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qEl. +q+A Eql fl;^l= 9*9tzl"J 4+qq eltol 9q
olzl ojzl "Jql oltrH+q4. *,lEzlE qql^i4ol s,l
*+ a+Ellq"tql^l eg TlAFt r+EelEl el+4E F
^lql 

g1lqol ol9ol $$zl {t}flzl+ rrlq fiol .JzlE
El'14 qq +6Js-e /J4ilqEl.

zl+ F 3l Fqlg TBol4 a+"+slzl zl+ q4-g 
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I5.Bjr.6la;l7l Ll+ 6J= r+;rlH+qq. rag 

=ts4 o s= aF49zl TALGAE:7} "Jt4€tl+zlleq sl
plxl SzlE uJzl *{} EtlSolflfqq. f el4 r F"J slg

=r+ "JgEE tr4s_tr. 
^l+6ll 'J *4 4glzlzl q€d+

xllt4l Fzl *!- "f9xle "Jdq= €9 SzlE EJgta f
?4 ol46J rF^e'lS E;l5ol Ela+"} ;}]49-L 9ldl
TlBq+. zl+ trl^l 99xlzl4€ll*z]l*ql 44 Fzll 9
+4E dJ4q= $z|$ polo;31ts r+41= Bzl*r 9121

"J zl+ r,q6lH qe+e flg astr.4J4Bqq. ol7l6J

E4l dlAg € "Jg oJzlF"J9 Cr++r zlSulQ rf,oj
qgl= 9"lq +it= olrl^l gsc "Jg qelE4 Elflts
Szll 4ol z;,{|Efl114.

rFt +?-l elgSq r'qr+ +F^"rr+59 Eolg trl +
Ezl HlElr+ tsq-e-E= +rl qq gd.il +++ de frs
zl4j1 d4Bq4. rEl4.ll+eq 4slzI €9 "J4 zl9
€ zlzlt_s,l+ eg"l 9r aFq_? "Jblq +4eS g
dg ol+q7l^l *61= a+71 "ltrl+$ rJr+tr + fi+q
tr}. el*gs^l $9e +r.l q4zl +d6}7l 93lq^J= el

++a+qel sl+ 0l 6ll +
(A+il 8=-etll)

g ^Jitel aF,sflol fiq"l g'iol4r 4431q +4
o)elq *rrlE gdg 9Blq eeJqb 4g zl{a}r *F
el +dg 9olq fla3l^l 9+g + fr+q4.

ol€ dEol=zl ,JFol 919 += flrlrl"J ,J844 +
qol fli1, g^J3l= Eil"l rildJ 

^l;I4s+ Fq"l $irlE
r d+g +g +s.= g^d617l olBclr ^J4ilqq. aF
o1 olriz| 9q qgee^l 7le4.J 9+€ olrlolzl 9jn
HlE44ol4 4Elzlql r.lt Fr€ol *olzl44 "+q +q
Ezl43lg4E rag C4+ $:llz| olg + gtg 4"Jq
E+. +4 el9E zl$rll 'JoJ 

sJil6J +g+9+, +€"J 4rrl
,Jol+, B"I rtl"J utl49t= ACColu]., xlzl ^J4'J *tr161
ts +col+, zll.J4 d49 ++E+6]'= d85=ol 9l4E :
4+ 4+ +E El ?l "l /l ^Jr] E +i1, giil rJg +r, q dl E
4+ gFrJg 4tlg + Xtg aolq o1g cJ {o}z} gflLll
E aFsoJol qq +^l ++g4d a+ "+4el 7ltsg +I

+61= ar+e +49 + glzl "IEoJr]4. +q qq "Jg
'JolB: "JgEg ElgSq "JEIE eaql +61 "lgg "*
ol /,(lol g aol4 d46Jqq. "J"J ole.l+ +*=+ HqF
E^lE ++ B4= eA+48 trag$ 49$€9 zlrtltr
+ flg a"Jq4. E+ rllslTl t*g ^l+ol 99 EgtE+:il
slg5ol q+9 

"Jql qldl Ei= *=qB'+slel +s= ol
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;|Qr r34gqq. +5E gdg 96}q^l= +EBtrlE
F=.e] 44u15"ll rI+ utl4zl tlqoI g aEqq. Etl+

+ 919 ++ gol zlzJ zlzl trJ y*ol €-^16101 6'l= 4ol
r&€6J olrl"Jqq. rlTlsl+r+ "J?lEg olsl6J d"l rIBl
q 4€al c4EI +^l7l= 7lrl6lq, E+ El?lEE 6JAI

* E=a1q "+elE + +d^14 +C ag El*qq,
+61 ;H qFql= +qlq4eg i+"+E gd+ gEi
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=.4 7lq6I^lr +EllEg 4adl^lq Be nl^l=g *
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oloJ+ r+Hol CE9"J 6l^17il g
qq. tl5l4l 949 bITl^lr sE +ull59 +ej6ll+c B
9 92175 $ulolr. ul:}zlprl j-4Ss r}tllq gdr+
qsl.rl rrl"J zlqql e2iq 4$ zlllE ^tlt 
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4qgq. +L1 gErls= rJsl+slg(+t+B+t
d+g)q ";JE Hl+el slloJ+Ael a - €*4 ul4

d"J' 9.1 TslE Es.z1 9fl,-a, a9 E-s.xle= Mi-

chei Bhaudg "trls+E +Cqt9 €a}J} C^tle.l

*zJ4 xl*ol ul4 !lql^l qB2l 5l+.1 9=21'e)
ql 4vJE Bx.z1 9.19tr1. €Bqloli zJuld slflzl,tl
zl9, €4, diJ F +r= go1 a|fizlql ol zlalE

',Jq ,J^l= 9il4.

-d=4F-+el 
=ll1lol^l 

7}|E

.J+ f + q El I + sl ol zl (fi11p: / lbric.po stech. ac.kr,/

phycoloeyhzl ^]lEzl +tqq 494-u, sl€4-lr,
ol9zl9 Ala 5ol 2l^l9q 9+. qsl +slolzl=
s.6}*ql el 

^J 
gqd+€+rb4 -H-tlEl (BRIC)9 ,i g o

e *€94 9ltsri, ol*oIE 6J+=+slq +"J ol

q+, ++4gqq, -J+Fgqsl Fs siJqq 9l

4. g +rlolzl4lE Introduction (49izl, q5l ge,
qsl el4, qsl gg+), Membership (+.llel elg

€B), Joumal, Web board (a+qlgl 2l^l+), links (4

++€ +].]le.l ^lol_E 
42il)e_ +^"rqq 9lul. "Announ-

cemenr" +g gsl+€ +-E- /|^l+q-e"J rl89l
919q, 9H} ErEzlE +tlol,'l ^Jt4l 91ts Wet

boardg gol ol.galrlrJ ul*4.
rE+, ++q€<l*zll * +tl ol 4 (http://www.krf.

or.krl)4] +4 qslg "JH] €+, €q, +'c ^lg, el

g €+, 9€ zI4, 
=E /lzll 'qa, sl+,(l grJ €+,

+6Jts ga d4, q€ql5l zl=l €E+, +xl jn+ €
+ Eol A'llqq 9lE].
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=I]| 

trJ 

=Il| 
+H++Il tr N 5 E

*4 49zlzl ++s+€{l+tltql^l ,,,1;jo}E 2000

tr alelzl 4€zlszl ar+ql^l Fzll*B'f€zl_tr_ d
49H4.

DqtTl=?+=E8
g qsl qfqgEl"I^J +A€ -J"JEll+i 6J€+

ilf9 tsEol zi11El aJ*4421€+;l +€E}sl r+

*zl€ ++EE+"I dAqq 2001tr 59 6J+r+sl

zl€ +€-Jglql^l +g EJ9t+.

o EErll4: Mvunq-Soo Han and Ken Furuya. 2000.

Size and species-specific primary productivity and

community structure of phytoplankton in Tokyo

Bay. J. Planl<ton Res. 22: 122I-1235.
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=fl=+q* i*zlzl sl+flgsl ar+ +
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r55-162.
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SIL or International Association of Theoretical and

Applied Limnology)E IS22E 899 tCetql^J il+
o-tr +89fl4. ol qlq= ++^dEl]ZlE !+slzl €
+'; +elql +cg,+= d^lzi 442159 E"Js
E- ^lzlqfl4. E slslql^l 9i=4(Limnology)9 ?,
E+, 7lg, 4izl, *, +,zl, Ell++ Fg s+6lE
++ ^Jrl]Zl(inland water ecosystems)E €+61=
*EgE- 4961j1 Xl4. €zi qg€. r,ll2l 80q ++
E 3,200€ql ols+. frd z]28il *zl$islglE s
f Melbourne'rl9 =;lql 

ed:l6J Monash 4o-19

Clayton Campus4l,tl 20018 29 4-10oJql 7l=l9H+.
qAEIllE ^l+9 "J4E +slts 7il"_l ag"J 29

s'J(g) Robert Blackwood Hall4l^l 800qBE slg
ol +4oJ zlSuil SILE q*oJ Prof. C. Burns(Univ.

of Otago, New Zealand)9 zll4rlql olol,{ 
^}S{zjr

oJ Prof. R. Wetzel(Univ. of Alabama, USA)E Ar+

_H_.a-tr ^lzlq fl+. +9 ql ol q 2rJE +*rJ€s_E
Baldi lecture( "F reshwater phytoplankton: accessible,

microbial, influential population dynamics" by Dr. J.

Talling)4 Kilham lecture("Ecological dynamics in

saline lakes" by Prof. J. Melack)zl glflE+. Plenary

lecrureE d^llZle-l ++q EolE d+zl"l E-J 7sJ

E zJ€ol oloJ ol4"I 2-3€4 {l6JqH4. .JH} s}

eg-sts oll9 7zll9 Session9E +Hq rfl€ ,Jel

dql^J tldJqflsq, + 500q sJE +Fggtel +zll
d^ld.l^lE + 250q vJE s^qts*.21 tlfltrl.

Ed q+Ellslql^l gsg 
=Sg i* verh. In-

ternat. Verein. Limnol.* zl{-9-e- ?l49ol pro-

ceedinss9 €Ele +Agq. E6J sILg +4 el+zl
olzl 4f4 eolE zlB ql€zlql Archiv frrr Hy-

drobiologie(Edi1s1: Prof. Winfried Lampert)E Bt
dlr 9lq.

n.eE
++rrl4 a9'J 29 soJ(g)q ++9= €^}ts

Prof. R. Wetzel(Univ. of Alabama, USA)ol fr,r+. Prof.

Wetzel* ++qE E}]s'4 ,,2!+^loJ "Limnoiogy

1983,2/d"4 zlxlE_ .Jr-l "JEl4 9tr1. zJ9 2il49
"Effects of COz enrichment on the production of

humic degradation products, their natural photode-

gradation and biological utilization"ol fltr}. +zl ol

=Atlq E-v.t}g Populus4 ++48'J TyphnE
oltsleAE tsE 360 ppm4 720 ppm9 

=aoil^l
^J+^171tr^l 

ol= 
^lE-E 

gql^J EJ=q= +=+4
E4(dissolved humic substances)9 El^Jg edl ';
PAR, UV-A, UV-BqI 9-J Z]'*T Ed]E Hg}E a

^lB'lHtrl. ar+zJse olAlgleig tsrz1 Eg =
aql^l ^J+€ ^lE.E 44ilz")ol ?zlalHe-q,
DOMJ+ .qlt ^JcE-e_l +edlE7l +7l6la_, +*ol
9 ^dtcs *zlulHul. s.^El g.s. +ql^'i +61 ts
q qE ae "Jg Lake Biwa9 tsa+ i4(algal
blood g^Jql ql.J SiE- Dr. Nakahara(Kyoto Univ.,

Japan)4 Dr. W. Vincent(Univ. of Laval, Canada)9

+5€+"J "Growth of bloom-forming cyanobacteria

under low nutrient conditions" ol 9tr1. "Jeq 4ql
n+?l Lake Biwa9 ++ E'Jql^'l +^8o1= Ba+
el ++= €*BFzl Hli4 ++.J EoJql^l *^d
4q q*E €*g+= itlrllql +zldJq. r4-a d
il4-s-E- €"Jg+el trzl Alrlzl_g.e *e E^9
?c+e olF6ltr^l zI!lql +4€ €.Jg+g ol+
6lq HC4H4. olEg 64-.,,1E€ ?zl4o.e. ;ll

+6lq +a6lr ^i,.ll €*g+E +EE +rSalHs
q, dqld d€9 F6lqE ol+ +g €Alg 'J+sl
H4

s+€EilEl z9aloJ 29 6g(el)e 485+=Eq ^J

4 'f +;lE ^JEllq+ Eol q+gs7l {16J99tr}. Efl

Ezl g-s_e= 1970,80'cq1 El+ql^l a+q ^Jsl 
.

cElql Ell+ €7zl d+zls=i f6J9Erl semi-

continuous culrure zlBql 9al€ =+q d44 +C
I S+.J 9lE4 slzle Prof. Susan Kilham(Drexel

Univ., USA)9 Es.zl 91fl+. €7215-9 "silicon

and nitrogen requirements of two closely related

species, StepLanodiscus niagarae and Steplanodiscus

yellowstonensis"ol fr.E}. g-s.lll +g Greater Yellow-



stone Ecosystem9 Ef4l^] "l+ =d+ +€+Al
E 'z*= 2fo4 Stephanodiscus4l *;J zl.lul. S.

yellowstonerwsE Yellowstone Lake9 E++ol:il., S.

niagaraeY E+ =rl.I^l 
gaqa gl4. Yellowstone

LakeE Nol El]+ *jr., Si-zi6-Jol € i glsq, pzl

++61tr1. 4zlE "15 F+E Si4 N kineticsE i.^l
E}n, siel N zi+ alEls a^Jd€€- +sJ6.J ar+, s.

yellowstonensis9 optimal Si:N = 20.8, S. niqgarae4

optimal Si: N=2.4-s Nei 4l+ol Cg++ S. yellow-

stonensisTl +dg + 9l+g B9+. olel Aol dt
ql ql-J 

^JelzJ +C9 ilol=.,,11E_g +9 rlsl= +
.l6lEri 7lq3l2l €4.

"lolrl Prof. Grobbelaar(Univ. of the Free State,

South Africa)9 "Variations in toxicity and growth

characteristics of different Microcystis species"9 B
Ezl 9.19tr1. i€zlql.! =FEr9 qe4 ,JCql

'.ildl^jts 
ol4E + .J4zlzl 9+g aol |+El. lE+

4+ +4E trl"J{r+ +i9 ++E €4a1ts zlzl
q1 cN;llE g4d ulzl r*zl 9*4. tr+4^l zlzlE
South Africats €.Eoljl {.qlz{zl9E_ 7}+ +d6}

= +ACtl B=+oJ Microcystise) trl'*+ +9 +
dslq "l59 d1}+Cr+ microcystin El*9 ullai
BE+. Ar+zJgE_ =^l€ Microcystis +"fl 4+ ^J4-
4 +i ile+"I^l Ell+ 

= Hol= +El.llfl+.
FEEEJ]E9 ^J 

Ell Bolql 4J E or. Lampert(Max

Planck Institute of Limnology, Germany)9 E*.21
++qfl+. Dr. LampertE ++q eoiE EzloJ "r-m-

noecology, 1997'E 4zlolq, SILE *! $€zl"J
"Archiv fiir Hydrobiologie"9 vJdzlg^l g+.J I
59 611 914. +e rll+g EiE C+ql^J =+E
eEe+ .E-E-€-elaEE d4ql rle 4eer.1, 5€-

=+3Er+ 
eg ++g olFzlts +g+tsllql q4 d

+"il^i9 zlfi,rlz.!ol a4€q= aolq. qlE Etr,
DaphniaE ++9 +e+ullzl C* A+, +l+ql 4
+=.E ztlzJol 3$olzlrll €tr}. ols+ Ag tl+ol^l
DaphniaY ++oil^l d^l gCol +4.qq, Ar+zlg
E deep-water algal maximum(chlorophyll layer)E

€CB}ZI €tr}= 4olrf.
q+Eil9 30Jalq_l 2€ 70J(+)g €erBalg zlg

Z zlflYl. Melboume ^lqi^l 
tJ^l+o_tr_ E 150km

zldql 9=l+ Colac zl94lts Lake Colac, Lake Cor-

angamite 5 a.a 4* Satt Lakes 5ol 'Jddll 9H,
tr}. 'i+lel E= +9oJ nea RockdlrjE +HE qel
sr '; "J+6J +4^l7l .JEql Eq*q. 5+.i}gE

E €d.tgE_ zlo|-el u|:ui7l ;JgBlErl €c€ zl

{E +"dol4l Eol :zolE^l CC€ =..r' 
z}g nA

=9 Szl"I= gol ,l]9lzlra, dzl"ilE +"J+E E
a50l 6l*9 ezlqlzl €4. olel ag +401 H]+
qE^l siE gE= oll+ +g tlEtle #zl€rll
6J4. .JqEE Tlg.g 40c€ 7l+6lr "ll* a=4
Hsq, XXql tsAg el+ r.il+Eq tB+l+ Fg
E_ oJ6lq E+ 4+71 7l^J EJTJ6IA] +el6lj1 3.1=

^1"+El9 4+71 Bolts. F6lH4. ?+ ,J"IE E+
Efl+E lts+ +9E 6J+"J Apollo BavE zli ts
+ sll.Jdg 4e] Uelboume rlE a}6lHtrl. E:giol
€izlE dlqldg 44 a6lle-l zl€ foJzl q ++
zl€9 zlB ++Ei d4qgq. 5E,J E4 il+ H+s

E4"l 'J7l 4qBE ++r= .Jql^J +4g ?61
j1 9its 2El4E ,J7l+= _H-E dJS-g gfltr}.

q+Eflg 4"JaloJ 29 8oJ(q)e €%IaE .,JEllB

olE g-S7I Dr. Reynolds(Center for Ecology and

Hydrology, LIK)9 ++g-s- {l6JqH,4. Dr. Reynolds

ts "The Ecology of Freshwater Phytoplankton (1g84)"

E 4zlsE 'J4 .JEld gtrl. +s. q+e g?_14 6J

I zJEe+ r,JE= HEI^IZ a"J4 Ellzll(competitive

exclusion)9 t+rSg J.+sl= model9 4^Jql +6J
aol9,trl. zl4ts +?JE 4C4l^l intensitylzJ-s) O
E+E

IHlEq -n+g ++*Cg *+ts ar+= a?.ildlzl

€q.a .J+. s+ ++ ^JgE ,J€-qr+ 
^dEll+ gs

ql^l +q9= €TzlE Prof. B. Whitton(Univ. of

Durham, UK)olH,r+. Prof. Whitton* "Joumal of

Applied Phycoloey"9 +rJn+El flz\zftz) uJd+
9-s^.1 €.oJol .+ 10q E d.l =Eg F-!.618^l H
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ildl ^jrl _n+g + 4ol xl-r., E+ 94+ €+E
g+^l'J "The Biology of Cyanobacteria (1982)"9 zl

zle.E + 9"14 qlq s]+jz dH,'EJ 4z'rol4. qtEl

ql^J g-g€ 4=9 S+ql+s-a= 4fr Klebsorm-

idium riuulare\ oltl Drepanocladus fluitans9 €
tI zl]nl+9 rl*gg S.?9 phosphatase +C, El'+

4 +4, ^JgijqlE €"Je+ =c 59 4zl40e.

=^i6}9tr1. 
E+ d€d"I^l +t ^JE.'I= Ellalqe

4^l€ Ar+el Elr.slgE}. Ar+zlg=. ol5 ^Jtrill

= 4^l€ +qol d€zlsE- p-timired "Jrll?9 e
q +flq.

etJol gg+ "Geosmin production in an eutro-

phic lake and prediction of its occurrence"ts Ba+
I ++71 HJH6l2l +daln tl= tnAaql^l Ba
+ +41 ilzlga9 ++ '; g^J4E= 6zI€ zJql

,J4 2+ zf,l9a "JE 9.Ull Purge and Trap analysis

system9 ol+3lq a^lsl9trI. EoJ, olull 
=^I€ 

ol

ElslzJ, CEEtzJ +a4E +E+Zl= a.rla|$ ol5

E "J^Jr+ +a=a!+q AIE+2]E +4619tr1. olE

A+= tliflse ol+q]1 il= +€zlel +A+E.l
oI E.r+4gs ol+€ + 91ts zlnzl-=.= 7l+61=
z)9E- ^J4q94. I

q€EI51 5g4loJ "lzl"+ 9(29 90J, #)e gdql

d6Jg 2aE Plenary lecturesTl ?+g €9c1. prot.

Nakamura(Japan)ts "Lake Biwa watershed transfor-

mation and the changes water environments over

past decades"4= g$.9 6i9tr}. Lake Biwats *ol
60 km, =lr.l 4.1 104 m4l olE= Ell€ s+g^], E
1,200"JE 4f€olq ts+g ++E_^J :. 6edol
ufl-f rQjr. sJ + 1]tr}. 1987ts ol+ bla+ +sl €
"Jol ++ r+4+j1 9teq, +As^l d-+ql e]+ P

9 ?zl, +g+t'ql q+ NE +71 :Lqa- coDel +
zlE- oJaJ +47)Bl7l Erl^lqjt 9lEl. oJgql^lE

Lake Biwa9 +eg zildul-L -HdE.l7l 96lq 25€

Project5 +6J+olq, olB 11€41 Lake Biwa4lr'l

"9th International Conference on the Conservation

and Management of Lakes'E zll=l;t2l €g €€61

H4. AE4se +A-H-dg 9"ll +EBEIE ge6J

49 +"Jp] E ^l "J I zo}=+ "We need to know the

lake. We need people to know the lake."4E S.€ol

"1]+ 
.Jtlzl ol9,+. olol! Dr. Ian BaylyE "The life

of temporary waters in Australia gnammas (rock-

holes)"4ts +4le g-E= 6l9E+. gg'J Dr. Ian

Bayryts n+ ^l+9 ^1"+zl99 
g4F.J €+-J q

z|.g Salt Lakes9 B^l^l €89 zlz'la}ts a€+!+,
y*e q+.Jg 9l6lq Ad6l "J6tl+= zlrlaf,E gfr.

tr}. ESq+g E+"I^l gg+ GNAMMA(= weather

pit = solution pit = granite pit = rock basin)9 6F,
€Cr+4, d+t} Fql ++ z)ea ol eotq EIs4
^r--l.- <1r1rlNt'l\ff^fE.u\aqilt.

olH ololzl €fl Monash Univ.9 Clayton Campus

E n+ql^l Xuzy = 
qqss t$e el+.Jol ++

Ela 91fltr1. El]slel 6J4+^l +ol =fzlite9 99

= 9'.+61= dB +^] (Conference Management Office)

7l flq^J Eilelg 
=Hlel 

Tl6Jg oll+ EgzJos +
6JdJr+ F^lql qlqqlE ,1,44 7lq= 6ll. 9lgg
y,4. + glfltrl. + +Hl9 qel ^l€r+ 

t]-21 93L zll

*6J campus, E+g +71, +d9 +++ zl€a+ €
-e--e. oJ6lq *uifE-9 El9zl zl? Al49= *ol
r*. Bzl olf €- d9E= +AE- ol+oJ rtl49 zl4

+, +qgql 41.ct\zl :l+= dr|gEqlE E+dl
jl .g',Jol 9zl 9Jol zlllzlz| ol+ q4*t+.

r.aE
+rtl++qsl= E 80ts9 q^l='*l oll 3EElr+

{-€ql9zl ,ll!9q, ol{ xll$z} q+EIqE d^l
4lE'+El 800q €E gg $fslzlSol +.l6lq €
+?-lql q+gs.= ddJ6lH,+. +61, 4i4 E.l9

^lZl4 fl9lzl'J Dr. Wetzel, Dr. Reynolds, Dr.

Whitton, Dr. Kilham, Dr. Vincent, Dr. Lampert, Dr.

Schindler, Dr. Talling F qzl 42159 ;J4$oil "J

+j1 aE= =€. + 91ts oll* fl+6J ^lrJg 
,,te

aol +i}L+s. i+6121 ^J4€4. dJsJss 
^-l2l



zls-e- ++ql lAzl ,*B6l9e 1970, s0ErllE +
^J6J €++t-€- +6J6}.EJ a-e +45o1 489 "*
ol6lzl 99:2, ol=9 EllE olq^l g"J6J €+E +
6Jg dg .lzlSol tlql4se zlfltrl= y4-* ,)
z1 99,+.

B+9 +€*Elql E+ +azl6l7l +,s ?zle
EEqnsq, B4+E +A^dt, *lzl^Jt Fql ql

+ ql+E Y+914. Plenary lectureol,tlts ^l4l€+g
^-l 

.Jeq Lake Biwa9 _H_dg 9.J zizlzlqol g
sgE^J Eti+ +asgE +z"il il+ +4+4E
ole+ eg ltzl{olr zl=4.J +aEd Zlqel +
B q ddql qolq ++aq -E-dol gCg + 9ltrl

E ^d49 61711 9H.q. E6J +984E +eBd.l
E}];J +"J E{$ ,Jp+alq +Ag -E-d6its aol +
EBq-E +,s+9,'.N$ -zlZl qfl4. lEoJ Plenary

lectureg 5l6lq gEg ol^lol zlgalrl ++ +B

=q +-scol ,J499,tr1. ol+ ag g-EE 5.6lq
zlfrztlzl +Ell4ss F7o, 44zl 4€. ol^lol zl

E9 ++slzJ €+ "i ++ ^d++'Jc B=el +,s
cql EI6J .{-il214.J +d9 Y'zJ + 9lH+.

ilTl 4l2l++qsl'J 4l29zl q+44= Finland

9 Latrti ,'.l4l,t.l 20048 89 8-14gql zJi zll+19

4, Finland4l^l e- Ell5l ++ +^.]9 +!. gFol 
'll

+ rlE6lH4. HAl 20108 +rl= 9l+ HH E^l
zJ9 4*ol !-r.€ El 9l+. 4zl99E +ilalTl
+l"I^l= ^ldql zl'J6J 

=El7l 
gssljr. ol9 

^3;L
4 zI49 9l"I^]ts !zl\ zlflol g+4'Jg ee
+ el9+.

ej'Eall g^l=01 
== 

-=t=tt|el

+ E :d (Barllsll *^lq!+)

6J' aq *5q+q19ts 4Jfr44;1lE(KoSEF)r+

?Al44zilt(Comisi6n National de Investigaci6n

Cienrificay Tecnol6gia, CONICYT)rJ9 B Eql q+
.l+qd,r+. *+g "lH *^lBotel *€:-o+€rll5l=

^l+g 6lq q€. eole +.I, gd^l? 214 o-s -u-

.Jtr}.

aelE olpl * 944 lL*.] €;<lq9=J "Jge
s +"l ^lzl +t€i^Jt} 29= 7l+619j1, zl;E
+trJ+oe oJa4 9i+. 4=qlE q+(+al ,J

xl), d+, 7l4ul F trl*.J +tgg oJ.lt}r. il_e-

4, 6I =+ +ql 
^J 

E. JJ.^l ?.I 7l +(Gracilaria chilensis,

common name : 'Pelillo') *.lol + .Jzl4 9ttr1. .l
Eg +s .Jdg-+e_ ol+qr il4rrJ 6JsJs=_= d
-eg rleef ol*9rr ")94 Duruillaea antartica

(common name: 'Cochayuyo')= 4B6l "Jel 4d
zl€.o-ss. ol$a|_L llfltrl. E.J 4=qlts ,Jt.l
ql ql+6J +Cg +E}qlr. 91tr1.

ole+ ag HIaql^l *+q *€'q+Ell5l= "J^l"I
+'J AIEZq AB= r.+lBll., +Cg +9617l I
dl ol+qd4. E1]sl= 20018 4H 2s-z7oJ+oJ 44
el +41= tss.i],r, z8.Jqlts "J.l* 3*g ElE6lH,

tr}. El]sl= Coquimbo4l +l;l6J Universidad Cath6lica

del Norte (Northern Catholic University)4lrl zll=19

flEl.
4E :. t*e +4++9, q+"J^lBol, 

^lEBol,
^JHr+qBot +ol^l +"J5l2l all=+ "J^ltrolE g
szl-e_ +461= €+€. ,*Al 99r., ae]l +oI^lE
Marcela Avila (Fisheries Development Institute)4

Renato Westermeir (Chilean Southern University)

F ^l+ol 
;lf =$o|4lrj tss.rl9tsrtl, +^l)E 7+4

Seaweed production technology in Chileel Techn-

ological development of seaweed culture for feed in

abalone cultureH-1, ++g Macrocystis culture4l S
+ a olH+.

e*+ El6J7l$e+ :ilzlulg chile44lrj zlg Eg
4lzls o15"il Ai 16vJel +41= +s'6l= qlqt.J
.J4qlE q5g 

= z=E glol dqolo| 9)Q. :.2]

4 d;tl_e= r * gszl= ge *42159 tlzlul
-r. €€ E9zlql 4E +zl(?)g +e + gt9il, 4
"J +tl4.J oleEtlqHq= =4 Sol9ul. olE zJ

e] gg + rE 6J7l7'l ,JFzl"J dg 2BoliltrJ EIE
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9 dE Fq^lq F^lFq +4lql 6.J+ 4 *4zlE
e dg ,J+g eal + fi19tr1. El+ dE Fq^l"Jzl
4E dETl=E ^l7l eolTl olqE + g + 9t= d
E+q= EE,4E-= +4e ^lF= €q= 

^EI"Jq-e +as}zl, aqlql"l= €+.J '3q=- *^)F9
g 6l=El= ,Jeg +EJ + 9lS.r, S4zl 6IABlldl

B :r aI49 +rIzJ 68^lql ql6J ErI4!. YAq.
Eqql Etl"l^l d"lq"J q 6lzlE, 4zlol BEzI9
+zEvl^lE g,r,l- uN$;-lzor :41-e. ,3gBI= 4.ag H

il FEolfltrl. +4ls+€EI94jr.= 6l,(lEJ q5l+9
E olH,4.ill-9 oJ eol si+qlqql ol 4EE +l

4& €'Icl {dJ B4z}9 E}lelL+ r !}lAql EI6ll^J

s. Yol €zI9 +;19tr1.

?zI g-s. +ql +zl+'6ll=+Bol, q+Eol, 
^l

s. H ^JB++ Eolg gz| E.lql di Eq ^lrJol
91fln, €zloldE geg9 "JEA +F€+, 'ZJ-el
+ $ql *fl tlxl{ tre)719tfl4. ..lzl 4{ +zl+
t.E..Bll=+ tsotoil^] Ael +e d+, ^11+ F"I +
C.l r+gls+ +4+el tBElzI =-zl *;lq E+
tsEE Ell*"1 9^l'*6lH,.]r., y+g +445o1 sl=

+ +€ dETl Ee sl^lql i+€ r|$oP.! all4
oJ..] EoI.l zlql-J +49 S.tlsq, ,JoJ^l eol 4
Bll=^dE+qeolol +al +dg -H-Htr}.

s. dzlzl, ,ilzl **ol d+6lq -zE9 44lq+
zl€49 4^16l= oJB(r* Erlqq qr+ agg oJ

Eol zlq+94 9Ed qclts oJg A+ ++9 ^l
Tlol 7J4r.....), zlrl 19 ISSTI 9H,'l Atrlcaql^lE

JSA(Japanese Seaweed Association)ts 
^'il 

Tilsl-ql iJ

+-r 9l9,ul. +45E Edg TlEll;l tsEl.

4+B rll+E *^l^l+ ^l€9 Aq6lHEEi, +Bl

d+^l+ +=ql^] +Bav+4e+ rJ^l417l= .rlEe

F"J-J +, +Z AiE a1l 91ts +^dEq f,al6lr1

Pzlelt s+ol *4"il EI+ qI[l'6J 7l+zJ'J +d
-H-+ tr.] 'J*4"194.

Zl+E 4+61 HlEl+l 5ol^-l Hl6J^l7J E 28^17J,

dql^l =+6lq 
4qd "J ol5 * €zls.l, 4"Je-

q^J ,l+ 7lZ|- 4 q6Jol9,tri. E+ 4+ d"l d+=

elg'rl ci*dElzl olq+E 319 + 919"J ^JEll*
(?)9 'Jzl qel$ E+g'r 5oJ qq^l +ig 6l

cl olxil €qElts7l?' sI= s4 A*q. +EoJ ^l*
=, 

re]+ life style9 +HE dF, df Eglzl 4zl
qq ^ld€ _e-;o]E,rl 391.J4 zl€9 E*slj1 3ll

g;J .Jtl F.......
q€r]el olelg r+g zJlrol llzlq] zltr +zle

*ge ElEtrl. q;Jq 
=4+4 

zl9 :.41 'J"J4
ol-'r +F4ol$.r]E +461 4q Ets 

^l=+!+ 
els

+ Fg olBzil Newsleuerg ^lBql 
El slBg + 9l

gz\? -J+ € zl9ol4 .HzlE +tsq"t C a Ae
El. ".i;4l!" :f * "J-e- "+g r,l+ r*ol "l^l 4LqL E
ol4€ +Eil"r+E "Jol +4"J ".t,<l"sl g+ol Ll+
q+ q a*q. olH slq 4= ".iii"6l^l EJololzl(?).

taJ. "JIl"l "J-u. _e-4,

r1l 17 el 
=nl6|{4!EIl=(lnternational Seaweed Symposium)

tl al = 
(+AEllqr)

2001tr 19 28oJ+El 2e) 26Jvl^l Bols?.]71*ei
19 Cape Town4l iilol-r. 91ts Cape Town rll4
ql^l ,i17El International Seaweed Symposiumol zt

4q9.q. + aaz1qql4 6ll=+e+ +€€ €+Bol



9 4zl, dla+g+ol9 4€zI 4 zl€zl F E 260

q Bol *zI;J zl3Ell 4sJq plenary lecture, 132rJ

E ++'$-E r4-l. 101€el -Y.r-El €r + 237€E q
+tsE Eszl 91fl4.

"ld qa4sl= gzlE zlEl.+olrl +Artlsln
+A€ .n'+Hzil^l -e-4 d+El +46171= g6ld,trJ

slsle ,l+611 7€ "J4, tzl F+^l.Jql .JE6ll^J +
+++ dai}"l Tlqol +E+.

1g 6.1+"I *ol9 € €+=- plruzll -H_{ +oJ27

"J, +aEllsl-n. +A€ r+H, +eA Ei^}ts, aAlErl

4r z;gtzJ lf! _:.zll 4.zlzl ,J_n;L6J.el e++

+aql^j "J+ +6199 +'lr al49 Hi4 +e +,
'JBA 9olBzl 6JE +elg4o-=. +g g4+9t
4. "lzl9 ols47l ql+ql EI+ 5a!+ zlrf,z;o s

=rIl 9]9.€ +4"J6Jg 19^l 30Eg KE 605€ EI6J

a;;L 4ezlzl ^J€- 
El=g 6J:l2l *+4 !_=r +

^jol 
Hlsi olg47t qiJol ^l+9fl+g d'Jg +

9194. "o| olzlzlzl "Je+ EH.EJ, !11 TVq h4+
++ElEl4 zlal v_e_=Bql^l+ _H_ol *trj -z olE4

4 rtl+g d}6lq q+E++" .J + Stts *AaI zl

EI+e--e 4zl e*9 delg4 +eol 'JqEH.+.

^l 
gql 

^.1 
**tlzl 4^l rJ, ++ql ^J 

s6lLJl.4 _r._E_

t4^17J, 4^l g8lLJl44rql^J Alol sEl+zlzl 2^l
2f,, tQa_ A+zlql^lE rllzl 0i 4^)7J, + 24^l?J4

A6Jt €ql Elzlg .qlzl olEelTl E4. ul? ql_e

zli4A E9 4-e= 5.+E ,J4 e--e. 
= +F +ol

qtHq.

Cgzl+ .JCg "J+oJolfr,zl"J, dszl*ol €r]
+q= + 1+"J 4149 Post-tourz| {zJqq 91fl

+. +4 g6Je ol tour4l +qs}4l+jr El4 das}
+e El4 olg4zl zl$$ {;ja}tr^l 4oJ+ EE};tl

€g C + 9l4l4E ++ E"l 5IIl 9lHtrl. +Bl TV
ql^l"J _H_EJ ',tl€.E ++'g olur-17].9 += =?lql^J zld I + 9q= zlrlzJql Post tourE tlAdl
I'J El4 + BE,rJE olEel4^J+9 6121 9fl4.

oJ,qoJ 7]H F+r+ 6J4l 
^lzl€ +€ 4dCql^l

qgE$gl dqlg 916l] oJe€- €el d lLlEdIE^l

"JZl € dP qlzlE4 E.Lllel +xl C-szl+.l^l
g=g "_16l +trol I .Je+ i+ts=r+ "J^lE +
E + +41+al,r.l ulga z++ 44=. =zs 

zlH

+ qE -H-B + 91fl4. olB zl* *9 "JzlE €fl
El ag Kelpi9 "J€oJ Ecklonia maxima? vJ5_

+9zl t?H=rjl zlHss zl\zlE +qn dl^l 7l
zlr I Kelp= ded?l5q2l .n.++ zI-+(?)-E ol

+611 91tr1.

g,s"J+El ^l+€ c-fxl*g 4l *s_tr_ +Hq{]
gs.tlql^l qtqt6J .Jd +ql ol+qdzlEJ, +C E
olEE_ r+g Ell=+a 4xl50l +461q F4 rlzl
+ E97l +ql^l +€tss.zl 4l6JqH4. q5l{ 

^.1gE}]qr olql+ i+H, "l+4 5lg, +tql'+il +
zl]* lr1fH, +B+td++l SEF +^lH, rqjl
(+)gql4rl9 

^I+ts4 
,J+E ol,r|!E *zlald

ErJl +E] oJ6Jg -c.dJ, + 10$el ++ slgEol +
46lq grt+sslq L+EEll_e ++4+qqE nlE
I ,49 + e]H+.

49 zlzJF.J +s.+ Ag LllqlE qq ++9 +

^71 
€;l9q s+51 5l€Eq21 y+e 4B€- 4l+E.lH

4. EI+Bol sX=+E ol+6lq 4l+g ct6lE 5l

tlE 4zllzl Y+9tl., Cambridge ++^lql^lE 6l+
E +4= zH€ol€ zl^ldl^l 

=rJq= 
;]l4+d 

^lzl9 +'ll6lH4: rE+ Seaweed arrt Baoilr]ts
Sourh Africa €tql,\l ;ld+ "ll=+= ol+dlq 4
,J-q,4uJ4, ._qx}, g4llzl Fg S'lal€ slqzl
,J,.Iql 4 +q gg gg=ql2l .Jzl= ?9jr., S
ull IEt ++g612l Bl9+. qel +^ + +4q +C
I 99,'J 4g "Je6tl4Eqql^l s€elH'JSA"+
F zll9 +4H4. JSAts oJtsdll=Esl= +4.I=
Japan Seaweed Association9 €E olq€g "JE
qlql^l 6114+= €7El= slzlE.4 Ell4+= ol+
6lq ^l#, 4++ "; qE+ .E'el 4l+g ^Jtdlts
E;tl 'l +A gAle) +^lZl7l +q6lq A^"r-J +iil
g,t.l, f:elrl= BA6lq qq Tlrl {es. dgBl
r 5lg^lEE A716l€^l ++6121 gFg sl= +
itlol4. JSAqI^J= gBol^l ^Jt, $ollgE yl4,

7l
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?, ElE, E+^1"1, F 5.9 ?=:lE;4 olSg g-s_e

6lq +Eq{ dl=€z-lE, oJ4EJE 6Jd^l+, *H
4rl"l FE sl++e+ El+F Fel 4l+9 .d^l6l-!.,

*oll.= 6l€^1 9g+ ++*+Fg 6lH+. 'Je+g
fl-a 11"14 Arusa l.+ts9 ulS, Ohno, Notoya

il+H!+ 4= r+H5zil^l Haol zl4 P: Lllql

^l 
gd6l s+€.Fg 6llj,r, d9 *AxlEE E+

= €C4gE +F6lHtrl. "lA +qlql^Jts B+ +
6llE Eag 4a +rJE, olB€ ?€E "*5aEl
+q JSA"+ €vlzl oJzl€r] geq aie A+E"I
/1 f €slg 9pl5 47l]6}q -JEl'& *fr,21"J, *
trl$g #€z;l7l :lzl$J.H.q. ol lSAoil,tlE +^€
^lHl= -tr+ US Ez-l-e E 1+Bg 7l+6la Cszl
+E *^l qlEl4l 6J^l"I^l F Eq ++tsE g_Ezl

= d46lq tl;r+ *4lzlzl dg6}= Eq !+^l6J

^15 Hgtsutl, +el++ql^lE ol 4E dJ^l= 6JE

zl e*21 g + 919 Z4= zlelrJql +€+ "I+9
Elei d

qlsl 7l+Ft ol"J zlHtrllE Elg=g 91611 4*6J
vlqzi 

=Elqfl+. tr89 Beach Barbecuets cFE
E +€t Table Mountain gql 9lzl6J Lion's head

B*4zl ulzlBoli Ed 6l]H"l^l 71]4qq crllsi
Zl zlzld,trl. ols47l dF €-s+ol tivee €+qfl
r., zlHrrgg ulld oE- oJ olEtrl+ axlql EFE
+^l= olzlxl 9*9lrl. 6lzl"J aE+ +i]"il Eg ,i
gt4trJq, +41+.g 4*'l Fish barbecuets 

=21r1
+ol ,Jol *tlzJ zl4el"t lj.l, 21444 zld ^Jts
+E +44E9 *-u-z1s- rzl9 +qlql 91fl4.
Fish barbecueE *}-9itrJ 44zl=s r4 *9lH."J
s.4e olH F eI4.

dall Bql +,g-oJ oI ts Mid-symposium excursions

ol 9lfr,Erl,4zl d46J ?/-ql 44 olF6l9trl. +
4 oJdJg "Cape point via kelp products factory" ?
^E dq6l9Erl, KelpE+El Eg +=gg ol+
Elq HIEE'Jt6t= Ketpak ole]= 8*9 EJE+

* 9 ".LB(Cape of Good Hope)9 ++6lE .JA ol9.

4. Cape Town9 E.ll€ 6ll=zl+lol f$a.|flirl, $

6l Ztll=+ql Ecklonia maximazl9"J+9 tr14 g
4zl= 6lltd x*ql +H96l2l Es.6lr. 9l= a
g ii+g €lEll^1, E, post-Tour9 €6J9 EiEl]^.] q
qlE + 91fl+. olE Kelp +qg ql'Jg tr14 ils

s{ql 5=9ol ulQ;,ll$ol ul4 fl.il + E "1471
9+ol 9l= F+ +49 9ezl+ sltrl. *4zl *Efl
trJ Kelpak$ 2-Sul:el z-7lE E. maxima€ ol+6lq

^lgC*ql E+g +E HIEE ^Jt6lE *o1fi,4.
7l+^l€9 qHZl aq+619tsri, +E.J 7l++ 7l
zln 1lts ag olU ?^ +9*q. Kelp9 stipe BE 6
4l^l epiphyteTl ++9fl4+, ^Jxl+ ++l= rllZ+
9, +21 +e} ^l+6ln 44^lA zl$;]r|!r{ ,'.}.$

6lHtrl.

Kelpak9 Aq++ +, dC4^l= 3l7l +16l EE
*ol 4"J+ols,+. +^l ,*+.Jss= a EJ€.ol ol

9z| t1g =;!g €++(?) 7lEil+g '*r q"J+9
r*g z1+9 g+'^ttr}. q"J+ gql= gZ FEll 6I+
uJol rJr.zlq 

^l glfr.=El, 5lEtl 79_e !!4!!4ol 4f,
q^l 4+q HI +rJg *ol g + frfltr}. ^l+E C
4ts -E-F ul*'*zl !-El. ++E fr€{4 €fzlql

^l I + 9t= q+e q^l5ol 
=Etilq. 

,,ol+zl 4
Ll++. olSzll rlejfll...' tS ++.J=9 9dzl E
ql y+ol EHtrl. ol+E] Eg 4n +ol51 ++.Je]
g^l= ga6.J + gtfltr+. d"lq# *zlt- dH,zl"J,
ol4ol glE +zle oldzl"J r* Eol€ + qlq.
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9q(?)g g+l6lq HlEle yzlBlld +el=el +g
6Jq^l-e--tr El+16121 ge]l= 9"19,4. oloJ+ r+
H!+ +A€ jl+Hg I gg clzlol,tlE^l +zl =4+l6ldr, +E +4Zi59 *49e.! zl+rJ 

^ll



ss 4B(?)ql qld ++g *9 zlz|9 Eug Hol
q AagI'J =Z+ *.lflul.
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.Jg tr14 gil Bti.Jdg E_F z;1ts 4ol olH qaJ

9 conceptolflq. 4+^], +49 .g+ "lltzl"il 9l
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.ll+el B+ql e+ 9l+= ^ldg Le slolfl4. qB
olzl"J +el= ol q6J9 "EzlEl ++"o1Z} B9lE+.

r ++ql2l trl+ .J4g E-olE .Jzl *i}r1, Eqg
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HslE Hlr eE6i9+.

=^l7l7J + +a.s"Jel H+=, s.+ +gg 10.0

-28.3"C H 9l H j1, 4lzl+ +ge r2.s-26.9"Cs 4^l
qHEl. €BE= s.++71 32.96-35.4e%0 H+19r,
414++= 32.99-35.50%0olH,trl. FHs= 4d n=
6.0-8.0m, €d B= 6.0-10.0mH-r, 4d CE 6.0-
11.0m9c1. €.Jg+ + DrNE +EEsl= s+e-l a
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^19 -zr4E oE_:Bql^J 
^l^Jq +E Sqdg d

q6lq +tlz]4"I el'J 9s "l tls= t=Blfltrl.
olaql Sd6l= Fgtlg _E-8, qa €:l aTlql

E"J+zl =€ilg 
rI qa9l"I^l 6ll+r+ rFol =

€6lHtrl. 19998 59"il +€+ nFg qa '* 5-20

"l4E 7l+6194. q+= z]zll 
=,<lzlzJ+oJ 4+ 19

.r+ 37+ol 
=€51H4. 

4'll 4^l7l7Jqlq 4 qaE
10m'"& st 100p14 ol^J 

=€+ +9, €EEIF, d
zlol, zlrlf,fi, tst.llzl.+, oJEFa"J+ Eol9,rl. ol

+ €-E!+F, 
=rll7l+, 

oJBF,J"J+g qa €-;l a
zloJ leeeE s€cl = +48 ol+q +€61H4. d
78olE A+, r.i&zlgtrJ 2oooE 6,79d4 Cd BE
,J4lol=ql^l 500q El4 ol^J 

=€Elgq. 
q+E Zl

€tr+= -E-8, Hlj/zl ++ol +€.,'.lzlql 9a ?H
ql y+g fzl =€g).zl+, aga 7la"J 1999ts 129

+El 2oo0E 3€ ^lolqlts €€+7I 494. qaE

=€ zllil+E .H-E, esqE z11dE- "JEq4l 'J+
qaH4ts He Ul+ +zJ9;lf;o|-r., zlB (roof)41

9"11 g^J9= -zEe4(shadow effect)E ,,ta 9=
zgxloln4l q+ Be q+Eol 

=€619q.
"l""lr+ +"1 ol d€ql^]ts ql*qn9 4oJfl ztl4

"; €EI.l EIE dla +qq dol, *d69 ,jAHE+
el €=?* H+ 5lg =^.};lfl_s-{, 

oJ+qaql +d6l
ts -F€-*q ql6lq 

=^lslg.a, ++ +€ql E.J E+

tle4H9 ++%)"Jg 4l^lQlse.r{l El5}!.lzl d]4+
d 4"&=^lHg .J,<lCtzlg +tr"l^l ql*qa 

=
;."i Er+= €zlol} *Heg_e ^l+g i il= zl=E

"l€51H4. (e-mail: changgeuni@hanmail.net)

The Ecology of Antarctic Microalgae
in the Maxwell Bay

,J4C(t!€Elsli/C€-olr+,
€il 6J+il "J€++l =;ll 

€++)

B+9 .J €"J.^JEtlzlql ^1116l= 
ul*la+9 E#

4 ^JEllql +.J €+= +6Jdl7l 9al€ iaI, ?€ +
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€+oJ +=+4 ++^J Eli4+oJ sJE-4+9 El^il

+=ol +6J .E'dg d^l6lH4. e €Tql ol*€ -e-

E -Eeg 1e92tr+El 199e€zlzl ;tldgfleq 4F
+9 gee "l4oJ t"J =zlE €.J"I^l ,ldqfr.J.
.J+= 

"iqoJ i"Jol glxl+ B+ 7J4^14 "-!a.9EJ
ql^l ildqR4. olelaJ El^ll=+9 ^JEll4 +"J9 al

+sl7l 9l6lq Eal, "14.J i'JE sJ 4dql^l El.ql

4+e+ E4slq4 .q"J(71"J+4 ,c'J, Bl+9 5C,
6l+LI €o&99 :.e 5:)g 19%E lg+El \zgrll^l

"I.J +4619tr+. IE+ dlal, "14.J A"J"I^.1 oJEF

! zl* +d8I= it="J Nauicula slaciei Yan

Heurckel N. perminutaGrunowE "JEFoJ zl+49
E- -qqElB6lq F +E 2la4 HFg +a6lHtrl.
olzlu-|_o g olE El.qla.F9 +rJ4 ^l^l4lHt+ 

r +
s-tg ol;l]alzl gdlq p-l^E"J dnl s.++"il +4
r-]ts pl^ll3+E g-s'|]EJg €+6lHEl.

€p]49 E+ a4 4.+,2+,5o1+, 16!+,3olr+,

38+,52+,2++, 5H+, 17pl+4+E +4+71 +
4 q nsq, 4=E ElisJ E4+71 +4I fltr}. C El]

qzl €+ar+, rf.+ Eldla+g ^Jg+r+ =eeg
tsE(20 /m gr]-e a7l +4€), +a4 ,e-oJ sF
zla4ss B++ H5l'JAlg jlq+fl4. ulr''l4+
ql g,J zl€4 Htle +ilzl.J +azJ "qoJql €6J
g
4+E +7lY EEl4olE ^J€-*!+ 6l+.I €"JgE
+Eoil €6J9 a2 z)gE_ +4*tr1. 1996tr "l4q]
i"Jg oJts 4t ul,qlai $E+(MCA)9 2.43 x

104 cells ' 1-tolf94, El^il=+= 10gql +71617l

^lzl6lq 1lgol E46J qlgC.l 
'14*tr1. * 3e

Eg4 46% olAlol(v"it 3.9 pe l-') qEa"rl d+9
q 44*eq ol/l+ TzlE a7l7l20pm oltoJ tr

=+ql 
el.J ziolflul. pliaiel +ElA=+ql 9

6J 
=gggg 79 Phaeocystis antarctica Karsten,

Cryptomonas spp.el Ag +ql gdl a4qfl9.q q
Eaql= +=+ql e]-J 

=-e.ggol 
tsl6l *zl +4*

zl"J qlg^d zlzJg trl+ ,J/l zl+qs.!. ag€cl
ts fi4+ql 9-J =segB+ +zl +El*q. qE

a + =eBg 4 1zl=- '14+ g'J+g Frasitaria

striatula Lyngbye, Licmophora belgicae Peragallo,

Acfuwnthes groenlandica Grunow FgE- +4*El'
ol/l+ +59 t"lC pl^l=fiE-rl ol B-^19 El^i

=+ql 
g+ ^Jte ++c El^.la+"il p_l.J 

^dtol
dlq?+ ElBr+ a+ql 9a1l B4zl€e+q Eq4
+g z.l^1,r3 ul4l=Sdl E;J ^dtse. 4rl*cl. .l

elaf, zNgtr 714+ €t"I^l ul.rilaft9 +"J^"iql

=rS-6J 
goJol 9= z)9E- -H_Hgq =rJEil+ =31

q1ql 
^.1:la|= n=zy EI+E'J olel ag oJ^l++

+=g "lzlq] r"JE €t^J Ell2lql +.e-6J ei+l o

E ol+g= z)ee ^lE€4.oJEFt 7l+ +46J +4+"J Nauicula slaciei*
N, perminutats zl9€tS-S€ sdt1.01x105 cells'

l-')r+ E-A(9-11€ vdt t.gzxl0r' cels.l-')ql E4l

+4+= 5€9 -H-q= HI€ Zga(6-89 sdt 3.ee

x103 celts.ft)r+ qEaql= (12-29 €t 7.oaxt04

cells .l-r) *zl +4*tr1. €TzlzJFt Nauiatla glaciei/

perminuta+ ^Jg*g lEFt trtCHE A4.'J +71

(>1.0x106 cells.ll)71 ++99+. olzl+ +7lY
Tlgql + H, *ql ^l H +aol 99Eri ?f4el +
zlts ^ls trlg ?l.Jql 96'3 zlgE +4*tr1. .Jtr

? fragile icezl €CqH,trJ 59 11"J(2.10x106 cells

. l-t)ql Nouicula glaciei/perminuta\ ^dE?tol 7t

+ +21 +E+*+. 'Jggq €^Jr+ Btr+ Bq"il E
6J + +qE f,gol zl9? #46J ?zI9 g.Jg-e

+4*sq, +Aql= +EJ+q +zlql 9;J dll+g

E-el5ls+4 +a H+e+ a+ql 96J ,I++71 ^Jg
++ +71^l7l= +9 €oJg-e. +El*+. ol+ +g
4+Z Fdll g.Bd +a+oJ N. glaciei/perminutaY

zlaq 44 EJq 
=,lql^-l €c€ + +qel +"J'+

+EJ+E +oJ, 4+ql 96J zll+S 59 44'llE zl

-s+ol €+91+arle.€4.
199?E qtaql E^E"J s.++ql^l .r'lzltli ul

/-il++ pl{=.fr4 EIA++ ul,tl=F9 +4^"1 "l ^J

g+9 a^l6lHg oX "l^ll++ El^i4+ () 20 pm)

= €tqql ^'l Fragilaria striatula, Licmophora
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b el gime, P s eudo g omphonema l<amclaticum Grunow

e+ ?e zl^14 +471 +d8lgsq, "Jel +d+(+
d ZOOrn "l^J)ol^lE Tlnlassiosira spp., Pseudonitzsdtia

spp., Corethron pennatum (Grunow) Ostenfeld 5ol
+d619+. ul.dla+4l E+ er"+g 

=-s-eg 
+

Eel +g +++zlE +El*sq, El^++ ul^13

+(< 20 pm)oJ Cryptomonns spp., Phaeocystis ant-

arctiql, Nauiculq glacieiE E-E 4dql^l +d6lq
+ElH'tr}. zl^lC +=9 ^J5-"*e €9](0.71-5.59 pe

c'f1)ql^l "J oJ7(0.08-r.04 psc 'l-t) 3+os a+
+ *21 +4\i H]tr, Corethron pervaturry Tlalassiosira

spp.e+ ag ++c +== el*+gs ,J++ +41

44*4t>r.0 pec.r-'). oJ€ EBC Eli=+ql
Nauicula glacieiY Bq * Cd4l^l +4o E +71
6lq oJq s"il^l +s ^Jzl6}n flts aol +aqfl
4. E^eJ+ dii s++"I^l ElA++ El^la+ol

E.J eA"+g .dzl El.4l4+4 47_86%= ;(lzl6l +
-e-6J +Agos +4*+. suJ zllrJ +== €oJ
qq^l "ll+ +.qoJ oJzl.utzlE_ 

^lEgq "J "J+
9 s.+izl tsil^gE dllE q"J+E €a}g Bzl
4Eql €+'ll.ll zlzl g} 4d.I^l E*+ol +E+U
z)9E_ !-oJr}.

"l+E a!+E Fr'l ^]+7lzl s €.Jqq ^l^16l
E Eldl=+E +44 ,cql"l €6.t€. +sq zl€"il
tr14 +4col HFIEIH_e_q q€laql d+9q 'J€-
zlol ?zl9fr,sq ol"I +d+g Hl+q =4 F9
€6}ql elBll "J^14 ++71€-e+rl €q4 +e +
4+Ze- +El*E+. (e-mail: jskang@kordi.re.kr)

6tlTF Z(Porphyrd gi1ltr+Ej 18S

rDNAs g ll0ll HJ36l= ffXll=g| E4

,JE+(+Aql+r^Jg++4)

4=9 EzlCg+4 g+ql^lE 4 +EE +Eg
914€ nprp ,JHql E;J F4, RAPD l*Hql el+
+€, +e 18S rDNA g7l^Jgql EdJ B+, Rubisco

spacer 9zlrl9ql E+ e+ Eq EIH=ol r.qzl
I. 914. f + 561 .^ig"l L1l4l €zllolts ribosomal

RNA zl7d9 *dzl(rDNA)E zl€e. HI+9q 91ts

repeated transcription unitg^l {lE!,rJgql ^li: 28S

IDNA, 18S rDNA,5.8S rDNA9 3711 d^l€99 g
+611 914. ol= €qE +ql^-l 561 18S rDNA

gene9 $zlr.1go1 gol .E-€9q ilq^l +E +E
F E+ol4 €+ql r+ol 4qzln glEl.

e t+ql^l= qEaqlE ,Jolzlol 7l+'-J n++
9 z]19 7l+Cg q"J6l7l 9lt zla4oJ +Zl-e, B
6tloJql^l q+a4zl .,3$r}r. il= qE ,J€. qltle
s 3lq 18S rDNA Sdzl9 9zlrJ €tr49 +6J61

-r., ol= 7l+e s al€ :Ft qE ,Jole-|l "J44
*'J +e] d^{E E};-171 9ls}q 18S IDNA €Eg
PCR ++6lq 9zlrl€9 7l=E NCBI GenBankdl

F+€ Porplryra +E9 gzl^lg!+ Ell.6l9trl. ol

ul+ A €zlrl9E9 clustal W programg ol+6lq
alignmental 7l -L Treecon programg ol+6lq
phylogenic treeE l€ ar+ qE ,Jg .JPt F=
SrJr+ €zl t *.el ,lol= 4lel6l-r.E +dsl "Jzl
+ Ar+E '14'll99q bootstrap €.,!oil^lE 1,000

d H]+6199 "I +e sroup4 roo% +E 7l+tg
+4'I94. €zl,..l€ +a4s-sE 4z\ 2327bp4 E
7lE + 819H 9ilql^.] €zlzl rnymine4lrl Cytosine
oE- Ag p:.rimidine +=9 €7lg zl+98 rransi-

tion substitution €49E il+qq 919q, E 4
49abp9 ++g a7l+ uN$$ intronE zlqr. glq.
u14,\'1 4l+ qBA"rl +t olTlEilql^l 

^J^lElEqE ,Jg zlfinlzl .J{lzi9.E- qg, zJeE 9el{l
+q"ltrlrJ n= +84.J +ol olr-14 F=ErJ(p.
suborbicutatd ol4E zlol €Etl4gs+ Sdzl gzl

^lg Elrq^-l +Fzlss +4*+.
++t *4 ,J=E €zlrl9 E4a4 18S rDNA

9 exon region9 aTlY 1822-l823bp H+. ++t
,J +5r+ "Je.t +Eq 18S rDNA €zlr.ls$ ul;7

€ 4 exon region4l,tlts gF 
=g 

homologyE Ltel
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/]r-] intron regiong two type9 introng zlzl-l- 9].9

tsrl upstream intronEJ zlzll 9lE 44 downstream

intron* zlzl;_ 9l= 4 F z]] *€ol+. r * up-

stream intron9 =-zlzl 510 514bpolL downstream

introng z-zlzl 578bp94. upstream4l 9^ld intron

I nucleotide position 569-570 9ql /$"Jgflgq
CTGGTG-q 9e+ -CCAGCAE "+ql 9jil3}9q. r
rl-il downstream4l !1 .:l 6J intron9 nucleotide posi-

tion 1805 +lql ,g."Jggoq CAAC'cT-9 94 -rr-
CCGTeI *ql 9l;l6lHEl. ole]+ exon binding site

ql Itl 6J upslream intron9 7l=ol Hi1€ intron5
r+= trIgLl downstream intron9 5'-e+ 3'9 splicing

site= Tlxll 9194 exon binding siteel core el-

ementE9 group I intron4 4t4. =i'l4 upstream

intron9 group I intron9 conserveal region9 5CE
"J P. Q, Rv] SzI Hlislzl 9*tr1. qEql upstream

inrrondl qldl^l= qrrl+ fr€olrJl Efialz1.3 oy

zl €q6lzl 9+4. r +ol^l 49.84(P. pseudolinenris)

I downstream intront zlzl;, 9iflqq "J^l+9';
(P. y ezoensis), + rJ @. tenera), 9l Elq,J (P. dentata)

9 upstream intron'J zlz)t- 9l+. eg +ol?+ gzl

+E zlqql q4 p.dl inrron9 711++ $zl!go1 c;

= 
r)+ ++ gag +71 9.1=El, intron9 Hli.s 

'zJ

+Eg Bli6lts ,ig 9+e614. rzl+ olz]6J

introng zlol= cultivar lineg ?4alicll S$olzll
4^oJ + ilg a +4. rE+ *9e- ul rlolz| .J+t
49 GeneBankTl 4-g€48 .?dzlgqe^lE B€
++, +E 4 zH;i +=ql^lE +H€ illzlE +BEl

=tll 
olTloJ 18S rDNA sequencezl S8alll '^oJ +

il+ ,l 4t+.

sdzl €€-f€9 drfferential displav 7lH + DDRT-

PCR TlHg ol+6lq 4 gil'I rI6J 11 "-ee1aE
oJ^lzl o_s 7l+ + oltrl 

=-olzJse 
+E H]+d}=

#dzlE B4slq t a4z =^loJ ar+ + 60zle]

operon primer kit= ^l+6lq t}ql UlCg '*E +d
zlE oPA 5 primerE ^l+d199 

q EAqflsq
zTlY 1053bp94. ol frdzl9 7l+g 9zl 9lal€

TA cloning vector4l +'J6lfrgq, acid-sensitive

gene4l rllil +4= "J7l9l6lq, DNA Auto Sequencer

= 
ol+6lq -r. g7l^lg9 4^15194. ol sdzl9

€zld99 NCBI BLAST search uEre9 olSg

E_'Jqd Sdzl54 +^lC e4lg d^lal€ ol .+

dz}9 zl*9 
=.^loJ 44, Caenorhabditis elegans

9 9zlrl€4lrl 26zl <Izl"J 549t:1, Arabidopsis

tlwtiana\ g7l^l€ql^] 22tll 4zlpJ q+g z)9e

+4*4. ol+Zl *e- +^lcol +g ae olulE

NCBToI €l+€ *dzl zlilol f$alzl *614Ll Y+

I senome projectSol olzl ddJ +ql 9.171 "lE'J
4 4+.

EJ^l+g49 cDNA library4l.rl 4 *dzlE9 I
7l^lg9 NCBI9I BLAST search l'E.r+9 0l+6'l
q 'Jeld *dzl5r+ +^l^d 44 + Expressed

Sequence Tags (ESTs) e4g d^]6|q olE +d

^lEE 7ltsg 4^l+ €4, tgoztlg *dzl cloneE

+"I^l 81 ESTsE 4 zlE4 H?_e E+B}E 4.-E

ql-A. +d frdzls+ dEdg 7lzl.l +€9olults *
dz}Sol 7l'b| g*gq : 4€lo-e olu1x1 ql,\|41

+ddl= frdzl trolHEl. tr+4^l acid-sensitive sene

_o-E^lE +d4E t ]Fetl4+ +€9qzlEs S
o_e 49 g+"1 4 plE=E4ole+El Btri y+e

ESTs 849 Ful€ zll4.Jatl g 9,e-zl 914.
(e-mai1: lgkim@hanmail.net) <sJd+: di€ ,9-

zlzl z2q ul{z}z} €,s+ +B+g g+116}999

*;IulB>

-dAI=E= SAJdt= 6l|4F At=+=lltr"J
(Corallina piluliferdgl 4IlH[lg g

gs=a Eal

C -: + (+aq+r. ]Jg+s+!+)

++E dlHql +s ^.1461= "ll4+Ee+El9 +

=gg 
ol+6lq in uitro ar.t1,r.1 4a+g El^l=+

EE C+"rl EI+ €49C9 +48i94. +d trlS
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!+ ?g 8+9 4= Eldla+59 ampicillin, nystatin,

neomycin, kanamycin, tetracyclin Fg "l+6lq +t
tsloJg +6J6l9cl. : 44 Ccrcnoainium polykrikoides

ql ql 6ll 
^J 

E 1560+250+156+1250+0, Eutreptiella syrrn-
as ti mY 3120 + 3.9 + \250 +3 1 2 + 39, Gy mno di ni um A3 &
390+ 15.6+312+2500+0, Gymnodinium sanguineumY

/gQ+ l.$+ I l$Q + 2500 +39, H e ter os i gma akashiw oY 3VJ +

15.6+156+1250 +39, Prorocentrwn miansts 390+15.6+

1250+2500 + 156, P ror o centrum minimumts 390+7.8+

312+25ffi+0, Scrippsiella trochaideaY 3120+2ffi+2ffi+

2500+25009 d}^d€.a=g zlz\ f;zla]9 -aAl +t
e+= ^lrJ + 11fl4.

6I=+ ++E.5E €4€-Cql Ell'J +=^lq Er+

= ^l Tlxl *8, + iH4= "I=+ +=€.r+ 44
^Jg-g €i+ + {ql r-=, Fdallts Pz] 6ll=+ +

=gql 4g rl=^lZ + 4a^J€.g sEl, .^lHants

dl=+ +€gql 49 r-=^lA +, .J+,blEllql^l 'J
4^lrJ(l,3,5^l+) EJ,ZI6J I zJ=Cgg gi+6lq +
4dI9+. dHaX4 FHal ElHql 9lq^l methanol

+=EEg Endarachne bingharniae, Corallinn pilu-

Iifera4l ,or6J 9^Jg +El'll9+. r.l daX HJH"I^l=

"J+ tlErlol^l 1^lA, 3^17J,5^laE.J _H-+g 4 ^l
,Jql 4+ +a++Col 2f,i9fl4. Eil+BE BIa+
methanol +=E-g uvAe+ 7l^l+dql qlaJ phoro_

senitizer e.+= +Eld HIE g-+=g-59 photose-

nirizer -E4E .i4'llzl 9+9itr1.

611=+ ? dHl4ss €=z;go1 7l* TtaJ +e+
€ * z"J ( Coratlina piluliferd s+ El zl € ;l] d rJ ell !-
ul u.l t*9 €4geq ^dCg *s.a1z1 96iq +, g
E, 'l +7lg+= ol+6lq 6l+F'J c. piluliferaE

=zl 
!loJE6lq +49c Eag ^J^Jg 4^l+ a!+,

15 C, s0 pmol m-2 s-ts+ zOC, 40 pmol --'.-t H

+71 g+59 6l+F'J KBr i l.je/L, NHaNOs i

L\e/t, NaSOn i O,le/L, NaHPOa ; l.\e/L,KCl; L\s/L,

HsBOs i 0.5e/L, SrClz i 0.le/L, MgClz ; O.lg/L,

NaCOe 0.5e/L, FeSOq i0.2e/L ql^l 4tlg Z7J+

'1449+. rel.l. 30"J Fqlql= 15c, 60 pmor

.n-'.-t ,"Jtllel MgClz i O.S+/L, KBr ; 0.5gll, KCI ;

L1e/f, FeSOq i O.le/L, CaClz i 0.5e/t, SrClz i 0.2e/L

E +719F ?zl"Ial 4+E =ag LlElUlfltrl.
pES o-lzllEll4ql^l zlg ++ts"J9 Cet zl;tlql

Eil+ +, Ss., +zlg+9 E!+= lsc, 20 pmol m-2

s- 4 KBr ; 0.2e/L, NaSOa ; l.je/L, SrClz i 0.2e/L,

MgClz i I.je/L, NaCOa i 0.5e/L, CaClz9 Fzl9*
dzlqlrl 4"&9 ctl zTJg +El.I9E+.

* g"J ( C o ral li ne, C or allinaceae, Rhodophyta) 9 fr
dzl +^lEe+ 4a^Jg-cl .l-J g€r+E +++4lE
44qzl 96Itr.J 1BS rDNA €71^lgg +;J6.1-r., El

gg ++8, g ++gr+ powderol 4+ +|Cg +
46lgtrl. a 4.+ +d4 +^lEe+ 44^J€.ql rI+
+^Je + +++2171 9t9oq, EI++g ts"J EI

== 4a^Jgql AoJ gCg +4.I9E+.
zlg+€tE"J9 methanol ?€EgBEl +=g

C gag Eel6lT1 916l^l +71+Ell +=, Silica gel

3gulp:.zll4, Sephadex LH-20 gel €vl, HPLC

Unisil Q Ca ?uJ, pBondapak Cre 4H 4 Sephadex

peptide HR 30/10 gel €tl 5E 449 +6J3lq
Cplr+ Cp2= Eq6l9trl. ol F EAq Ell6J zla+
aq +^Je ol+ +gttrl. €- +€E.g Ezle"r 89,
HPLC Unisil Q Ca ?H, Nova-Pak Ce ?H, DEAE-

sPW +9, SP-sPW arJr+4g 44 i+ B?.1619

4. (e-mail: hyungjoojin@hanmail.net)

Utility of dinoflagellates in studying
the marine environment

= -d C (oJg +7|^lzlrl€t +tq+,
€zll *4'tlsll Bll*+r+)

For realizing utility of dinoflagellates in studying

the marine environment, I conducted three projects

in the East China Sea and adjacent areas. First, I

analyzed dinoflagellate cysts in surface sediments

collected from the Yellow Sea and the East China

Sea, and put particular emphasis on investigation of
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seed accumulation areas. Secondary, I deduced

paleoenvironmental change in the East China Sea

by means of vertical analysis of dinoflagellate cysts

in three cores. Thirdly, I carried out experiments to

understand a mechanism of bloom termination

through interaction between heterotrophic and au-

totrophic dinoflagellates.

Chapter 1 described a horizontal distribution of

dinoflagellate cysts of surface sediments in the Yel-

low Sea and East China Sea. A total of 48 samples

were obtained from the study area. Analysis of the

samples showed two concurrent cyst distribution

trends in latitudinal and longitudinal directions. In

the latitudinal distribution, cysts were abundant

north of 34'N in the Yellow Sea, where Spiniferites

bulloideus (Deflandre ef Cookson) Sarjeant and

ellipsoidal Alexandrium cysts were dominant. Total

cyst concentration decreased toward transect ends

of the East China Sea in the longitudinal distribution.

Various factors such as cyst production, particle

size of sediments and sedimentation rates may con-

tribute to the distribution of dinofiagellate cysts in

the study area.

Chapter 2 dealt with environmental changes in

the East China Sea recorded in dinoflagellate cyst

assemblages during the last 10000 years. Three

cores were collected: at the central part of the East

China Sea (St. 11 core) and the adjacent areas of

Omura Bay (97OOM6 core) and Nita Bay of Tsu-

shima (TN core), west Kyushu, Japan. A total of Il2
sediment samples were taken out from lhe cores.

Dinoflagellate cysts observed in the cores were all

extant species. In Omura Bay, no dinoflagellate cyst

was found till ca. 9000 yr BP, which indicates that

seawater entered into Omura Bay after the time. In

the central part of the East China Sea and Nita Bay

of Tsushima, seawater already soaked at ca. 9000 yr

BP based on the appearance of dinoflagellate cysts

in the samples. Abrupt increases of cyst concentration

were seen after ca. 8300 yr BP in the cores. This

implies a marine environmental change, probably

that the Tsushima Current initially developed from

the point in the East China Sea. Polykrikos leaves

no clarified several points including taxonomic

confusion, and its feeding mechanism.

Chapter 3 clarified ecological functions of a

heterotrophic dinoflagellate, P, kofoidii Chatton. Two

species produce cysts in the genus Polykrikos.

Surface ornamentation of cysts of P, sclu.tartzii

Biitschli and P. kofoidii was considered to be the

most important morphological feature differentiating

these species: the former was characterized by re-

ticulate omament, and the latter by separate, rod-

like processes. On the basis of a literature survey

and incubation experiments, the cyst-motile form

relationship in the P. kofoidii was reassessed. In

incubation experiments, P. kofoidii produced a cyst

covered with complete reticulate ornament. P. kofoidii

also germinated from a cyst with incomplete retic-

ulate ornament. Moreover, four morphological types

of Polykrikos cysts were found in the surface

sediments of Omura Bay. The ornament variation

ranged from rod-like elements (type 1), through

separate rows of lumina (type 2: shelf-like omamenil

type 3: incomplete reticulum), to a complete retic-

ulum (type 4). The observations showed that cysts

of P. kofoidii had not only rod-like processes, but

also a reticulate network, and that intermediate

forms sometimes occurred. It might be resulted from

the different physiological maturation toward a cyst
(hypnozygote) from a planozygote. Therefore, the

previous taxonomic criterion is untenable. To know

feeding behavior of. Polykrikos is one of important

subjects to understand diminishing process of phy-
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toplankton blooms by grazing of Polykrikos. The

feeding mechanism was first described of the heter-

otrophic dinoflagellate, P. kofoidii on G. catenatum.

P. kofoidii used nematocysts to pull the prey into its

body through the posterior sulcus, and finally en-

gulfed it whole. G. @tenntum was one of optimal

food sources for P. kofoidii, that was supported by

a rapid growth rate in excess of I doubling per day.

'lhis suggests that G. catenatum populations in

bloom conditions may be controlled by P. kofoidii

grazing. However, all grazing activity was not nec-

essarily helpful in the survival of P. kofoidii. Another

experiment was carried out with A. tarnarense

(ATHS-92 strain) as a prey of P. kofoidii. The A.

tamarense strain was egested from P. kofoidii and

caused to kill it. Rapid cell lysis of P. kofoidii after

the egestion of an intact cell of A. tamarense

suggests a clue to show the mechanism by which

P. kofoidii disappears suddenly in the field. (e-mail:

imdreamer7l @hanmail.net)

SLHH]|SI| Olel0llAl +=loJETl
6t|4Fel ASql !l^l= g-d

4 El e (€4 ffre University of Liverpool,

€zl P4441 ;1] oj'r3 gq-"11

Q|44 Trlzl ;|46J 4rJEilql ^l46lE fucoid

+=g s.zl=g ol+6Iq -z$el population9 frzl
8lir. 

^ll_Es 
,rlrlzlE +E6Jtrl. tr+4^.], +.J4 4g

=g +gE ol;N6|z1 913ll^Jts uNo|(gsrmiing)E41

++ dr|44 €7zI ddJqq"t +tr}. 614"J, +
'll .+rJ lz!, tQa_ €-44 2-'Ee,lt-=ol ullol=

E d=r+ rJZtql pl;.l= €6JEg flzNzlzl zl9 €
T9olzlzl g9ltrl.

4zl 4= +d€9 E;lls+El di+9 *.21

(propagule)Eg.e-ilEr+ "Jd+ zl9ql "Jd6J €E]l

_e ++'J+. E+4^1, +d€ 'J ++'JEql trl= €'-R

ErJE alE a^Jr+ +EdlEtlTl zI+.J HlolEe.l d
€r+ c+ql Elrl= €-.tEg Fucus seffahts4 zlzl
_ir. €tr} ol^ldllr+ d.llutl*9 F6lq =^l6lHtrl.
f*(canopy)g €C6l= s;I= Tleql ++€ zl+
59 sweepinc8lq 4lZ6l9trl. rflr tsllol=9 

^J

+e ++'JEz| +zlqlql wl4 ++.tl= a6Jg -B

gtsrl "]ts +'fl a^Jel Ar+olr+.

P4'JE.21 !llol=9 ^J=t+ 
rJarql pl:lE * €

EJSS tl-HEol a^J +ss EIiIqqE +^tg 4
ol+. f +zlEJ, +Ul r4r +rJq tlrfl4 4^B zlr.
g olulE 

^.le 
tr}€i 4olc}. E+, Ag B=l'Jr 4

ql^JE, a^J rrltl+E eilElge a"8E ,JEql €
6J9 pl? aol4. olz.lal 7l€Eg AscopttyUum

nodosum4 F. uesiculosu,s F *9 .FEder+ dtll
Eli*9 F6lq +EqflEl. F. uesiculosu.s9 Z*, El

+ q .$B EIoJoI^i EA e. nodosum\l El6]] nxlg

^J+9 .}tHgq, A, nodosumg gilrl*q^j +€
uNolrlBQ x]6oJ ^J+g +4d HlE, F. uesicutosLts

ts €iltsl*ql^l ^J*ol g*+. olzl€ n uesiculosus

7l A. nodosumdl pl:lE E€6.!g A. nodosum6l E
E_5.I g"tl "J= algd}Btrl +6lE+= 49 Hq=
4. a"J +89 tlrlzl gi}Hl€.e +^lolel 4^B 7t

E"I €d}g +9.tr1. 4 A. nodosum9 ^J€4]J+g
F. uesicutosu.sE Elgol tzl*"il E++ +AEIE a
6Jg ts94. :1z]+, zJ4.EAl:71 9l= BXqloil^.],

A nodosum\ C€g +44'J 4olH'J F. uesiculosrs

zl €zI€ "l 6zlo194. olE ts)lolE ,Joil^l "Jq+

= A"J 4 ol$(facititation)4 Ag AIE++ol ^l.l
*iql 44 9449 ^l^l+4.

=+EIql ^l.l6IE dla+= 44+7lql ul4 e+
e+ r=€g Hl+6lErl, 'Izl ?ql rr=^l =!g A=
4 €"Jg ag!+ ag aEell^= F^lql a€.J+.
tr+4^], sl+'I a+qts zlzJ4 €*E ol*zl+^"iol
HIol5e] U "Jql El;lE €6Jg drllql^J =^ltlfltrl.
=rJtll Al+E rllE+E (Peluetia carnliculatael F.
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nodosum)€ de Eflfl +gs dq6lHrl. petuetia

4 F. spiratise-l A+ EIol59 ^J*e Al+€ d+"J
Eliql^JHtrl6^l+ rr=^l(rz^l7Jg 44a-]| +)ql g
*s+, =rJrll ++ql ^J^l6I= F +g tL++ 5r+
Elrll9= €tlg ,H-HtrI. 4 %lql^.1 5il ^J+€. H"J
P. mnaliculata 4 A. nodosum! r}]zlql s=€ d$
A"J +5q1 El6tl -H-tr+ + 4+6lgtrl. 4 +E 

^E 
Etl

r-otl EI+ Lll^"i€- rje g*94 olts zjg,<1q ;r1
Ezl.1,rj a,Jel ar+= a4dJ +E gltri.

/StltllEJol +€al +€q= F +(F. serratust
Himanthalia elongatd€ zlzltL ^d^JrlEJoj a"JE
€4ql rl;<l= €6Jg =^l6lH4. H. etongata4 4
+ tsllol tZl(germling staee)4lrJ= +g ^d+Eql
9;11, 4d EZl(mushroom srage)4l.rl=.Jd;J F_e-

5!+ ++q €El= zld ,J(cap)g ol+6lq 
^€ 

+
*(miniature canopy)$ €dslq F. serratus Ellol=
el ^J+r+ ^d*g q4l6}gEl. olag 

^lEp_l ^J6I ,I
EJ.E +,s-J 4^8 Azl€4 "f+"Jg Eq=+.

Ae4ge, uilolEel ,J=r+ ^Jtlg +ql .+7J 4
Cr+ +Aql 4€ ^Eql4Eql elsl] €dlg +=tr}.
fel.r' 4 +E EIolEg q€El +€gE ^JElq4,
€4slzJ SAE9 7l*e4, +rJ A"Jg d4= .l
zl+ SCEql 961 zl+€tr}. tr14^J qqlzl.J 4E
Eq trs.= oliNolzl gJsl^J llol=el .^JEllslzJ t+
+6Jg €f gzl€a}+. eI+618, 4Azl Slts €ztl
ts €zll6J i ilzl "tlEol4. (E-mail: hangitchoi@

hotmail.com)

=E|ltrJgr =4F 
HtEt=+et ]t= EF

4. E|| I (+tsrll ,rdg-+r+)

e €+E q4g +EIti* €"J Cerarnium +g rfl

+-9-s 4 +E BEtl€^J r+Cg +zlslq E+s+4
4B €eg 71416|r, ol= EIE+o-e +zlg.lg dJ

e EE "l !l 4.}r+ DNA 18S frdzlg g7l^l€ +
^19 Fdll 21F4 +€+zlE +Ea|grJl !le. ztlp

= 19988 3g+El 20008 7!ryl^l ++"1^J 6+, .Je
4+, trlE 7+, E^13 10+ F + 20+ol jldgfltrt.
,lEE oJ+= €ql+Ag +l"tl 5-10% formaldehyde
s jr4alHl, "J+= EzlB4g 9l;11 zl€ 44.61
i1 d4TIAql B+61H4.

Cerarnium aualonae, C. cntifomicum, C clarionensis,

C. codicola, C. equisetoides, C. gardneri, C. pacifi-
cum, C. periconicum, C. personatum, C. procumbers,

C. recticorticum€ ull4 dl^l3 €tql Es.6}ir.,
C. boydenii, C. knmpoiense, C. wticulatum€ 6Ja4

"Jgq i1+€-s--e- Eldld,+. Ceramium cimbricum

4 C. kondoits 9pl €"Jqj^i =l=e Blqfl4.
A--r -E+E s= +Ee elqel +e Eg+ql^l 7l=*_

B=9 Eilqslq Hlir. F46fga-, C. catifornicum{
Santa Barbara4l.rl rl]d€ z|{r}]g;1lg(LD2I7L6,
Eetll ol -8 tsd, 49ll Ql ), C. gardneriy Monterey4l

^l ;ld€ F zl;tl9 
^lBsTlnl-s(p.8.-A. 45,Nr2248,

EErllq $.Ed), rsl-z C. pacificumE Monterey
ql^l ;jld€ rlE-rzl:tls(pBA 893, alu|=q1q g
ed, trl+) dC zlf_s$g zld"lHEl.

Ceramium antalonne, C. byssoideum, C cnlifornicum,

C. codicola, C. equisetoides, C. gardneri, C. kam-
poiense, C. pcificum, C. periconicwn, C. procwtbers,

C. recticorticumg dEllcl ,J^lzl+el ggr+4ol 4l

4-g- E6lq Hgq, C. kampoiense4 C. periconicum

9 tl*g=- zlx|9fr.4. +Efli'd"J Ceramium 4e)
4 +4 +.q zlE €e5e 8l€, 4++E €E], +
zl€, EzlzJ9 ++^il-s +, q+q ggr+ €rl, zl

^lel ++, ddlgg €rll, zl=9 €E11e+ 7lg, ^lEgzl'"I9 Hl € Fol flvl. Ceramium kqmpoiensey
tsl+€ql 3-4zll .ilsgs +C fl tltlzy 9lsq, d+
+= C6lZl "J4r, "I^J€ 

o-e_ Ezl6lE dol +A
ol4, C periconicumg SztlE q+gg zlzlq, q+
g ^J*6Js-s gg6}j1, E^d€E ExlE olq, Hil+

Eql EIgsl-= +€€E ^lB_c.zl.+ol +ao1fr.4.
EzlE49 23€ 32219 €eg ElE")o s d^l6lq

7ztllE 4rll€"+ 2lF+E EH,j1, rree tengthts 402,
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cI= 0.66, RI= 0.86019,u1. "l €4 +ErltJt ceramium

g +zlFg €Calzl 9+9}tr1. Cerarniwn bovdenil, C'

codicola, C. interruptum, C. kondoi, C. pacificum?

Compylaephora 44 F'J ZIF+g S'<Ja|{, z}=ol

4*^lg.qlrl +r.ll6lts €Ag ++'Jtr}. Ceramium

boydenii\ Compylaephrtra I'typneoidests ll*fgg
zJE zlzl3 +F€€g ,*Yq. Ceramium aualonne,

C. byssoideum, C. fimbriatum, C. flaccidum, C.

periconicum, C. personntum, C, recticorticum * t
"J Zl5=g .l+H.4. Ceramium byssoideum, C.

fimbriatum, C. flaccidum, C, recticorticumY 4l Bf
s-? +H^ilsE 6l+71 4B96lq €C€ rl+lils

= €'j6li1 5ol ylr, 7l=e e/ls4E €eEg
*+-J4. t S+ql^l zlzll€ tl€ C. kompoiense*

C. periconicumg 4lF4gE- +B99tl.
1BS rDNA €zlrl99 9+Zg s.+6lq 20+ 24

ts+="l^l + r7r2 4s)zl B^]gfl.a, ol + 147+

elql^.1 zl5q4 Au-zl glHE+. =lrrl€E Al++E 2

zllolfll, tree iengthE 411, CI= 0.588, RIE 0.81501

9rf. ol 44 Ceramium 12 F zl]9 ZIF=se +
dqflq. Cerarniumiaponicum 4lFtg C codicola,

C. pacificum, C. iohnstonii, C. equisetoides, C.

interruptumS g-J6194. Ceramium kondoi A\E

+g C. boydenii, C. californicum, C. gardneri F 10

+gg ol+qAq. Ceramium kampoienseZ 444
o g +^l6J C. tenerrimum -) C. paniculatum4 7t

6J Eg ZIF+9. ol+fltr}.

€Ellzl 5d9 tzl$al4, 18S rDNA gzl^lgE

alFEAg ceramium 4"1 E2lFol olq4ts 
^ldg ,&6.12l zlzlr|fle4, €. €+ql^l zlz\4 2t1,9

t1+ol 2lF4-o-q +Bqq 9l+9 -Bq?fl+. trl

"J, €E]el ulE el $zlzls-z| r.le gal+ oJrlE 
-H-

€?zl 9*9 4"Ir'l *2lzl 91fl4. *e-e- -84 Y+e

e++'l EXdJ d*4ql €7zl +6JgqE Ceramittrn

4g zl€EF ;IzlE ++51'., ap+ '; 215zlr-lal

+dJ y+e 4B= g€- + glsrlal .r.|=-94. (e-mail:

ceramium@hanmail.net)

qEJ #Al Mi crocysfis (Cyanophyceae)9l

SEll +oll ggl E7

:rl oll aJ (oJzlql4l +ar+s+r+)

g+rJ + . 6l+9 q+ - 6l+t 9 tztx zldr+ a]

FE F 47l] 'Jg =^l+q_o 
e d4+q gFro} +21

9 B= Microcystise) ^JE]l 5^"i9 g+6194. qF
7t + '61+ +219 chlorophvll a9 +Ets €J
6.t-62.4 ue/ t 4 H+l= BH:il, erl+ '; Elgzldg
+€.Jezl, Bzl, g#'f 6l+qlzlde +€*ezlql
4*q9+. 'J +qql^l= '3t 6.5-51.6 pe/ t Er+El

*-a, oJFa, d'"tE, €AE, *dEq tgE +9ttr1.

4SEE&3E =dg B +qql tslsll +'51+ +
Zl"I^l +r.Izlss +e Q"JCzl+= }rflsq, 4

^l7l7J + 5-7gql Hlj74 +21 Ll4*tr}. Ba+=
+ . 6l+0l^] Sg+q tt9j=vl^l +€61H,j1, oscillntorin,

Microcystis, Arnbaern Fol +d6lH4. 6l+9 a
++ =€ 

el+ '; €=*ol +7161= adlg -EtH4
qFA B +qql^l= 6g+El 1og4zl .]4Hr,
Microqstis, Oscillatoria, Annfuern, Gomphosplaeria

E4 Ez+zl +d6194. =^I€ 'J +zl + !}Ai
ql^l zl+ +e €=zJ '; *ql+E= -EtH+

MicrocystisY q+,o} +'61+ zl{olrl sg+El

T{,/l^l 
=€6194. 

d+zlss 6l+t zlf 4lrl F
9rlzl9 qs a^lzldql Hl6ll l*9 zlli]l+E +E}
.ll9rr, 7Hq n,290 cells/m{4] ol= 

'ZEEe 
EIB^J

dlgtrl. 'J +qql^l= 6g+El l0gzl,(l 
=€8lHtrl.asl4se ildEql^l €=*ol +9ljri,9€ql alr-

85,750 cells/m{ql gs}q +strql scum9 €d6}H
q. z^l7l7JE-oJ M. aeruginosaTl 7l* +d519g
q, r +dEE €EEl 4E7l Aq.

Microcystis4 €="+g aA}C aA, +oJ 4 pH4
?-+r-+ +e).J *++ZlE -Bq, ol5 6J^l7l rl€zl zl

E€:el.z5 +d9 d.l4 *€ol gl9 aoe +4q
flEl. +8, gsLlol^"r aA, 'JAlg -J "i N/P ratioq

e-l Al++2lql^l= f,9^"rol gtfltr}. +gq A+ 25C

.lAiE +q 4)4 Microcysrls9 ril9^J.l +AqS.q.
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^14+ 
tlls4, Microcysfists F€zl= gdJElq €

+ +ag,ar., ++ €=e*E al_r. r03uNql 96194.
4A+E €=+g ++"il^l igsi= 11gol 4ra
oJ 3.7x106 cells/m{9 _H_9.l, ol + ,Ji6}r+7} 3gql

Q,rl f,zlalE *tg !-H+. E, zla+ql^] colony

g azlts ++ql^J 4Erlag -BoJ zl+"il zl$ zA)

++9fltr}. €=+r+ colonv aTlE €HE+-tr- g trll,

++ql^lel "J^Jr+ zle 9zl+.ll €=?* ^loloil €
+col gts z)eE +4qflq.

^igq 371, colony9 €C 4E 'i €rll, colonial

mucilageg €EI, colony tll9 rig ulg %L^l Fq €Ell

4 +dg 7l?9E_ gt-rJ i94 Microcystislq *
Eg M. incerta, M. uiridis, M. wesenbergii, M.

nouacekii, M. ichthyobtabe, M. aeruginosa E + 6*
os_ E+.E46lq 4 +"il EilaJ 549 446l.9tr1.

V^l7l7J Fq] +dE7l 7l* 
= 

Microcystis aer-

uginosa 9 M. uiridis9 E*uloJt ,"lE-E ol+6lq

+*c gcg +46194. + +e El,14 *g P^,^,

*9 Kr fig'14'rlq +e +aaoil 4++lg I +
9lH.j1, Fv/Fm ratiots 20 - 30Cql^l Erll +Elr+ =g +gq zl++9 

"'l'<|a|flQ. E, ammonium nitro-

sen uptakeg 4^lql^], M. aeruginosa4l ultll M.

uiridisTl Hlf,4 tg aa +Eql zl*€ aos +
Cq9+. M. aeruginosa* M.uiridis9 K" <Ig q
g ?+ 4+Bq EllTIs +9ta V^o,E *9ttr1.

^lqFA +Zl lI9 microcvstinE ='Zi ''ll tss=
4^V7l7J -Fq] 5€"J+4 tt9zzlz) a=9fls+
SEe Holzl Cslfltrl. 4^l7l7J .ll 4l tsEE
l7ll.8 pe/e dry wtol9.gq, +Zl tll Microcvstis €
ql,rl microcystinol d€€ +Eg 84.2%olfltrl. 5
+q +=9q ilE microcvstin9 tE= 0.3 - 3.3

ttc/ !,olfljl, =rI rll microcystin zJ€ 7l= ^l7lql
*€ microcystinol *49 qEg 12.5%olcAq.

Microcysting =nl 
LI tsE= :L +E7l +A6l=

xlzl4l Microcysflsg €=*!+ +9+ *el ^J+g tr
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