.l ±~ iPll!~ii- -9-2. Ql{:J-££ Ofllj ii±, 8~~. c.f'g 
~g-g 'i!PH21 7fEil112.IOII £"2:J"Al7li::- ~ol ~~~£! ~~Olc.f. 

Sll'Yt!~W '2:l"T".21 ~~.g *H~ ~ lfH'Y!.1- ®W£¥E-I ~'2'!-~ ~2.1. ~ 
"!t~ "T"~2f -~~ TH~Ofj]_ {!12.I-W~-i- ~~Of~ t.tgj~ Ol-8~<2t* x!IAl-0:f::iJ. 
~~®ti" ~<2t~ Y"T"-O:fE ~-i- -9-.fl. ~~s!. !J-c.f. !'f.°tl" t!'2'!~2l TEEC .Al-'!:t~ 
££ ~-Al;J:I ~'r!! {!12.111Wft£~1· fi~Of7-iL...j- IIH'YEEll21 ~:D:1- .. -8 it{:! 

~"!t~ ::>l~-ii- ~.g-!f~ All£~ ®2111~~~-i- ®t!"OfE- ~£ t!'2'!W'2'!T21 ~ 
~OIi 3!.~~c.f. 

{lj2[ll{fl-§- S!.ll ._.g Af~~S!.£ .2T~E .2.E ::>l~OI '2J2f.!i:IE.s!. .:i. ~~ 

;:>f 7-i21 !¥-xii!!' ~OIL-I- ,!-01 .2.l'lt~. ~'ll' ~ t':!Y_lr.EE~~Ai21 71~~ 'it'!!-c.f. 

~;Qj -i!~2.I011Ai -'i>-s!. '2:IT.!i:IE ®21w{fl.g !l-'2J, tJ-1:1ro12-1~. ttn~. tt'!t~121 
Of, ±gj §-£1 'ii~~ ®2.lll{fli'} OI~~ S!.Cf {:!~~££ ~2-!t Cfg}!t J!±~ 
.g.21 Q:jJfl(enzyme-inhibitory), A-11.~21 • IA-II-& ~!1-(tubulin-billding), QJ-'E:.] ~ti" 
(actin-binding)~ ::>1~%{:1.21 ®2-lll~-8olc.f. 

!H'Ytl~~ '2:IT""E- .3.Jll L.fTo-1 3 £:Plls!. ®I·®•"lt~ i'}~. ir::>I.Al-'!:t~ :i!f 
~ 'i! ~• ~S!.s!. 4--,=-o-[ BcH~~ ~1). zt i'}~~ -9-2. J.f~ote 0121! 
2l- ~cf. 

- ®W · ®:D:1-!:[-~ i'}~ : -tiH'Y®-i-21 ~~. ff.-ff-, ~~ 'i! HK~(Dl{!!Jii'} ii.Y 
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3.~). ~ai-~ ~i!l'c!Of 21!! 2:!TC!l{J Al.fi.21 t:l~-
• W71-i-t:t~ J!l-~ : *71~~2.J ~a. ~2.111"~5~21 ~2.1 ~~!. tHi~E.l 

T=E ~~. ~2:!W.s!..¥EI ~2111"~ ~£:tll21 ft~-
• ff41-(tl"~-i-J 11m : tJl:~ot Cll!I- ~~(In vivo)-11"~21 ~~. ~2.l-11"{:1 

71~21 iT'i!I, ~ 'l! '2t~{f! .tl-'2!, tl"~~ 01.g ig,i-~ ~ Cll@c~tl" ig,i-tg,J 7HW. 

{17121 J!j-~ ~ ~1Yg W71·~~ 2:!TJ!l-~££Ai ®2.I~~ t!Ii:1..21 ~2.1 
~ ,11.i;!~OI mt1Y~oto1q. ~Ail t:!~~E.l ~R '2F?-~OIIAt£ 01 ~OtOII 7!-~ 
el§ I~~ 71-801.£ ~Cf. 

Alt.I 300:j\:1l} 2.1~21 8!1'Yt!'c!~ '2:TC 2:!T.21 ig,j-tJ, 2:!T~21 T~. ~T 
Cll{J~~ ~ :l-H-~,p.:1~ % 2:!T.41 2§ ~~OU ?lOJAi ri~'l/.OI l:'jAj-t;fO:I ~£.IJ:j 

012-t!t ~tr§- • 1cH01I£ Al~ 3!01 .!l't.!15"fq. CCl-2.f.Al 11J-7l2l- ~A!l2l '2fT~tt 
OIi Cll!t ¥•!,Hi 71~£.ol-O:I • 1cH2l '2:T~~ ~.&1-15"1 ~~tr~ 3'.!0I jjlJ11~'2! 
t!2:!W 2:!Te ~OfO:I C/1801 82.0fc)-. 

ttl'Y~2:!WOII Cll!t '2:'T"c '60\:1Cll ~OIi ~~~~ Al~=IS!fCI-. '60\::'lCll 01 
~OIi£ ttl21'~2:!-ot Cll!t 2:!T71 --M.!¥-trf~I:::! 3;.!@ OfL-14 -9-£ !lltl"-i-OII 21!.f 
~%~(seafood poisoning)9.l ~£!-~~ TH~t;fc:IE x.~ol :z.J-1f~££ -"r'-U=IOl 
~ii- ~ t.!I~OII CII!!- ~T::: 7121 Oj.!j!-OJAIAI ~~cf . .:::1.2iLI- '60\:1Cll ~OIi 3'f 
2.l.!:::!.!1121 tl-~21- "!1112:!0IIAi ~~!!- T=EC 7f~ ~2./11"{:1 t!e!~OI '=J"~-S 3;,!0I 
tll'Y®ffcll ~-~OIi Cll!!- -El-~~ ~.A-II.Jill~££ •2-t i1£3'i • I~. i,!~ . .fl.-9-. 
OIEfl2.I-§- 0:12-l tl~~OIIAi '21T7f Al~£19;!Cf. :J.2-jLf '60·'70'.::lCllOII ~~ :Pl2l 
Ml'Y~2:!- 'cl'T"c t.!E~.21 ct~~ 01.gOIIE -E!-1YOI ~OJAi -9-£ ~2.l7f ¥01!!-
9-CllAf~~.Qj -~~ T~2l iT~Oll'2.!- -9-~15"f~q. Cll{J~I£ ?~ Af~2:!~9.l 
1.l_l.CHL.f {J.!,E!- 1.15"ft.llOII A1~15"fE t:f~!ll=E~.2.j- .i.mi!l- ~i\!-7f gol!]- 'i! -§-2.j 
!¥-~~~WOii ~~=IS!fCI-. 'c!,22.j -9-~1£ Cllt!'cl'T~ s!.Cf'C Cll~e!T-E-ii- S-1Y 
££ .::Z::iT2.s!.. -EU=IS!:!.Cf. Ol71:z.l-OII ~~~ eJg -tl~~OI ®2-111"~8" t.!2;1~ 

01g7f~~OII Cll!!- 2.Af7f il,OI ~~ ~g 01•21 8!1'Yt!'2:'i-2l ct~•- Ai3fi 
Of= "e 2.'2!-~8-121 9~5- I7~!fJJI 12.!-~0l-OI .!c:IS!i.Cl--

atl'Y~e!'i- 2:!Tt '80'.::lCII .!IS.OIi OIE.2i e ~-- g,)-Jil =IS!:l..Cl-- ®ll""r°e.'2./ 
~{J:i'.f gj", AIDS, gj2.f2jof, ifmt§ -tliT •e- t_l.:t;I~ ~~.21 a"ilg AH~~ .2j 

'lj'~Q.j 7H"1-0II t:H!!- ~><17fl~'2! -E!-1Y-a XilJIAl:!'J:Cf, EE.!t '70\:1~ g~~E\ ~® 
~ ~~JI~~ 3~Df£.:::l.cff1i1(reversed-phase HPLC), ~Af71~2:l(NMR; nuclear 
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magnetic resonance), .Jltfl{t~~~(high-resolution mass)8 H£1 ~2.121- T 

2 ii!~OI il.2!!- 7II 'ii 71Jl£1 JH~§ Dlie/"'c'!'2!I£1 TT~i!l- ~{:Ill!-£!"~ .go1 
t;J-Jll 12.Hi-Ol 'c'!'2:'!~'2:'!T!2.J 1:11et~'2.! ii'~~ ;;,f~~q. cq.2.fAi :Plotl 'i;;!21 'r® 
.!ij'.iji;::J 1:1J~~/f 'T'~!2.J '2:'!T''bi"¢.J·2VCI\Lf {t.!,!20fCI\OII cfie/"2£. Ai¢.J'6'~ Cl\ 
l!li$11W'~•a- ~~¥!£ ~~'6'f0:I -9-CI\A~'i!ir 'M-!>!li;ff:: ~·££AiE {:J2;1~ * 
§;;,f"5"{:!01 W.Jl !:[-g~2£.£ '2:'!T£1 ;;,f;,;:171 ~§ {:J'E~ -~ -W.§I~!2.J ~~ 
01 Ol~cf-C Af~a e.]¢.Ji;fJll !i.l~Cf- OIOIIEJ'.f2.f '80\:'.lr.JI %~ol~OU'C Cl\¥-!E-£1 

'2:'!T~OI '2:'!T.9.1 A~£~ C!l{ti!f ~-2:'bi"'tl~ JH~OfJll £1'.ijq. '2:'!TCll{t®eOJIE 
Cl\~~2-.ff.E' ~~01 KJ.2,0f.:i!. t.1.§., tH'2:!, Z~l~Jll¥ ~~~~~ ~~2£. -§ 

~.3.eilf 01~•01 ~R '2:'!TCl\{tol %J'.ll.11 !?~~~e.i *H~.!xl.qe 71~%{:!£1 
~2.j-~OILf {!l!E!l~e! ~~OI Cl!{J~~£1 ti~~ ~~iifJII .!ij~c:f. j,H~;,;;1~£ 

-ltCl\£101 ~Cl!OJI ¥!-'=I!!- 7H.!:c::i}£1 '2:'!e.J-, 'Et~¥ ~!J-AltH2!1£ *H~Al~OII ~!t!i.J 
~q. 5E!t ~Fi1~£1 ~~.!:c t;:!!~i;fQ;j ~-§'2:'!T::>le/Oll.f q'T'.9.J '2:'!Te!~.9.l ~~ 
01 /l'E!t ~'T'£1 '2:'!T~~Cll!:l"OI '2:'!Ta -9-£0fJll .!i:l~q. 

{!l~~ :,;H~OfO:I {!12[,W{:!£4 ~'!lcle.! ~~OIi Q!Ofo:j %~'2:'!T'Cl\{1 ~-~ 
tl~. ,W.7!e~~ ~2.IOfO:I T'.2.C ~~i;f.Jl ~2.IW{:!£5 ~~O!-E "8£1 BS-cl 
eJ ~2 ~'t!OI ~A!lotl.!:c '..12.1 Ol§.£111 '.U£4 {:]~~ JH~OJI '.UOlAi !?¥Ill -el 
<5PI ~!!- ¥8!!- ~~9.l ~i!l-£ 801::'.lCII -S-~ OI~ t:!.5:..::lf!Oll 9.j8f0:I Al££1.:il 
s:.l'C O:lci ~ff B-5~£'.I '2:'!T 'bi"'EJi!l- 1:!l.ii1i$11 ~'2'! c:f*:ilf ~q. 

,' " B~~'2.! ~2 AH£~ ~t} 

. 2'l'T2l %{:I · Cl\'!!'% :1:TT.!i!. '2:'!T~ ·Cl\~'2!,171~9.l ~g'2:'!T~ 
• {!12.IW{:! "8 ff/f'E{:! 

· '2:'!-,l2l WV · fi!-71'1-~~ T'2~~ {!12.j.{:! fi!-£~1 ti{:! 
· -!E-~~ 2,000 ££ ~Cl\ 

. '2:'!T'r..tl{J ~~ • ~Af~ 500 Ol'S'f£1 I~ **~¾ ljJ .:il-a!-AfW~ 
. {:1!1121- ~!!Al {!le,01~~ 

· '2:'!T'Cll~ ~I " Cl!~ol!.2.'W, AiAiZ~I¥~ • 21~(JH£~) ~ Al~!?.! tH 
· e:1'T'C!I~ Al2!1 • Af~!?.l '2:'!e,!(DI~. i,I~. ~~ 21 ~£(~Cl\ Ai¥Ell~'Y), 

~e.i. A[.g.eH, 7f21.!:!.i5-H ~l \eta\ 
- ~*~({:13H), {!11£11~ ~.!i!. 

. Alh. ~~'bflj!; · ~t_1~,i.1::1f(-2l!Cll ~ ~!j'!.2 OIi 9.l !..I- ti~~ ;;;rn 
OfC!I), .6f~¥l .irn · 71~%~(~~.fl.;1:;i;;JoH, ¥ 

. ~2.111~£ • 'i!~cl ~2.lll{:!(~Dl{!l~ • !.[';,;;jolj ~) 
All.5!:~-{:! ~) · ~21.{:!£0!1 .9.1,e., 9 mg 

--5~ ~~~~ • -9- CffAfW~ ~~. 20mgol~ O{Of 

~ !!All 21~9.l -9-R '2:'!T~OllAiC ~~~£! '2:!TW'tl 210!1 ¥lOJIAi ~/i~ 
AH£-§ t!l'T''bf,g,j~ ;!!¾M !!- .!¥,;;if;,;;I ~&OfO~ ~~ 9"1101.Jl s:.lc:f-, 
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i$\I~~~- ~T21 WWi!/ ~2wwg • 1211<>11£ figJ~OI ~i:ftt 3.!0IC.~. 01 

• ~-1ra-1 0!1~'8-f.E -3.:!g OH-'f- Oj~-'f-1...f 2l~OIIA1 Xltd 2, 3\1.:VOII .!i!.11~ ~T 

Af2ll21- '96\1 2-11<>11 7H~~ Gordon Research Conferences • Frontiers in 

Sciences.21 Marine Natural Products SectionoUA1 1=21£1~12:! ~221 Al£A ~~ 

££ ;:,f»~ ~2110!1 ~~i:1-11 ~:;:,p::1 ~T ~fl-ii- ~i>l.!i!.'i!! c.fgi!/ 1tc.f. 

~,iQl~W~.9.l ~-!jl-Pf C.-j~ .tj-Ql-11 -3,:!0lc.f. q,:~ NMR 71~1!l- AH£~ ~ 

W~-6:1 7II.9.l Al~~'2.! 7Hit-e t!~&.9.l T.:f. if~.9.l !P:11. 7-j.9.j !¥!!-££ .tl­
~Of:il ~c.f. ~2 il~OIIAl ..!i!..:il-@ 1:1121- ~OI 5004 t:11-W'T'- of• I.Zt!-££ Ol9-0i 

~ {!12.j,W{:1 {:]i!::.1.9.l :o:f~~ T~ i,!~g iPli:f§ti!/ {!l:t.f'!t.9.l ~711. 1¥1...i.!:tl 
-3,:!0ICf, E£'M T~ ~~OI ms!!- t!~I.9.l Y£ 1 mg Ol0f£ L/l2Pf.:il ~cf. 01 

•-trr2f ~2JJfJsl 'Y~'2.! ~Xii£ T.:f. ~~OI .7fE'!f5!H:"! DIWt!~-<>11.9.l ~2 

01 7fE311il. -3.:!0IC.f. ~-6:17II21 7H~i!/ w•24 !!A-H t:11.i!.~ A'Q!!-~~ ~T5.l 

'C ~:1'.L.f 8~~% .:il~Af ~-~g,J lT~i!/ tl"~~ 7H~ii- ¥1!!- 1~£ C.-j~ 

tl-W!H ~ -3,:!olc.f. 

£:!-=?-QI~ ~iii.9.l ~-'f- !!A-!IOl\.5:. 7-jg,J 2::: 311'm!l&OI ~-T-Ql~Ojl...f i$\I~~ 

~i!/ ~~ 'il .y~-g-~01 ~'s7ll]- -g~~TCll~.9.l ¥1*1• *Xl'lt -3,:!0ID! 

adinomycetes2J, higher fungi. %-::1££ Df'C' isl!Y• l{!litOII QI!!- ~T7f -W~Df 

Of{.! -3,:!0tc.f. E£!!- {:!Mj{!l~, zoosporic lower fungi, archaebacteria, ciliates, 

protozoa§OI AH£~ ~T QI{)-££ .!g~it 3,!0lc.f. *H~A!~g !!AH l!ll~.2.£ 

~T5.lC 'Et:½i!/ ASEAN~:;:,fg,J 3-H~ ~ '2.!£.YOI ¾£. ;;H~Al~<>II £~ii -3,:!ol 
q. 

~H~t!~~ '21T'C' 2J'~~(medicinal chemistry)j!f ill-i-*71:o:f'!t(bioorganic 

chemistry).9.l WW'££ 1:1121'~££ ~~'It 3,!0lc.f. ~. t!'c:~ Af:tll21 {!12.jtj-{:1 

-!1!-el-O!-l-!2.f t!~'D~ iPli:f'!t~.2..£ ~i:fAI~ fr£:tllf'.l {!12.jtj-{:101 %£.!!- '21T 

611Df7f ti -3,:!0IC.f, EE.!! t!~~ Af:tll.9.1 ~ru~(total synthesis) S!.lOII tH'Y~~~.Q.j 
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~2.ltt{l 71~0!1 7l~tl- Qlll-i-~9./ !t{lOI .'&1-0I Al!c.il -3,:!0IC.f. IIj-2fAi 'el~ 
~{l-al£'2..f ~W-!il.Jl '.?,le, ~~~(red-tide toxins)§ ~e 311Y~'2::!'EOI t':!-~9./ 

Cll~.2..£ §~it -3,:!0IOj 02:Fi1-8 Al<2J=2.£ o!-&!ilC oll'Y~'2::!IOl4 i=r.:Clll.21 'T" 
£ E .. ~'lt -3,:!01q. 

S#@'tl~W~ ~'Y~.£ S;!Cf k.10/~A:/ £>./Q/'~/1-/-- ~£>./8.t~ 0/9./9./ ~§-7f 

~{lOI tJ-~81 ~9./11 -3,:!0IC.f. ~2 0)~9.j Scripps '2::!T±DIIAi 5!..11~ Oll£Ai 811 
Y~'c!ff Ol8!.I- Y6.JAH~(Palaemon macrodactytus)9./ ~~~ ~~&1;,;;,1q i!e! 
Ol!Ai Al£Of.:il. '.?.l'E AiAi{!l~Oll CII~ ¥~'2J'Alkll9./ JHW(Fusetani Biofouling 

Project)§-€ AIAfE'fE l::lfJ/ .3.q, Ol.2.j- ~t!lt;fO:I ~'2::!~-i- Ol8!! iH,Y~'D9./ {!l 

2J{!!EIIOll C!lM '2::!T 'jJ .:::l.2j, ~QlS:IE Wtl~ ~Ell~.2.£ ~Ol'FJ {!11~£¥Ei till 
@ ~~ff 7H'i,ti;f21C Al.£7!- OH~ liWi;fO:I~ ~01q. 

SIIY~'2::!~21 t."'i:JAI-Oll QI!! ?fa" C Xi3!1Rf!g. i=r§fl:1.21 l:.fl~ ®t/21 0/ 
2j~o1q. i!~~.2.£ a-11~~'2::!-e ~~~'2::!~0ll l::lli!fO:I ~-~I Lff2j ~':r.7f QI 

e-01 ':,!"Of Af'2::!0llA1 t!''i:ll'tOll §~t.1- y~ .&j-.!:c!:i;fi::,a -3,:!0I C11¥~21 ~~Oll '.?.(Oj 

Ai tPra't;fq. oJ• 81li;!OP,J ~~f 'Y'2!'~ "IIY~-i-21 tfliet Y-6.l, if-M~'!t~ 
71~21 ~.g, 81\2,i'• l~S2l Ql~ttH~ol •W"I Al£il. 3:1,0lc.f . ..i12 • 1~21 ~ 
1EJ fil 'cl'T±(National Canoer lnstiMe)2j, ff~~=-21 'ltJll(University of 

Canterbl.M'y)OllAiE ~fil'i-~-i- ~{:!'"81-e Sff~SWilf Ol»1~~19./ &flAi Lli~'Y-6.1-8 

Al£8f0:I ';"!!!~££ ~g~ 1::1f '.?.IC!-. '!ff'Y• l®-i- qo1 ~{!11• 1{!11•21 Lll~tiHYOll 

21!! ,w.g.~~9.j Clliel'~t!'-e OIE-~££ ,a.~01 27-JS s.!'.Jl '.?,10,Ai Q;j2.j ~Ttl 
OllAi Al.£5:1.::il. '.?.(_QL-f !!XHJJIAI {j~opc1e ~01-51q, Oj '2J'~.9.j ~~ ¥ji5f!Ai 

E • l~-i-21 ~ilf~~ ~2.1 'i! tt~YOll CllcifO:I ~atl.9.l !:tJ.llOll -3.g.5:1e 7H\:!l-~~ 

Dl~~Oll -9-.£ ~g.£1E-2.£¥E-l ~~OI ~.ii.\OfO:I ii!laJc.fgJ.9.j ~{:!~el ~!.1'01 

~0/0t It 3,:!0/Cj, . .W,~~'!/"~ 7/gj.Ql ~§. ~A/ 0/,!l.~.f!.~ gt!::'"M l:lij~@- ~.I! 

'.?.1£L-f ~~~21 ~~1:111 1~01c 71~01 • 11::11~ ~~01q. ~7! Ail 7fAI ~ 

2~'t19.l ~tt§ ~Y-®W-W-2.H {::!~~.9.l Qlis~t.lilf t!~~Oll '.?.loJA-l ~~~'2'.I 
Jll7171 ii ~olcf. 
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M12:to1 1::1fqoi1 '21'6f.JJ. ofilCllOIIAi gC11oi1 01.s.e CfW-!1 m!W-!f~~ 01~ 
om ~2./Lfcj- 2~oflE 1¥T!!- t!IW-{IJ•o1 Ai6.J'6"f.JJ. S!!Cf . .J.2-ll..f ~Lff.2.l 311W" 
~£Ht ~Te ~01 a101of0:1 Bt.e: JH£~!i'.cf £$Ii?=! =t•£1oJ S!I::: -:.1~01cf. 
~Lff.2.l M'2'!~'2'!TE.I ?!:!~~'2! T~OI 01~. 'i!2-~ t!B~Ofl t:1IOfot Cll80I ~ 
-i- ,!!l-ofL-12.I M'2:!~ ~Ttl.2.l -?el t!J"~OI t.!¥E.l'll'-i- t:11,!:!1 [!~'lJ'.g.~,ai'.j £ 

w,01~~. l:IJ~% Bi?-"ff~OHeJ ~%.!:cNl 5!10jA-j at!W"'M'2'!•.e: 7-lf!I ~~ ii;1q 
¥0f.Jl ~Cf. 
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Table. Comparison to the macrobenthos between before and after dike 

construction in Shihwa area 
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Hg(µg/ g dry weight) 

0.000 0.020 0.040 0.060 0.080 0.100 

Sokch'o 0.076 
Hajodae 0.021 

Samch'~k 0.038 
P'ohana 0.032 

Ulsan 0.018 
Pusan 0.026 

Chinhae Say-1 0.028 
~ 

Chinhae Bay-2 0.013 
w 

Chinhoe Bay-3 0.016 
Chinhae Bay-4 0.011 
Chinhae Bay-5 0.011 

Ch'ungmu 0.011 
Y~su 0.019 

Mokp'o 0.034 
Daech'~n 0.026 

Mallip'o 0.048 

Flg. 2.26, Hercu7 concentrations in ..ineh: supled in 1990 



Cr(µg/ g dry weight) 
0 0.50 1.00 1.50 2.00 2.50 

I I I I Sokch'o 1.34 
Hojoda 1.23 

Samch'~k 1.70 
P'ohon<, r !!!Ill!' O.B 1 

Ulsan 0.67 
Pusan 0.91 

Chinhae Bay-1 2.19 
~ Chinhae Bay- I 0.88 

Chinhoe Bay- 1.32 
Chinhae Bay--4 I 0.52 
Chinhae Bay-5 

Ch'ungmu 
YOs1 0.84 

Mokp'o 0.76 
Daech'or I 0.84 

Mallip'o 1.18 

Fig. 2.2S. Chroai1111 concentrations in aussels supled in 1990 
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Fig. 6-13. Neogastropods distributed along the coastal area of Cheju. ® Thais bronmi. 

® Thais c/av/gera,, © lmposexd female T. cltlvigera, the arrow Indicates pennis, 

@ the arrow indicates sperm Ingesting gland of female T. clavlgera. 
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Ag. 2. Occurrence percentages of lmposex Individual In the rock 

shell, Thais c/avigera(Oct. 1995-Aug. 1997) 
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Fig. 1. Shell deformities of oyster due to TBT exposure. 
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