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++6lq ^J^Jdlj1 9l€€ H7l qlE"Jqri. ralu-+ dS
H9 ol4"J 6+ql 

^l=Jg C4lg gg61 6J34+qlslql

Hol 4l?921. HlE}4ol *+qq-.
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dal, E#eL H d4qg q'89 7leol4: 'Jg+
^J4g E .lzl tr1.^lzl EIB'r-l+. EE qlE "J.Jol j1+
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,i"J'lrl. olag +.Jqa+qlslg 'llel arJqolzl +7}

4"J xl+Iol E 4ol7l q]E"Jqq.

jlall, s?4 aNaxl f,el _E].r4-E= zl+4= .J"J

,-]4. ol "Je ql$ ++ ^llql$ 
,Jtl t))71 flal 4d9 ol
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€^F+ zl4lolEg "JezlE gdzl-^€ leeOEE +=ql

^l 
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+3Jg ,lrJ F"Jql'J'ccRBe 4s"oJ + 9l+.

-6=4 os d]a= oleooJ CDM^lBql rlE cpn Sol]

+al4 {fz}tr +}A +E ,Jadljr, 9+e+ 4ttAz}e

^ldg 4S Sdz}^ ++ qs*ql qE +Et+ 4,J&
4+4etr 4s"-"}r, Sdzl-^ E]]€fl ,J4 

^l*ql 4+4
6lqg + gl'i. r4+ 6l]4= ol++ ${z}4zlz,} fl7

^lgql^l +d4ee c?l6lol g +s= dla= gdTl^
7l? shk-+ "Jc+: ,i.ol4. qd+ r+q}4e 

=zE 
tsl

g!+4Fgot 4^trl14



Bee smk oJ+g q5471 +l"]]^l: E/ll4"J E4"l I
f4ol4. zoos'J of,\lolellgoJa+q qql^l E^Jql qltr

?)zzl a,l=9 arll e'J E.J"lq flzN ffiaf,qlqql^l
fE4 o_+ olgq 7}J 9l+.

't+"1 e ^lgql^J: +oJqI eo}g sr+= ,lql5J +
gl+. ql+g ll"Jr+ rltsq ="4I9= 6l]rE g+9 +l"J

alla ol$zlf$ z]]gg + 9lsq, $+ql H6Jdlq gC
p+9 6}4*!e q"J 

^5 
+qlE- rl* zl* zl+ gdql

rzl Tlqg zi.ol4. uljael cqql 4E "d"Jg g+e g

"J dHqE +g"Jslg ,J-4: 449 HlEe+ +EE €"J

+ gt: a ++a4ol-a 
=e4"J 

d]]a *"Jolq, 44 'ldl]
,J}+ EL=l q"JEE dA4"J i5 +{tr olqa + 9.1.

q. aCg ccne iE all99 xl-fl +94 6'z], tla
ccRBql 4+ e49 d+ Fse 4l +44"J €"Jq F

"J+4= ag4 otr +5Jg + il'f.

(6||4+= 013-d PtTl^ 
^lrJ 

E+ 
^l.g=J 

+drl^lg +Tlxll^ll)

E3+"9!+ 8=rl
grJ^tg" Eq

+8trJ
(+Hqlqi/)

F+A+ i*ge ;.lalrla 9l: .J.f rJEzl tsA^l

Eql 6+eol| zj$ EE!6lq ,J+qlql.,/ ?€d i/+
F 10EE g+gq 10Hg ql+HagSol ltolalr !l
+q+. di dEzl grJ 

^l$g +4++ zl^J,tJE E+
+el o€4.J e^4 4 5C9 +l6J ,J^I 

^ll4lel "l=9
E+ "t dill rl"j ql g,q.J gHlE qlH "t EB, +,q
€d9 t4l-J zlxH, Eg "i ^J^lzl, ++c uJTl--F ol

Eql 'H.J E= +++4 CBE +++Ee C46l: E
zJ z}]S9 +ss 611 9l+.]r+. ol€ 9ldlol 4 iJEzl

gA +q ql+EE zlS^JgE 4 e++ Etr ++qL4

€^ll +Er+ +.q'J €ql5g rldoE. 3g6l-j1, EEe+

+EE +?gEeE 7l€6}41 Eq+. a.}-{ 
^JEzl9 *

,Je +4 zl-d^JEg olg, H€, +4 q &94 g+9
7l$$ u|flalr +41++E ^l^JCEql 46J d4= 4
'il 

.e.l4etr +sg + 9l+: €ql^J = 99zl 9l4r
dlll+L]tl.

e ^lBql^l i+ Eg 20061J 69 2B"J+E] 20071J

4H 27oJvl^1 rOzpgz3g 17}LJE +6Jg ^l{etr 2014

ul llzl eLJ+ 3+419 t7l4oJ 4lgee i+9 .u-= ts

++ql ql.J 
^ll4l4.J szJ zll4 4gg +"!6PJl Eq+.

1+41tr: e=+e+ 6]]4l +4+E sE zlxllS +ddia,
4 +4 q+ Eeg qB6lq, "JE E,Jq 7l# olflg

9lc"lrl. 2+41 3LJ+g ul,rlla+z| + g+ ']]tol 94,
4+ 3ElZl 3gg ul,<lli+e+ +i+tr 'i+45lq, g ql

+71 +48 q]: +4'l+ql zl-^J6lr. i]: EE 6+E
ErJg E^Jd|4+, rJlolrlullolx ++g $E6fZl € a"J
q4

E €+Hg 4"Jxlql e ^lz}: +4+4q z|^Jdl:

=f;$ rzjol +4 qtsl plfl=e +^Jg €+Hol grJ

ap, ol+lo3 AaIzl +4++= qlE6PJl € 'i"l4E d
ql^J e ^l$ql +qdlrll g ag zluu4l /d46ij1, qrl
zfzl olzJ$ollE g+6}j1 g 

^lgql +016l-l gl: +4
slg "14+E4l ?^|EHqq. q$q ++El= 2+4le+

3+41 
^lBql^J 

6+qlsl ul]* e+dE7l qg qrlB=
ol 

^l$ql +q g + ilE+ ,llEJElq giogtr 4+4"J
4xll9l +q6H+^lA zlrllap !l+q+.

tcrilgt:I
6il4 cDM g+g 

^tg 
rts +a 3El

,blrd Eltel;
-J+= .t+4 igf +r I Rt g4lB +-

co- f 31t- a+ qf ,^iEcg dd at=q
d+q rtg=-

p+4Fqal A^fi 15



Ee+ "1188=
III .g= Itg" 8q

ol Ctr'
(ql+qlqr)

+4 d36+qlg: 9611 6g+El ^l4lg +A+9
€++q ^lg"J 

"zlrJrJg a^l?gE ^lg"ql +"16|q
gf€ +6J6Pll q*+q+. qqE ol$ee rl"J5l.41 g

e €+^Ig9 €+fle'J€61 dg .Jfi+qlslg Elg

Etr +Cqq 9l.sq, .J+ a+9 e+ "l +sql +qI

9zl& €+ +Ar+ Er-4 g+"J 
=^} {ffiol l*ol ^Jt}

I aee a4l zl4E 5.o-tr 9l+.-14. e ^lgql^l 
a+

Hg 2006'J 69 2Bg+El zOOZE 4H 270Jvl^l tOzlgzj

9 lzl-LJE +6Jg ^l 
l_q__+ ZOttE Tlzl 7ulzf, 3+4lel

ttl4oJ 4lqetr a+9 E= E++ql 4"J zlrJrJE

a^l q gE 4gg +"J6f4l E.l'}.
e ^f$g 4l+ qE.
x.zll, tqls xld^JExlgg 6de_E Tzl dExlg

q 4+ ill4l4"J oJ= 4 lEq+. +, olTl+ "t d++
+ d+ gg, ,\ll-eg +7]- ^J5zlg "l #dzlfl +8, r
4I +,q Sgzlfl(EB, dill, 44, t+, DNA, zle| r3

E xl]e)9 d+ qB ql 9l+q+.
E-711, +=o.sts zle 

^l^H ++Eq+. +, 6F zl$
EA 7l++. d^ll ']."+ "i ++ Fcg +ldJ q+EB zltr-

++olrE "J + gl+r-l+.

jlall, zls q +,q ^JHg +d4+4 ++"Jq+.
+, +HlE #* zlrJiJEg a4 "l #dulSa} ++g 5
6l"l d$+dzlg CBg zllAl4 +4= +l+ TlrC!_
qH+r.J + 9i+q+.

'Jlall, +7} ^JExlg +4 t-jle$Ja (National

Biological Resources Network) ++ "Jrl4. ?, zirJ "l
+,q ^J5-7 ++q DB, zl^J "i +s SEzlfl EE/^JE

xlltr DB, +-E DB, +4^lt^4 DB, rzlr E++l7l ot^d

t'4E DB ++dl4l Eq+.
EJ e ^lg+q= F6fol zl^J 4 +.q ^JE+ +7l.

^JE+ =+ 
SC, +7} ^J${-g CBE zll4lp+, +7|' SE

zlfl €*/z}]g ql+ TlHl-++, 6JEIE zl^J "l +s ^JE
zlgE s94 Bd?S4 zlel ++, r4I zl^llql ^JEe
+ d+"J4 "JC9l zl"l'J + 9lg aetr zlrllalr llf
'14. €zll e ^lgql= 

g 7.Jzl-= Egldlol ttH4qt:a "l
1l++ i+H F 15H9 6+qr-sl slg ql+flH5"] arq
dlr_ 9l+q+. ^lB +dg E++ptr €714_q-tr +.J6].

7jl Elq, 171'JE(2006-2008)ql: +3+, €-E-a+, so4

+, 2llLJE(200e - 2011)ql= EF++4+, Hr+, +=ell

++, r4j1 3rl'JE(2012 .' 2014)ql= 7J1+, 
"ll4l+4

+ql q+ gE 6^l ^lgg 1l"J6l-41 Eqq. 2, 3zl ^lg
ql olgH5g 4+4"J +d4 Eo*9 zlllala il+q+.

ultrF g4ceq Etill

H+tlC
(+Eqlqjl)

ollaiS eEgg "J^l 4IBql 9lq^l ?+q+el g
illFE rl+etr E+g d=-Jg ,*= +4tr 2004LJE

FAo zl-Eql gdlE S+ d&*E d ^ll4l4ee E
1,400I'JEql 96l: z)etr -H-r.ElJ. 914. olb 10LJ dql
ulalol 0oz, olt ?zl€ +zlolq 2020LJql: "J z,zoo"J

E orje_+ +7lE ae-+ ql+Elr ?14. olzl.J 
^J4l=J

g dzll "J^l ^J&+E * zzq"4l6H€El: "J"Jql r s4i
*9 goq" oltol 61, g4g, "Je, ql+"Ji, oJE.r-Jl,'.l

ol 5E o].,r.lol. zlq +7h= 6d9tr +.q oJ^l rll^J+"J

4rlo|, ul$, Ezftl, F FE ,Ja+e+ zJ, u.<lt-llzl, l
Fzlrl4, -?7ol Fg +6+e*4 olF9zlr ?lq.

6l]a^lgg al]oJzl 
^lelql^l 

zlql^]]+lql 9=61"1 
^l

+, +E+ $tr, ^lE, 
ulE soe.E 

^l€-6]]eE^J d^l r
iezl +7l4jL flxl]$ aN=f "J4&gq 4^Jqe,tl B
dElq*+. sEg 4+ e.= 4}E4etr ol+6l-= 6lla+

16 g!+4Fqol 4^til



el 'H++e "J^lcdq E6l] r ^J4l=J9 4PEol ++El
a 91,+. 6llazlgq ol*9 *4 "J#z| ul44_q._+. %lH

6lj1 9l: ^l=Jg 
Ha4fl 6l€g_qeal BoJ olqel €ql

I r€"J4+g 4rtdflq qE 4+ Cg++Hq qEJ

I ?l.J eJB(we11_be-g) ll*fl-q_e.,i^] r 69rJo1 .+s
:-ofzlJ. .J4. :41 €"J ^JEI?I H+ "l €"J +A ,l]

d, ql"J zlggl+ql ilq d]6+9 ol€+ 7hl g+4ol

E^.1 
=e4ql 

ul]a4g z]+6ll€ + 9l: qlqlol q:il 9l

+. 6lla=-+olEE olsooJ 
^l+, 9E+, trl++, 7l-++

Eo* olol +4E9 "J^JSgq glq ol+ +,qd' g++e
_+ zlalullzj 9"1 fll ol=E ol++ xll+zl]BS rJ+ rJ

7l+o+ g zi"l4, qd, ;j]6#ql: .J4IE}3|€, 6J+g^d,

6J+"JS^J Fg C4g^JEeol +"JdI4l s.JElq gtq

ol5-$ ol++  l$€+=el zl+dol oll+ +ol-E149 j1

ltltlzli +=g + 9l: ltxNfle_E T]]gEl:r 9teq,
dll4+9 +g C4l^dg ulr5te-+. .'il-tr€ d€9lujulfloe
r ol+ 7l+Col Solzlr 914. ol4el E= Eolql 9iq
ul]4+E ol€+ 6l]a7lflE e+14"J +4 "i 4€g Ed

4* ^J4l"l 
olFgxjoF"J 7l^b6l+ 614+.

6flazlgq e+l4e 'I+ ^J4Ig 9lulld zlg!_q.tr

4. zlzl eaol ++El9"l ql4. rq+ ,q_aoe a4l,
zl4+]Aql4etr +o$ql 6116+7\ ^Jqdlzlql 4EL"J +
g, ge, s"Jg, "JE F d6l]9 zlqlrz3ol $eaf;, E
rll, +oS"J d]a+= 4+dlH^J I oleoEz} +ol 6l]6+

ql 4+ zl+4"J 9Je3o1 "*olol 6l.j1, jlzll, rl.J"J ul]

a+E "J+]4str +'q^l7ltl +46l-71 9l"J *alzl€"]
+4qqo} 6E, LJlxl, ++dlwJ{| r.549 +# "Jg
+ 9lqol 6l.ql "14+ ,qaql t +"Jq= aol u}tr

*91^J t-"oJ ul$ ?ol +flE zlEE +4++= s'J
6J ol^lolrl9 4zl4 "J aol+.

+4Llelg 6113+ "J^l c4l*g €zl] * s0+Eetr
'e0LJ4 +Hlg E 70+E B+: +^ €qEHeq, "J^l
qtlel E4g d4l "J 7o,ooohaE 'eoLJr]l +HlE E
60,000ha -u-r] f;zlafol Agxll'J "JzlE4ol B# asha-E

ql€El q= +^ll= 5_olr 9trl. +s "J^l 4^J+g "l]^J
ol, +4, ^J4, olg, +^lol, F, EZfEl, alolgrl=, ?,
r/^lilll7l Eo e--+ 'BOEql +++El zl+4 otr +"JElqs

r 9l= olzHts 6j]6+ql 4el *^lzl€ zflp$ p$tr ulr
4 +"J"J €€ol "J^lqr_ gl+, 6l]6+E +.q +€ ql^J

++ 4, ul$, te-E .Jts, plA, ++, 4+, Eo*, o=JA

Fql grJ E 20,000E(a+eJ)ol +€Elr1 914. "lBF al]

a+ *^l4lgqlE 4lu1\rdl"JBEE.q Ea, un, wro, FrA

F q^llzl+ql 9'J zH+r4zl z16_gl qr fl= +,]lEq q

aHe+tr "J6l"l, ++ "J4 S4l+l+9 "J^l^J4l ++ql^l
Hq+ e4 ++g 6J^J^la "J^l^J4lg f,all $zlzfzlg
+rilsl^l7l: EJ6J9_+ El+l4"Jel H+=.q+6E glrl.

trlr.ilql ilq 6l]a^lgg "J+E H4^l'6t9, E"J ^Jql

zl9 H€ "l zlflsl+, +B+ gtr "l 4lg^d EaE +=
9, dflglujxlg FE +"J"J olsoEg 6tl4l "14 _r.q

+*e Ale' Vzl! z)eE qlaEl:z ?1,'].. ol4el 6114z19

I "J44"J qu-E +l6]]d 6Ha+9 "J+14"J atlolLl H

^l "t +48 +xJl4 e-tr 
=€g + 9l= d]6+ "J^l4Ig

9 Ed"l tlqrl .q7€4 tr 4o14. ole+ ag q4q +
*6l.71 9.ldll *+4e_E d]6+ "J^lqtq qlql ql+= "J^l

tlgE gds+ ol'l+ 6Ha+E H=, +F_1, 'llg, 
g+6J

+ 9l: !-= 7l=4q16+Er+ 
^l+, +lA, *Hfle, gqt,

9lr-jzl F9 Cd€ol$s #zl4"J -f {,r.1xgotr +"Jq
qo} e4 n${oll A^Jqg zlp ztroa B"Jr}.

ultr+ de4 gEtt HtE

'JE4€
(+Aqlqlr)

4l= 
^ll4l4e.+ 

6l]a+: 4]tr+ ^lElzlgstr^J 
zl]

€zl9r ?l= +rJlol4, 
=dl 

azJHa4+ "l c4gcE
dE +*g Fetr +dg -E.o-tr ?lo'-.tr $eer q1

a+ql 4ql +de 4]4 Tzlt aetr d'Jg+.
+4++ qlqlql^J 

^J4IE]= 
6l]6++ oj zooqao oe

4iE"l 
^lso 

e-E ol+Elj1 gl.eq, "J++ +E+ E: 
^l

E+4Fslol A^il
Detrtrdkro rbMrn s{ 4r d Pird@y
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F+ g+Elr 9,14. €xll +4+Elql^J 4*9r 9l= 6l]3

+= a, trlq, q^]trl., F, fizFl4, '14, a+ # E
+ ilsq, ol5 61]a+= ql++ rlold# a^Jg zlzlr !l
q "JA&, -Jd, zl4zltl, +?ol+, stl+ Fol €{]el4.

+€ "]]4+el "J^l&gq g$e flqlqtlg q+ 
^l

zl€]4 zlldll zl"l* + 9lq Elq€ €B + 9l= +e
%roJs € + ilsq, E 6lla+E oleod ol.ilolsaxlzJ

si4€ 9l.J E+^IHE +4l5li1 9looE. zlTtl4zl]d
qlE E€€ 

= 
+E ll9 ziol4.

qls+EJ 4+ e-= +g+ gEe 
^l-S7l++ 

6l]=+

7l*+g .J+4etr €^J"14 a3 qe zJ= F Eil4
€€ E"d 7l-*+col 'l]++"1fl4. rq+ 4=ql= d]a

+ .ll zlb^J& tl{ +E Edol B:oj BrBql q+ &
B4"J €l*z};lz| $olzlrll Els.+. 

=, 
+solElol El+

g arJBa^l+ "t ,lb^d +8, "Ja4l9 +dC, *d^d,

AslC, +E"J{^J 5E 4"Je E4slqr-4 ^d{g ol++

#plxJl Er ol-ol^1e,4 Eo4 eg ^l+9 +d^Jl F9e

^l-s€+. E ^J"JH 
ql"Jg 96l] 'll^E.+=E +zl+E

zlelzl$ee'lz116l+ ql+.5; 
^lEsl]1 9l+. "lelql 7lb

c 'Jdg gl6J +r4"J Hp+E ^lEqfr,+. 
qlE4"J ql

tr, "Ja4l9 4ezlol €EI"J +4+hE4lE trzl4l9 ol

+6J 7l-+g6ll€ F6l] +oF.J tszl+Etr tsq6lflr, zlts

zlsl Eql q+ /d4rlb^JE 6J^JElq .J"Js4 +T]s+
o}q4 anti-HrV g^"iE +4*rl. +"J olLl{ ,Jq srl
+E Ete.lolr+Hol4 sa= ol++ xl$z|ffi Fdl] 6J-&

4g^Jr+ "J"Js!+Zl' 
6J^JElq ,l€el E4p+qI4 ^dAg

ol+"J gsoEcl rJgq +a4"J Hslql 9'J rJ4zlbc

?d a4z1 4lg4 ol*zl*d9 +"J aolq. r EqlE
6]]6gszll+-9 zHB, F9 ECzH*otr ArJ^l+. 7ll+,

eEIe+El tlEl]zlErll 4 olul 4ti+ ZlB, ,J, trlq, q
rl"lE ol+.J oN5;-.u lrl 6ll41q FE EE 4* zllp,

6l]4E+, {l=q, 6ll6p, 6]]a atrlE 5 ;lltrS 6lla+

7l-*^l+Eol €7211ts Elq dg Holr 914,

ole+ +ol 6H3+_++El 7lb^Jg 'h\ 4+9 7}]g4

sr-4] 6lla+ C+59 ^J44+ 714& +Bgle-sal 6|]a

+9 "l+g cJ+ ?zlE ziolq, dl]a+7l- )L+7171719

6l].J^JEzlg9tr xlal ul z;.J ri.gtr rl ql g+.

=IF 
9=ll[alF=

OtEgj ll=d 
=018C ll=lllg

EJgTI
(qzl^J^ 4^Jil)

qlTl^1^ "Jq'il^lge 6l]a+_q +ol= "J= + 9tq

= 
7;b^Jg ga6lj1 20041J eg+El +ts4er-"t ^lgH

jl+e+ 4lqr- Bq os E= qelg d++ gql Hlrt 4E
**zlrl4#ql^J no 4C+(=*^}, endofiber)E +€4 +
4. UJE= oJEtr, ol "Jog 11# oJdl 8zl4 rtrjszl,

FEzl + rL+7171^19 zlbc +ol= ^J416l.: fldzl€
I qB6lq 5-dE +e +* olqg sl^l+.

*Fzlrl44(Gelidiaceae, Rhodophyta) ^lEg
Ahnfeltia, :l.rlfllzlfl6racilaria) ^lgzlg *F(agar)E

+=dl: *F^lE(Agarophybes)E 4 € "J4zl ?].4. r
44 SFzlrl4r+ 4+=ql. +ol= "JE + 9l= +6
d#5"1 g96l= dql^J ^J€q14, ^llzlql4ee 

q]* 6
sdl-+. 20061J 3gql: +"lqlqrE zlflos. ql+ H

"J"J +.ll Hlzl 7lB ql7|^J1 4^lzl= €Bdl"l +a "J
ge+ +ol, 6]]4+ "J^l fl+ql d+61j1 9l+. gzl+ sll

zl.tl4 4^lrl.el ul]"J ^JEeql,! fftz|,"|4+g "J^lr+

+6d+9 "Jszl ++d ao # El^q6l= g+= +"Jdl
r 9l+.

€olE ql+g 9^l.4F, j7+r+ ql+g ++ee 4ql
EHql gql {-H-$EJ o}q+ 

^}q4, 4}94, "J+^}4 4
B= zJtldl= EEE d+zle^l s+ 

^JlgF"J +4ql4j

Be :dlqg +q$q. olaJal +ol: AD 1051J 6Eq

^l$ol ++ 44o= fl_eea1q g$6lfl+. ol trll ol9+

flzNzlzl 6olE z19 45+ zlt9 $z|]9l^l +='J e
Eeg,. C+tr qlE"lul4l q9+. 4E +ql^l 561 +
5+ *g "JE d+= zlzl:L 9lootr. tH4ee o1g

i'l7l7l EF-l6lq +ol= 4*ge S&dlj1 AEl6l: drl]
ql olsel^.1= +ol geq 

'H+Eg zlzl6lr ?lq,

ffi xllzl$fr €6Jslql qeE 2003LJEql ILJrJ 
^J

4Ig e+ql "Js: d ^llzl4-e-tr E lq2AsE$s-oll ole

I

\
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4, 6ol ^J&=Jg 
gsE HIFJ xl]^Jzlpi Fzl€9 rI*

rlol f;zla|fl^J E 3E 4A"JEql olq4, €zJ zooag
g d ^Jl4l4 +F=Jg zli \ee "J4zln gl4. r4+
uju, x1x141ge q^l ol4tr e+qrll F*e -"ilqg +q
*zl'J olzjl. "JsE 714 ^J+!+ 

qls4"J glHxl 4a
ul flaoe_tr, +6ll gao eE E+qq^l dd+ql^l: €Hj

= 
q1t61+rJl 949"1 Bg ,ise "JeJzlr 9lsq, +

A4 oJsr-Jl,,,l"tel HIE4"J axll CtI!+ ^Jg +=E 'J
^JE d ,rJlzll!9e EJE +4_g 44,(121t gl4.

d.ad#E ol;lql €dg qlillg g + 9t= oJHol

€ + 9tg 4,o14. Eo4F i*zlrl44 ^lEql= +olE
+5 + 91. E"4d+(=*^}, endofiber)Eol 44="r+ +
+^Jls ^lolq "Jdqq 9lr (rH), 6Jdg HIF+ ++
d rl'J+5ol B"l Er-,?qq 9lq. E6d+q "JE= +
a gsE +94 "Jddl4l ql+9 €4e +*7l.^}4+
aofi{l tr14^J 

^lol7l 
d6l+. ul4rJ **zl^l4r+ ^1+=

+ql^l +a dfr9 "Jszl +e ++'J +g dgdl= a
e "l]+ +e"J €+ r+11169 6}+tt. €xll *4b tol
,laql 4"Je +r+E 5€ dgd| +r 9t+.

+*71^14+ql^J Eo a €g= +=61+ *4e ++
ql^J 4r{g xllz.lali g€r+ EE*C -B+ 1/B CE
++d.r, B0-120"cE gEql^J ql++ +€€4. "lBzll
+=g ++= 4+ "t 9E &Eql^J ^lz, +8, €4 xll

6, J€zll, sr rBE F +"J"J soEB ol+qq, 
^JE

E4 otr: +=g ++g €4, "Jxllal"l +E i1+7l7l7l

9 4El4"l rloJ Hllzi, DNA E4+ olz|tr4, Agarose

bead.f, ^l+E]r 9lr+. ++ +€ol gLlE *Fzlrl4+

= 
g.E+Cg €^16l-0l "JHl q4 sJsql 6+E 5lzl7l

*: E4E= zl{ ujgtr HEd}rll gr+. E"a gs5 
"J

E= "Je $x}]9lrJ d+E ^J&61+ 
,i,Btl qlLJzlz} 4

zlEq, +la4"J +Eql^J g€ol4 r+4lal+^ F 4l+Ia

4"J Elql E+g 
^l+6171 

ulE"il *zl4 +a+la eg
q] ql+ +Elg Eq+4 grl.

olgNl zlla€ Eo6 pus += +ol= +s+ qAE

$ zlzl:L 9lErll, lall-eE dfzl ull$ zlfr. EH4ol

Hq^l gq gxlgl 4.J6}+ s,J 6olg sEol El]+ a
o|,tl ol$,tl zl-tt 6,qd €9s: "JtI 9xll9 d+e 'J

= 
+oltr+ 2-5Ell ++(r+). Ezlltr= +xll d#zlH 6

olg xlla$ ql HIE^I +r]] C+= E44"J E otr F=
4zl4 zls= j16ll +c sol rqltr 

^f$alolE +xll f
= 

++E zlEzl +eq. .!lall_+= q49 "Jg zll4 4C
4: 94 qlqzl 

^^lzl 
4r rl+IA4etr zll4qq €

ul ul$ol 4Zl 
=+.tE, zl^J +,qql Erll+E 6l+= +*71^lal+ gE

9 ro?€ qB4l g 4 "Jz}"ll gl4. ol ++ql ql.]] +4
g+H3 "*e €+= 4l"J+ql 9leq, dxl] HleH9 t
e6ll*g+Ael oJELJI^lol oJ49 temnonean C{lrl rl
E"J^lg Tl6Jdl_z 914. €xll ol-= zlEql^J 

^le 
oJ^l+

"J 4Eg frillel zlolzt 50 cm aEs zl4q, "J.J ^Jtl
gr- +-sv"4l ol=_z ilq ql=J *al zHds +r+. 4+

^J, 
ql=61 oJ4} zllzlltr E"Jg 4* ztfl& ga+ 94l "J

EH+ *2 zl4oE +a gsE xil4tol z$aNd+. tl
7]|4"8 *tzl-rl4+ +"J^l ^lgg dq +4IgE q4

Sg ++g + 9l= al']19 AdeS xl{ a+ ^lBos
d"J99 +4+El S"Jql 4-J+ e#El Eeg zllg6lq
qE"J9 45 .Jtr- 7l+g u|flalirll +q.J ziol4.

?=7 l.ilal (Gelidium amansii, 9l eJ+)rl- g'JE (0 l-ill ),

flE#arlel SEM 
^lT! 

(?le=+)

Cortical cell

kledulla cell

gt44Fstqt 4^tl
Itox*lLqdIhktrntuiSdftrddl
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ultIgEltEtrl
9etuat uilgE3otl
utgt AZ

'JC6t
(C++qlq,t)

olxll d'J9 4ol9l dq= d-a+glol= a+ol'r+

+iJq= 4 EotglrJ zlltlzl!'Jdg ElFJAljt, +^ll

dg qEoltrE^l gye__s E rl$ 20LJ r4a 508 +=
gd oJ6Jg €zldllo} 5J 

^ldql 
qglQr 84. +,llql

^.1 
gf€ 

^l4l.J^l 
ol4l eLJg HzlEr.l _77J !,A*LJ

4. tl;.l ^J4=r+ +4+4 6fl"J+aql ql+ lag 4q
HrL
="-l 

.

zffi ol$ap /ll+6} BloJTl= g trll dl€ol zH*d

99 ttzl 4 ul4E ++++. 1t$g FU]]^I 4uJ4s
ol= +4+4E d]"Jdg z].<]t;lzl +lull^J+. "+g 4
of Ll+. qlq"4: "Jol "*L ,) ,JL+. 9€4olxloJ-
6l5ql^J u]]"Jg HH 49 "4+" H r+€ zlzl:t fl
"J4: aol ++ 9olzt il$ll? qr-EJ C4ol Hzl 5
4. 6l5ql^J e 

^J"H"J$ 
dS xll9al* zlql4"J aol

49 H4. EJazll, +tl, "HBxl, 
:.J+... 6lla+ol 9lg

.Jql;llqlol gzl] E5^l"J ,nH E.il;,1rlxll !lQ. B
61]"Jg gEzl? ulajzlel a}ez| SE^J+oe qqflq

^J "J++ H?izl"J qzlE g 6l]qlol q"ll+, 6l]4 oJ^l

^Jol4. al.*zll qgl:.Ele+ PolEol 4Hq HI^lEl

E +E Elrl^!$ ufld oe olf ol$43 "JAg Bq+
irll, :flrll x].,<llal _H-E tl ul4zl s4. g HlrlTL r
o}"Jtr "futty loaded" qq9lq. 4l+E. otzlg zlql^

B.z AC"Hq os solxluJ 6H"Jdg "l.4 6l+ E4 
=gzlE eg4 ElBzl+E ql^l"J {+*!^Jol geJ^B

4l _BoJ+. rj++ €zlr gol * ,J ,A rJr+Y 
^JEllql

zl9 zl+ol 4l= Eq €dtr +Ei+r 9l+. "J^ltl E]]

Eizl4zlE =4= 
qzJS,ol 6116+0l 

^|r-|zlr A+r]l

'llts^J 
(oJH green tide)ol .+4U'1. 

^d441 5+E d
++ol+.

olaol +4zl €r 9l= ++9 ul4€Aol4. AIE

ol ulrlolzluJ;'g {s_H4ql +g oJ+"Js.. " , ,-=

,1]gr+ "l+9 +e +.q. Eql 6l4fEg oll9 €- = -
49 +!+ol= Hlq€ €zl:t -H-ddI= qlr}ol :-- :

+4qzl +6Ja zl€g +;6H++ trzlg zlluj o + : :
5ll$tl. tll4zl ,,.loln9 El+HJ+zlH qtlE +7i.71=-

E zl44 ts14= *ee ^l+6l]S+. f,o}4tr d.J +
€g "Jr 9lq. ol4+ €€ql^l Hlq€ q+= +49
"JHe dzl"J$ gJ9 ,i.ol4. ++el +A_H_€E b4"J
oe.E +4 Bql^l E6lzl ?+g Xol4. rej+r. Czl

4"J ol+tr "Haql ^H"J+g EXlr+= E4+ r4j1 4
Tlql F6}R'J "J+ 6l"Jql^l€9 +4€"J 6Jge ol +
49 El+449 uJ4zlL zle. rlclg E6lzl g4l 6l]0l

4+. dTl+zJe azl€4"J St{"l tolg,lL dH"J/Sql

41== z+:tzl6l= ,ig +4qa g"JzlE _trEzl+, qB

zl dl'J r u]:.jetr qE= €cdljl slqldg uqg zl

goljl dAdl: ziol *4zl ts "J"14. +7i14"J ,J?l

I rilrl-J4E ++r+ eq. XaL xl4 zlbd zl]E

(sustainable development)E ,l]Hg 4lql+ t4q €A
dL= aol €e6}rl. olqs4qlplql^l oltrl 15LJ dql

+trAos qlafr'J +5olq peoll $a1l,t1 zl]g (=,

ol+, +q)g al-q ul44"J ol€€ gl6l]^J 7ilzll+ -H=

g 5^lql slzl= E4ol+. ol sEoS elqql^l: q^J

^JqZl9 E+ ?,71+, ^I*ql^J 69 zH;llJrJ4qI€+9

ts4= *zlAl ! AlrlTl qflq. r 5"J +4E edl

^l+ilfl *{olxl"J dC.J ,H'ig 4+"J ^lzJl: +,llql

^l= +61 EE+. +4zle +q4^J"J aH*^JEol B9
a+ql €ql4 o-q g,q6J zl'Jolrl. FdH"JE zlql4} q
.r.lulz]- 

^}4^l7ll € fl"Js olu]. zllillf,-E_=dqt"l sy
HgE ar+flg ,iol4. Ezl, ;lloJ^J441 _B€E 

^lq
E ("JqE) F+g €C6l"l qlq. 

^ld]"JJ+ Bull"Jg .J

^l t+-J zl]gg gs^J4 olol €zl€ ^l€4 4lg q]E

ql 
^lel^J441 -H-€E *dfl"14 Eof9 *41 tlg ++

ql seq, ql4l F6l]"J'+ zll+E g"Jg 7l"J.J 4lgr+

€+E F6l"l ri oltl slEEl: zi9 qolo}"J aol+.
q E d F61l"J ++ Hl+tlzl'll "J+ 4oJ46l4= ++
E-^l6lE^J BgtH 6l]zl^Jql4l= trlE 'J4Eq"l ql"JE

es+ql ul*zlE zf,zlol:r azl€4"J E+"lfr,r}. +
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4+4E 4s Eg^Jql4ltr^J ,Jql5.+ol g.q6J ql+g

+ 914. Call, 9il€€ ^J44lE +gr.4ol ;lfralQ.

rBl+ qg-lJ4+e +lg +ol7l €a olul4. ol]+ q

"J4"J elEol4 dE4"J zl^lr+ zeol €44 oe s*
9E el5ol4. +.ll= g + 9lqE ^J+6171 "lzJ$ E
olol+. +.ilq1^l ^lE!qS'J 6ll"J^Jql4l +g+fl 'll
€ oe4=zl- r4 ^J+4olzl *gR'J ol+E d+CE
P4ol4 g + ?t+. ulxluJ9+ zl+g\lsle+ d]]+ +
g^J+ql 9+ 6H"Jdql4Bslql 4,tl ttzl4"J EqEl=d

ol ,r,lf,alrJ. ,J+^d d]4+ ul aNoJxl.!:a.59 e€ils
z]. $-ofzlr 9lsq, g+= ql.J Hc"l"l cEll4l +€g
zllzl l14qr1 (91, xlli NtsC Tlgr++HlEl4 20061J e

9l o(ol Hl-od\a LUe 6 ai).

+]719 6H"J^JElt4l7l +4E €dolq, r ^JEil4lg 
7l

qlol4 e + fl: 6l]a+9 aEg lijlzl 6l+ 94 +
g aloF g 4l+dE 4rllol4. .J-a+qlol9 zouJ... al
g 

^l7lql "*e gdg i{4: z}+dHt}: ol-zlE "Jts
qtr g E?9 7l^ljL 4'loF"J €+= €€9 zlC oE

qq gdg llzlu|flo1 gs-dl+jr E+. r4^J 20'J +
9lE zl?H4 €d rJ +*+ zl+o-e. ^J"J+E]= 

g +
9lE zl4E 6Heq.

H12Al PUltrF +ItEt=
tltol= rtHetlt

7l^lEEOE

(+Aqufjil)

+ul]6+ +xllql+slE: 2'Jql .JH4 +zll +u]]zl+

flT gl4(rSSHAi Intemahonal Society for the Study of

Harmful Algae)9 ++e--+ 4l3lElr 9l+. 12sl41iE "*=
94= Hlolz9 ie. a$lal4lql^l eg 4.J?B"Jrlzl 5.J

,J 1]".ilE]fl+. eI 0+4qqlrJ + zoo 800 qBg E*zl
7l +46J Aetr +Cg+. +4+4ql^J: e€9 ql*xl
z]. atlalfe+, ql^J=g qul oil$qlE al4ol "lalfi,'J
,i ,JLI. Hljt4 €+ 4^J Eolzl +CElq^l"Jzl +46I

= *e rl*5ol *alrll -/z\zlu1, de drll4"J E+l

zlzl z;frzfrqlslql^l *zlE rfl rl=e -4 ullE_e_tr

"1211+.
zlZzSq B$(+zllq: 1, Toxins 2. pubtic poticy 3.

Top-down bottom-up 4. Allelopathy 5. Climatic change

6. Taxonomy 7. Diatom genomlcs B. Physical conhol of

HABs), iFBe e5€, slElgE 418€ "i CEzl+ 5+
-11/a4l(1. Ecosystem 2. Human health 3. Taxonomy 4.

Toxicolosy 5. Clay tr'locculation)rl gg5lfl+. gjqql
tl zl* F*9 Be eo}= Toxin analysis & Toxicolocy +
ot(B4S) "i Reeional events tso}(82€)Hoq, ++oe=
Ecophysiology & Autecologsr +ol(50€)7l- ^Izl6lil 9l+.
q^l TlarJsg EElslol gEg ++g ol+= 4+ql^J

444Fol +ufli+, 561 E^ r3E ul,<lla#9 BSol
.rllzJlletr d4g CEtr =q+q Exllzl Elr 9lq:
rldol4. +.l] ,++ ul.rjl6#9 €el "t $x|ffi, 7171

+ g^JFq "i dg^}, +C +4 "i Sslql F9 i;ll S

E)E E€ol +4lqgE F6H^l ZEElzl *9 + S,= ^l
dolTlE 5l+. ^JEIql4oJ Ez.+4_r+ El4ql4"J 

^lEE
Hl+dl: 94o1 ufi,tJ$ "Jtlql^JE -J=g qle 5q +
tr€EE ^le6l: 44zl Ei1 9l+= €, "JrJ 95E +
qle+ zl+++A Hqlql rlt *dol ?zl9E ^Jnj-olzlE
d t-Lf

qr+qlEl 7l+ql +,q"Jg BAE 5o}.E-5 zlqEp+

HHJE golfr,rl. 4#zloJ rildEzl 7l+Hs+tr +olql

4E B-ol HqA 4ol+: HlolZg P9lBzl *e sl€,
oJqrEo^J, 

"JqleClE ilrJ #...., C4L e"Jg ^l7Jol 
q

{ul afla}{ ^llltr 6-E.. +dl€ "}4 ex} A9H^J
1-7Ar-l TlAIEloetr =-tj6l trl-a^ilg 6l-6121-,{Jol zlollIlctrt-r! oL"l Lt:-el1t- --E---1 ,l-d

ol qfl'J 7) rJLl.

20088 zlTl ql+4sl: s"+, 2010LJg r4lql^l
zllslalzle €C51S.4. elslzlE'HaRltFUL ALGAE.I
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(rssN 1568-e883)olq, gtg zl s4zl *+qlE
Impact FactnrTl ol+ S+.

r u-g
Hd E H]UOII FI 3 4

+€='J
(Atqloljr)

dla+ fl*zl9lzl E+q *d HlrlE *lzl a 16l:

"J3 flxll4 zH €ql= ^ltol+. =tsg 
,l+qq 

=Hl6l. ^laE €eilzl"J, T= Hl+ +, r*E+g qge +q
g xl darol4 zlri +qlE qeol 7l^lzl *E 4*zl 6
+ 9l+. r *ol aAl 'J + H= *ol4E rj+ :€4.

zlt 69 tz"J*el zt\tlzl L=gllol* -AgHlE +
E(Svalbard Islands) 4ul=Elle4l d(Spitslersen Island)

9 rl"Ji(Nv-Alesund)oll 9l: d]"J€+fl *zl$Tl9
++rl4l447l^l= HJEdlr +H El+ql^J arlp zlol

E 7lA+. ?zl€*i(www.kopri.re.kr)9 +zlTlar+ol
(p-^toltr.) 1l:c"^lg 6 '?zlql ^Jq6H 6l]a+el Tls+

4l5q +6J €+'ql +"16lrll qq, Aa+E illdg q4
etr %l-EdlHtl. ++ ,qlf;zlxli *ol "J44 llzl*, 4
4lzlxlL 2oo2i +ql ,l]€q9zl trll+ql 

^Jql4 
o-+ 'J

"Je4 9l+. Ht+ ^ll+7]^le+ 
94 Kings Bavr|e+ 4lEg

F6ll .Jql ,r.|$alE-+ ^J+"JSE s,r, €+gEg +e
I-2+9 *+ TlrJ xll+6lq €T4^|= +"J"Jr+.

tlzltr 6oFol* ag *d ol+oJ€|ol+ *g ^lrJg I
e-+ 6lH+, "Jaql^l flHg /\ eiettlzl ,J + 1E

g 6lr, q+ g e{ ueg1ol ++E =+A= 44 ^
ul=Elleal d9 Folgtlvlzl ^llETltr 

olF"J +, e+ql

loolEol 4= strgrlTl= ol+6H^J 
^gBlEE 

qg+
zlzl ole"_o}g+. 6l^lzl zlzlilefl! ?lszl +g s+e

= 
+e^l7l'JqE +l+ Rol 4l+Elr 9ls.E'Jl, 4+lzlxl

ql^J= H 12^l7l HE+;iq"l rt9 ^14i1 91fl'1.

+zlHlql^1g a^l= gg 
^ld =Hle+ 

tlHlE g.qtr

.J+. +"lE"J 6g+El BgqlE igol 2-68 $Eolz)

'llEql scr]BA+olH ,,'l -E-39 9l+ tlHlEol +71tr. g

"q"ls,+. 
HJsle+ B&ge Qz|eb ol zlqg +ag q

5o1 rlz}eE ol=ol +ol sq= +€+9 gaJee all

"J +Hq a6lql= ,tlolz| _o-zlz14l g+. g+A 7ll€ +
++41H9 HJ+ "JCol sgql^l €€ q4vt 69tr Hl

fl 4E 4^lE 9j6J ^lo} 
q!- qlEol4r 6J+.

a, ++a l. 14||., 7l^l * 6H"Jq^l aqqlg Elil

HE 4olBg 6ls,rl. *e +gq t+ 49 qs,EJl, oJ

+ + + 15+, ^J4H+ ag"Jdlrl= ^Jr+g 
6|=ql gg

ol .rleJeE'iol 99 TeEE qrl]zl4l "JE+. fC ron'

.XEq + tl zldg Hlqql ql€ 7J4+oJ +^lol
(Laninarid\ *"J(Desmaresfi'a)ol J*9 ol i n 9lflg+,
6ll6eg 494zle1 4lg €olfl+. Eole: 21, zlzl oJ

.J+ +Hql s5-ftBol4 .JEE q6llE 6H"Jzl.J F\rcusTl

-Jrll +qg olF{ 'Cl 91fl4. 'I++ ezll *E r}rlzl

991 exl€ &+ "l+J. 9lr, r.€d EHg +^J+ ^l^J
zll +a+e+ ,JL+Etr H"lglflr+. E4olitr.= oJr 4
ag dlfl^l 

="1+Hq, 
A|ana\ Laminaria H zH^ll5 I

-r- ol olrL-r ,\^,\^'1 .

ol5+ ++ql 4PzlH tregllol +7171d-dtl tz"J,

zlzl zJH€9 dstr F H4ll a^l-= 7lrl. E^l 6qEe
e c 6lloJ Tlzlolql^l HE rlolHJ oe a l€ 6ls.r+. a
+.e. 4eq iC zom, tHl= zl+6lr r|.tl zl-otl 40m,

4,q_e= xl€ol4 d]"Jdql^l 6++ "J4+e+E idol
+HJ ++ Eq4lq. rlr.l se olt + Eq+ ulQ f-$

tr^El EJ s^lql aal 
^lTl(41), 

8dE a arJlolzJl lll|] c,a(+)

E+rFqol A4I
lM ldlb' d Ir€ xsao $. d, d h@ry



qE+, +€+ql 4"J "Jxl€ qlEql sfl ul4 43 10m

= Hq^JH^J +^l €+6141 ts}flj1, ,jrl+ zlFgl 4*zl

= 
Hg "J=g 4tl"l(t u naria)4 ul4(aaria) +ol$.4.

€ rl 4q7ll] 4}"J@esmarestia)lqo1 ololxlL, fd
20m, ul4*4#4(Phycodrys)ol -Jg p++g ol+r 9l+,

flxll4 ol_s_++ *4 ul4 +4 rrll +.e4l ?*rl= -4
otr 

^ld 4r., xll46ln, 20+ol zl*+. EL4l .J++ 4
# ,J^lE t*tlse g+sH^j qFs Hlq€ 

^l+q,
+g H++6J -Holelol tlul= tsolfrl. Ag zPl.g n
aol€ 

=HlllH 
d+= +qdlrzl ,*a + E7l+ aaol

tr E€ 'J'J +, zflall "Jf. €6lld trl+++ol+ Hq4l
;.lole 6ll+H &49 ATla F Hall a |= ol+49|+,

rll H4l 6^}= "J,q"J"J 18"J, "Jg Eal4rJ zlzl z3

LJ€ el6ll +etr pzl zp.zltr i!q. 6J 
^lzJol ^lgdJ 

Hl

+4 "J4l zteq gqrJ a49ol E+.J *e rl
.qEE .J+. A 4olB9 *Hol r|E{l qlA, Elg Elrl

491 #zlE€ rJql +, rls== "J+ 6H"Jql aqqr-g c
+e{+. ;]]*z} a6}ql= zlzl * H+ gd *zJ+l o116?

€ olFr ?lH+. rl^]trl, trlq4 +41 ^l^J€ +6+e+ a
a+Eol H E€€ Hrl 9lr, alulil +aEol qlxl4E

El4l xll+r 91fl+, a lql E""JoJ KBS pDE eT os s_

olElol Eols= ag EeeE ql+ HJ6l zlqg zl+=
?xs Algt+. HJdl$ +EHol z\ltl Lllfl +g g+ 

'J
q4E ,tlole, F+g {l5 +4e+ z\P :L/l$ 4ol} EH

# g + 91fl4. +ql t6l= +a5e s{F"J zl+ql

Bglxl"J, zPl+lzl: EB4ql E^l€ q+ tsElalo}1}.trl.

20.J, ql d7ll a^l= +^l Tlzl zJuJ€ detr zlzltr

fl+, E-tsll +l+6lz1 4 olulE Elzl"J 4l7l € 4 'Jol,
olfl+g zlSoJr "J+iI+. fflql, trl+'J+ E-E €6f
zl *+ trll$.J4, gfig Hg Eqlol^olxa oJee ul

REol zl€ il]+ld+. u[=e] €Ag +"Jg AF 4]+
6l= Hl+ql ul-azl *4zlErJ Eol Eqg 4,o1s,4.

EnDlTl= 6}r +q, HIREj1 
^ll+.J 

L4olH+. rqE
6ll6Hg +Hlq rlEl 41, olxl"+ zlld. FEE 

^l"Jr+
+41 

=+ull^l 
-Btrql g*tl, gzl -old6]]^l SElBq tl

El'J fl€t]]H'J zloll4zl S4. 
=+6lfl^l 

+41 flzl=
Hl+l tlHlql E€glbrJl, il47l €H'J EoJolH+. 2H.all

r+olHJg u|$etr qlfle ,l"ll4 {zl, rp,1u1 +ql Eq
+l zt"il4b !.ola ?+=4, +cel gg =dlzlq 20q+€

Sr+ Zt+ oJ F, 9"lolzl al.fl,rJ Btrql g*+.
+lqAe a qlB+ + Tlvl+ ?olHrl. $lrl,zlTlzl

zts= HJ6lql 'Jd 4lg Hq _q+trql^J 1E +, s*r
+ Eq^l ggd gzlE yvla,qlaee "JiI+. +l+

+, 5J g CE zl+ Tg qL g $JqElfl ,l"ll+= *it
+= dq€ +gtrl. E"J Tlzlel 4olulzl a^l zldql^l

+olHJ6l47l gA+ +, ${ 4ol{9 7lql4 +d aE
g Er gqg +fl+. zl+ 4^J gql +?l 6J grJ HJ6l

"lql +"1919'J grJ HJ+4lolr. 4 4"J 4zlEzloll4E

"JS,ol 2+e9 4&zlxl ololzl$ trl+;r gl'1. 4zl 4zl
*i['J 4&zlxl * 7gg E}+ + ololzlllzl ...

Et+rFstot 4^tl
ft.Hlladtu&dSd!d|)l|lM
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Microsensor
CourseE tlllqft...

,J+e
(dtsqlqi)

zooouJ s9 4qlg "JqEl E"^l9l El4Eql^.lE "Jzld

tl g+= 9"l] ^ll 
gzJ Elol=9]^l c:gdl4l 9s,4. ol zl

,J +"J +ql6l 2tJql 6JH 94= microsersor course4t:

seregl +4e + il= zlqtl ^JA+. aB so'JPH 5

g 1O"J4zl ro"J F"J ol E+r+g 96ll EJtrlrql il:
Ro/nbjereile aroJ E^lql tgB9 4E +49 7ld qt

rJEol eol$H+. 4 tsot9 all d$zl€9 ,Jgtr +^d

g sBr+g "tg ,ig El]g + 9lE zl4H4. g'J olq

+ er+ *zlzE 9rl zlt9 tso}9lrl *3 4E9 zl

zlr 9l= E^],f 4$$olfr,zl trll+ql +3E dzloJ, rE
4- lle€ AEg -J + 9t= ,lpl$.+. tlq *e zl^l "l
7l+9 4-dzlzl f.l6l] 

gerg +4 H+ d+El +dg E
+4 49 gl.ql Be ^lAg 

BHl., microsenso€ 94
dl4l += + 9lE+ *ts4lzlzl dE 4lqg ^ll+r1 €+6}
7lE 614 Esr"Jql ql+ Ll+4trE +El= 6lH+.

lH zg\ o|{1, Copenhagen UniversltyE 6l]oJ ^JEE
EoFq Michael Kuhl i/+Hq n+ql^J ptr.l. 44 6oJ

Isabel4 Er4l Ro/nnjerc-+. trl*tl. E= AlTlzl-Eeg EE

rH 
^14 

dl+ d s+ 6^l ol4llzl solzltr qq 9tfl

4. ol 9 4q4^l: microsenso€ olsooJ S+E d+
zloJ UniversiW of Aarhus9 Niels Perter Revsbech -il-f

H4l^l 
=El6ll 

+41q. zJq^l^l€ 6lq 10oJ F"J {16J9

e:H9l 4.J iuils+ zlzlazll$ 6l= 
^lrJg 

7lALl.

r4r +HE E+e+ 4"J ul4zl olq4.q.

'l*g olfl+El e44etr Etrrlje 
^l4q*,L}. 

g
ug9 +Cg q-o=4'J9t4, microsensoroll qlql 4+4

"J Azll4 El4l frner optic microsersorgl 4d €Hgtr a
all gg olrJ6l$.+. EE:z+ 3ojalizlzl qel ++9
microsersor4 +Aql 45J 4+ql 46]] El+g E '/tE7l
ol+q aq. r F 4"J Fqle c6l]{1 H z}zlel fzlloll rll

slol rE€ +hq de q trEE ali ,r.lzJol +qaq.
u+rH9 ol^1"+ 10"J41= +"J'J deq er+= gE6ljr.

trEdIH+. _E_= gETl €kl + *zlzl E+ 
^l'Jql 

5-q

^lq ^l^le+ 
10"J 5'"J ml-E^9J,'J "JCg otd4= ,iql ql6l

7l+g +216l= +q= 7lALl. 
"H"J +84 €Eol zJE F

4l gB s+ oll-14 oll.J zl'J4rl 
^lrJql ^Jl 

€9 4zlzl
zt g"Jq S+ 4rllql rllall azlap. €Bdf= tser,1zio1

glHzl ull+91 'Jtr-El 11^l7l 'Jqot "l+ "J4= trle +
9lflr+. rjqol €eg alE zlzJ F"Jg + u^l7l .JE+

dEql EFdl]ol eH,+. 4++E atzlzl€ol Bg ^H7lq 
d

Er+ +4ql 9+61= E+ql ,Jg "J^Jg +"*tl E+7].+
alql 

^lrJg 
HH,j1 e= "Jcg trla aql ql6ll 7le trH-

etr rlElql AL4"J f ?l$.xl"J 6JEe__e 10"Jol+: 619

TlrJ F"J 4ol $"l{fl EoE54 -"llqd+= lgEl E^l

'lElg +flrl +ql^J y_4 + 9lH+.

=ergg ol^lE ge cgi{'J +A= aad}J c
46t= ^lrJg 

7lALl, a^= 6l: F"Jql e €4 q+=
E+g zl4eq ol+l+g \,ALl. E= "J49 ulzl_7

microsensorE d ^ll4ltr ++61: Aarhusgl 9lzl+
Unisense4b q^l^= HJE6l7ltr 9flzl "llE9l E= +7}
xl$ ulLlB{ +qlo} ultra E€ #zlzll 5]fl+. Aarhus

ql^J 6l-RBr-g H.llr ++g Unisense9l^l s zlzl rll=
qg 

"-l6J + 11"J F"Jg q"Jg €olzlzl qfl+.
ol Esrgg #sooJ ^l^lg 

gg + 9tfl'J AE"IH
g +'J olqq *etr Z14611 4zlol g ql+ E"l9l t*
e +dr+ *El= E;l"JeaH 4l7l7l qfl+. 49ol ?
g Eot+ Hl+el +oI9 €+= 6l= 

^l+g ^l€ + 9l

Y 7le)71 Elq +ql4l= qg + S.E zlgetr +rl1 q

fl4. "14.J ^++ 
aflg e + il41 ull+41 ,J%l+ j/

+H4 Michael Kuhl J+H4l e^l E4-,r qz|tr^l 6Ja

I 4olzl|El €9 4Eolfr,zlE El++.

(Etrtal "Jg 6'J3 €C= "=fzl 
sJ 6fl=)
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It==4el c3B:
GARLI

gett
(+Bqlqi)

g6l]qlE Workshop on Molecular Evolution(WME)9]

+4dls.+. z€ za"J+q ag ttoJzlxl 3+rJol +^l"Jc
olxl"J 4-il,-e. a{*g g6llql: olHtl "Jf"JHxl
Marine Biological Laboratory (]\,BL)ql Eltalloi i{+. "J

LJ"Jql +^lg _H_|EJql^l Woods Holezlzl9 {laol *
€xl *9i4. +! +jrAt"Jtql *^l r-"J rllB9 6r=
,+4E ggzle 

=Hle+ 
+lrAlq^14 4zl"J r4r flql

o 
I zl (rrttp: //workshop.molecularevolution. org/) fr rll ol E E

6lH+, g6]]eAl 1esl4ll"J wvmql= 2srllEql^l 60Hol

el46lg4. 4L'J4 uftzlzle ZIEts4E "t 4++dq
+€ ,J9 4 d+'ol += ol+s.7l"J 

'J^l-=g 
gsrll+

g "J'JF"J go1 grJlolE FlqglHri. qq bag 
= 

+
xllb lr. Derrick Zwicklol ggd GARLI (Geneiic Algonthm for

Rapid l,ikelihood krference, hth://wwwbio,utexas,edu/gad/zmcld/web/index,hhnl)

ols,rt. GARLr: DNA altrE olsod 415,+++9 popu-

Iation seneticstsotg Zlzll+ dqE 
=Eql 

mutation€ 4
god liketihood method oltt. 4l#++^l ^l4}g +zl9l

e d€€ 4l#tr+El 4zHq 7H^lls €^d€ iH^ll+g d
C++. zJ \lzll(! 4l€+)= 47+9 tuee topoloev, branch

length oi evolution modelg zlrl{ rnutationg z'l! rllE

€ zllill + 4lF+e del6llrJ4. al4 4lFi9 dCe 4

E ,*Y z1lz1g;q. tJ +g C=qs$ zlzJ x}$$ r].$,t11

4ql Hlg^144, zl];ll*9 Tlp+rl-4l"JqE^l ^J=dl+ 7l]

^ll: €+ slqlE +=g 7l^l= maximum likelihood (ML)

tuee-tr {{$t}. GARil= +gg DNA sequence dataE 7}

zlr 415941= g+dl+Lll 4.J6l4l €419 EEreolr+.

Dr. Zwickl9 z"r$zfEgl9olfl, agtt bp$ zlzl5 2287H E
#*9 vn kee fq$ 4^ltolE +E6l+ olE dx]] E

4 
^I-&5]]1 

?IE PAIIP*, PHY],IP EL MrBayesg+: HIl.

.J + Sg 4tr+ nnlE +4HJBolrl. GARilE ole-oals

zl:aoTlzl 
^lE6llg + Sfl'J EJ'll-J oJE zlEE zlzla-

maximum likelihood t^eeE 14oJ + ilgq bootstuap ts

4r zl-u"a14. GARLI: unix, Limx 4 window uldol g

+ gleq ++,1 dzil rl*€ + 9lE+ "JEqd+.
GARLr: 4l#49 oo+6lE €7xl4H "JotFqoi 'J
,(lltr+ E4"JBee *str +dill+=.q rJlolq+4 "i
sE4l d^ilg 415+49 +Eg z)eE q^JEq,

E+d H E+7lE 47ll

TFffifrflqI
rl=0t 

=7t3 
g+d

4EJE
(4"+qqil)

"J ,Jt a+qlg 
^14617ll 

g ,ie ++qlg F6ll^J s,

(!-dg 9l-d CEE +6f71 +l6t| oJ=E ,J 6tr011^l E=aJ 6ffit|)

(?lrArg nl?alofq...)

E+^FqOl 4^lrl



rl-. +a4E tsl+Er+E a.++ql4 d=g +4le + E

^I44 
ao+= F6lq 9l F B7lfl ul*ulid €4e+ ^J

44 5Cg 4E aoEol +B€ +d4le €zlldl-zl 6}.
zle "llTl!+ol d!4 44ql 9l+: 49 "J4l qH'}.

+Ag CtsEe+ C^14 449 "ll7lt-l+$ C+61 old|6|

71 96ll^J= u|*zl-zJ9 Ezl4 q_lxlzllt$ oiololu.! alzl

ql E^l+ r+C 2He ,ll++el NRCqI^l rtleEg4zl B'

Hg E]]++ qlql d+6lfltl.
19e3LJ ooi44loll 6++ql+€g "J a zltrTlxl

n"64Eq 
^JeEe+ ^J^14 44 tso}9 €+. Zl+ Tl

6J6ll e-r 9te+ €+dql Eqs: ql$Eqlrll: 4zl
*dol zlb ?4l5 7}+tr qdlE+ 6lj1 914. 6J^J qlC

Ee ^l7l7l 
xllolglg 6I= "Jql 7l,t 

= d+e4 b'lg
g916l+ 6ls,+. grl de€E zjf;olx| +tr ^l+q=
,JHE$ €*dol?, ooad€o]{, dzl€ol{ $$ e
a6Jd ^llsd4qr-4 

7lHEolS,{. r+l'l rllzll$ rlltr$

a{ltl CEq-4, EzlCEel4 "JH=g gse 6l+Bq

el^J5"1 Ets^J+6fE^.1 += dedql^l "15 
HJHEg

uHgl4zl dedql c4^l7l= r+cg 5l$ol alsr|. $=
4Eg g€€xll ,ll-C^J 4t "l 6F lectingl 4pl Ext

CEql4 g+: ol r+rjql^l €edE zltt 6.qd ixll
-s qg*+. qL €E Ezl^JEel4 "JBEq 4*"1 I
:z BL-l rl"J-uJ ^J84, +^JE4 +lAql 4+ a+E +d
zl Bc"J^Jql ql+ €+= zl€^=Jrjl 

^lz1614l 
EIH'}.

"l€ fxllpg dedq €ful xllfl9 !id6l7l 96ll

ulzl{a]] B*42} 4t x|olglqzj^l 4l+ 5}41 ElHt}.

+ullr+4gd qlB 
^l^Hql ++ €+. ee qlqll.g

clqH+, zl4qlt+ r+ + ts4 zl'JS 44zl 9zlF*al
€ +zlxl4€+dztzl ?ol al4l 9*,r, EE l] B€r+ql

tsoh9 €+= o"i F*e}* 4+ql qg^J+ 
"16+=E44lql 4-J fll€"1 go1 z,llzJali +qg "Jit4zl E

slxHql + ml-4^l 4l+dl4l EIH+. zllt\zl +=61 TlsJ

qqe iuilE3 rl+4 eq

+4 +"J S*ixll:

1. +a^l$el c e+el ^J ^14 44 {lzltl ?:
A.elaotharnnion oosumiens€ Ege 6l"l ^J€+ l?dxl9

E4 "i Crll, $44 44ql +q6l= ull*zlzJ "JzlEd
(Rhodobrndin)9 CxJl 9 €zt4 

=rJ 
+H"l ial 6oJ(2, al.

2. +a^lEq ^llsA E9Ee+qg g€Aill ,ll€C 4
z$: r.Jleu-|el Tlgql +H6lol ^llsE 

zH€^d 4C9 rJ^ld

olA4 ,qleHg444"J BJH9 
^l+6lq +4. 

=rilql=
proteomics HJHI+ ESTs analysisE Fal{ ^llg 

zHC^d 
^l

,lE 544"J -,?dzl€ E46}l ?l+(1, 2).

3. a+ ^llsE 
,<l.]LzJ .Jxl "l daz1z1q1 $$aft lectin

g 5C +B: E"a^lE Griffithsia moniks9 ^Jzlzll^J se
E, s"a^lE9l zlCafY \l++(olpidropsrs spp,)9 "JzlE

e, +a^l$ Bryopsis ptumosa{ 
^llELll 

471+ +dql +
oldl: lectin9 += "i 44ltl d6J +oJ(1, 2, 6, B, 9).

4. ^J84, 
p(JEzi +rdHsiq 4+ a+ +dzlE gd"J

rJ: g6Jg*rl4 ulzlg*rlql 5ol4ee H'€El: fdzl€
el€1-4'+ FYorocenbum mican€ xl]etr 917, +^lql ^l:
a}*$pirosra wp.Fl Ea\zJZygnema spp.)9 9r "i +E
4^J++ -,?dzl (il,ps)E E4 "t +^J+B (3, 4, 6).

5. 4+9 *F "il4q+: +64E al'+6pirostra)el "JH]

+ +H LED monochromatic light system, time-lapse

videoeraphy4.qlEel44 HJHg 
^lso6lol 

g+, ts64

E Oscittatoria .pp.9 ++ "llrlLl+ql +"16}=
Actomyosin-Like protein9l qlql €+ (3, 7)

6. +4a+qlgd q-H-^l^H9 zllg: naql^jg +6113+

qlg^dg 
^ldql 

q+e + glE+ 7l+47J+ +46}J g.

^g 
€+=^d Hsl€ "J*+lcg ^l-oo6J 

g4g^l TlHg

^lso6}ol 
i+. Q,6, t)

7, +slxllE ^JE+ll+44 
El !_+7lB zll$: zll{p E4rtl

9 CE+il+ 4€ql 4.J ^llEql4 €+e+ +ll+ g"J+E ql

zl HJ"J +B "t !-f;lrlxll$ 7l]g (1, 3,7, g. - gs?l

9 izl^L 449 4xll9l S"l€ ql+= +6Jdl= g+9"J.

TC$: iL+ AlJe
El^l+S+g: Taryana A. Klochkova(1), +rlri(2)
ulrl44: +"Je(3), ++g(4), aHs(s)

4rl4C: d=B(6), ol+zl](7), e+H(B), oJzlq(e),

++€(10)

9*^J: ,JuHTl, ol-dlol, +a+, +Csl, 4i4, al"ll+,

EA€, olql+, ElEo 9.

ffi u+l++u t+rt
llJ hiil8i,nh'drf!e inerbrdpsrca,



=o?44r a+qlg+dg t_tr= '4f+tsJ+ 49"
olq. qlcEqlrll Hl4: A2 tl€A 5q1 91u11o1zl $r,
dedql^J duljSol 6l]E "JqlE gol]olzl trJ:t zl+ Tlti

+dg ]1= ql+ +rllql 4al"l +slzl Sg CEtr E+
6l: zi,ol+. dF4etr zlzltl EIB+ +rll+ zl]E 4E
q ql+ #e qerJ Al+ +Al qflg 

"ll €^l de€ +
rJflol € zletr rJ+eq xl4lol qIzJ *ol 7J 7A ++
L?ol E 4re"J dBql E+e + 9lqH dEd sg
ol zl+6J EE S,g aolr +HE dFu]]S4s r-F g
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al+ rHzJ9 ts+4^E(^ltsol ge+ eg
ghkim@kong.ju, ac.kr-E EE 6l^119)
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dBHqN Uilg8=EI E+d

0l t! Et
(^JBqlqlr)

+^l ^JEll4l= 
r4l d]"F+ EI+e ,lHq, €zl9lrl*

++ E4 .4ql.rJE . zl9 +t* 5ol ++16121 4l+ "i
+41€€ 5lj1 ?,l,rl. zlf +H9 4 nq"= rl^16l= 6lloJ

g q^J^lgg :LzJE 2r^ll7lE oJ#9 olzl"-l z|$BJtr

^J 
slql +d^Pl qJ- 9l+.

e €+€ql^J. +^J ^JEI4I9 
714+ +H6l.71 9ldl

"l E4 plql4 g4.t"Jg +q}6lq, ^JEql4 .q-oJee

: dEI4lE 4"lS4l9 zlz.tl !: ^l+=eJrE(phvb-
plankton)9 ql^Jss, ++, ^J4, ^J4 g^J F9 "J+=
;a3a1-_r.914.

^dEE "J+9 71.^J 71ts+ 69 EF"l4. CEqle

tg ql^Jee €+dl-r 9lq. e g+dql^J: 45=*r
E+49 Cq+ FC "t ts+E 9dlq *ql€'la, €"J

dol?, +l^Jzl dol4, i.(|{z}-f,ula(sEM)se €ql4

€€91 Szlalq ts+aE 9ltl. E+ ribosomal DNA g

7l^lg cHql qE Ezl ^JEel4 "JHg +7l6lq €+

^ll4l€ €B6la 9]tl.

SEllqr- fl+e= ^l+='JaE 
,tlrlxl tr$$ fl;|ol

+e, g+, pH, so€4b*, con, BoD, FH-E, g"Jg(e

4}g+, "J4lg, +4Ig), 5+E€ F9 ++A,qql# +C
dl-ol 4+=elrE +4qq ^J+C "l g.J+4lE vlq6}

r, L+oi7l 4^J +Eq +esg €E= +H6lr 9lq.

C4gC "J+ql^J: ACd 4ql^l "J+l4oJ factors

ql qE 
^l+=*rEE 

HlloJg F6lol d=6E 9l+. E
,* 4l= *dol +olzlr. 9l= +zlHJ(H'+, ++) "Hqq

^lE=eJaE 
+dg q^Jg +EdE, 1zl ^J4}zlg Hp+

= 
EqEl+dl-€ axloJ 6llal +H9 ttzl4"J +AEqEl

+9 +l"J zl= zle$ ++dE 9l,tl.

e €+€ql^l: +le+ ee dE4"J €+E +6Jdl7l

+ld|"1 9l^Jzl dol€, €* €"14, H"J^l dol{ F 4

""r.J %rqr€ola& ,*+jL gleq, ul.!l fa= F+ Fc
"t ++= +ldl."l 1999LJ irldzl €ola(spNt, .lsu

56o0LDg €Zle-etr^l E+qr. €+ql 44 +4& r*+
j1 9l+. ^Jqql4 €+€ +6J6l7l +l6lq +Ae4zl, S

"Jg+ E4zl F9 4=+ ts4 ^l€ol +Elqq 9lsq, ^J

elg^J €+= +l.J gE6€ EHoJTle+ E^ld$ql4 ql+

E +6J61-71 9l'J pCn systemol z*+|xl 914.

e g+dg 
= 

5ae ^l+=BrE+dg E+ql ql

dl-ol r.detrFfl €xp9l olezl4zl %l4oJ S+ql +6J

Edol A*!q 9.14, *el€olAg EoJ fl+= 4, 7J4

g+sql'l4trel +^Iduldol€9 F+ ql+E +16l"l

q^l 
^l+dg 4ir €+6Ij1 9lq.

561 20008, 20O2uJ,2004LJql JEoLql^J +4+ d
zl€ol4 

^l.Tldql^l ++q tg +9teq, 2006LJql:

Ba+zl+, +A+E, ++qlqljl, e+Bl-ole4l+Cl4ql

^.1 
+F +4+ x,ll30l ulole €ol4 rl+ld(hup://bion'l*

cro.bkidc. or.kr)ql 
^l 

E 
^l 

+='JrE E"J+(+4+) 4l+g
++ +^Jdl.flq. +, d^ll ^l^Jg 

tl^J 18, e^J 58, "J

d zo€olHeq, r + e €+dql^1. tsl} zB(C*fl,

s4xll), "Jd 5B(4+9, +dg, +-dlg + A, 4l^Jg

2d)ol ?'Jdl9+.

1. el+ +ql fl+rlxll(4= 5H+)

(1)E]'J "t *ilsiqgdAq gtsI+ qbJ S+ (1ee8H-200sH:*?441)

(2) ++'l 
^ll 

a+s_.il +f ++ ( 1 ee8LJ-dzll : n\4CC, ttll 
^ll 

a+q- 
"d )

131 59 ulcl-q$$ 
^IE 

(1ee8-d4: =.ll'J+t+)

(4)*rlE +drl 4Es='.lrE+dql ++ s+CI001H-€4)

(5)tt xlg .^dq4+ xl49 9+.^d43 1 (20011J-2002H: +4+)

(6)^}EE+ +7kq illr HJ.Jq 4+ s+CI002H:ila+)

(T) +++4,lgBd+q 4 l^lB (zoozH: ila*)
(B)6J+ r.,9+E qolEl iEql +"J $+(2002H-zooaH:ila+)

(e) ++-dl +H4qq +4ELlq? (zoosH-€4: 
"J+6ll'JS+g)

(10) oJAqi A€q 4E ilzdS.JSzHzoo5H-d4l: *+4+r)
( 1 1 ) bll4+E ol *"J o ltlsltl xl rJ$+ 

^iE 
CI006H -d4 : .ll.J+.tl+)

(12) XP8^JE a l,BE S+^18CI006'J-d4: il4+)

2. flx\zlzl tsll=g "Jq "t 9+€ "Jq

E+rFqq 1^lrl



Qxllzlzl E €+dql^J E 30olHg 4^|e+ E^pl-
El]€qflsq, boJ€TIEoro^l tr+^lefli^, 4el, olA

MH Post-doc., 4HS2!+91-g 47zl*€1434 flfzl
%l+aa, d+6ll"J€+g Bl-++tluEj, d=4q}7l+g
(Krsr), df6i]*fl+fl lzl€TA, dEgoJC4fl+A,
+H+lAtlqlg E+Aql+ , EB+4l4qg ^J6l]+&g
+iql 

=+61i1 
il+.

e g+€ql= 20061J ro€ €xl] ql+g 2B(,*el+

4 alzls olql-4^D, E^144 1B(ol3s +qL), 4^l4c
5B(+4rll, +dg, +=.llB, 4ltlg, qr-=tl) F BBol ql

+ql 5F6lr 9l+.

(E?A 
^l+=:34il|' 

fle8,8afl, +EEt(91 eJ++El)
EJdlE, 0 | TlsJr+, H]SE(O 

f rl1 cJ++El)

g!+oltg+c
ll=c=g(KtMSr)

ot/\TrST
(didlloJ+{}71+Tls" g)

496|oJ+4lzl€d*fl (ruMsr)g 6l]oJ+41 €+zl]E

^lgql 4t zlg, €zlS4 4 ztl$€ ^J4E Hf Fql

+.J g+= ;aSEeeaJ all"J44zl€+^J "l 6l]"J4}B

gdq Tlol-olrzl €BE ql++r; dEzlS"Jrl4.
KIMSr= ZOOGuJ S9 ttg9l ,l]g^19 TlAa 6H"JB ql
zl-"J flEtlgtlg sEl soBg d"Jflqol ge 1,000q

g +EE €72l]ts(nB,D)ElE +4dEr 9l+q+.
KrMSr="oHoJ+4Izl€ zHB9 gC+= FJ 4l6H"J

Tlzl T€"9 uldge alloJf4i4-q7l+(Mr) 
'Hgg 5+

Azf aH"JC4 +s €€, S&C +qle+ "t FH^d qBE
+l+ ^lg+4rll4l ++, g+e4E dso 4 +Tlg E+
zl^Jlql caF'J ^J€, qtzjlzJ +Fg+ 4 axllE'J #+l
g +lu]] Lq6li1 il+q+. KrMSr a4g 4+ eeetr
+Cqq 9leq, €7zlgF9 +s= *zl all*C4 +s
ql q= "ldzl€ €izlg, g++4+= p€4ol4 FB
+ ^l-B+qrllxll*+, c4+4++ €+^d4g de. E +
419 +l6J zl^il4 ^JtlF4 ere, agxlg+= a€4 xil

E ulflg F+ A gqs gC +Tlql +r1 9l+.
€-611 +ddlr 9l= ^l-gg + 1e711 rlso_+ u1oJ+l

?zl€EoF9lE al]"JqlzlE +4 714 €s.ol zl€zl*,
F+.il+la+'Eta^L 6H.J+A zl€zHB, 4"J+6llq 6l]oJ+

4 ga}a.ri, 6l]oJ+= "l r^}, +zl6]]oJa^l€i, coz
aHoj;Jelzl$zllp, ailaf,g ol++ co2 ^lrJ7l+€*zf
91j1, "l]oJ4}Bzl€Eo}9l: E+6J"J zl€2j]ts, d+5JE

H ++, 6l]oJ-dl+zlg "l "Jul 7l]g^l.8, a.;Sal]ojgqri

t ltl zlv, 6ll oJzlgTH gzl €€olglE 5c itlzl €7l] g^l
g, trlflElolgzr, d]oJ*Exlflzl]g, alloJolluJxllso 4 zl

€ul]Brlg, 6HoJC++ 494 z]]tsrlg F"l 9tq. A+
I Azl nsl zlfl$rli "Jaql qq 

^fg 
zlfltrez| gQl

g astr TlqlElrl il+qq. ol4l *4b ap.Ji4l4elzl

+tso} gdg' gull 6H.J+4I+9 AzlaHoJC4 HJ'J€€,

ql+zlg €++6J "l ++a4 E=, KiMSrg €++4,
fl+c4q&, flTzl€f.q=^| "l ,lqg++Bql qE

^J*Fq +€E d+5+-a4E F+ 4t6lloJ++g d€g
+ 9tg z)eE E+Llrl. KrMSrzl +6Jdl_r gl: S+^l
g "l ^lE+r"J4, 

qg, S+C+g, Hld Fql 4d xl

^Jl+ ^l6JE €4lolzl(wv,rv.kimst.re.kr)E ole-o alol f,r,l
7l HlElLlq.

E+rFstol 4^trl
lial!irdkrdfi ,Kd.rsQudPilddY



-++l +l 
=

E EIH+ 9dII SSU9f
LSUq gllllgfl qgl
u4c alEEr=ql
IIE4 RgU

7l=9.
EI-O

(+a4qi/)

4flil+: qrle}+l (zoosH z9)

zl En+: rJ+e(+a rl+r +&^JEE4)

se+E: e ql+ql^l= 6lf ql"Jql^l Hld6l 
=€6}=

25 +, 85 + e+€Ea+g q 4H+ -?dzl ssuel Lsu

E g7l^lgg 
^l]Erll 

6l]45lol ol=€ 4lF4 +4lE Ei

6lnzl- 6}H4. ol= dEql^.1 
=€61-= 

z)etr- tslg +
e+€Ea+ +E E 1.3%o4 +9 A+ 587,ql 6ll€'6l.. +
zlol+. q 4H+ fdzt9 Hzlrlg CH: +tr El]oJ+

e+El + DNA= +=610l pcR =o+alol ts46lHrl. E}l

"Jol qfl4't tszlLodJ 4zlt"Jd e+'JEa+ +Eg +
€ +^JlE, szi gol^ll, xl{$ +z}e+q +^llE PCR

++9 d^l6lol r g7l^lgg 6ll.!dl$,+.

zll lrlql^l: 'Jf €"Jqql^] ElElc "ll+g ^J4I6l

Y zat11 Alexandrium ElloJ+E EBdlHgq, olSE €4

4 54E4 q 4!-+ LSU g7l^lg +49 -F6]] r 4lF

4 zl44 +e= riai"lHrl. 
^ll 2tql^l= Atexandrium

hjranoi4 A. leei, A. satoanwtE q 4B+ SSUg+ LSU

9 Hzlrlgg 4ae 6H46l9l-e-q, A, affinel A,

catenella, A. fraterculus, A, tantaren""9 4 4B# t SU

tslg Bzlr.lgE'J/l 6ll46l*.tt. ol5 +ddHE Hl'J

str  l^Jg 4lF+ ^Jql^l Atexandrium49'J4lE+g
ol+S,9.q, r oJql^l Alexandriunt ao59 3tllt t zlzl

= 
€^J6l*,e4, "159 Ezl4lFS +#+E EoF+ t

"Jzl6l: z)etr Ei-"111+. ^ll 
szlql^J: 55qI €Ell, g

oJ"J4gl 
^Jg^l-= 7l^1Y Dissodinium pseudolunula4

Pheopolyl<rikos hatunannii, Polyl<rikos kofoidiL P. schwartzij

I "l 4B+ LSU g7l^lgg 6ll4dl*,4. ol i4a.E3
+zI 4l$f ^Jql^J Gymnodinjum sensu strictoql +6}=
aoEE +Cg crade 491^J Ezlal-H4. "lEE "Jd6J 4l

F4 
=ql+41= 

Hl^lzlEJ6'JeE E: al++el ^Jg^l +
ql^J 4qE "J ^l7lql Gymnodinium €Ellg g"J^Jls +
41tr + €Bg + 9iH'}. zll azJglrlb Amytax ffiacan-

tha4 Gonyaulax verior, Lingulodinium polyedrum,

Protoceratium rehculatum, Wophacus steinjj4 "l 4B
+ ssue+ LSU g7l^Jgg 6l]46Fr., r 4lF6]].!g €^l
5lf.+. olEg 4l# ^Jql^J 

olEg Gonvaulacales ggl

+6}= ="54 "JddPll =s6lHjr_, 
37Hel 

= 
7l-zl= €c

4q -Pzl5lH4. r Eul-41F3 rl +=ql^J gzldlH-q-

4, olEg 4lFg + €H6l= +.q -€EI€491ts zllzzl*

I EoJ EqlE C+Sg EoJr+ 4S ullgol ?1fi.4. olxl

Eetr ,ll 54'ql^l= el- s"Jqql zI+ €d6lq, +oJql

E++ql +6l-: 21+4 E'JE.a+= +461-q, rEq

"j zlB+: LSU g7l^Jgg 6ll4dli1 415€ u]]46ls,+.

GenBark 4glrJ Bhst searchE d^l+ AaL ,Akashwo

sanclrineaq Ceratjum cf. fusus, Dnophysis acuminata,

Gonyaulax polygramma, Gymnodinium catenatum,

HeLerocapsa triquetra. Prorocentrum micans.

Scrippsiella trochoidea, Scrippsiella sp.: 44E €4+
4 z)9 oJ^15l-4+ F"J +q ao54 "Jd6lzl =qldls
+. Gyrodinium instriatum* Gyrodinium fissum,

Katodinium glaucum, Noctiluca scintillans, Oxyphysis

(Tl=g 7||4^l0l Efl0]lll gaJ, 2006.5.11)

gt+4Fslol AAlrl
Iheile*: dkrdDoXt?r5.. dYd PilKb0



oxy.toxoides, Oayruhis marina, Protoperidinium claudi

cans, P. lenonis, P, pentagonum, P. sublnerme9 LSU

rlNA Hzl^Jg3 olH ql+ql^l ,l€-e_tr +AElfleq
++n+ Ae 4lF+4lE BH4: 1) d€4"J slEraqE
€q14, ^JlEql4 

-€AE + "J+E ++6lzl ?+=

Noctiluca scintillan# Oxyrrhis marin* 4€-Uaq 5
E +ql^J 7l-X HzJ tszlalfr,4. 2) Dinophysis+

Oxyphysis oxytoxoidesE tils.El: Dinophysiales 59 E|

4lF+g €C6lH+. 3) 4+E protoperidjniLrns zJ EB
g EdJ= €^J6lq qB +r+E 

=fldl-zl 
*9t+, 4) +6J

bootstrap vatue9l Eull zlzlE BxlE *gl^l'J,
Cochlodinium polykrikoide,* W treegliJ Gymnodinium

+'J+4 zlufl$zl$ €c6lHrl-. 5) Fg +ql +6f=
Gwodinium instriatum4 G. fissum* 

^Jtr +€6fzl gr*
e4, 44 5-J€ tszl$ €C6ffr+. ol-pol zJlf;{ olf;

€g dxJ6l += ^J++el EoF+ ""j"J-c4tr €Hg +
!tfl+. ulzluJotr, Katodinium glaucum! Akashiwo

sansainea* 4Fa.+4lE ^l^|6lq 
el€86+ 415+ Ll]ql

^l 
dl-+g tsxlE BC6|H4.

^4^Ilet 
EtE 

=trat0tqlrf8dll 
=4q 

qE
,JIF U{Ut=el llqAl
II=4 RESII

47|. E
(+ts4qt:l)

49li{5: u}r}4fl(zoo6H 29)

xl F r.f : +C "J(+BtIqli ^JEql+)

se+E: ,J4+ Q,\lul.$$ trlE4 rl^ltrl€ Eel-6}:
zl+ Jql^J illltol zf{- 

= 
7)Llt zjsgtr^J, +ofe} 6H.J s

gr+ d44etr a"J+ +418 gz,lap ileq, E44g_+

o]]+ +"J:"loJ "J^|Tle+el 
,e5#9 Hql+= dql^-l dE4e

tr +trlgl: ^J$trel al4ol4, e g+= 4izllel EIE=

E4olql 9l= +Ed ,EH.?dxl€ e4dlq ,J=+ +^l"l
+el tls+e+ ZlF4 +fl+41= +B6l-zl +16lol +""ilqflq.
97 xNEE EEilS"Jql^J +4Ll+, oJg, +F4^lol €"J,
,H'i+, trl+, hr-4$oJ9 oie-d144, e4, sll+, s+, hd
dE "l ql^J"Jg gq, se}l, LJI'J+E "1 golealz1- F
ql^l 27+ 74+ 808+J€ iHddlHir., g*+e_e 3+ 3+

I sEldlq + 30+ 77+ B3+++g ^HddfH+. €+.q
+zl tr17-l= l4^rll9 psaA, psbA, psbC, rbcl, h-r1A -El Eltr

=E4olE 
cox3 S{zl-iol4, psaA l4BBg7lr^J, psbA 891

Ezl4', psbC 1299921At, rbcl 1767871ry, hfA gTBg7l/^J

"i cox3 557fl21{tee + 70B0g7lt"l +4ElH+. ]?dzt

=9 
4l-eql-4 +9 CH 4lfl} psaA \7.6Vo, psbA 6.32o,

psbC I4.4Vo, rbcL II.77o, hfA 20.7V0 4 coxS 31.7E"tr-^)

cox37l- 7lt "tjl, psbAz| ,l* 4$L1.4 #dzlglr-l E*
zl-E==E 4l'llaql, al4#rl- "i Hjlold "JHg ols.4q 

=-B "t +"J +49 d^ldls.+. 5B+4q ulaiol g{zli
g +"Jg-++ zlF+E zlzlrc| 

"il^Jqg r4l 6Jt^la+

: €ql^l 4#dzl ts48 4lF "J+ql azjl zloloJg Hol

+flr}. ol €4 4^ltrlqg ,J'J +zl# olgzlu.!, rf,l
11zle 4l#ee +BFlfl+, olE 117H9 415+g Ezl
9 z)4zl 614, ^Js +9 qfl^Jol ,J6'Fr__+, r1.,r,lu1-q;

#4{L oJ^}4€€ E"l.ol 4lEql 4.oe zjl"Jeq. esz=
all$el CosfaJana4 PWltaneuaTl Zl$f$ zl$oll .flzlal.fl

-2, ol zlqql^l rl^ltrl-+E a"4oJdol HrlL dg *7le,
+^lEllB"Fg rl^lol+g 7lg +cqe +4ldq-. E+q4
o +, rl^ltrl=+ 1r+ 11+e_tr 

^]]+41 
,}]c6i*,e4, ol=

€el4 SCql JzJ.J 3r+ 10+9 7l+ €+7,ll4le+ r',ll g
*+. ?q+el 4l# blH]+el qHl+g +4tr +'iol
4EElq, Ezi4lSfzi €4]9 xl44 +E€4 gzl6.lHr.,

Ecklontops$ol E= +dzl +4€4 Ecl<tonia^-4 +4lF
g olE 49 JzJtr, Ecktonia\ olBo-e. zJ46loJ

Ecl<loniopsk radicosE Ecklonia radicosaE rJ]H6|H+. +

^ltrt+ 
23+4 ZlF+ql^l +^ltrf+e H^Jpzf ",1"1+ +a

= 
,*. +4 (11+)el se +9E '*+ +Aijlz+)etr +=l

ol ++qfl+. ++qt4eB 7l=+oJ Laminaria dteltz/tz=

E+IFEO] A^III 3'l



Eg}6]'. .=5o 
=oJol 

rl^lol+ql g6.JElr, ,qa +971 9l=
.a-Eo =g /iltrs +e_q 4B9q"l 6J aol4. ol e4: 4ot

+ 3€tr +ts-'l= d ++^ll4le+ rrll B*+. a P- j<:? 6]]

qql Ee6l= Lessonia laminarioidesb H4€$9
Lessonia44= +4qr, 9-614 +4€"Jql tss6l=
Macrocystis, Nereocystis, Postelsia, Pelagophycu# +41'/J

-J +4157-9 QrJalg o r' +, 414 pseudolessonraE €C
6}J, P, laminanoidestr 7l]Balfr.tl. Pseudolessorua d49l

+qI €+e4. ulfaf,qtolzl 2006H 12gsql 
=+g 

ql

Col4. e €+ql^J B46J psbc$ tlrfA +dzl€9 Cq4
67l]q +dzlE +"J "t T0B0 g7P^JE gal x|_89 EAe
,J4+9 Ezt 4lF9lrl: zl+oltl.

(undaria pinatifida rlq (4D, Alaria marginata (?))

E+ gg!fl{ 
=elglAlexand riu m I

rtHtdrlt= gcilt
rlltFel 

= 
+4 

=d
z+g
(+a4qr)

49ilF: 4r149(zoo6H 29)

zlE-n+: rJ +g(+a rlqj/ +A}^JEo+r+)

ge+E: d- ql"Jql EEsl: Alexandrium g"J^lltr

4 +Hexl€ +E.1, El]oJ6l-j1 ol$ol ri{lop o}Hl^Jql+

(paralytic shellfish poison, PSP)9 +'.l6lq, 6l]EBtr +
eq= qc zlEzlzll+9 €zl]E "JolHll+. psp E4ql

^l-Sg 69+9 Atexandrium ElloJ+: bl6l] €qlg 6ll+,

H6ll E6l]e+ gl6llE 
^Jetr+q 

q!-6l$r, + 5ol4
DNA probeE F€+ 44 A. affine, A. catenella, A.

leej, A. tamarenseolfl+. +4+ zl*rll A. tamarens*

bl6ll ql"Jql gol 9efl94 A. cateneua: b+6l] eldl]ql

t*"1 tseil.4. +4+9 psp q +4e4, A. affine+ 
^ll

9'J e= +4+ql^l psp $o1 A=qflq. H6ll€"J e
4+59 5 +-Jg 0.53-57.48 fmol/cellE oll+ +"J"lS.

4, olE9 q a^Jg c2, GTX1,4, neoSTXTl ictsolH
-tr c1, Grx2,3, sTXTl ol+ +g &94etr a=qfl+.
H6l] E6l] +4+59 q'JrJg 0.01-119.16 fmol/ceil ol

S,gq, c27l +48 c1, GTX1,3,4,5, neoSTXzl ol=J q
e 

^Ig4ee 
e=!fl+. +d1] e4+59 + .J=Je

0.89_50.94 fmol/cell olS,e.q, C27l iCts, Ct,

Grxl-,2,3,4,521 ol'J qe 4lg4etr ,J€qHq. tsdl ql

"J, 916]] "l +4 E4+EE carbamovl:N-sulfocarbamovl

5^E €+ ul€€ zJzl 53:47,26:74,70i909_+. ts6l] €

"J S4+5ol IqCg carbamoyl d€#(CrX1,2,3,4,
neoSrx, STx) ++ El+dl: 549 +4ql*+.

'J€, E4+9 q a^Jql zla+ drl+4 aal+ zty,

9 * zlzl= €^J6I"l hr-6ll €"F+ HUl] EUl] EEI+#
BEdlrll ++6lH+. "l^Jg A4: +6|] ql"J E4atl
hl6fi elu| E4+ql ulall l5C9 carbamoyt d$ulzl k
q. 4laE €4= zll+6}q, B6ll €"J4 +6|] e.l6ll zlq
ql= q 6^dql 9"ll +EEl= Atexandrium zll;lltrol fzll
6l: ag trol=tl.

ull+ + AtexandriumE 
=€r+ 

47Il+ qgle+9 tl+
+41 +49 +16ll, 2003LJEql 41611'Jg sEl-J H6ll Eo*

g"JE 77H a^ld4g 4^Jee g"J^JE €€*4
Atexandrium E4+E PSP ^J4l 5d, az}]Fel +El 5
dg F^lql ulla|frQ. 49 6]]+ 6 AtexantuiLrm9 €d
g 7l*4 +C4q^J 6,750 cells/ml4 2,577 cells/mlE

7lt +*eq, sgqlE Tltlql^l: 2,250 cells/mltr HlJ

gl+4FEtol 4^lrl
DoNrd4kdIhxd*lkre!dPiltu@Y
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4 +41 +4*rl. egr+ 1ogql= d a.rlxldglrl o.zs

ce[s/ml o]a]tr *9t+. +€ =zll#9 5^Jg ,l*+ 4+
*11(tWytitus edulis)9]^J 442.86 pg STXeq/100 g9tr zl-

;6r- +9tr, +C4&ql^l+ 226.4r pg STXeq/100 go19

+. + zlslql^J Tl+El^lE +g q^dg Atexandriumg

tr==J Gzl\ "Jzl6f9l+. +rJ, "l]+ +ql^J Efl*
Atexandrjum Hl]oJ+=.3 -E+ psp 59 C4l6lHs4, r
'J*g 2.78-57.47 fmol/cellE +"J6fS.+. ,HH4"J tsrl
+ql^J ?=€ q4: c1,2, GTX1,2,3,4, neoSTXolfr.j1,

+c+e c2e+ GTX4tr^J 6ll+= qi+ b+.J ^lEql^l ?
€€ a4 F"JdlH+. 49 Elzlql^J ?=€ EAE cr,z,

GTXI,2,3,4,5, neoSTX, STX-+ + 97]] dts ol*gq,
Grx2+371'f.q dEolH4. r44 7lr*1+€44I A+
Elzlql^J: GTX1+42| 4*ge 'J€ElHjl, EoJ GTX57]-

?€q: 5Ag H*,+. oJ€, E(crassostuea ergas)91

^i= 494 sgql EF Cr,2e+ cTX2,3g +F4ee Er+
dl.: F"Jql 5 i^"ig +4*rl. ol en+= psp goJ c
E4 az|=, o|^l7l 7l^li F"J6J $^tr+q Bdll rL.+

€"Jqql^J fr) Aterandrium\ €dr+ 47H+ q4: 
"J

d"J €gCg 7l^l+ ri$ e"l+r ll+.
Elrl+g +E -+ +4H Hlr6l-71 gldH xl+6llE}zl

(M. salloprovincialis), Ai-Bzl(tw. edulis), *6J(M. cor-

uscus), t.'g€4+E}1]r(Septifer wrgatus)E 5'Jel aA
ql +jt A. tamarenseE +fr6lHrl. BulE* a.

tamarensE d+l"J +l pspE +451-*eq, 
=Cg 

zl+
6l]Elzl, 4]+Elzl, +.J, #e=4+Elzl +^Jqltr bzll 4
+H+, Elzj+g 64 Lll q 6Ce rEol d+l+ A.

tamarense4l Hl6]] olC^ll dB(ct+2, crxl+4) ^lol9 H
slzl Fg4d+. "J"J, +"J.J 4aql^J B5H4I ultlzl4
al(Chtamys fanerl, T]+El7l 4 i q 5 +4H El

r.J deql^li ul{zielulE q +4 bqol 7}t +g
z)etr_ LlElReq, q 3cg 3 +ql^l ql++ +^l-dlH,
q. ql€, s"J4 4zll, +6l]41 Elzl+= ql^Jstr Ee q1

Eql 4= Elzl+E 5 +4 5^Jg ul;ral] g er+, E.J

& +.Jol +6|4lql Hl6]] +E qCg +E|Heq, 44ltl
Zl+d1]+7171- +6H4Iql El6l] +E +€9 +4*ri. ElE,

4l+Elzlg q^Je zlEql q= ):lol7l Eqsl-zl 44421

ololrLr-,}'4"1.

T]+ElzlE psp 5 +44 Hl]€ qCg oJolHzl glaN,

500 L g€ +++ql^J ql=JEH"J 6e f+ Atexandriun+

4 "JsEtso, 100, 150, 300, 520 cells/ml)E a€'J +
+ 4 !e+"ll loo ,llzll49 T1+El^l= Bq 1B"J Fo3

e44Hrl. Tl+Er-rlE ^Jl+ b=Jg xllgg azls] +7171

4E ztyzl "J^Jg +4*sq, zllq 
=719 2-6"J 5"Jg

50, 100, 150, 300, 520 cells/ml de+ql^l 44 ts, tz,

14, II,7v"lday4 zllS$$ ++U +8, 6-16"J 
^].olql=

4 de+ql^J 6, 3, 3, 5, 6volday* 7l+e'etr^J, psp +
z]+E€ 5al azlglE +]r +7lql: *e aetr ++H
+. +"J, 54 azl9 Tl+El^l: c24 erxul +^"j+s
tr.! sol.ggg g"J^Jg rqltr +"JdfHe+, ,llSrlc
ql^J rl"Jel E rEnlg" molar) Hq€ ++Hq. d^ll d
E+ql^l q 6^JEl7l Tzlz'J Ceg C1, GTX1,2, STyS.

r AA6J ^Je+ c2, GTx4 S.4. eoo cels/ml €:€+E
c*, ctg a/8Hl:54 =zl"J 2"Jql Hldil 1B"Jql E 4

ull f;zfaffl_q_4, crxrg $ auH, GTX2: "J ssu]], cTXs
g E 2Hll, STx: E 53tsl] f;zlaf9c}. ole| griltr c2el

Grx4= ,)4 .+ 4EH, E 3ullzl- zjaa|*,4. orJg ell€
9, =211;E +E "t tss"1]qp psp + +4 zlol= d
+lg "i PSP qql 4.J L€ ol-qql q= 'i.Jg ,r,l.r,l-ap

4o14.

EI flEd

+++ E^l (ql+6]]"Jft'zl€

lls"g)= +LJ 59 1o"Jzle ql

+6l] oJql +dql ^l 
6J+6l] oJ+tP 

I

€tl+fl0cLvsr)e-e. 44= #
Aq. +E^fH+ ol*ql^l g+

^Jq +4, q4l "t Eo HE ilJ4

= ^d4+4+E 5-9:"1r. ?i4.

E+rFqol 
^^fi



olxllzlzl # utrlHol €+q{H e}+Eo}e+= 94 azt
al]olf{!$io} nclE 7lq, +4, €z}o}E zls9l EBzJI

g$brll 4elzl€Eol €+ rlol= E4Erll 4dg +dl

4lrl= 4ezl 4+61+. ol{ql zlel$ #zlflr.l +E^lH
g r F"J ql+dlfl'J 6lla+ B+'^JE.ll, 46, Biosensor

= 
olsoql +aEqElB tsol F9 €+^Jr+= CEI+ rE^

€+B4dg "J5Zl Fl*qr .Jq(t+ 51uJ, 
^l^lZH4H

3a, €4^l 2fl F, 560+). €xll cle 414 +ql 9l+i1
;1rJ $9oJ slgg jsyoo@kimst.re.kr-tr. €q EElq+.

S++ Elrl (utriv.tsi5' of lowa)

slge :L F"J E+eq=
"Minimal plastid genome evolu-

tion in the Paulinella endosy.m-

biont (Curr, Biol,, Volume 16,

Issue 17, 5 September 2006,

Pages R670-R672)& ggd]."1

+J qlsl "l qrzls=e*rJ ig
I *l 9l+. 5d +s r+El +fl i^lzloJ science

American (Sep 5 2006)r+ SctenceDaily (Sep 16 2006)=

+ E^19 €+4€€ +.q-71^l-e azl6ljr, 9le4 BRrcql

^l: 20o6LJ eg ql=g qu "JEtr dc6E "J4#zlrl
E BRrc€qlolxl"ll zll aZldl.l 9l+.

A+'J E^l(df4e}J): zooo

'J 3g+El a+q+jl ^JEqH+
ql^l doJrJ^t-+ 

=+6f11 
.J+.

,J E^l: A+qlqli/ql^J 2001

'J 
,6JE4I €.a fa21^14q

^l$ql 
qlel e+qr-4 fl+'tr

olqlE^l= a56lj1 F rlql^l
,J^f "l €+flge gE"-"lolfr

r|. != *izlrl4 E+ "1 dl]oJ+A€+a^l Fq €+g
*9;a3ap 914.

^lA4 E^I (d-6lloJf4}zl€

{+fl)z} +B+4F+q}g +ul]

CEHqI^l Z*al4zlzoo6LJ 5

9PrJ dfal]"Ji4}zl€Tl+g
o.q 

^l-4= #4^l zleJ?l]g7l

+eq ?1lee "J6lr gltl

^JE^l-= +Brllql ^l 4^F+€g
u|- zl J. Northern Arizona

universif ql^J E^lqlgl$.?l55l$+. d4l dq6|oJ+41

7l€41+g ql+rHg^lgE dC, S4, r4r €zl BFE
ET il+q+.

ErilcErlg '! ?l3g 9ILH

2nd lnternational Rhodolith
Workshop
2006LJ 109 2B"J+EI 27oJ vl^l dlr.li. The

t
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Universidad Autonoma de Baja California Sur (UABCS)

4 Moss Landing Marine Laboratories (1\4Li\,[,)9] +F +
4tr ull"J^JEg €^J "; sl4 6ll"JCE Br4 zl€, r4i1
4ls9 zlncoz Budget Fql +.J 9lr+ol gfl elc"J
qq. g +lr+E 44+lgg Rafael Riosmena-Rodrisuez

9] Diana L. StellerolJ zl^JloJ 4€+ rodolito@uabcs.mx

e Sqdl^lH CH= eg + fl+qq.

28th Annual Southeastern
Phycological Golloquy
2006LJ 119 B"Jql^J SAtIzl ul{el North Carotina

9 University of Norbh Carolina Wlmineton Center for

Marine Sciencegl^l 28zl trl+ 5'tsPzlE a+qlzl EoJ

ol 9l+q +. zl^ll'J 4€+ http://wvwv.uab.edu/uabbio/sepc/

ql "Jqlqq 9l+Llrl.

55th Annual Meetings of British
Phycological SocieQl
zll 5571 g+ a+qlglTl200rtrE 19 3.J+El 6"Jzl

zl Queen's University Belfastgl^l g4Zl Eq4.
http://www.brphycsoc.org/meetings.lassooll.tJ +d C H

= zl9 + ql+rlrl

NorthWest Algae Symposium 2OO7

2007LJE ol+ 
^l++ Z1+ql d+x]go1 29 23"Jql

,' a-^l-l 
-l 

rrr 
^l ^ 

r r^l n r"- jta r{l Wastungtonvl 5an JUan lslanovl fnoay

---=rbcr r_abs 9l^l 7l]4lg qlc"Jr-14. zJrloJ p"-u

^:-aefFl.^t 
(pema@u.washington.edu Te]. +1-206-543-

0876) ql4l €+6lH +fl CH= eg + 9l+'lrl.

XIXth Seaweed Symposium
2007LJE 39 26"J+El 3ltvl^l "JE ilqlql^l

Seaweed Sirmposium "J gg qdEq+. +46Ezl 6l

^l= PlgHE4l^1. http://wwn-.L----'-=*r:r. :{ - :-

fl4_eE ee^l? Hl*q4,

7th European Workshop "Microalgd
Biotechnology''
4l7zl trl^ll4+ sE+ql +lr+ol 20071J 69 i-=

Prl is"Jzl^l +"J Nuthetalgl^J gg qlCoJLlQ zli:

+ 4tr. http://vv1171v.epopt.de/igv ql^J gE + 9l+
Ll rl.

4th European Phycological
Gongress

^ll 4zl +Ha+qlslzl zootul 79 23"Jql^J 2\lvl
zl 

^ql"JE 
universfty of oviedo9l^J gE qlt"Jllrl.

zl^Jl+ CB: http://1ssv.1u"pc.es/ 9lrl gg 
^lA 

Bl+

Llrl

6{st meeting of Phycological
Society of America with the
International Society of
Protozoologists
z1161^l El+a+qlslzl axllgrJFEqlEle+ q+q

2007LJE Sg S'JP4 9!r+^l Rhode Island 9 R"ovrdence9lr.J

g 4 4 B q 4. http: //wlvw.psaalgae.org/default.hhn9l rJ

+flCB= eg + 9l+Ll+.

9th International Symposium on
Fossil Algae

4l ezl +4lel46+ c+u1go1 2007LJE eg 1e"J+

4 zo9llzl croatia9 Zagreb9lrl gg qlC"Jq4. xlrJl

6J Lile.4 *zl4ld3 Alisa Marbek (alisa.martek@hgi-

cgs.hr)4 Ton6i Grgasovi6 (tonci.grgasovic@hgi-cgs.hr)

9lzJl €*alH Eq4.
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208 qalqft= u+o]Elt Etolel {t=3 utiltd= ]etH= g=gt

ltz=0t9,+urt. g8 HtH^! ll3HtE A5g! flt Hut+t! olgH

=fl 
e^1= trgurt.

oterfl 
^t+| 

Ofet15 4-8fl1 ll+0t0tElENgI=3 rlt+8=6rtg'dE+4
f el: 064-720-2323, Fax: 064-7 20-2301

e-mail: algae@ejuhidi.or.kr, algae@cnu.ac.kr
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Tel: 064-758-3301 , Fax: 064-758-3303

e-mail: nn1330@hanmail.net

E+4Fglol A^lr
The N€wsl€tter of The Korean Society ol Phycolosy


