
2tg
o
t-c
m

G)

zc
=@m

=
c
oca
-{
l\)oo
f\) CONTENTS

l. ElgE^l (e"dg)
2. s+Elt+
3. 

=et 
s+=Etg dH ('JUE)

4. ol|el r^.t (&g+)
5. EITJTII

-rlno2gl Et=Et$=s+EI s+=EflEt g7t7t (9E=) 7

-E=ql=E TtgEll E+q "711,,tr1= 7tc 6E =ETlldrt 9

sSgI rilgj^1 (eH=, +=E)
6. ElflEg ------- r r

7. s+g.|+l= -------:- 12

-E ls+9.| 
==-9.q 

(oltfE, ttf+, &47o', gtllS)
8, E+g "+ E?t t71l

- HllrllElls+It 5=s7o. . rtgJE+e 
=s 

(gtoll) . l5
-+H+t!4s+fl HUl|+uE++E t71t (8t|+) , 16

-d+Elle+xl 9011==Eflgtqb'E+g (r[-e'o') lg

2

3

5
6

v3 H.,tnfi*iH*r#.Ij



2l^ll7l7l ^l+4= A 6l]"J 4tHg 6JE6+qtEl C
7l+slql^l 4l"J slt}eE d=g "l4l + lLJel 

^Jlgol zl*+q4. +4 er-4lql:- qlE4 oE HLl. E:
€*-s-.q -HLl- E-J +el clttg "Je€"J+ E=ol.l4E 4lCqlE g+d}.l, E^J e"J"l 46tE +4
€- "J:1 Ll-Ll ++14€ "l* ol-!.o-e. +Zg 4"J
z,!g !=zlrll Bqq-.

zl +5_ 7l q ol s s 6Jq q+, + q u1a1 a]] a€Fol
I z]]4dl{l 

=6]] 
zJxllfl E^iHg q'Jg "*ot elslg +e"l =gEli1 

1eB6'J q+ql c4s_e 6J+4
+qlclTl "J+difr,+q+. +rJe .l+ d .l€E rL
e=Hlfl$"l Eq e*6l|l +Hqsl$ € ol+ 

"]]

= ZE6IE^I +4 elslzl qr-E "JHEE +.ll q!
qlslel= 94 ql+!+ 

^lg E+= +.q^l6l-= €u
qlcle zl-40l]rJ6l-s.*3 +^lg ^l€"Jqq. = 

qL

+"1+e+ €+g+g zfaaf! += qqel= 94
+4 a+slqg 3tl4 xll z a(+4)ql:, plg 

^JE
a-E qL+CH i++4 aqg E_t16Joe/q 4+qr-el
S+ "Jdq olufzlCL€_ 

=_4 
o_tr oJ4,+_z €^lElq

9leq. ol e_q''g 10ol LJol zl+ s=ql oleTlvl

^l H+Siol zlz)zlil 9l+j1 "Jol 9drl 9++q4.
zl\] 10q ErJ +4 olcl= *4eELl e4qE+

BlqI gd6l9+:z 
^Jr-l6JLlq. qlel clg += olZll

50089 +-qlq +:i1 9leq, 
=61 

EE"J el?lol al
z16l= Elgol 30E" 7le*e-E +4 q! s+clH+E
+4= 49 z),aol_l. 4+qq.
ql€zl q^l 44sE.J^JElq q+.J elxt9 F_r'

7l y+g +."J olq4 axll El€zlql^l +4 4++sl
zlq ,IaHg
9l+q E+. 20001J olBJzl ql= ++qt€d*zl]rl9
+'lql+zl "J 

ZIq^l 
=-z]]+Hol 

€zl_q drJ El s.j1,
^JgEoF ql€zl F++.lql^JE BF+g E*+q
+. gE 4^Je olqzl"J zldq "JAg EJe d.Jq
+.

++ olLl 4 1993LJ lgql lg_s-_tr qrsl
workshopg ^l+6J 

ol4l s= "l+q ,l1=l€ q4
.J zll 10 sl workshopgl oleTlvl^l 6ll"l4
Workshopol g4i1 919q, ol Workshopol go
dS a$qrzl=g 4E r;e} d+ EEql a4l ol
ufzl;|n 91'l= dg +q E+9 zle"lol olg + S
/-rlr]

olE+ 10q LJE E^l-= 4;(l= 5'.J +El slclzl
gdg ZEg + 91fl+g z*7lql q/i+ oJ'ZJ +
ql^lE qtsl= ol=q sd gs 42l.59 €tl4.J
t-"jr+ ol= 4l+61-= zl-^ll4 elzl=9 4+qr-clql
4eI "H€ fl$ol$.trlj1 +'JEqq. s=B;lH z}]

"J+grl- +SElq 9l: €€ +ql^lE +4 +zlql

"J+4+qlpl sllta g EJ
(?+4erjl ^J€r+o++)

= +^9 zlzl 4^J9 
"I+4 

7l-E^lzlxl eezl qr
a)E oltlr E+9 ^feJ6fq +qlg €l6i: BEol
"*9lzlql s=r+ 'J€ -e;g +€ + 91fl+:1 s4.Iq, ol zI4= "Jq -+sl "J+ "14 zl+ 2o^JlTlql
+q qlsl= ol=-q sc E= €.=ql?ll cd6J ^l-9
= 

s6t= Bf'Jqq.
olzJl /1,rll7l= '*ol ^]]e €HbJ sl,6l+!+ "Jg E

F= olE ,J3 eli=+qro1e-l ol-+r+g d5g 4l
+61-i1 561 +sl7l ^]lE4l AEBr+rl +l"l,"l +=4
-e t q9 a+6ln ?l+q+

Hxl 94 qlslg e{ rlz.lt.J al]4 
=-ullE 

4r'}51-
zl 916l-.1 +3s1?] zl"J4 "Jd7l+ E+^lg€- al
+ +tl6t.l "JB zlrl4"J ^J!+= 7)+jL gl+q4.
:1+ql +'J+q etolulql 'Jr= ,llz]]6lq ++Ll-trt
z]]C4"J E+g'JE+,tlr$afr illrq, Bq g,+
slrll +4+€- "Jzl+ 9l+ +q^lB€ dzl€ f 9l
E+ qlel9 

^l-5lH"JelE +lldl_l gl+.-lrI.
o}4zlg 34 +=€- cl.$ aj.$,r.lzlzl $l;|ol ts

d^f= 4l*sldl-= ^}]eg €dzllE= EoJ6l-ol 
^ldJaf-z 1o q, +LJ +ql= sJEql+d+4l$ql -!-^]]

+rLqt€zlg Zl+ *zl5 Cad|"j -Pd zl+9 F
#9 -$zl6|E^JE el€ o -tr-= r +=g tj+ oJ^J
.r.lzlE$ +E}dl rLq6Lj1 gl+qq.

olg+l +4 qLsl E 'Jrl 4^19 6f+.J
Workshopol ull"|4 'Jol= ti6l] a + ilrll+ 5--q
6l-n 9i o El, trl^llEt+e+E e+'= +x]lE 4E zl
\16119 z-ll I s] Workshopql olq g6|ql= 6lla+
d ^J4a^l-9 "lE 'i €zll'el-= +zllE zll 10 sl
workshop9 zH=l-J qlCoJq+. lOEolE rJ4lE
EoJ+jL 6l*:ql, El+=+qtq workshopg 9rl
7f 1OLJol E]E+ r gcol e7 4xl ?*l gl+g
+4'14 a++rJl9 ol4= z}tse + 9l= +45
"J9 zl-J"l olB + S+qq.

^l+g EolzJ4 1'Jql EJ zlell g4= qL+gE4
4ql H+ "tg +dg 7l7ljr- EJ*bE9 44 +tg +ol= %}€g 6l-LlE g"}]+EJ +d E^El gE.

= 4^JeE g+=E^Jg 
^ltl-dfzl-+ €€El$sq,

f ^Jr+ "l4ql II+4 ..ilE+EJ 7F Bsqls. EE^Jg 
^l^J6lE+ 

q4.J 4lg'Jq+.
olfl E= r-q=g 2r^ll7l= *ot *4 elslzl z-l

E+=ql 4le "Jzl+ol g aol4 q4l6lq, E"Jq
erl +44ee qqg gdg 961-.1 ']]d6f= yJ'

g E=qlzll ol xlal= gq ?des ,J^tE "J+gEflLlq. ql€c_H_ jl++r+ s+g+el ^Je EEol
j1, "JF] EqE ,l+ €g +sl, Aol Hzl;- olclz|

^l+€ + 9lE+ slfl .lelBE .Ic qil +cr+ #
"Jgt= e4='J+ Eflqq.

2l 
^ll 

Tlql 4=l1= g!+iE=q'q.'

V)l 9l4rF49 t^.lrl
Y/ tukadft|ffqd'1:4



t) 2OO2 azl*a).t qt+"Jsol: sg 319PEl 69
rltlzl ++Eil qlilql 

^''l 
7ll 4l El *+q q. zoo:€

c7l+q "t ql€H-sEl= d+4qljlql^l Tl]al€
ql4'JqE+.

2) 2O}2LJ 614l +l=.di: ^ll+4q1"1 
,tj11=€f9

ql^l Bg zo.JPel 2rgvl^l rl]3lElfl+q'I.

3) ,*+e+qlq elzl$d : 20021J 59 €zl€q a4
++r+ aol slzlol HCgH.+q4.

-d+6+-+El El=l

41 18 = =l

zllla (Ea) e sl=.J+3+olsl(The Korean
Society of Phycology)4 6J4.

^1]24 
(+rr) €. el= slg ^JarJ9 o++cH jl++r+

a+g EE6Joii/i] 4+4E g+, gdql ol

Btzl6J€.+4oEe+.

zll3a (^lE) e sl= zll244 +49 BCbtzl 96Iq
trl+r+ eg ^lgg 

6J+.

1. +sl, 4€9+lrl, zJ€cl, ,]]dsl Fq Tllal

2. a7l. 71El o++rJ€Eq grJ
3. +LllE +€ qlsl 4 *4lzl$49 +'ll
q. zl4 E clE +4 g^dql g.qsl 

^lg

x,ll{6 (.r.}fli) e cl9 ^}+i= slarol 486}4n
.J461= *ql Eq.

xllsa (€€ 
^llzl9 

zllrj) e clg e€ql +6J ^llzlg
ol,<]-9lolj,tl CdJtrl.

^jl 
28 al fl

zil0a (c199 ++ 4 44) e qlg plge 494
,Je4, ol,tlEloll,tl ol= +te+.

1. Aqg (a+ql +Cg zltl zte^J g qE +lzl
9l &Fal-E z]]'J)

2. 
=qg 

(a+ql +Cg zl-41 zle.rl +4 cl9 +lzl
q &+dl:'|]qld)

3. Eqlqg (a+qlE gdql +€ol =..2, 
olrlsl

9 +aP-= +plq^l 'J=g "J^D

4. 7l+slg (4 qlql oi S= '-- = '' = 7-' = .
5 +=4t] (B slg +lzl"1l tFd-:. .---i.; - -:-

B+dI: z]]oJ e.ts El;ll)

4174 ("Jel) e slql "Jsl6l7l +l4q^l= 4dE "Jslg

^lel- 
tr0l Bl= B+"llot €ltl.

4l8a (qEl) dElge €ElBl 20,0009 (=3rlge
10,000fl)g dBd]ot d'1. El Eqlslge slBlE
ealxl g+qq, 7l+slgg 50,0009 r4r &=
qlgg 200,000?]9 alHle 6Jrl.

^1t 
33 g fl

xllga (?fl9 ++) t 4= rl+9 "Jfl€- =+.cl"J lH, +chi 38, ol^l E+€, ++ol^l18,
7ll+ol^t 18, €dol^f 18, 'J^l24.
9., +sltl 2Be +elql^l d€6lEl +"lzl iBg
+ol,6}9 cl^J"l z,l$a|:1, g,qql IIl4 E+ H9
aEg E + 9l+.

xll103 ("JgE "J+) "JgE "J+= 4€-r+ aq.
1. s]1le e 4= cllEolQ, cl+ d+g Fg.6tj1,

+q "t ol^lclg 9t"l 94.
2. +sl,6l9 sl*€. Eal6lq, sl4-+7^lql cltlE

g+= .llq6Jq.
3. ol^l= g sl +€^J +.q.J ^l-Jg dg €A6Jrl.
4. ++ol^l= g sl9 "J+ ^l+= +tldJtrI.
5. 7]]+ol^l= E slE cl4l ^l+= +tl.Jrl.
6. €dol^l= €. elql^-l "J.Jdl= ,J.J5ql +d ^i+

= 
+tI+E+.

7 . +^l+ t slg q 4= +^fdJ+.

xll11a (.Jflg d=) eltr-, +sl* 4 ,J^i= +slql^J
d€6l.n, ol^l= fltl+$ +44 +flE .J=g
E d"Jg+. ++"1^1, zN$ol,tl. "f €d"l^l=
pl^J"l 9l+6J+. jzEe e]1!+g +aq 96lq
+4q^l +494.

^llr24 
("JgE ?zl) 9fl9 .Jzl= 2LJ9E +4.

ril 4e|' El ol

xll13= (plEg ++) e q9 E+€ +dJ6t7l 9]6l.

"l +c], ol^lcl, ql€+lAsl "i €dqgsl$
.ilr Lf.

\y/) gj+rFq{q 1^t{
:r/ frffidfrk'9qdM



^llr44 
(+cl) +sl= E]]€ 1pl olr} El1rol ad6|
11, zil4slg 1/5 ol^J9 

=4es ^JBdlq

=^Jslg 
4++9 +^JeE 9aqlq. Fj, sl

zl9 z]]CS 2t3 0l.i9 +^dg gsE sI+.

zll154. (ol^tq) ol^lsl= sltl, +slti, ol^I, +^le
+^J5l:1, ^H4zl172 

ol{r9E €49E CB
qq, 

=4"Jfl9 
r+++ +CsE ge-Jq.

+, €€ql "14 
ol^lslg ag= 

^JEe_-q 
ql

-!6J + 9l+.

xll16a (ql++lgol) ol+9lgqg 9lge 4^Jol "J
B6ln gg+e 9g 6ql^l -ad6Jq. ql+
tlflslg +€ ^llzlg 

trls C++.

z)\fi2. (€d+lgcl) €d+lg*3 ol,tl- foll,<J rlf,t
ol f.lqo].:r,, €d+lfle cltl4 €dflgtl
I EEql E6l"l ErJB"l fl+$tr}. €d+l
gqE +g ^llzle 

qE C6Jtr+.

4ll8= (sl4lHE) e sl sl4ltrE= EIILJ 69 1"J+
El +*6]1 5H 31.gvl7lE 5J+.

t-

zlll= E slzle 1eB6H Bg 1goJ+El ^14+4.

412= e clzlql B^lElzl 9+e ^l.Jg €lt]. +elql
.66lq 

^146J+.

^1134 
t clzle 1993LJ 5H 229 7l]c +^l gAE+.

zll4a E Elzlg 2002]tr 59 31"J Tllc 
=^l "JAg+.

4 V)l'E!4tF.444++::rrl tuMdDhwdPffi..



56th annual meeling of rhe Phycological

Society of America (PSA)

2-7 AugusL2002

Madison, Wisconsin (USA)

h Lt,p: //www. psaa I gae. orglmeeting/meeting. h tml

17th International Diatom Symposium

25 - 3I August 2002

Of ta wn On Lnrio Canada

http : //wv71s .natur e. ca lids2002

"Culture Collections of Algae: increasing

accessibility and exploring Algal Biodiversity"
symposrum

2-6September2002
University of Goettingen, Germany

http : //www. gwdg. de/-epsag/Web/SAGmeeting. htm

1lth EWRS International Symposium on Aquatic
Weeds
9-A Soniomhar 9OO9

Moliets et Maa(Deartement des Landes), France

http : //alpha. bordeaux. c emagr ef . f r / qebx/ewrs2 002

International Workshop and Training Course on

Microalgal Biotechnology
23 - 29 September 2002
(workshop: 24-26 Sept, Training Course: 27-
29 Sept.)

HOTEL LANDMARK CANTON, Guangzhou, China

http : //u/rurv. scsio. ac. cn/news/algae/index. html

17th Australasian Society for Phycology and
Anrrqfin Rnfqnrr

1-4October2002
Curtin University of Technology, Perth, Australia
http://v11v1p. aspab. cjb. net

51st annual meeting of the British Phycological

Society(BPS)

2 - 5 January 2003.Calway, Ireland
http: //ryry*. brphycsoc. orglbpsmeetings. html

2003 ASLO Aquat,ic Scicnccs Meeting

B - 14 February 2003

Salt Lake City, Utah
http ://www. aslo. orgls1c2003

3rd International Limnogeology Congress

29 March - 2 April 2003

Trrcson Arizona I ISA

http : 77vv3. urizona. edu/-uaextend/ilic3

ERF (Estuarine Research Federation) 2003,

14 - 18 September 2003

Seattle. Washington, USA

XVIIth International Seaweed Symposium

20 - 25 June 2004

Bergen, Norway
http : //vvv7v{. intseaweedassoc. org

Bth International Phycological Congress

13 - 19 August 2005

Durban, South Africa
http : //www. seaweed. ielphycologra/IPS8thCongress.

html
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gJ+r=q'sJ slgH=r4l

afl+
ol-oleel (rowa)its olEg ++ +qlE r 7l+

qlql +lzl6l-_r' 9l+L-1trf. oJ4r=ol+ 
^l7li1ql^J ^-l+ss F^ll ^lrJg € sol E-4+ EE "l ++ "dofz| ;.1 zi9l, -..]=tsll 4 Sge +€€l ul,rl,r.l rl rJg

dulHrl olollalfzl 
^lz+E.J4. 

ol* ololeely
g++e +HF] *"Jqq. H ^la il= Elil 7IE
a+E +++ E"l €ol S=ql, s+e .J+ *ol
rlil 9.1.q rlJaE gZq +ql .I+"Jqq. trl^l^l
r4rJql^J 6J ^l+g q 94E zllzl gl= rowa Citv
ql E4l6tzll Eqq.

oJS of { Ll z;if
ol+zll zlE€- €16l] oJ^}. Egq4. 4E +€++ .J

qq. +H4ql- +c"J d4H9 zlE= Bol olg

= sL +, 2000H 7g+El 4el4]El (KosEF) E^l
+"llelg+ ,lg uErH o_tr ol* University of
Iowa s€ol'rlql si'll 9fl+q4. or. Debashish
Bhaltacharya -nf!ol zlE6|= The Lab of
MolecularEvolution (http:/7ryryw.biology.uiowa.
edu/debweb/index.html)ql^l= =41 Fz}]E €+
+41, 1) Algal Molecular Evolution, 2) Origin
of Intron EvoiutionE 7l^liL E^l+€+g 2€,
E^I4d 3€, 4^lrlC 18, E+4C lBol €+E
+461_z il+q4. zJ= ol? "l+4ol4+ (NSF)
,l 6l -l -rl ^l
^l t ,lt^il "J Secondary symbiotic origin of
algal plastids and the phylogeny of the
Bangiophycidae (Rhodophyta)91 46J €+= El

'J, F E9 E^I4C^J4 +41 qei +e a4= e
4zlt il+q 4.

Claucophyta, Chlorophyta, :L 4 J.
Rhodophyta9 4dxll= +rl]E "+sE 5fl €.1
9llrq, ol 

= 
Bl oJ6Jc lldl ^JE (non-

photosynthetic protist)4 JJ"JC H=EEll4 ol
(Cyanobact eria)zl g il ql + ^J (primary
endosymbiosis)9 Fdl eolEl9trljl +461.1 9l
+Ll tl. 5JS. Cryptophyta. Haptophyta,
Stramenopi les(=Heterokonts), Dinoflagellates,
Eu gl enophyta . :f 4 trCh I orarac h ni ophy ta oll.,tl

= 
Lllzfi +e ^ilz}g E -7a ^laxll= 

zlzlL lli
rll, Bl*EtC d4rJEol "Jzl'l]+^J7ll (+a, +=4
5)E q=49tr}= olilql+d (secondary

endosymbiosis) zl€ol €5gS Pa 9l+qq.
+qF olil4+^Jol +=+ 4lF.J cryptophyra,
Haptophyta, Stramenopiles 44zll9 zlgol+
H, r+S q Hql A4l "lzl4+^J 4Col "JqHSzt
e? E6J qlx]l olq+ Tlcl r+Col "Jq*9zl-.s?

"lql 4qI BS 9121, E 3oq E++eE+q
multi-gene (psaA, psbA, rbcL, tufA, plasiid
16S rDNA)g +4-'f S.+q4. E€l Maximum
likelihood, Baysiean posterior probability,
molecular clock Fg trloJtJ +4J rJHg 

^lE6lf.+q4. "lEl6J B4 44 chlorophyll-c group
oJ Crypiophyta, Haptophyta, Stramenopiles

= B sl{g olzl4+C !+Cg F6| +sl!fr4=
"l]+ ,Jq6J +71= zll^l6J + 9].fr.a, olel6J ol,(lql

+^J3 * tz.6q,-J dql "Jq\] 'll+ e4g tls+E

^l= zlz.l:t_ 914= 'ag +t6lzl q fl+q 4
(PNAS 2002, submitted).

E 6t+9 chl. c rE'J DinoflagetlatesE 4i
zll dslql 9l.q 'll+ +"le+ B++"Jqq. ol5 E
++9 +zl EJ"Jol 'J.J^JS 6lq, ol=ig 

^IAzll=4\zlzlg 4= %l-Jc B3^li= E6J6lj1 gl+q
4. zl* g617ll eE6l= Dinoflageilatesg 4A
illS peridining Ee-dl-r. ilgq, ol+l+ +56J
!-=44E "J-.ll ol59 zlgql 4+ ErJol ololzl
_il. 9l+Ll +. 7l=9 €+g 7l* 

= +41=
Dinoflagellates 4tz'll9 E= 7lb6J donorE E
6J6lzl *9ttr1= +++ d a qlrJ g Exil fl+q q.
€. €+qlriE Dinoflagellates$ E= 7l:.6J zlEl]

# (sister group)4 E+ El= 
^4i^ll 4E"J

haptophyte originated fucoxanthin-
nnnfsinino dr^ltn ditntnm-nrioinqtod6r vuyr uruquurrr vr r61

Peridinium€ *ga1q dinoflageltates 4ixll9
Tlgql 4eI da+zJ €+E +€61-fr.+qq. g+ A
4 peridinin-, fucoxanthin-containing
dinoflagellatesTl oll+ ,J+ +2159 Hq+H:2,
ol dinoflagellate cladet. haptophytee+ zltrl]+
+4lql 9l+= oI+ +El_+_g ,r}€g "Ja6lH+qLl. + red-algal type plastid= Tlzlr 91fr.'J
dinoflagellates9 =^J€ (ancestor)€ tertiary
plastid replacementE Fdl haptophytee+El
ol=9 

^l4zll= EHg Xol4!. ^}]se, rel+ o|]

+ +q6J 7l€g ^ll^lg + glH+qr|. Tertiars{
plastid replacement olF.il dinoflagellate tt}
€3 Fz]]E :i=.e-E Bpl6l=rJl, fucoxanthin-
containing group3 a.,L}€ oJ haptophyte 144

^ll9 €€9 #zl6tgsr+, peridinin--typegl4E
€aJ +ls}4 r+dg F6]] ol]+ +5€l €49 ,*= 

^4
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Arll tr 11 sl 6lH+q4. Peridinin-type
dinoflagellatesb 4^l 6JH ol=9 {A;119 up:+

,ll 9= ++4.J tld$ eol5111, dinotom Tlgg
Peridinium f oliaceum, cryptophte zlgE
Dinophysis, green-alga Tlgq Lepidinium
viride Fql^J "Ja6J + 9l+q4.

!J x-l9E ol44qlz|€ e-e+el Dinoflagellate
EST (expressed sequence tag) projetctE zl9
sI+: i^lg **+qq. "*e 44711 gene59 e
{ ^llgg eA qee olf,af z.l+ i€El9+q +.
DinoflagellatesS +4+9+ haptophyte plastid
replacemeniE 4S.o og. ol= !qa^llg+El 

'-4
o_s ol5'6J geneEg +ol$= ag dslrleg €
T;lErll ll"l oll* gule.S "J"l I a"Jqq.
ol{ Iowa CityS ++ "J6J iE^l"JqrL. 6+6}
l. r4-/ trl+ $ql^JE oJ'd6l7le d 9l .llql 

=q
= 

gol 9lg c_E_e. €zl +3 *"Jq4. g-tr. otql

_q., 
^lHJg Eq HolE €E s: +++ oJolzl"J,

r4E C E.l toJoJ s-^l"Jtl4. FUJ+ ol+, 
'J

,J6l-^l-11.,61-^l= €+ql +g Ar+=€. "+o^lrJ 7l

g.Jq +. I
2002 L3 q+,

++++ gB

Hwan Su Yoon
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r1l 102i1 El+El8E+al +=tHal t7t7l

I El +(6J+^J B +6lel+g)

^ll102pl "ll"l dEql-pl (American Society
for Microbiology, ASM) qt€rllslzl ol4el Salt
Lake City91 9lzlSI Salt Palace Convention
centergl^l 2002L3 5g 19(?-)-zg.J(+)ql 44
7]]419S.4. satt Lake Cityb "lA Utah f9 f
E -q^l El+g 5F 4zl4IE I rJ 4zl#ll I zlsl
+'J, +*E^le 20021J +Zlgesl 7l]4lE^iEE
+4q]rll + g4^j 9l+. oi+'llpl zHalzlz]rt zl$
g "J+E 5, 694r+ Bl+.t.1 6JHql= ulzl+ -"I

Eg Le + 919.e.+, a^j oE 
^l=+ Tlgol ,JE

9i4. ^l7l7l 'J^llql H+g F= = 
zlxl-Jl 9l=, E

4 Hol= +E 4}eizl49 ++4= olzlE +-ol l
'ils 'l"J ol-Erle €ag E4']lj1 glflrf 

.

+H ASM ql+'llplql ++d +q]E 4e1-ztE *
10,0008eE +C6l*.c-q, "l+ql^l gF6l-7-l L+

oJ^l HJEdJ j1+, €+9, qlqlgd F Elg 6Jq"J

4elxtE$ dg + 91fl+. +€"JE= "l^JEeotg ++. ++. gql 5l d'Jql ,J4 + 25211-e. E#
"lq ++gEe+ E,-q"JEe 11"!E]fr.tr+. €.-r'ql^l

= +-Q topics, cyanobacteria, trl^ll3+ Fq i'
olql 4alol izllaft.zl dJtrl.

EE

++4lsl ag Special session9-tr "Bioterrorisnil
the latest perspective * f zllE 5A"l {6JElS.
4. irllgEql +c 489 €^t= EF cenrers
for Disease Control and Prevention(dH+4
"i ql'Jt]El, CDC, Atlanta, GA) A+gs 20018
109 +zl+ql 9+ ^JEql4 ol9 94 ztxl €Hxll
+g +4 otr 7l]4lElS.4. B SzJ3nevelopmental
bioiogy of a bacterium(zl+"ll +zl+E 4laBA
ql^-l+q .J€E ,Jg^la "t 4"ll^J+ izl]), ttre
initial laboratory response to agents of
bioterrorism(+zldgq4 zl H9 "l+.J Bacillus
anthracis9 4l+.J 7ez + al3 zllgg Hgd "l
dE ?=H azl] , 7lE+ CEqlelql ^l+g + 9l=

=-C"l 
zlal ulSEg ,l>zll), eehind rhe scenes in

the Anthrax Iaboratoryi from suspicion to
confirmation and beyond, Public-private
laboratory coordination: the national laboratory
systemg-tr .lqd+. zlts6]] 9 ' 11 EllTl^la ol+

"l+ +"Jr+ 4+E 4EEll4 *zlql 46J ^l.ll6J +

g/)l U+IFsfElt^ll
:f-l frild,dtuhiqdPM



cg q€61 !e + 91fl4.
++44.J el€ts*= 59 20"J(g)+Ej 

^l4r"El*.
4. SVrnposium: Crowth and mortality among
aquatic microbial populationsgl iJ Dr.
Caron(University of Southern California)S
"Growth, mortality and the development and
decline of harmful algal blooms"* zll$9-+ #
6l] a+9 +e++S9 zlzi9l Ell6lq Hsolflrl. 6
+E L]]g^Jg C*(growth)r+ ^IE(mortality)9€.+€ql 96]] "J^J6l-*1, ^JtlEg +s^"rr+.J41 ^l
EE 'JAg ol4 zlzl gtql 4dlol Mesocosm €
€ er+= €E6lH4. + +*-J .q"Jql 9.J a+
^tEEg +4€I z]1:zl +ol9 +s g"J.Jg ,Ja
6l-94.

€*? ol 
^J 

g +oloJ ttticrobial inhibitors,
biocontroi and microbial toxinsgli-l g"Jg
"F)o^id hi^-..-" fnr miarnnvcli- lnwiniirr hrrrLaVlu UlwqDDaJ lUl itllLlUUJJUlll LU^rLru.y u.y

the feeding rate of Daphnia on alga'+ Htr=
6fS.trl. DaphniaE ol+6J 7l+9 +C^leg
irnmobitizationgl +Z6101 24_48^l+ol 4.q!
flq. r4+ e €+= Daphnia9 E"l(4E=eJ?
E.) d^l 5Cg ol +-.1-"1 ,J+ae "JBJTI
microcystin9 ?+ al 3^lzJ9-tr ++g ^l+ql +C ,JEE u+"-lg + glgg _Hrdl$+. sl€ nr.
Marchin(Kansas State University)3 Fzl59
ol+s} B=+ +i9 B€+Cplql S;J o1]* +trl 9l

= €eer+= Bsa194. Cotloquiumr Marine
microbes/Drugs from the sea9l^l g"Jol +d
I ;tP X3Or. Gerwic k (OregonState University)
ol p$aJ "Discovery of novel antimicrobial
agents from marine cyanobacteria"ol S.4. 6}]

4l cyanobacteriaoJ LyngbyaB*el Curadin A,
Hectochiorin F9 SEl9CEeq EE-l "l "Jrll,ol=.9 

=^dq 
ql6J izHrl 9li.trl.

olsl 3"J4l.J 59 21"J(al) +C 9l= +4l=
Svmnnqirrml Tho miernhinlnorz nf rlrinlzinarvrvSJ ur rrin ttri;

waterl minimizing human riskolfl+. g dE
^lg9 +4e €zl] g*#= +E+, zldf+, cE
F +*-J e4e ^ll+qn 9l+. q4^J .JrJBa4
+fldlq g++9 +a qldc qH= +16l"l +"J
eI €EllE ++qI fl= +++9 El^Jgo+4 +€
zl f;r'|d Fqi qIqI 4tllzl 9i9+. Dr.
LeChevallier(American Water Works Service
(lnmnqnrr Inn )9 "Tho nnint nf nnr_,,npa rlson.
the microbiology of municipal water * fzll
-tr. al=ql +a eJd^Jql E^ilcg "JeaH
Cryptosporidium parvum, Mycobacteria,
Bacillus sp., Total coliforms, Chlostridium
Fq "J^JHlE, E+HJHql 46]] iT|a|*.ut. €zl] "l

+ql^l +++: "]l+ qld.lq. g+.lzl: ?+n 9l
q= "Je ,J€g "t+4dlHE+.qlsl 4galioJ 59 22"J(+) +C 9l= +zll+
Biotechnologyol94. Dr. DaSilva(UNESCO):

^lFq^l 2I^ll7l:. Biotech Century4r t#dlH
1, zl+gklg} *9 zl+4 EJA+^ll "Ieg +l6J
bioremediation, biopharmapseuticals,
bioinformatics 5lol 6J+ +.q E^ilzI E agg
ql+6}*.+. E6J Asian elephantsE^J tEel .J

Eql^loI, Asian tigersE "Jellol^lol-,oJ+, Czl
+.= :14-1 4+, Latin American jaguarsE o|
e€lElLl, E+€, a;ll r4:r' dl^l? Fg sH+ql
€+ €+ql q"| Aq.J ,rzJl E 9iflq.
President's f orumgllJ Dr. Boetius(Max-
Plank Institute for Marine Microbiology)E
"Who is keeping earth's breath in check? -
Microbial symbioses fuelled by natural gas"
+ +zllgs= F"ll E7l^JEll9 zltl(sediment)oll^l
Cl+g oJ= 4 ol=ol +^++ql trlzl= g-Jql ql

.tol €€6l.9+. "ll+9 Ezl4 4}s+(Anaerobic
Oxidation of Methane, AOM)E +'l]-l'= "l4Eg "lzlztlzl ff E4Elzl falfgr-], biomarker
+ 165 rRNA-targeted probe= ol+6J Bzl^JE
q4 €+ql E6lE Archaea(i^ll+)el ++g ^Jl+9 consortiumol olfloJ HI*g +"Jdl= ]j .99
tsj1 9l+. AoM uJ+g "lleq ESol fzlaJgl nl
4 zl*9 9.r1. Co.rsortiumr-fl ollr.J ql+-&clE+
q %l-++gs_e Ee+6i= ^llEql ++4^iEeg E
q.6l 'Jqzlzl= ?+9tg+, H2, acetate r4iz
formateTl 7}:.^"iol 

= +rJ4^l&EE +gqn gl

+.
ulT"l^JEqL4= trlSEqr-9 714 o) ++, ++

"t 9+ 5l E= +ol= "J+qL ql+E ql-sle^l qz1
499 z'lB+ 4€zlt Journal of Bacteriotogy,
Applied and Environmental Microbiology,
Journal of Virology 5 11++9 d+ql+zl= g
A6l-z 9leq, ol H q}€ql slql ^lE lBZl 9
sessionsol 4zl 43 +^llE 5;^lql ddJc cEe
:f +E7l Ell+6}s.+. e"Jol q6l +dg '*j1 gls.
trJ EoI= 1) cyanobacteriagl 9.J +egE4 ol

E pl^JEe+q ++E€ ^J4i, rsljl 2) +Aqd
Eeq trl^JEqL4 ^Jg6llql +6J 4*o1fl.4. +€
'Islql ^J "Jsg t.Eg +46J 4i+
cyanobacteria9l +6J E+g 16€0lfl+. €+g

1-^^+^-:^or speciesE + e e. "ll
u J a rr v u 4 u u g r I 4 --

Microcystis sp.4E, Synechocystis sp. 3€.
Synechococcus sp. 3ul f,9E 6^lEl*+. S+
{+ql "l= ++ee IJ6JC "t 'J++9 +z|^JE
+4 t*zl 4€9s phorosysrem IIoll +q"L:

V;} u4rFqslt^.lrl
:r-"/ tuMcdtutu@d':lq



psbA geneql +6J gllzl *9itl. Cyanobacteria
E +dE4P-er.l PCRE ++g 165 rRNA gene

= 
.l+61'= DGGA(Denaturing Gradient Gel

Electrophoresis) +4Hql 9.J gA^lE, ++ql
^l +dE EEql 4aJ €7zl- 3$ee E*3 rJolfl
trl-. ol9lqlE cyanobacteriazl dtldl'E cyanotoxin
9 ?=r+ srj zJa9l 4EI ql+. eirCr] AizJ"J
E4-"J cyanophycin9 Sdql +qI S+zl- 7+7+ 2

"Jr4 9.1fl+.

71 e

#H ASMg r02rl qL+4pl: d ^ll414eE E
^ll^lE]-.1 9l= +As$EAE^J 5--^.iEd9 Eld5.
+4 E6]]ql qlsJ €+71 *ol gEElfl+. \t+6Hc
+6JE-E^I "l^JEqr-4 ed]ql +Col l_olzl_r 9].:
E-JEE= PCBs(6), MTBE(6), TCE(5), TNT(2),
pcE(l) €'"l nl-n4 ";ol g+El-1 gl= aee +El,
H+. E.J cyanobacteriagl E6J +ol"JC g "19
"J^JEzllql ql.J S+: qddl Ele +dol 9leq,
4"lzl ol=e+q ^J4lEl= ^J4€}^JE.eql 4+ .J

+E g-"Jdl ol+q zl n ?l= z)eE +"+El fl+.
Satt Lake cityE qzlla!,i.l-z]- ++ 4t4lEl= *

e_s^J ++^l€ql ql-J .J4zl web sitegl ^J^ll6l,
Al |tlElq ileEE ol€ql g}^l ql+g alE zlol
€461-+. sl9at"J salt Palace convenrron
Center3 ;L;}9_+PE] zff,zlE 10-15+9 zlul!
,J4ql flzl6}n 9lq €46}H+. EsI ql9;!t +H
ql Eg, *zI, "-44d 5.ol "Jdlll 9lq E__H-E oltl
6l,7lqlE 4!}61-*.+.

€eE g"Jol olB qr-+4sl= 
=l6t.1 ^llETll 

!
4 42 ++r+ 'J4. XaI, ASM qL+4slg fxllzl
bioterrorism$ +a3al"l, +^J trl^JE "i +^g
ezl^Jgql4 ?=, $^JEeg El^Jgqlrj +6ll -!
trl^JE +?_ll E= "l^JEg ol+s} "Jdc q.H got
ql 4fl Hl+ol a/l ftzlal*,4. 5a11, d^lEz]izl
=-tl rttftlfleq 

=dl 
+rtd$ql4 HJH, 

^l+ 5.
i+r- g^ll9 |zl rtzlalq .J+ ^JE4}E eotq
d**xH49 zli.6J + 91fltr1. dlzll, d;ll ',JE t.
E E= 4zlzl +qi^J 6JE.J9 Bl+ol 

=_7ll +7161
f.gg {+E !=4 + 91fr.']'. ole+ Ag €^J'3 4l

= "JEg .J+9 4e|zl€U C 4 ol 
^llZl 1091fleE

EE6l*.+= qlz}S 
^^l4E $dol 9l= aolq.

ole+ eg Ar+= C+ q tBr,llg 4l+4 oJ+Bl zl
gql 96l] 7l:.6}qqr c4.l,q, olzll E Eqrg +
41ql dqE "lcE+ t+ "t ^JE1IS gdg g"tl
4l+4.J xlfl4 +Col gs6]-+r s4aJrL v)

--d+d}|4B TlErll trFq "7H"I|.E 7fC 5el
+E 7H €"1. uJil-d r1l?J^l-

z)vlz)_* . +d €(U ^J4qr-g" 
. 4zui rNqriz)

ol fl-,-1| ^lUH Rl+6++sl ol^l-Fl^l gzl,(rJLJ
z))zl a\ffr.J^l q 7l++oFE qEqlE"l, 4e+E
++tr zl€rJl d+q 7]] z]-= +€eE 6l-= d]3+
E 

^Ig4+xllql 
?]q^i y+g ol"JEol 71]' +r dl_

= 9"171 +^l g*ol- "l+ "]]a+E ol+ql olszt tr*

+= Eaql ul+ 7]]' zl 
= 

714 "lla+g +Hg ,]]

C"]] = 
,i3 zllg.JBl gleq rql q-4 ol;.l-ololl,<l

: r ^ll.Jg "J"f ="1 
+d zlglzll ,]]C"JS F]=q

!-4'I. zll$alS_z $zt= "l^lslg €E9l .4el zH'

^l= 7l4l d]a+= +E ++4'J"l =*H 7]]€ ela

^l(^l"J)= +C"ff,_.r, ol Ea^J= +A']] +e_€

"1+e+ =9"1q 4+rl ae .Jg "J5zll € a.Jq
4. ,.]-+^l "l z]]c.Jg e4e Btrl +g EH ,}]€
4LEol ql€+l?lslql^l ol+q deH d|= EfaJql^l

*d =;qlol-E-ql +99 fl_,-15 z1l5'afzll g a.J
g Hl 6l L-l r-I

/H^Jelaee dq-J +Bg Bold4l-=. EJ+.9 rq
_*^ldl-99.

I. +=^lE (Green algae)

I) Codium dichotomutn (Hudson) S. F. Grav (z}]d
7]\

+€E 4Hq qgg kodion villus (+E)ql^l +
4l +iHg dicha two(E)el tomos cutting (xl
z zlzl)ql^j +49dzll^l +Be F e4e a+zl

= ar+ E+ €44 =a$ 
ra3a1q

1. zJ4azl 2. u]zlzle4(g$g _FE teljl Ea
zla ulltlzl "Jf 9.1:1a1o1...;

2) Ulvaria obscura (Kutzing) Gayral var.
blyttii (Areschoug) Bliding (r}1€+4=++4)
ol+3 s+44q +6}= +ol olq4 a!}4r+ql
+.1= dg naJ6t:z E+"Jg ,J"J4q €-+4 ef

: +B€. ^lzlldt= 'Jol +€. asE czl€. Eql
+Ba'+?-Ie+ Hl+6Lq gEql +Bol czlE E+€
44 5e4 ,J=sgg +58 qF+ 

=+^!(flr.-,1,ft)eE ErJ ?rll H^4q= €9 lela;q
1. 'Jrl4^l+ 2. 4+,J+4 3 A+rJnlqt 4. "J+
(IrEift)A+4 5 .JqI'}4 al]aqrqql Hzl9q 9.1=
++4'= rzjalE 0 "J+*vlzll 7 as,$44 5
I zll^l-J + 9lg.

V)r tl?IF4e]t4rl
rr-,/ tul*ndtuhisqdPM



II. aa^lE(Brown algae) 9dzll^l +B : 1. *l/rl4zl Z. €lz.,.l4zl S. 4
E.]1^l4zl +. 

='f:,r-..,.1zllzl 
b zl=E^lql7l

3) Dilophus okamurae Dawson (zl1rEBfB"J
=(E olE : Eg+^) 7) Pachymeniopsis lanceolata (Okamura)
+89 at'Jq qgg di-twice(FH), lophos - Yamada (zllsui)
crest (r=-*'l- "J'11 +9 +"14,J^l"l+ EtE H€ +HE 4.Jq qgg pachys-thick(F4e),
I 9"16J)ql^l +r_ll meningx-membrane("_l=zl)ql^j +4
+4Bg "Je d]aqlzfE "J€ okamuraglrl #4 +ABE 4Hq +4 lanceola-lance(*, 4l€)E r,

9dxll^l EH:1 RrgElE*EJ Z. SutFr€Et=J 9ol. 9dxll^l +€ :4Hq qg "i 4z +qlg //

"J 3. e-7I++fEHl'J"J Hl*6J F"i +.++zlHJql^l= =+7lql ^l+'il+ .i

og /lzl.fl9 Bq EzJe 4rl HzlE af fcl.. olel

4) Kjel)maniella crassifolia Miyabe (7I4^lEt) 6J 
=Cg 

]lq6lq
+Be u!9ll'Jlg a+qlzlE tE rierrmangl^] # 1" +EE z_gEEl
4
+48 9 elHq +4 crassus_-thick(F4e), B) l/eoholmesia japonica (Okamura) Mikami
foliums-leaf("J)9 9tr1 (rl]ts|++++"J=(9 ol$ :gull^lol)
eld4l^l +H :el+€q]* +E"l gn se+oJg +89 +Hq qge Neo-new(rlle3) E=
++9rl "*sq +4+4 +.++, 'Jgg +6l]E, young(9fl)4 trotmesia-4Folzl Holmes 4*
zz|-r=-6l]g u-t o}e_E-4 F 6J'll "l olaJ4g 6J+Zl .J€q^l +4
ql 

^j4l +Edf= 5Cg nzl-J "ll ++ 4BS xllrl +a'€ japonica-Japan(oJE)9 9"1
el (+:zE .JEg 7l_.iEll(i'r'_,r)4 4=ql ol=..s_ 9d4l^l +B : +Hq qgg +j161-r E€ Bl-++
aE*g ++971 *+4',71a'(EE)9 b9 'll(E)zI ++gg 7l^l+ 4 "l]a+el +Hol 4E dg o"
= €^J.Jtrf-I. 6]]^J Bq{ ol="J -l"J
1. +=+^luf 2 *FHrlrlut 3. F6l]+^lt't 4.6J 1. ^HH}++++"J 2. qilHl-4+'l+g 3 +l++E
+r}^llrl 5.5-6ll"Jql^J j!.a gl= E_+El^lEtE ilBj
6l B9t-s-+ 5€zlEql zl^Jdl= 6lla+ +Eql E 9) Chondria crassicau]is Harvey (zllrld)
+ 'E+"9 B"l^l ^l+++.1 6tE 

= 
g+g "t7l +Eg +Hq qgg chondros-cartilaee(€€j

6J + 9l+. zl)ql^J +4
+iBE +Bq +4 crassus-thick(F43;-

5) Petalonia fascia (O .f'. Muller) Kuntze (zl] kaulos-stem(€zl)9 9"1

"lqll) 9a4l^l *€ : +Hq qgg €=€ r.4_r' ol =
+Bg efHq qgg petalon-reaf("J)ql^J +4 ol +el"J "^ld"+ 6l]a+ Tl€.ql €e4e-e 7l+
+AEg +Bq +4 fascia*band(tr1) E= Etol ^l*-eE 

ol+9r. qlts +"Jg ta4EL. tr:
bundle(Eoj94, 4B)9 9"1 Genus nameoJ +-r' HE "Chondria"4ol 4€=
9dxll^l +€ :4Hq qgr+ srl, del4 =c€. E y+ol ol+El-'i "^i: EIE +4"J ^l!"ol ol::- l
-]i46tol E= +89 "Laurencia" 9 ol+E= Ell+ H:-
1 "JElq4 2.'oiol"lq^l g.4ts"lg4 ol+l6J €€€. aEl6J oll zl]rJ€ol #i;J 9"1 e :-
olq^lz| uJ{iaNag €4= 4441 9l e Es glrl 

^J€ol 
Elqot 6J4.

9alzl +g aee ^J4E 1 +^ld 2. +\€ (+zJe €6].4 "ll^l) 3. €:.,.=
II}4^J 7H^Jd+(chondria) d]6+ TlgrJl 7l]-;

6) Gracilaria chorda Holmes (7Hrz^l4zl) atrJ€g Bl+lE

+BE +Bq qgg gracillis-slender(z|!++, @ zHrJ€-*^J€s El+lE
€E+.7t9=. g{+)ql^J +4 @ rJFolTll^l€-?Fol+^Jd
+4Hq 4€q +4 chorde-string(3, € €)el @ 4^l7ll^l-!--4^l+^J€
9"1. "l ++ .J^ltlg +6ts 

='ql 
++61-€ zl-* @ EBzHrl€-'JE+^ld

4* 150cm ol^J Elq e]€E*oE ++. 6l+ + €) rz"Jzll.!!-:aol+^l€
4ql^l= €4] ^le*4 ==91 

?lzlE 6l,rl. E ++zJ @ 7l+aTlzll.rJ!-z||.€71+^l!e u1+lqc'
zj rLolTlE 6Jrl. ol/]6J qc€- -]r|eldJ ull EIBsJ z)eE c4g+.

t0 iZ)l U+r=ci ^=:
:r/ N-,ab-r-



I0) Pterocladia car:illacea (Gmelin) Bornet
(zll*F)
+Bq 4Hq qgg pteron-wing(9zl\ r'r^'r^^

, , ,-r ,r \^,r ,r 6 i,, 
rrl' ^r4uuD ' olrlEt(8EqqFf, tr+)-+ Orancn(/l^l JL]l ^-l ii,c{l

+Eg 4Hq S4 capillus-hair(=J, E+)9 2Oo2E Bg 2sg-20OgLJ Bg 20 g , El E9"1 Portland State Universitygl^l ILJrJ .JzltJg zl'J.
9dxll^l +B : 4Bq q94 aa+E^lg r-oJg €T 4zll; trlE 6l]"J^J44lql g-Jg Elzl= ++
jleJ6lq €"Jq phytoplankton community9 +4q 7l+.
t 2.1*F 2.' e++ 3. 'Jg++ * (gzJl *izl-rl4 ,_,:,. ^
4 zl9 ++ Elzle+e+ 'Jr+g at+ +^l7t =x"J J"Til; ill;jlJ"Tiii55,,",r Environmentarg :7q6J4E 99Fzlrl4E +g age ^J4E sciences and Resources Irortiand Starezl*+zlrl4,94*Fzl^l.4..?) University, Portland oR97207-0751, U. S. A.

Tel: +1 503-725-3833
1l) Crnl.clottnin nrolonrrata,I Acrerdh (7HZl +
;i;; 

vrr \'" ' ' 'ftBg(d ElgE+l+r.8Eq'r+ f,+)
+Hg 4Bq qgg Grateloupia o*^9 6ll=oJ .Jees A^l= &zlAz| Grateloupollrl fr4 €q4; 611-0048 H,#rtfr,t +iAfr IF*AHET rEH
+483 protongarus-"Srlg ql^J +4 1-11 btl yc1
gdzll^l +B : qg4 el+€4= ilal6lq Teli +81 0774-44-7113
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1) 4 ^l-++l
. az|$(olEl'4^l+{+, 2002H 29, +HqE}r

^lE4lF++tl:rd, 
zJE-nf +d "J)

-EExll+ : ITS4 Rubisco spacerEzlrlgql =Z+ ql+41 ,J1+ nzlu]l(Scytosiphon
lomentaria) I ,llF+'

2) +^|+9
. oltol(olel$rlf$, 2001H 12E, gE Hokkaido

University, zlE-il.f Terunobu lchimura)

-=E^ll= : 6]]4146l+'a gAd+ (Derbesia)9
sg-€l: ^J5,J€€. €!.J 6lt1-g 

"r.Ie+ 
H]]+zt €Crl

^J "t ++zl €€r+dg 5sI "l!+ ^lls^7]+E "!
5 (The life cycle of Derbesia (Chlorophyta):
the alternation of nuclear phase and
behaviours of nuclei and organelles in

n6cia .n A oqmotnoone.eiq)DVUr WEYITCDlD 4rrU Surrr\ uv6vrl!uru/

-tsEPsJ: g A€+ (Derbesia)g .+'"jE+
(caulerpales) 9l +6t= 6114l+-l +as zlfitlzl
^JHlg 2rl]9 dg-++ol Hn9*.tr}. 6l+= zl-SolzlloJ oJ

El]+zllql^l €C€ ol€E ul]*xl-, + 4€9 +CE]]-?zl-
e+ 4€9 zlCEll*zl9 +C4 -J4l q+-J
(karyogamylol ojoiulr -L 4a+ olullxlloJ 

^PJ-g 
Ezl'

^il= €c6J4: aolq. "l+ ++zt €^J4c9 aTlql

'ZJ++9ol 
oJq+q 4"i +€E9 stephanokont

zoospore5 €^J6J4. Stephanokorrt zoospore= g"l-
4q zl-+9 oJ H]]+z)l71 9+ (Neumann 1969,
Ie74). += 44= 5"JE €+rEol dolC=J+*er
il (microspectro-photometry)E ol+4q S=J+g
5l6J "14 DNA"+g Ecl= 

=C€I 
+ trJ€+g E

ztxll: "J EI zll "J ol -"1+=rll (heterokaryon) 4l
E_:z6J 4o14. = 

Hll+zl dEJ+ Sdu}]*zl +49
44 zl-dEl+zl +49 qe -"1+6Jg 6lzl ?+_'L 7+

49 qol e+gg "J+6Iol 2++9 q, 
= *dul]

*zl #49 "j4 zl^JHI+zt +49 flol Ezizllrl
ql +=slt}-z g-E6.l-fl4 (Schnetter et al. l99r.
1985, 1986, 1990, 2000). olel+ ol-4+€xll4 s
g+le zl'J++e+ B4++ql^.1 E:il.g Et= glzl+
a+ql^l= :r qlE *otgf fl= 1l7l+ cg€-E 6J

€4-e ++g g*_e-q +=-49 ^Ji"JF 4 t tll
ql 4611^JE ++€. HJgt+. alxluJ grJd+g zldEl]
?zlzl Fl+lgcg ++= dr+ ^JlE+rlql "14 e^J
ol Hp+6Jr+: dg _il.461-zl ?+9*+= a 

='ol 
+xlld

o-+. Bol 91fl'}. olBl6J BrJd+g 4g+}g ++r+
ae ,JBe-tr. 4lrJE 6l-*.t|. Ezl €"lC+++Hg
ol+dl-ol 

^JQ|+lg F6J q^JE Bol= a^l-6|*.4.
r 4al +A+ €Cg -EztzllE e.ll nxa-Jol uI*
^ll9 "lrll DNA"+E 2EIl, + olull;jle ag .J+ 9l
fl-qq ++^t €^Jr+C 4 z.zl +4lql,tl zif$i$ol

.JolrJ*= 4.ol rl^l-E]fl4. _zal-rz ^Jg-+]g F6J .l
I "JFg =^l6l,zl +l"]] -"jg 

=ol4se 
-.j'Jg^I

"|oJ €l}€"laeE T+361-9 e_q, F4drtd"l4
€_ 0l€-61-9 +er+€g +361-fr.r1-. :1 4r+ fC s

e+ql "_q+6Jol 
.Jq+= 49 $Aoi$eq +Cql

9"]] €d€ szl-zll= olE]]zll"J ,ig "J+ 9lS.'].. ol

^Jq e r+e ?] X €+e "l 
q +=ill zl "l-U €--"1+=

xll (homokaryon)olq =+ql^l ol"l+€ill= 
=^]]6l-^l ?*: Aol E+-"Jd4 (t-ee et al. 1998, 2000, 2001.

Phycologia).
7l-:-q 7JE (DerAesia tenuissima)9 #izl €

C4C9 F4 dxl€"lZ o E. +e6LS.4 #fzt €
c4dg ++.&g €4Hele+ "l trl .^llEiTl+g
El^Jl-7-4HEql ul+ 57HE +4lE LIE+ 9t+. €
*a^llel. +41 1 ++zt'Jg ^llE3e 2++4= g
,r 9ltrl-. EEE d"l] 9l:'l+g g+ill+olq 

^llEqr+ d6l] ?l= q+e g+^ll= zllE+ +=.qlEi
7l+ol €46l'= ^lls+l==o]4. +41 1 ++z],'Jql^Jg+^ll= d+eg "*ol._EoJ6|= amyloplast_E Bf

flr+. +41 2 ++4.?4 
^l++ql 

fl^l{} qql^J:
,J+zll1+g dzl glrl ++ElE synaptonemal
complexT| +aqfleq ololl ,J+rj[9ol "Jq+=
ag "J+ 9]fltr]-. +41 3 ++'&ql^l= 44ol €C
94. ol 4E€^J^il= %lql€ola S+ql4 2++^
e _H_:agHLTl 9lzl"J : ol^ll+a= +++ AIl t
++a.J 'iol 9.J9fl+. RAI 4 ++rl. ql^l=
++4 'Jg "l^ll+=4 E4zI +e!fl4; t) zJf
gg er+ €^dg g"jg 27Hg El"J 

= 41 -"j3ol
++g 4"J1-"lr+ ^J'}]4se = 

El"J24eE Bel+
'+. 2) 4"J2qql^l+ +4^l7l 

=€6J+. 
3) +grJ

ol gg4q ++g 4"J1qg egrJes EI]=EIq
flslql+. 4) +4^l= 7l z]a4lE^l qgg 6|q €
tr+^l= "JB^lrJ+. 5) zlzJc;-llql: 5e4t sz11

9 rng+a7l ggs}4 +41 s++zl*ql^l= Tlzl
A^llel $=+ap+ €-e4.,.19 €^"rol SCg+. 4
+ 7l=sad9 *fzl€^J4cq^l= * aoz119 I
Eel 167llE 49 zltl trl4E stephanokont
zoosporeE "-1 aozH €^d.JrI. E €+ql^l= +4
tl€EtJ stephanokont zoospore €€4€9 "l417rHal= 

^J 
€-_s_tr +A"l*.+.

ol € Hl] +zl d .Jg al-} zl} ?l ,J € 9 ul] *xl€ C
4Cql^J ^llEiTl$9 "l^Jl+4 Hsl-el ^llEiTl+DNAE 6d+€- %lql, €* 4 dzl€trlag ol+6lq
++61-S.tr].. tzJd49 E]]+xll: 

^l+olzllol4 +^J
El]+^ll4 ztCts]l+^]9 E+€4= ^Je F.J6l-+.r4n dxt€"la ++ql 96J ul.rllfa Ee zt+
oJ El+xll71 4E tl.J6lrl. 6l-zl+ €^Jg El]+zl=

^le EoJol ^}nl oJ d€4q_l ol €EH+
(anisogamy)olrl. 

= +^JHl]+zl: a€olq 6J 7ll

E ++g 4r+ 6J Tllql^l 
^Jl7H9 

trle+g E+^I. r
4,1 EVZI€E 6J ,l]9 

= 
trlE=-4o}= zlzl n

9l+. +E zt^Jts]]+zl= 4€ol4 sI zl]9 -"14 * z
,l]g C*4t (Hl]+,119 g+^lle+ €r]]zl F"J6J) g
+^ll, r4r q+9 trlE=EElo|$ zfxlrz 9lrf. €
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Ell4 ee F"J6J zl+9 g *6^llql^l q € zll ol€ 9
^J ^l ^llE 

(H]] +zl)= € d al=zl r r+C g ++ dl,9
4. Hz.l tia4oJ El]+zl €^J449-ftr;13 u11o3

4l= q'J-,1-q u]]*zt €^Jr+cg 5:6J ul,rllfael
EslE ++6}fl+. t 44 E]]+zl €d4€9 szl]
9 B4lE +Hq zlq +^dEll+zl-€^"j4Cql^l+

=ol4 
oE rl4l 2ql^l ^]EizlS9 €4E4zt *

+E]9.+. = 
ol€tsI+g ol€€e +^JuH*ul €d

r+Cq +Zl 2ql^l ^l4I€4= ag 'J+ ?Ifl+. rall u11921 €C4Cg €:6J nNa (rllE-"jr+ g+iJl
'i EIE=- 4ot9 -"1.J^ll)g "J5g €""+€"lag
ol+6}"1 ++6l.9+. t 44 :cAl 2 +^JEH+zt €
^Jn+€ql^l =ol4qE 

g+^llel "lE*-4ol- DNA
I d'14 id.l +aqfr.trl. ol4oJ.rlls^zls9
€'llHEle+ DNAg "!F9 d-scg zlrll6l +a6t
zl 9l"l] E9dzldtrl4H (immuno gold)g ol+dt
.l +36}s.Q. r ar+ ^JlE^7l+ DNAg dq4i
€4 ^JlELTI+9 €4E+zl ^lE "Jdt SZlzl
?19 zlbCol ,tl.tl- q*+. F€Hl]+ (isogamy)E
+461-= Eaql^l= zl+ oJ tsI+zt7l F.JqI €4
= Ei1 9l'l-. ol4-J +€Hll+g a+ql= 4oJzilgidg €:E]6J ^llEATl+9 +4d €EI Hclzl u]l

+zt €d4^Jol olu d.JzI €c4cq^l "Jqs
+. e €+ql^l= "l + ^J^l*^], = 5€H1]+e+ d
€4e ol€EH+= 6t= r+€. EljadJ 44 ol4*
-4oJill9 dq4 is+71+e+ ^llE^rl+g €elHpl
7l +44 F€EH+ql^l ol$ull$_tr.$ rlelql .J g
"JsE 4l+flg 7lb^Jg ull"Jaffl4 (Lee et at.
2002. J. Phycol.)

. crJg(olrlE^1fl+, 2001H 11€; g*^ uNrv
-ERSITE de Toulouse III (UNIVERSITE
Paul Sabatier)

-=Elll= : Phytoplankton dynamics and
recolonization after a biomanipulation of
,l.-^ -^^r -l^--^l^'rne punL-ue-sarars reservotr

-==99+ : Pont-de-Salars reservoir is the
uppermost part of a regional series of
reservoirs in Lhe Aveyron-Tarn complex.
The reservoir is of the canyon type,
horizontally long and dendritic. sheltering
the water surface from the wind and is a
warm monomictic 1ake. The main inflow, the
Viarrr river exerls :l mzinr influence on
watershed inflow and plays a key role for
the supply of nuLrienls.
We observed great fluctuations in interannual
and annual phytoplankton biomass (biomass
and chlorophyll a) and abundance from 1993
io 1996 as in other lakes.Moreover,a fortuitous
biomanipulaLion (total removal of f ish),
involvins whole-lake emntving was carried
out in 1995.

These inter- and intra-annual changes in
phytoplanklon biomass (biomass and

chlorophyll a) and abundance were
na^i^d h', a66nncilinnol nhiiccoru parrreu uy --...y-- -..angcs ln

phytoplankLon groups and species, as shown
by descripLive methods, clusLer analysis,
and CCA. It was difficult to identify a mean
seasonalily, a typical year [or the typical
seasonal successlon, and a characteristic
species in the season.

As fnr mninr ororrns hnsod nn fhoif felaLive6rvsvu

abundance and biomass, there were
Chlorophyta and Diatoms before and after the
biomanipulation. The peaks of phytoplankton
biomass (biomass and chlorophyll a) and
abundance occurred in early spring and mid-
to late summer before the biomanipulation as
in other Iakes. The increase in the
proportions of phytoflagellabes (of the total
phytoplankLon bjomass parLicularly) was
observed after the biomanipulation and it was
mainly due to the contributions of
Chrysophyta and Cryptophyta. Furthermore,
Mallomonas acaroides and Cryptomonas were
pioneer taxa for recolonization after the
biomanipulation.

These inter- and intra-annual fluctuations
in phytoplankton biomass and abundance
resulted from the combination of abiotic
factors : hydrological effects (".g.
seasonality of NO3-N, Si in relation to
inflow and outflow respectively), loadings of
the inflow (e.g. NHa-N, NO3-N and TP :

bottom-up) and biotic factors (a fortuitous
fish (mainly zooplankivorous roach) removal
biomanipulation : 1ep-down or cascading
trophic interactions).

Fish removal biomanipulation in 1995
resrr'l ied in q ooneral imnroveryient in the
quality of water although the reservoir was
deep, large and stratifi ed: a drastic summer
decrease in phytoplankton biorn-ass (biomass
and chlorophyll a) and abundance, a
spectacular eariy summer increase in water
transparency, an increase in hypolimnetic
dissolved oxygen, and perhaps an itrcrease
in rhe biomass oI large grazers according Lo

other authors, after the biomanipuJation.
The Viaur river exerts a major effect on

watershed inflows. The seasonality of the
^1l..li-i+-' ^^nd,,^fivirv rnd nitrrle nitr.nopnaln4ftlllLJ. uulluuuurvruJ arru lrlLlavv ..

in the reservoir seemed to follow that of rite
Viaur inflow. Nitrate nitrogen in leser''.'i1r'-.
is the substance which is rnostlr af f :,:. =:
and shows a significant lelationsh,l ',','::
the inflow, especially in rr'. r:-:'.: . -

watershed. Therefore. ir is :,-.-:::,
improve the r,vatel qrrar:.-.' . .. . '-
Salars watelshccl (r-i:,. ;-.:. .... :

u) gJ+IFslgtt.trl
frlMildtubiqdp1M



or'der to reach better water quality
downstream. Moreover the Pont-de-Salars
reservoir has tlever shown nutrient
deficiencies probably due to high nulrlent
loadings of its inflow and surrounding land
use patterns (i. e. agrtculture, cattle
f arrning). Thus, in the Pont-de-Salars
reservoir, nutrient limitation should not be

critical due to high external and internal P

and N loadings (highty accumulated at lower
depths). It does, however, became important
following the flow operations including
biomanipulation which always results in a

highly disturbed system.

.S+a(oltt"-lrlf 5, 2002H 8E, 7lEq44.il.
^dB4rl+ 4E€B'=.8 g+€, zls-il.f
ola)

-tsE^ll= : ++& 4Ht=E"J+(Genus Svnedra)
EE+g B++4 €+

-==9e+ : E"J+(diatoms)9 'J +"J 4Hh=Eg
4(Genus Synedra)ql +61= ++= d ^ll4l4ee +4lq l]H916lrll 

='d6t= 
E++eE ++6iZ

+ +zt6l-= S:9€4= A6l-r', 4++ ++_9-s 4
96l-2+ +^ll= "J=q ^Jel6J4. 4B]-=E"J+
(Synedroids)ts €ql4 +^lC "l +^ll €^"rq +^t
^d 9 e .J 6]] ,J + ,J g E "J !+ (Family
Frag 9l= '/J *E"J4(Genus
Frag ql 9lq Y+g gF"l ?lq
q + 9lq g+ql4oe 

=+ol Ela 9l+. E+^ll4= HH, + +g 6t+E +
(Genus FragitaridgE F6J4q ts++4 dzll=
Eg4 "E. ol;la|! zlar+ + +9 44 +B€ +
otr oJrj6fr. ZlrllE +g q 

^ll+el^]4 
016116l=

zld"l glqq "lql ql6}ol flx|zfzl E+ol El-z 9l

'ol4"J 
B+qL4t €zllql 46J =+e 4ts}=E"J

+rl ,J'J5"J+ql +61= €#zl *4€"la 6lql^l
+zll :loJq xlole +Efll € += 9le+, zllzll9

^,llE ++ql^J= +ol ol]* zt=. H}=E"J9 €Elle
'J6ll +4H(valve face)9 geol $olalzl ?*i E
,tI e+ql4 

=^dol 
g + 9l= 714 €4ql ql6J +

3ol g*zl ullEgl F +g E+61 +B6J + ?l=
€44 54Eol ++6J Aql 7l.J6l-r' glq.
t €+ql^l= 5"J+ + e+ql4 €^]ql EI6ll b

qlol .Ja gl= E++.J 4Hl=5"J+= ql^J_g..e.

*ql€"]44 +^ldzld"l49 ol*ql ++g 56t
q +49 ,J"le+ +, ?Jol 4 +9 Blg, d+9gE
+ "l tsl]g *4. +49 E*, +4"J+9 E*, q
F=E E*, +Cqg EO}, C+qE E"J, "J€E
714 +, €-elqE !-oJ, rEkg E* "t tsIg 

^J
4, Ct+B99 =zH#+ "t €el F €4q14 

=^Jql zla6|ol e+ql4 "t €4q14 44= 6l9eq,
"lg*l -a ++!l4l= 

=96tS.tr}.g €+ql^l C46J tilEI=E"J+= Patrick and

Reimer (1966) "t Simonsen (1979)-ol ++illAl=
trf+ 12+,17H+, 1H++, 2El+€+ee
Synedra acus, S. cyclopum, S. delicatissima, S.

delicatissima var. angustissima, S. goulardi, S.

incisa, S. ninuscula, S. parasitica var.
subconstricta, S. pulchel)a, S. pulchella var.
lacerata, S. pulchella var. lanceolata, S. rutnpens,
S. rumpens var. familiaris, S. rumpens var.
fragilarioides, S. rumpens var. meneghiniana, S.

rumpens var. scotica, S. socia, S. tabulata var.
obtusa, S. tenera, S. tenuissima, S. ulna, S. ulna
var. aequalis, S. ulnavar. anphirhynchus, S. ulna
vav'. contracta, S. ulna var, danica, S. ulna var.
obtusa, S. ulna var. oxyrhynchus, S. ulna var.
oxyrhynchus for. mediocontracta, S. ulna var.
ramesi, S. ulnavar. spathulifera, S. sp. 1, S. sp. 2
F + 32++9tr1.

E.6J g €+ql^J ++g 4Ht=59+= c+ol Eg
€4"J S. cyclopum group (Group I), +4ol 7l=jl
A Hl=€ElloJ S. acus group(Group [), F4ol g "Jgg €4oJ S. ulna group(Group I[), 6dqol ++
€4"J S. rumpens group(Group IV), dF9€ol BB
g €4e S. putchdta group(Group V), F49 soJ
ol S-r' EIEEE € el"J S. parasitica group(Group
u), A5€ol g gg€ € 4'J s. tabutata
group(Group W) F Tzlzl groupgtr 7go3 + 9li.
4. (e-mail: diatomist@hanmail.net)

. .Jil+(E^lE++lf+ 20028 2E, '*+4421€S

^8E+qq, €4 ++^JB*tlg+g +a
^J€+tl€+d =+)

-tsErll= : ol xllaJazl$ cyclostatgl^l ulrll-4F
.J€+gq "JVzl FIE!+ +AA^Jql 4+ €+
(Diel Rnythms of Algal Phosphate Uptake
Rate in a P-Limited Cyclostat and Their
trffor-ts nn Iniersnpcifi c Comnetition)uyvvr !rv

-==gE : ul{l=.S= E}]-? ++6}:z +^t-J goJ

^43 
ge-e 617l "llEql , 7l+9 4'JolEo-e.=

pl.<lla#9 +e ++.Jdg xll4E €B-J + S.S.
4. ol46J ol+s +y+e ul.!la+9 ++e q€_tr-

^J4qfl,lrq, + + oltr.E +=e ^le 
q= 7l4ql

ga| x1a3E= A+ql+ zii;|Qr. geri scl. r
;l+ zl+vl7lg olEe trl^lla+zl *4 EJ9 ?zl
4 r^ll+= zl-€=a 4ql^l ^J€'*tr+= €g +B
6l q]€6tzl * "l9eq, olql Hl"ll 6l-+= +7ltr
ul,tlla$g +oJ6J ^844 Q}Col flEg ++Utrl=
^l€e 

olul e4 d+EJ .JeJ4 *q. e €+ql^l:
6J 714ql 96ll ^Jtt"l 4l+ts= aaql^JE *4 BJ

9 Az14 j/ql7l + +9 +=g 7l+41 +q: ag
E+6lr1zt 6f9tr1. 

=dl 
B+4+9 +,q C^J xll;J €

oJg+s 4]-+6l.: oJ(phosphorus)"ll aEg "*+q, "Jg:+€-9 azl^d zl-ol7l +7J a^Jg sE^l7l
r +€9 7lb^dg +'Jtrl= ag €e4, olE4s
E a^I6l-*.4.

ol= +16]] El+4lql s6l +E6l= 3 +E +a+

14 :9lt 9ltlFslelt4rl
:f-./ tuffidfrtuWd|!@



H|.|r|lElls+xt f F-'o. . rlflE+fl 
=s= 

rll^J9-s12 
^17J11,2 ^lrJ B"J azl *6a6lql^l

'J xllq] cyclostat9B E}loJ6lE^J 'Jg+gq 'J+zl 4E "t olql q= +rJ44 +41= ++61'9+.
Ankistrodesmus convolutus4 Chlorella
vulgaris9 'Jg+gg EAzlql +7}6fr "Jizl9lzJaa|$9u|, Chlamydomonas sp b ol54 EJ41

I A.Jg H$.trl. ^]IEEJEE +ql q4 5ol4.J "J
+71 AEg +El4 9=ql, ql^ll4 _9-s .J€+gr+:
EJ4"J^Jg tr9+. +, +4€l ^JlE+gol "Jqq=
^lzqlql "Jg+ge zjsr;l-i a.Jg 'l4.llfl+.
=+9 ^JtI €=ql i€(lear<age)9E cl-6JE"l rl=
+E ^J+ql "l^l= €+3 a l6J pal, Ch)amydomonas
sp.zl A. convolutus9 4zJS 30VoAE rJi^l7l=
a elql a^lg a+9 +rJ El++*(atlelopathy)
e s.= ase ++El s.+ . 44 €E q]^l 

= c.
vulgarisTl q= 2 +ql +^lldl*g4, a. convolutusTl
Chlamydomonas sp.9l elB +^Jl= '}4'|fl+..Jg+gg "Jazl^d ^tol71 4+ +9 ++A^Jql
Elzl= €6J€- alzlalzl 916l"1 2 7l^l a^JEg€-
7J]"J-Ifl+. dHall E'Jg Lotka-Volterra Egql
TlElsl ass, .Js+99 +7]|4 ilole+El a c
4li(competition coefficient)= 414ldlq 4^84
4= ql+.J + 9lS.+. 'J€+gq "JAzl^"ir+ ad
4l+= rl+!+ rJg *!g ol+6tol +ql4 oE _s

€.J + 9ifl+.

"Jg+g, v(r) = y+asinl2(t+p)/241
44Al+, 12 = 12yty2+ atazcos(2dl 24)l I l2yf+ all

Lotka-Volterra l.Bg Zl4}ol ,J€6l-+= *€
e glq+, ?a ^J9 ^J^lloJ 7l4ql ql-J €$$ zll.rl;f
zl f a}Seq, 4.JEI +A=rJql 4+Elzl qH4

= +dol 9l*.4.
+ Hrll Egg Droop Egg zlE"-+- "Jg+gI ?zlCr+ ^llse€9 izldS lqat€ zl]"J6ffl

4. Droop Egg pl.$l=F9 rCttol e.l+9 Tleb
Ezt otu, 

^lls "Jql +49 7149 +Eql E6l] A
agq= olEol4. ol Egql^J= +++ ee ^ll 

7tl

I El€'*C^l(^lls+E, cell quota, plP zl4*
E)g ^l+diol cyclostatql^J9 ul.r.llaF9 ^J+4eg+$, A,B€q= +4e + elfl+.

ol Egg E+e dEAr+el +t+ 414l4CZ zl4
oF 6f= +dol 9le+, ?'Jol "l+qzl:- 4c4 zl
4Lg drll "J + gln, +.JBJ aaql 4+g + 9l+: +dol 9lfr.tr+, EsI, C. vulgarisg tri= + +ql rlql ++6J a^JCol ^J44sE +e CALE4
*9 minimum cell.quotagl 7l"J6J4= ^tdla 

o]

l.gg F"1l .J + 91fl'|..
zloJg 2 7l^l a'JEgql E6J ql+a4ts €4uH

oJql 96J dE4 €r+el "Jzl6tHEl. 4+4 e_tr 
^le q= =+ +ol d zl4ql 4"l] zllslg H-= a+qr zles+g lazl^dq ziolql 96l] +=ol zl

bdltrl= A'.I zle++E "Jazlc Zl"l7l +trl.Jc
& #zltlTl= Ell ga6lj1 9l+= ag p}-"1.]]fl'}.

f, + 0|l(El]r}]4Ej1 ^JEr+++)

1) 6€ dq H}l^]]Elqtr 4lq}€a^^lgql +q6f E
^J, 

r4iz qr-4E Baol ^l+= trl+ sEql4ql^l
C € t+ql+ ^JEE sI d+se Bl+lE^J. +4 S+
€9 A+3 'a++A . 49g+d'ol+ Eolrll El*
4. rel+ a+4lF++€+ 7l e s+€g +s6J

=+ol E3 E€6l.4. Alql€ql +.16t: rll+g +
zlzla i.E9brll a4: Hi+E E+ "t &g 4
ol+ql +ql g"ltrl. {l+.8+. E* F 4oJ6J EJ

aql zi^J6l_z 9l= -J+1I .,+4+= 
^Hd6l-q €-4

ullofalr., "J5qd ++q 46J ol4zlzl 
^JEqL4

=^"j 
g n+.J6t= d e g +"J 4q zj xl ai:l ileq ,

flzll Hf-al-.Z gl= zt^J++= E 250++ 7l+e,
tr_, <.zlql:. q4fl,H ++ull"JE zl+g ol+qzl
:t ?lrt. ol ++=g +€.4e-+. .ll* H}loJg 

^141.l-€,:.7lHql rll€l H 7l^l= E-dE 
=?16l-S:7,41eL€ rilEuJ"J Celrql^l:- i+Eg {}Eo}= ^l1r6li1 91tr1.

2001H 11gql= EI+r+qLg +gtlol4l +B E^l

= 
E^l:/, ullx]]rllqljr.oll^l H3+9 *'H4 "l+ql +

6J +4ldszl+'g zlala].fl9.{ ; 2002.:3 6gql= jl
+c+ trHEg^J5ol 6J4l E.ll+ +H E^l ql+€g'JE
6lr +7lHle^lBoJ bl=HlE9 ++ ^J4I. relil
=. 

g.r++gql^J ol+Eliz 9t= €+r+ r €6Jg
A'lH9t+. ol+^li'l Ha+: g^]zl+ql^l 35qLJ
4 zl* 

=€6t.l 
zl+9 zl++}Aol zF=-zJlaJ tleoJ

^JEE^1, +d+ ++Aql 4*6iel'^Jq6t_E__tr_^l dzl
Hl+6lrll Hp+^lrl=(+ag ^l+6}=) beg zlzla-
914. .q=+g sd4+, +*-J 7l+^"i 4+ €leE
4zI9q 4+qzll ojE1. Ha+E' ol+H+l= 

"H+
H+.

uHzll &4€9 7l:. E 6Jzlxl= '++ot zl+ "ld H
4ulzl€9 F,{} i+BH'o;14:r $ + 9lLl. "l+ ql7}
ullz]]QlQ:r €+d+zJ6t e_-e^l +zllj1+= g*slr
ilg trl] 

^l+g 
oJE^1, aatzlc+* 94 zl?3 "*ol E

d9,,JEJ"I4. F+ol olel++EE qBj ql+4 Eq
6li1 glzlEJ r +ql^lE oJEg +g +dlEE4+49j/+= i7]]6+Izl 6J+. +E,}!-E{+qlE EIA +el
zlel4ol4i oloJ+ ddg9'eil Tl+ql41 srr d^J
Hzll^J zl]zla|_z 4l^lE_E_ tls etozl j7+e49 ?"1
E.li1 9,14. E qT+il +tlH4l^J bE ^JlEBs+ d+zl
e Lg^Jql +HzlHqs.H Eol+ zla4qr'E +ec
I Yol $zla1l]s9; 4€ tI+€ Eq, E"l +4111
o+ Eqol ole{z} 6}= ecg HIZ]] 

= 
r+5r+E e

+ldg meetingg €L6tol +9+E6lrll 4+l;'.€=:..

9)r t!41'Fsl9 A{rl,
7-,/ frffidtutuHd't@ l5



"l4l= .7 uleerllol, TulaEdqlE t}qr-€+ cq
4elE "J=r 7l]i^lql +4= aa-"=Lq +dg +
olq+ +1r "JzlE uJeat^lE^l 4* +.Jol oJE

^l "J4lEloloh 6J "J List"ll .J+ EJ]44o+ie+g +
^1t!+EE'g Bed4r 116l 'JeJ+dg "Iql= 'ZJ

^l6l= 
ol-€- o e, a+E]fl4. ol 7 xlzlzl E"tY 'J-

Egl €zlH"J-9 "JE= +ol"l, olql +Ef51E4qr-
.,riH=r+E +F€+ Arl= '4+ +,q6]-4.

.Jeg +e 4ql4 .J+E 
^le 4qrol zlull A.Jg

"I:rf= zlzllzl Hd "Jolrll, err. C^JH, f 4:1
_sr-dc H 'll sE 4 olt_i ql+^l +tlH q ql 'JEol
+4tr.fl+r g + 9l+. +4 "J9 A+= E+^J
,tr.++lls E^t4C€. H'Ia, jr'aJqld o-e zJ4#
g B-,r ql+^89 H'll7lE- 6lq, 2002LJ lgql=
12€E qL^JEr+ +trtl-Et}]+9 "Ja11S7+5 *E
dlq j1+H=9 SrJg =:r 

ot4ofzll zlol9 oizl

^l7l+ 
r+Efl 44, l4n o}444lr+ ed +g =AE tlsls zld,S.4. TulE-Eqlql4E j/+eqe-

_+ BJdg 4+ E 6J7lzl= q}^llA €+'Jql, "lag
+q H.d.tol zlrl+qs9 ql azl6lazt 6J+.

ullxllrNqt:r 1!qi€ a:S^lgg r+= 4s+9 {!qL€
q= =+ 4=zll 5^JE+6ti1 9ieq, +4 S+dql
tl zlzl "*ol €o}]"li1 914j1 "14+ltt.

D +4++ Etqql^l d]+gg ol+b Aq'zJ4 E
ziuJ $ftr =+qr-€. 

.tllt;l'$llrll, +^t4c + t
dEaE al]oJ^JEll= €+d.+ Hq ulll=FE $3
614l El Si1 (oJaErq= q=6J Ha+ matzl €
Cqq 9l+), r}]dql €+€g ?*Al El-q.e Er-+&E
sl.!laF59 ++6}41 9S.:r (slql€+g 'Jd€u
El €+e4 1o"l'J+ +4+4 +zilg *-E F plot

Eeql ql6J sg$ :r biomonitoring +ql 46J €
+= +qEL). E6J Ha+g bgzl ol+ql +q44
-H-q EoJ=+= ++41 91, "l -tr= +col $=ol
4Hq Ha+E Sgqt4 ^ll+ =Cg 

tlo+6}j1zt
ol^l bla, +zl B= ::ql ql6J *dol ++9r, ol

ql rll* €*zlE49 Elts"l "l+qzlE^J E 
^l]Eg zl€ol g4zl= ;J4. A+qlqr-ja zl€q}4q ,ll

^l= 
ol^J+ E^[= Pre-Cambrian9 Ba+= d

+6].41 Eolzlql +4 'JE Ha+ 
=^d 

€+ql +g
q]4 zt, irlE LJ rI- E.l 

^ltrl-.3) 6J+ 
=Fer-elzl +=Jgzl B.{^l 16LJol g+!

4++sl eril4gg.E^J zt+dg 
=- 

7l^l:r' 9le
e +flB Fl]q + +oldEJ azllg dSH4 olq-l+

CCtsql '.il6J +Eg fl6614l ^J4dl:r' 9lq-.
rHEll +e B^l 4+qlsl= ot+ +41-H-s ol+q
4 ?lq^l ^lgqlqr-I 

ol"J+ ja+H S+€ €Col
+, E= +-4}+t}'Iqt.il. azllgd^JH 9+€ =t]ol+...... 6l= 5 4lH-"Jol 9l9.eq, r .tlolql, ,'+

^le ^lg4 Qtr+g$ol?le-Ll +&$qr-ji se€ql
7l^l +qg ^14'! 

,J^llg d^JH4le+El 4E6J
zleilg Ele A+, +=€ C^JHzle +&+qql
,J6l +4E 44:r' 9le+ oloJ+ dc-J eql^J E

^Ls+g= H-e A+ 5- F 4lH ^l-olel 
.,a+Eqg 

^l
E-= 9].s.4. :rel+ ssgg 6J+6+qlsl= +c
6|: qLH Alil7l C.J"l +oJ6lqzj,tl gul$r|.

^]-419 'lqtql 4+q1'g+dol s.Frll-E ^larJ-^I
59 'Jgql g.Jg +n 4+olg d+6t7ll I a+
E ?1i1, 6+qlg 'llolql^l d-.1 d6}zl ?+*+ql5a
E+4a "]]elql 

LtTl =+olg d+61-zl g a+E
?14. ul +71 'v+'= 4^Jee 6J €+-e 

=Ca+g€+ztzl ?lYzt 6lE 7ttl9 S+'JH=ql 4^J^JE
g k;d 6+= €+5].= ^l+E ?ltl. .q=+ ^JB+
ol$+.i €+p+^l-g+ql^l a+= €+'ll^J"tr. C
6hr. r+qlzl-=g E^ltrI7l 

=rJg 
E-= 5 g^dg

.H-olI 9tEl. +.llEqllJ r+ql "+ql 4l^lH E=ol
€+dg u]6J 'Iql= ^]]-+e 

Tlql= i*41 9+. +
ble q H9 ^lot= 

gq=q.
+"Jel qr-84 toolg ,l4l tl*s! €+zl="1 gl4l

cg Eol 4+9 dEql€- s++trf 8. ...zllnlzlE
"lq +Eql^J "J+E +^l= H+6il +*H 'a+'=
5ul .\f tr-€ zl € I + 4 ql ,ll FJ -"1 € Aee 7l q 6l

4, ol+l6J qlE4 'l.Jcol oJ{i$q}slE 4 € q
ad6l-rll €49r 9lE+-r' ^J4E}trl.

4H +urts+g Holl+u3+iE tTll

eaE4

'=4 gl zlb

xllz| fsd.:z 9l= +B+4lr++g B6l]+41€+
4"= =++sl ElgHz4l 3+qlsl-H-E 5at€ izH
6tazl 6JLl+. sole 1e32E d+BE +41^le+
"t++et"e_e €H6Lq 1e?6LJ +4lA +e+&d
+g .l+^19", 1ee3E "+B+4lTl+g H"]]+&-€
+4", 1ee6LJ "6HoJ+tl+ +B+tlt+g B61]+41

€+4", 2OO2i ""]]'J+4!+ +PJ+tlr+qlg H6]]+
4lS+i".+ Ed6tTlztzl qE'JEr+ 6JAl 70Hq
E^t= 7l^11- 9l+''lrl. +,q Tlbe +4lTl+g I
6J 6lloJ++a "t qHzl-fl s+, +"J^l zlEtl,,J, +
tlE ol*zl* zl€zlt'J, +&+E dtl "i zl€zll9
F qB'J 

^=+4q] 
+€g €+= "la 9l+qq.

e €+A9 a4g 
^+, 

3r+, 1+4, 67ll^lezlo
e. €x1l90l 9leq, "Jge €+g 628, E+-H.4
g 2BE, d?l 128, 6l]4zl4 15€ + + il7Bol

=+61-.r' 
il+qq. $+^9 +lzl= X4gr .lf

l6 Jt)r 9!4rF4{ nlrl
1'-./ tuE*dtumqd'ffi



^l sl-oJH ?lE4 34THzl9 al].Jzlql zle]1r_,r olo
q, q+^laql^J zl-f,zftr E 30+ol 4,sEl= ,J4
ql ?l+q q.

s 1 +B+&4qlg B6H+41€+i9 ={+

zlg+ar+g 7l+e B6H.J €=6l]q ^l 
. +rJ4

"I+H€' +"+ 4 q]+g 9l6J qtL€AS+, 6I"Js
g Eqq* "t 4a!l"I 4l4sl.= 9+ €+, ftlzf
gE q+44 +4 4 zl44 ol+g flql S+= +€
6li1 9le-q, 6l]oJ, q,6r-+4, qgzl-g, +++ql €
+s ++qzl 9l+qq.

+^lr+ql^l= zle= qHq +d"J B6]]ql9 "J^lgg a'Je9l= zlq^iges qC6Ij1, dll"J+tle+
€€g 9ldlq "HE=^Jql "*= ^l]ee 

oJ4E€ zl]

ts€+e+ +€+ ql+s^I 6]]qql ql6J ?l^J3^l€+
"i zl9 +cE 7l-*2il+ ,1]g€+= +q6lj1 9l+
rltrl-. +449 s+g+= ddl+4, ztg=^d, .J^l
7l+. oJ^l^JE aH. $l^Jz}+ €+E ^ll+Elq 9l+
q4.

++91 9lzlsl +E+^el $E, oJ+, B"]], 7)^ll,
$rllf, Bzlli9l 9;<lsI +41+E^letlql^l= 4
zl q Ec ql "*= 6I *++a E €+el f tlzl-fl EF,
+4I^JE9 +*4, frlztflg +-J+E= gtl . u-

+61,j1 9l+q+. E6J +++{}ztgg + _H_=r+ +
:a HJ+zl +Aa^I, +rJqCzl€ zHtr9l +.J €+
E +d}6li1 9l+q +

.zlg4C €*d 4zll
zllzl 449 +^J= +44 zl-gaC €+€"Jq4.

zlga^J €+€e q ' ql+ 'J+++ cc "t "J+a$ ar1, "lla "l 43+ zlg=cql +El e1+=
;4all 9l+q+. 4l= zilT} +dJ6li1 91. €+e
oF= €e+^lE €-'l+9 zlgac€- +l+ "J++la^J
tl "l olrlzl#91 ++ a"Jq+. €xH *4 +4q^J
+-+.6l-1 9l= +.'ilF (seagrass)E ,l"l4"J+
(Zosterd 5+, 

= 
,l"l?-l"J (Zos'tera marina), *4

"14 "J (2. asiaticd, ETlZ "l El "J (2. caespitosa) ,

f4t.l4"J Q caulescens). ol'zlz)q4"J (2.
japonica), ^l]+"J+ (Phyllospadix)? 2+, 

^}l-?
"J (nnyllospadix iwatensis), 7.llEltrlg (P
japonicus), rel jL €"J4 (nuppia)g €"J
(Ruppia naritima) F B+ol 'JelxJ 9l#t-14. +
4 'l +ql \ 7l* ts 4 E+a;r 9]= tZ zl''l 4 Yf
(2. marina)ol'1,4"Jq ^lqAql ^l^lafl llful
4. zJq €+dql^J= 20011J+El +]+g 6H=+ +
?lg 96l"1 7l44"J9 "J++E= ^J4l6l_r-1 gle_
q, r F"Jg ql+Ar+= "J4E"JLJ+.

(IHE "J HJE)

zN-EE dbL .l+^l 4"JE "]]qql^] 20011J 5-6
g qla^lql +rl9 ^J^lAg xll+l6l-ol dflds +
Rl.J + rl9t"l -Jfl ie++g +461-fltr1. +4 Ae+
+e aeol *ol Fr+g + 915-+ g4qleHteE
zll4l€ 5-E.J z]lge__=. 'J-"191= ts}|*Fql.<J FRp
fl€+3 (aI56 cmx61 cm)91 Br lzl]g FoJ E]]oJ

.I.l ^J+^la+.,l*l4gq /{9te l0g"Jzzfzl x}Sall+ql^l B+
al94zl +zlE "l+6l'9+. 7iq4"J tzlE r,np
g€+a (ofl) cmx55 cn) t4zltll 20 cm +ole gg -+-r' r +lql 3 cn 7J4 oE +zl-= ++-J + g
o-+ 1 cm €E- +zl= 'il uH"J6l-fl+. u]]oJiag
z].€344 49 .Jzlg + ?lE+ d]+e+ +zl€ €
+ ++dl*trl.

(= 
"t),l"l4"JE 4"ig qe4ol{, azlb zl4 1 nlr,

TJol 3-4 *m9 flf^Jj"li.+. 4"l4"Jg 6xI* sl
* eo"J + 129 ,tl+ql oJ+ gotdtTl 

^l4ldttl 
o

q, dzll4t E"l'E vl* zo.J +"J 2002L1 19 +
+ql +"J6t94. zJ"l4"J +g^ll= 3gr+ 4gql #
stl6t*.sq, 6gql al_lr. 86 cntl^l ^J"J"1,9+. I
LJ^J 

^lEzll= C+-l-zl ?+il C++ zlfafge{,
79 ol+ql= 9;il ^Jpzl e4es g+El= A+E
ol ol rL
,\A ,\A "-1 .

zlg^Jqql^J rJq4"Jg g^ll= 2gql ^J^Ja.l
+c-c.61"1 ^J^la 

o E "JEdlg:L, 3-4ggl zl]sl-al
q 5-6gql ,!",t9 "+fl+. al.,tg Bfl ^J^lag
=aql^l 

olgdlq a+ql "l.4 ol5'6lq. 
^leql e

"l+l al",t9 z-11g"FoJ +E^J4iql:'=q';'f. g

^ilg 4rl€ol €qzl 4zJ zl4ql= 
=ag "l4zl

€cEli!, =4q5 
,!l_ee ^Jtlaol 1-3z]]7l g^J

6l.9tr1. ^Jtaol lzll gsql gzil: +aol gzlds
-E. BBdl*:1, 2tlt oltr-"J Tllrll: iltl- E= +4e
e "JB.l-*,r+. 4q4"J9 Szl?ol gr:J.J ilzll=
2E ol^J 

^J1L6J aes ++qfl4.

-r-3 tl+B HI

-!

zl 9/' (Plennino Divisinn)

rl?;J?4 (Fisheries Resources and Environment, Division)

?44 Gquaculture Division)

47

qgtsf (Mokpo Laboratory) ID

,<l

?l

g 5-+ S+E(le* (wando Marine HaLchery)

q++$+-w.(l€$ (Yeosu Marine Harchery)

.l 4l+ tl+.E <l € * (Geoje Marine Hatchery)

rJ6ll+'ll+E^le* (Namhae Marine Hatchery )

+7ll++C+E^J E"J But<jeju Marine Hatchery)
tJ-4++++s^i€* NarnJelu Marine Hatchery)
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(TlqErf)
. +asgg zls^JE_+ g+
d]oJegg AE "l qlHJ]Lrl jlBe 4r'c

"Jzl4&=J +4e C4lq 6J^Jg.,r+

. 'il'J t++E ^J4lo_+. dEql +EB+

. €"J"ltg #t}zffl +7le qg"J i=+4"11 zl9

rH r. zl"l4"J "J++E C&r+C.

n. zl"l4"J9 C+g g^ll
e. rl"l4gE ^J^la e44lg
c. z"l4"J9 4l*ol gil Asl+
p. €4ql^J ^ol+g 

C++d
E. +qg Zqq"J +zlp rJ+15} 4"lq'J "J++E

d+ rfl qil 90ll t= Ell'i8 ql 8E +e

ileS
€zl iLll ql+EE s+= +€.Jn G2v") EY +€'J

n Q2v") ^Jql-e =61 
+g+ ^l+zl9 4* id+4".t 4

^J A+ ? 56Vozy +€'J 'Jzllql ol=-a 9l-e-q zl\}6]]ql

-E g?c., .Ia-q, ++e -F +s g++gql +^l,ill +a
?Anzy "J'Jqflq. +"1]a+ qlg^d9 'JHI4 Eat

5ra €4]3 q+9 +€"Jq= +d'J g olq4 ^J'J+
el +4+oJ +5"1 qdEe€. 6J+;h-r. ilq +qLl49
7ln'Ji 5€^J dd ++"llxl:- +^lgq ol$$ rQ^l

^lldJdlq d4.J ^l,el, azll4 !-41€ ofzlola !lcl',
zl€9 +a4lzJ ElHql ql.J g+:- 4+eol olul HJ^J

dJ +n-E slelzll4 arJlll= ^f+6lol ^l+ il4 6|= oJ

.lql +d-3- +-rr 9Le'l +6q oJ^JTlaol ql4 slB 'll
ele qEq 619 ^laql d+Eltl= d€ -aEl6J trll 4^l
ql +48 z117.1617l qElg g olq4 €eJ 4lzlaf,Ql ai
o,l5;_ olpl qlg^J6J +d4+ql^l "J=El= 51i EaE +
€g qdJ izl 9.4. ofgel, "J^lql ",+g .Je,l s]-er'zJ+

arJ4l;i -E+ ^JEll4lql F6l6JeE^j ++Aql ql-J d46J
+4t+g a46J + 9.l.rl. olql qal, ol E"l dtl+g €
+ "J.Jg €zl Ef.ll +.JEl= f,zlE4 sgge9 ^tdZl+, zl+zlE +=J 4€ €. ^ld qlEJ ql z4€ "*+r
g].'1. _fel'l +4 'l+9 a+ d44xl= E++^lEIql
4+'il+6la^t, +g 7l HJ+^fg g+al+!+cs^l4e +
g++ +€ +6J+el^l^e ^l-ql F €el 7l^l e-+ +4
+'* +6J+;-l^l4eql QlaJ zlluJqlol +TlEln 9lq.

41=E olBl+ eotg €+ H +rf+E^hB9 HJ6Je ql

+e +a=d4 +=J+4ql ,'lelcH^]"-H(crs)g zlHJ

oE aJ ?]4+"JA^]4€ d4}^l4B €'g EoJdlr. 9iE+.
q4^l e €+€ql^l-b += qlHEJTil+4(E^f€tzl9)
zl4CE^l/-H(GrS) 7ll"J 4 5= H]9 zlEg Es5+6}
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