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,J4ql tl+. zl\l 29 ++,Al d"Jg^J"ltl Pd"J :r+H

4l^J o}E=rl gl4l ol Bisetow Laboratory$ HJ+61"1 5E
rllpl4E +d] €+a!l-= gE"J + trl+6+-Esl Ellr-"J

Robert A. Andersenrl ol* ql+gE4 6J4l 
^Jg +d^l

ql ql6ll i/+9 ^lag 7l-f.eq, ol+ +4: +E^l dql

^l +4el 6+ql d{ql ++ oldzJd olo}7lE +j1H
eE^J EIFZI zlzl f;f-aiq E4HE "JrJ4 6l]+= 5t

Bgtrl.

^ld, 
g^}9 A+ r'.Eq 4gql ol*ql el fl}Zl ^l

4lg €+Hz] zlzJ 5"J ++ = 
ql+e+= gzl fla1]

4le+ deg 4lq6li -$^J6ll ++: ,ig d^l *+. +
6Jol4E AdvisoroJ Bob Steneckr+e+Elg *F* =
flr+ +e# E+6ll 7l: A s _e.8. 

= +Eol g + 9l

+: ag 4o14. ^ld +: zl+ 20001J ,l+€.r+ +d
6}l A4+zl 50EH +EJE Reviewt#g +Aql +EC it+
H4 *5xlzl-tr dlq Ffllqlelzlql Frql 4ol 9le
q, 'J^l c^l9lg5g gi1+E .Jzl-*q"J +c6'lE Hle

4l^ll7l7l!o.J aee d^lEag HLil=Hl 914. ol9 I
zl-E _r gr= +€6}"1 F_r.6}zl g+ll ,ll+4 +rJ^lTl
g !.rJdtol FI+ q4se ,.llTlzl +C4Igg 6l] S
e4 dxll ol*ql^J ql++g grE fC, szJolq xl;:

F-'rE 
=Hl 

+ql 9t+.

4E eon Steneck-iliqlzll ol* €+ie+'J4lql ql6ll

,{l-6+q}sl h^qlqql ,J+5}7jl 4zll9 4lgeql B4l

I 6+9LzlE Ef,allolpz,l, olqB EoEqlzltr s€6l]ot
-$zl rejzl ,e+98 rJ4-qizle allo| aJzl _Lul$rll ol

olzl al.ul r: *e-E^l "Jb ?lElqlolqzj=J sEdllE

€tl: ololzi $S=e aHi+. rld eon SteneckiliE

Marine Ecolo$.9] 7l-l.oJ l]l+zl=J 6]]3+49 zlb€ F
^J'llql4 fxjlE +tr rl+l$eq tzl rl+ Lil+ zl+cll

aTloll= Coralline algae4 Herbivoret9 
^J41, 

Coralline

algae9 e+E ;l4tee d+4?l &oa; €7 "l rerp

+9 ^JEll F tl"J* a+E zlE]_q_e el zjrJ^JE9 ,(Jql

el +fl511 *e €+g4q *o|frr, !=qi= olgql 6ll

$el coralfdr+ q+, Elle+E LobsterolB4 +zJqt ^J

4 5ql 'ildlq g+= +E6lr gl4. r-Jzll HH r=
rJ4-qrzl-e -s€6l.: z)ol zl$ 4dg 7A ,JLI.5d 4-g
olE ol94 ullq"J z}4uaHe. 4q7l olg'll 6Hqg /tI

na+e+ a^l^J q+, &spl ^J^l^J+=g +S+41 Fql
ql6|ol fl+6|j1 lizloll af,Qzle+ ql46lTlql= :g
-qtErJl4lzl Lj+'JHfl6j+. qlR= r:4}sr+9 

^Jql

"l Barren crourd$ grJd|"J tl"J"J ql+4 1IEEH$

41 9lg ++ olq4 r C4-+4 HIAE +'Jdlq. r=
{d el+4q zJ^JCEll4l= €+g $i"J "lrl+ qB 

"J

C6ll 4IqE 9+6lz1 96l] +"J ++Cg Efr. zld 4^l
ql Ll€ dEtr tr'ield Researcholl 9C4oltl. 6lolE r:
5Er+ 4Eg trl+ "4ls"t+: +rllqql zl, ,Jd4etr
grJg q"Je cEHql4 ^143 

tlzl:L ?l= aetr "Jq
zJ 9lrl. rfl rqlzl 4Ege + + El]+lrl= ,iE H-+

4 S+"JCq] ^J.J+ E+ol E r) rJLl.

€rl] ql"Jqlq} 6l]*^JEg+d4ql^J= Gulf of Maine

I 84, slql4 ++Aql 4d eqq=3, Fishing gea'91 9
.J ZJ^J^JEN4I9 ul4, +'z19 ^Jqlqt4 7lb Fql 'llql fl
+7l- +6Jqr gloq a+e+ +d"H^J= rrAB (Harmful

Algal Blooming), aJ]6f,$ olso *Integrated aquaculture,

Marine Invasion, Herbivore9| Coral9 tn+41 Fql 46]]

^l 
rlof* €izl olfolzll glrl. E€I oronog "llql 

,J

n]aql: Susan Brawley a+71 Porphyi"ag Genome g

+= +E6'lr. ilq a 6ll"Jdg zlzlt- 91= Ell"J+g +
B4elge.! u|a+ql 4-J zlql$T: Ai ,l$rJl g
+ S= gEq +:"J+il + + 9.14. dof4e "J6H^l "ll
eqlqr- "H"Jg+clEJ, DMC= zlxl'J .J+ ql+r+31#

+6J6H 4tl:t 9l= qlql+ dH"J^JES+9 E&ol4 ts
+ il+.

D arli n gM a ri n e c. nt:"r""''":* 
* 

^-"":
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DINOB ConferenceOll{ gHE
elEEr= g+et 4t= Eg

0l 
= 

H-4

(4+qqtr .ll.Jr+qqlq r+)

e+€Ea+ fl+2l.59 !."J "J DINOB (Eight

International Conference on Modern and tr'ossil

Dinoflasellat.; ol 5€ 4"J+El 10oJ4zl 4l4tl Etr4g
ql^l ,H4q*,+tl+. UMM (universiby of Quebec at

Montrear) I r+1eJ aEql^J 5"J Fql 9_zl el€E6

+"Jg 4rJgs d64"J gEe+ trEol ololfzl9. ol

EoJe 1e7BLJ gtr4E fl4ql^J zl+ a^JEl9eq E

?E q4e e+€Ea+4= ae +++g g+ rI^Je

e dl-zl+ dE-+zle+ j1^JE-+zlrJq gsq= zlold(ql

= 
EH dda.r+ sl4+g -c44 +qe+ +B F)ol *

ol 9lq olag 4a5I= 6}49 Eotr E"Jg *: ,iolH

+q'+. r + 30qE F"J s - 4Eql + H4 rH^liEl*,=

rll zltr 4= e"Jol 2003H olp rJz|,rlzlql^l zlillFlg
zle. :5oJ ol qEE F6I trEq_r. 449 *e aE
ol !-$e-e +freq r + qls4"J aol 4+ E]]$H

(plate tabulation), B4ol +q Fol 9l+qr+. olH slg
ql^J gtrg t+E rzl ed+r+ sl4+ e+EEa+ "J

+tr +b i 9lErJl, €^J+ql +qI ae 4ltrS E++
E €qle+ ZIE++, ,,,1e tsd€ ^Jg^t, drl *H F"l
9l:I., sl4+ql +el ag ^lltr 4^lg 7ol d€tr+El

^la€ql +44 rel s+g ir-71+ +ag F6l] zl+ g
UslE q^le+ +zl(prory)E *= AEol +.q {+olfi,
Ar lrl

+4+4ql^l= ^je+ +4lql olgg,/+, 
^Jgql c6l]

Tl"r+ r4j1 2EE qlqlg^J F EF 5gol ltzlal.flf,
q+. cj/+: e+€Ea+ g"J"J4g qlel s,ol EF
heterotroph (47j-g"J) EE mlxotroph (EB€oJ)ol4

autotroph (xlzlg*)= S+lt +t6lH^l EE ag d^l
tr f 9lzl trI+q +^l4ql49 eJ"l4 + + glsq 7l

€9 Eol fl4lE ql4q"Jg ElgEl+ ^J44 zl99l 9t

4-_r gsdlol EF= 54Zl 6lH+q+. B_s +
Protoperidurum Eol .q4+ E= q+ \lql +q ++dl

= ^lTlg "Jflolfl+rl+. ol gs= e+€Ea+g
autotroph { heterotroph 6$tr ++I r Bl-gql qq
eutuophrcation CEE 6]]46}H 7l€E olEg +^l6PJl

+E= ziol9rJ +qg Egt+LltI. €"1+ Be gq1 o1

qA'J Barrie Dale F 44+ 4zl€s *F EeolE,tJ
ol i Pol +sE "l+6lE^J 

gtsl+4q+e. ol?lsj7+

zl H-Eql Dinophysis $ mixotroph qC4 kleptoplastid

(captured plastid)9] 4* F+s +g Hl€€ BH+q+.

el"tE4+g ^Jg^l S+= +C "t +Ct! $Cql
.rl cvsTl qB4l €^dq=71€ olallali xol o]]* +e+
rJl fl= ++q EdlE tl$6l rl"J* Aee cystzl €C
91 9l9ol $ed+!+, E cystE E46etrE. gaEl

I rzl$E +gdl=ql 6}+E 
=zje ^|SElq 

olfl q

Eql^lE y+g 7ol ^Itr+q Pqd qEl-a# cvst #d
E zltrE rzlg-e 6H4.J ++5ol gEqH+q+. +tr
€zl]9 zl+€+s}= 4zJ9ls gl*eq r 

^l7lql: 
qE

=4'J 
+++ol +4+ee BAEq: 4*"J,14. "lfl

jLTl+ €+el zl+ gkl4 €+ql 561 Artic Ice (q+ HJ

dl)e} ql^l"J 6|z1 4}Eql^l ^ll*"J- 
z)o\tl 7J core 

^1tr7}
"ll+ +s6lq rJ'Jal +,q+ Ailzl 9l*€ z]5o}I. gl

+q+

4= el4+ql 4* Sdol f;zlap i{}rJl e}gr_a

+E +oJ* Atrql eldll +"J+ (invasive specles) €791
xli olgsll 9l+'lrl. q"JdE batrast watergl 9oJ

drle+ zl+etEql qE 
^J441 He+ql gdll "l$Elqg ao+Sol + ql^JE"Jq4. zls +e t}^"4 +tr^19_

"H+E 
)ll7l +7lE oJ6ll ,ll+dlEql 4+ 94+ 

=ol 
g

aq:ql zl+ H 'JrJ ++g 21+4 94d qEE.a+

= +'J+ql 4{} +48 B+a1q6rq. E+ HAB

(hannful algal bloom)q d+geB,tl clSEa$ cysiE

€+qt t+$E "JsqH+L]+. 561 Don Anderson I
zl+ 10H+E Atexandrium ,''lxe +Ee+ btoom BSg

9!E4Fqq 4^tl



EII6J- Ar+, ^l^= 
EoETl "t9tfl ++ 6|ql $+EE

btoomol g^JglflrlE^l 42. g^J q+g +l.J ELlEl*
ql %lHgl6J aN$el ^lxe bE tss zlilzl "l]+ +.q6}
rll zlaaff+q'}.

: I 4€sa+ ql+g 4Hql ++ g^lolE=.ol 4
z}]!*,ErJl r + q"Jg Center for Dinoftagellate

Taxonomy (CEDiT)7} +g 6l+ http://rnrn w.dinophyta.org

= 
++-+ql ++ +E+ d+zl t++q 5E6l +F g

szlzl dlH+r]4. zls ol 
^lolEql EqTl B?,t=ql q

E fl.''lo1es+ ill4l4str + qq 9li1 d ^ll4l9 
e+€

E6+ ts# rlolee| ql4Elq 9lq dzl rlp ,t'l.o]eq]

d+"J + il+qq. olq+EE .JH ol*all B^l^ls.
zlltlzl DrNoBql^J gE€ 4= g+ er+ql ql6H

+sql ^l6J# +rj^l i7]]6]] EH+Llrl'J, q^l zl^Jl6J

E Erg g gdl^l: +Eg hitp://1ssr.4ino8.uqam.ca 9l

d+6}^l$ 49e= +ed + 9ledq+. +g slg:
4ql"Jql^l gal= z)eE {lC4etr EIEE 6}Heq r
trll= +4 a+-+sl qg5E *"1 a}4al"l =-9 €rl€
gsal + 9l7l$ 7lql6fl +qLl. ,J^loJqLl.

I+3uqfl UHtE 0fl4F=
gEpt Sdlt^ Ie 89!

€fln
(+Alqlqti/

6l]a+= ol** gdzt

^4+g+^lg+)

Zl+g+Eql qEldlol 6l]a+= $sooJ $!zlu- zl

a "J"Jg +tsdE d6J6l7l +16ll e 4zllg q+= ++
+ rJ+.

. d]]4+ COz zllzj*4 -qg^J 'J7l zlE a^l El E
L-]rJB *HE 9B

. €"Jal Coz zllA 6l]a gE aC "i -?zl, t4 zl€
7}]g

. ulloJ^JEg ol++ zl+4"J coz zlz;3 9loJ 6l]oJ

+lAq u.dq $alzlf zllP

- coz :t&z)€ 4+ 6I]"J^JE&E +fl ,l€9 d
*sl zl*7+

. dl]r+ CDM9 pDD 4ld "l u\FCCCql corrtr *H
E rqo +4 ^l-g +T1

- 6l]4+ cDM ^lB *eJ zl€zllg fl+sf Fzlql
ql* +11 d+ ']^l

- dfla+ cDM ^lg +fl +.ll erJrli^ll ++ "t +]

uc4+B
. g+ zlzf, : 2006 ,- 2011 (qlc)

1. tsIa

El4€e 
^F*ql 

qE qlrl 6E ol4l4+^4 +7lE

^l+71 e\lEgtl: zf{ol xll,tl$ I xl+$t}s} d^Je
E 6l+9 qlx|.+ ol4l} 'l+ + S,= ^}4+41tr "J^lEl
.z 9l+. q6l gE FEtr+ql^.1 rla +4os B"l=
zlloFl, {+HlEl4 +€ql ddql^l Bol= €4 zl$ ol

H4 ?"1 4=E zl+gtlal ExllE "JF zl+l-qrzl59

-+€4"J Hxllglrl H.q+, "ll"J zJH h^ql Ftldlr gl

. "J^J dgq "J+71 qHq. Tlgg Edzl^ ,J+91 ttl-

= 
syj€E 

^l-*9 4lql4 sdzl^zj4 ul-$ol +oJel:

flzl tf, F9 +lzlE 7lqtr d€+6].= ^l]e+ 4lal4?
g !.46}jr 9lrl.

gdzll9 Gtl+ zl+E\l4q ^J++41= 
ol"ll d

+9 C"Jq 4+ gpi, ol59 goJ, g"J "t eriq qlql

b"Jol olzlE 4l+Ela 9lzl"J, +414_q__+. ,l+H4e+ €l

4,42)1, !+qL4 g"J, ql*d+ €zl "l +Bg gl+ c+
tE9ill(lntergovernmental Panel on Cllmate Change,

rpCC)7} 200ZLJ grJq} 7ll4zl Br^l: ^l+gt4 €^J-

g "JAgFq 44tr +C"ijz 9l+.

4Z zl79*p] €tr+ S"Jql ']]ql C_H-5ol Eql^J

E+4=qQl 44{



Hl +l ?,14, d4le zl*$rlsl9l^J Hl*g zlxlol{ol

d zl+gl aa +.J'J ^l+a4oJ +Ee 'lEl+j1 gl+.

q++ zl+g\lolql 9+ 6H+E t^o*, 4zl t gdzl.
r. +E= ,J+dlq old tr-4tr Erj +rJ4.E, zl+4e
-tr- ll6Jg 1ee ql=51j1 9,1+. r €4 xlql Cql4lg
u.rolq "JaE ^l-qaxll4 95ol d+E s"J 9gl 'l
zl= g.Jg "ll+ d4g z)eE q^J€+. €"J xlzl4 4
*zl9 H'J, 6lloJ a^1, ,JolL+ ulaff-+ 6ll+ AF, ,J +
il ?zl "i H%r-, 64 q rl*9 Hol, q4^Jel He+ F
"l qtll ?14. r4a ,l+Hslg xl4oe. "J'J ^JE

^JE H4: Eltr Eol ^l€9 
gA +aE EE^14 SEll

Zl Eol r+9 ol+= E= +^JgE EqlE =4€ iol
q ol Hq-= ce6Pll ql+g + H: €col4.

E4lg'*ql^lE 4+ -,?t1€]4zl]EslE "t rnv €lZztl
gslgql^J +ol ege A+rJ et}+lgol= Tdalg zj

+H4E'JfUnited Nation Framework Convention on

Climate Change, UNFCCC)g 1992LJ i]]q6l.HI, zllS^l-

B^Lq €4 (Convention on Party: CoP)ql^J. dTl+9
,J+E+ -.Jg "t €€g rl$ rtrgc.rl((yoro protocot)

= 
illqdl*e4, olE 

=71tr 
g6ll+El 2Or2frilzl 5uj

5"J gdzL} "J=g 1eeOLJ qlHl B# 5.2q, z]+& t\
of ql+. edTL^ ,J+3 gl"ll 

^l+6J + 9l: ++
(Flexible Mechamsm)9tr Sf,ola!1.1oint Implementation,

.lD, Sdzl]*^llzil(ctean Development Mechanism, CDM,

ull=flzJ 4zll(Ermssion Tyading, ET)E E.J.J JtrEll 4 Ll

+ +ql^J al+ cnu ^lgql 4'J Sd"l lrgr 914.

f ;-:-'''"::.:- ' .--
I KJ/otp ifedunipm
* UNFCCC (1994)
t Kvoto Protocol (2000
r Kyoto Mechanism

Post Kyoto!?

r Jointirnplenentation
> Clean Dweloprent Mechanistn

CCftE I 3awvod Cgh'

e ^l-gE +s: olzl $!zf^ g+go_+ "J+ tszl

?*?lzl"J, trloJql eolql^i f4 tsr glb dla+= g*
ql 9!zl-l zJ+oJ"Jg +B6l= aolq ol= glall -dzl]

T]6J6"J 4rllE zJgal izllal j1z} +L}.

eI 4a+71 rll"Jg + +ql SEzl?

EIE "]]+ A'Jdlrl. ^l$g Hg ols. alol Eeg "J
E: "JB^Jetr_ zlltlzl 

^l+^JEH4lE 
Ed+++4 CHzll

E +4€ #ulal-ol *rl. zl+9 q^L +otr ".J ++e+

=*rE9 
xl# *4zl 4-,r 9l: 44gE"J 4+4 4+

_+ El-+lq "JrJ^l.slg EBg +zldl-r gl4. olzl +qg
tr14= s4€ Sgq zlqlql^J *ol d a4=J, Zl+E+

Eql qlq.6l: 7lt +dil s_4€ %r-Hol EItr ++E d

= aolq.. +41++: ax]zHg4 qgq +tr aH^lH o

e ++ +g r)ir- "Jxl"J. +71tr 
= +Eq +g 'JE %f

ol rrlzl "*ol tsol glzl ?*4. +4+4: jzEEC^J +
+sE qltr-El= ,E€ql^J g++++os zlCE z)ol zl

9 qddlq, olql 4+ qlulTl 
^lflLdlrl. 

g!7].^ ,J++

9 4l4lg'ql: ql+14 LqoE. +71fl a"J "JzJg 6fE

tr, "JEl?4lE *al4si "Jql^J= ,r.ll_+€ ag^fg oe g
+++=,l& +'J9 + fi4. 4E +4ql zl^J ++E dq

^l +49 ++..lee eCErlL+, El]=fl 
^ltlql^l 

ol=

^le+ot ++. 4= d-^Jxl75l4g+Aql^J= g€zl^ 4
Hll€ 7lH9 olrll9 

'J+Hl+ €rJg fJ6ll zl++Ej +"s"J

a+ etr+4eE 
=Hl6HoI 

++j1 ql;6J Bl- glrl.
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?+4 e_e: 9dzl4 Hll€=Jg zlzll4 e_E 

=qolEl
sl4. r=+xl *g a+ gaTi^ Ell=flg ;.l.elo| a}{,

++ ++ql 7l^J ++= 4tl4 cnn rlgg +3J6lq El]

=flg 
9e4o; d4. olE 

"l]9 "J4zlS d€ol+. :z+

4E olsrd 4qlol s&zl? H7l +4+4ql^l 6lleg oJ

"Jg +d *olol dl: ,iol olgtl?

ull"J+41+ql^l 
^lg6lq P4}44-rzl ++71+e-tr

zoo0'Jpq 
^l4L'J 

e ^lgql^l= 
El+ql 6lla+9 "JEq

&E714 €+flotr g+dlzl+ €+= Full Bg +l
914. 4€ 6lla+7} r+6J bEJol ilgtl? 6l]6+E "JEl

^J be, = o14!o]5fa lC _c-$9 q^Jq 4Ig *zl?+4

+ q +e 49 u_"J4. :fl91 4 otzl g4g o e. "Jf
9 tsxl *6}1 9)e=t4?

€ull LEqjzJLl#9 cnu ^}$gtr "J++e g+g
2 zgFlz#Sol4. cDM ^lgee "J69 $zl 9Ja]].t.1

= +d €+goe! 4q!4e 
=Ae+ 

C-614 +C "JH
ol qd6l]ot d+. r q+g "JHE4 ^lg4lq^J 

(project

Design Documenti pnn)E xll€olq Executive Board9

+"Jg Bolo} el4.
6116+= oleooJ €dzl^ 7la€+ql^l: CDM^lgql

g.q-J r+q4ql zlaE qHdl"l ,t|$olop., "J69 tszl

9d arllzJ"J +Fflql= ++611 91tr].. 20o8Ezlzl

cDM ^lg ,l++++4lg ulir-lap, 200e8+El 6lla

CDM-PDD= 4l^"idlol UNFCCC pegl zll€g gl€"14.

ol= 96l] szl]q CrE4xlle| azl$ 9l944lE +6J6lr

914. 6lla+E olsod gdzll zJ+€+ 
^l$q EE"n+11

"i €+ tl6J^l6}g z.l5lol azll{Q.

2. alla6.e olsooJ ed4a xlag+

tr llge.l 7l|9,

. edTI^ +q"Jqlg ull*ql 4+dlq fl?lq "i
EEZ cDM ^lgtl esg F+ Etr qtl "t 6lloJ a+E
r'lilL -l ,z
'tut-

. dd+ +Eg gd7ll zl+ HJ"J + E^| EolE

R&Dolq, 
^Jl4l 

B$lE 6ll6^J{l4 *f x!ul]zl€9 H+6J

+4q E'Jetr dE4 7l€ +g d4

. 
"o+ElCql E€l 6114+9 ol&E+A xll7l= 

"l]oJql^J

+"J+ xl4zl*?+l€la4 HJ"Jetr 7]]g 9,q
. u\FCCC9 CDM ^lg 'l]gg 9"J r+-+4 zltr q

!.= sg4 g"Jq +4 zllTll (Ecosvstem Based

Management; EBM ++4 €"J9 xlfl +rt A d441
_H-91 _gtr
- it tt+

tr +zJ H dl 1 -dEttdl : 6114 cDM 
^tg 

*?.!E +l=d 
=4'el T;HJ 7+

. g+ "l +6J qs
- 6]]a+E ol++ EdTl^ zl+€+ +.llE E4 zl

Hl- zilu !o

- +4lEqxllxll fzl "t "Jzla **€7 z]]s
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E^J +^J 2sl 59 ^Jrl€ gflEl gl'I. qd 200BLJI. 5

gql 4a+€+dElE qeA E^l: +B+4Flqlgg
++?l+g (+.J'J+^J) 4++^Jql d€Elfleq, olql

*^l 2007'Jql: "Je jlEllql^J ,l]6lqfl,'J zJllezl.ixllal]

6+-E4 (lnternational Seaweed S5arrposium)9lr,l r g:-
EJ eoF ++E+q dc€gerl E4E4ee d]=+ql
+clElE %I^d"J fl+ g# qlctsSul 914.

4+ "lla+€+tlEjql^l= "ll4+ EtzH'J g+44
** xl".l+l 'jal €AE rdg F+ dE gzJr4l. u1e1

I 'll"J"J^Jql d+6F_+al r+e trlq ++g B# zl
L-{l o OlzxLOJrIo o= rJo"l Ai"l .

*etr 6ll4+fl+dlEj: +zLAd'J :"J-^Jg 
9-.J rll

tre ZLSE +€j+ H+g +16ll +4+4ql 
^l^161.: 

6l]

4l^lEql 'H"J d+4"J El+= !^16}_n, ++ 46+9
ao zfSdJ +gq u]]6+ *4 fldzl€ qB= Fd] 

^JlZl
4e +l^Jg xJlraN +rJ tqq. ol= 96l] 1zl-4lBg E
zJr-l-$ a]]a{lgg e+!+ +416|= e"J &gE gep+s

4]E+ EA +=9 +E6loJ "J+ arJg Et_dlr, zl+

+49 +gr+ ,?xlE gl+ B^Hl€ d]a+ 3e7l+rl.
*4 zl€9 ,l]96lol +A Halql 'll.J 

g€ B_Ee,,.lel
algg offlalrz} .J4. ol49 fl]6+= ^l+g\iE 

EJzl

elt Elole- 9lHxls F +++11.J fl+ql^Jee zl4"l]?

€ 4o14, ol= gdll 
"l]a+"J+dlqE zlql €+e+ d+

p!+^FEtot 
^^trl
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ql+€ H6I6Iq dl4l4"J 6l]a+ d+E+zl*etr 9^J

g +q 4zJ Aol4.

ga3, z|flzl1t.r,l.$, l$Eo_B#, zJzt +q a4l Tl]gg

+lq} 4a+ ^l€tlHl=4 ^lee6} # ,+fleq, €+4

= 
zorouJ ttzl + zso9fl9 F"J6H CEzlfl q1+E 

^l
$z-1fr oEE g+g + glE+ +fl ^l€ "l AEIE q+
ap dE g+ "JqE d4l zoB€r,<l BB, 4^l z€, 4

^l 5B) +B+ql olq, d+€+e=lg €zlEtr qtr 
^l

Bol ++: zotoHglb ;1a so"lE9 d#ql+"Jqol +
016l= €+71+e-tr. gd6l'41 € 4o14.

S+^= ,ll+zlqE +€gd4 ulzll $Qzlf$ ol

r7= Fq oe^l zlqBdqlE .J +g -EJEldE, ,ll+9

+oJqI CExlfl9 +^ll4"J H=4 Azl1 +=g F6lq

4l4l3ee €A6L= 7lb3 6l= 
^ll4l4"J flfle zlel

"llrJg =tsl6lq, 
olE E}Bo_q zlli rJEzl-fl9 izlzlzl

E +ol: :.Jtl+4IB, 7JrJ7l+4 
^l+419, 

a.zlAlg q

C9 a"Jrl q"Jg 6}1 9l+.

4l+SE++"J^J€+^q +s €+ ^igg 
6ll*^lE

g Eltd jlF$Ezl-g 
^lgEl^l 4 B= €7, ol^JE zl

g EL^4 H= "i 4lgol g+, a€E ulole{lt 4la4l

zl]tr 97, +€+dzl +^4 "t zlts €+, ,lbC 'J^J S

Exll zlg€+e+ rJ€E, FEIE, +7lE(Elzlg) zl4 zl€

,1]E "l zlgs+ g+, FrA ql^ll 4E ,l]g €+(/ll+ qlHJ

zlgq TlbC q1+), xlli;NaS +Betl4$ 4lgsl €

+, ,l"J5ql s-s} zll+ 
^J441 

r*4E9 Algq 4417l]

g g+, +&El+= ol+"J a+abg^4 zl+ 5 zl9

d"JEx] 6]]€9 9l+ S+€ fo30p ?14.

+ql qL *ql^JE *ol€ + H= ++6J ^JE+g
zlzl:L 915 xllirE rJEzlflg !-rtr "Jeizl 914. I
+a= u|tr ol 4"SuJ rJExlflg €}+6l] ,ll+ql^J+ 4l

Bsl zlL" + q 6ll^J^l$ +d "t +e$(q+ Ee e50

d, +=E 633d, #dzl e54d)g q!-6lHr, Tlbc('J

4lE, 6Jg, +"J, 
:.J+)€zl zog4& Eo6l9 4Ig a4l 20

7ll= ts=61*,o4, dzl4 oe irll EH= 9ull ^l+4"J
g+ql r'q6E gltl

olzlfl xllirjE++"J^Jfl+A= arJ . +El SE

^lEE 
^J+4 C4g -eoq! xllfulols4lgq Siz]]ts 4

{zl$etr gd5}71 +16}"1 g+gEol l*9 t'49 zl€
oljl 9lr|.

/\,
iL

++

H+S==ttgdg+A

7l=LlEOE

(rll+dE+rl'J^d fl+A
d"Jfl+g)

x]+5.EzlZls .rlflE^l Hgg 4lel4q gzlql zll

+dE+rt*^Jql+i: xlliE/o}g4 ^JEzlfl 4 UHJ

$E+"JC zlg B=, ElolgiTl] z\ut, zf,zt +q ^J

E&E gCsl F ^JEzlgE 
zl+4 g€€ flel Siz]]

gg;ajap 914.

4]+^JE++"J^J g+a= zlz|;ll $fa qc^}? o e

4lgzlg+e+ xll;5-g^tt,E7l ^lgdp Hfl+ 4lql+F
qtla6Jql^l FzlE zll+6101 2005H lzg z6"J"ll 4*
al€ zooz'J sgql 

=+6l$.tl.,ll+^JE++"Jd€+^ +e^l€-e= 4lg4 7l^l7l

+9 rJEzlflg H€ +49 9l+ ^l€g 
Hl*5lq aozl

9!+4F0l0l 4^lrl
Ihsil.f*rhrd IM &'€nkEudPilr@r
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ll+8E=+sdg+48+4 qtE

f4.: r1;4=tr^f^lE 
^1+lgll 

'JflE C4lal 
^t 

12-1OH^l
E*xl : 064-720-2800
Fax : 064-720-280 1

Homepage : http://jbri.jejuhidi.or.kr

++t+t=

Phylogenetic and Systematic

Studies of Ceramiaceae

(Geramiales, Rhodophyta) with a

Focus on Three Tdbes: Geramieae,

Antithamnieae, and Spyridieae,

dB : flFE e-mail: giving-won@yahoo.com
IIEL+ : Suzanne Fredericq (University of Louisiana at Lalayette, USA)
HjIf-E?l+l= : 2007 LJ 1 2?

Eo4F Hl+E+ (ceramiales)b szs 4, tsoo €E=E

+^JFlq il= 49e oJel4 9lr(Kraft and woetkerling

1990), r 6 CeramiaceaeE 25 4, 100 459 +^Jqq
ilsq, EorF + 7lt *g a"=€ _E_+6}_r. gl. 4
(Familv)-e. "JEJ^j 9lrl. El+84= d ^ll4l 

6H"Jql +H
zll $rali aoEE +cqqri gll, .rll4l ,89 a+ql
+dql Be ++g zlz16'lr. 9l= E++= +ql 6l+tr

"JqzJ 9trl.

E g+= EA+E Hl++4 Ceramiaceae (Ceramiates,

Rhodophyta)oll +d-= SrHq + (Ceramieae, Spyridieae,

Antithamnieae)9 6d9tr "l."1, €4ql4 Hlf,E+, q^l

4 g.E +A €+, relJ rbcl, LSU rDNA, LSU rDNAE

oleooJ tszl^JE+4 €+E€ E"lol +"JqH+. g €+

= 
F6lol ol+qal 40J* sf p$==s- E]+E4E +

+ ZlFq ++ ^]]tre ^ld# Bq+j1 9,19 S"J olL.l

fr zll7lzl "J4{1 E+qt4 ^}dE4 
rl-E AEE€ xll

^lul +fl+.
Centuoceras 49 zl#"J C. clatulatumg ql+ql^l

zl€- ts--r. 4S.1, d^ll4lql tssdlE cosmopolitan

species-Eil "JEJxl frtl. rEl+, ts g+= Fal€, c.

ctavutatum +ol d ,tJlzJl!9-tr +H4l +s6l= 4,ol ol

.JE, zl€9l C. clavuJahmal ol$z]4 qH'J C, sas-
patrinii, C. hyalacanthum, C, micracanthum 3+€ol zll

'Jg 6llqq^.1 +s6ir 9l= Xee Ei-"ldrl, "l4rJ c.

clavulatum +sEE q+, + aEL + ,J4Eqolse 8l

E+6FE0I 4^tI
turdl6drtoKdssdrdhM
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'JElqo} dltr, C. clavutatum9 olBEtr "Jzl4HH Szl

+5E Hqql +etr "J4qqoloJ g ,iol+. E+,
Centrocera* 491 Zz11E 4* Cen*oceras rodmanil sp.

nov.9l C. teLrachotomum sp. nov.7f +7lE HJ ElS,+.

Spyridia49 7l++oJ Spyridia filamentosa Y
Adriatic seagl^J zl+e-e Bilg ol+, d 

^Jl4l 
4zlql^J

Bjl slqzl fr4. :44 E €+el e4€g ?.llTlzl t)l

4l "JEl 
zl9Ee +q !__r.qqzJ & spwidia fitamen-

tosaTl 67HE 4tl +E 6Ee ++q zjoldlq,
"cosmopolitan" e=Eil "Jal+l S. filamentosa9 tsEE 5
C zi99l ,ll.JElqoF "J .Jrl: ,i9 u_q;H+. Eql,
oJroJql] 4=g HjlqTl Spwidia hypnoide# oJEoJ

r+ 4^ioJ-E^l7oJg Fz]] xl99l xllqlElq +trqqd
izl$ a.eE L].HqzloF.J9 Bol+jl gl+.

E €+= Fdlq, Antithamnion +9 += + F"J'J

4Etr ol4zl S'J A. nipponicum4 A. pectinatun* 4
E +Eolfleq, +Bg +etr e^lElfl'J A. hubbsiii

A. nipponicumal F'J+ +"J 49tr E+-"ldtl. e.q}, rF
"J zl6ai], q^.lql€*, r4l1 B^lql€*ql g.Jzll tss
6l= a_9-_+ "JaJzj s'J A. pectinatum9 tsExlgg
New Zealand+ xll.J !"lol.J4} Ag Hq+H+. e ql

+E=g q^14 EeEoll,! "cosmopolitan"olzp "J;j11 g
g +,==g dxll xlldg zlqql Es6j+ +olq, tszl-4e
tr r_l.exlu,l +^l.J €qlE 44421 rll+gl "c,vptii' +ol

4l "Jzl+l +++E=g dTlle q 
'l]9 €5=E ol+qzj

gl+g Hq +Hq. q+^J e ql+g oleJ+ erl-E=e a
F9 Biogeocraphy S+ g+ olLl{ ,lEl CE-E4 €+
EolE9l €E+ ,l:ad$ql4 CHi$ ^lloo$ 4o14.

(FTtsE EI E)

1) Won, 8.Y., T.O. Cho & S. Fredericq. 2008. Morphological
and molecular characterization of species of the genus

Centroceras (Ceramiaceae, Ceramiales), including two new
species. Journal of Phycology (accepted).

2) Cho, T.O., M.H. Hommersand, B.Y. Won & S. Fredericq.
2008. Generic boundaries and phylogeny of
Campylaephora (Ceramiaceae, Rhodophyta), includrng
Campylaephora californica (Farlow) comb. nov. Phycologia
(in press).

3) Cho, T.O., B.Y. Won, & S. Fredericq. 2005. Antithamnion

nipponicum (Ceramiaceae, Rhodophyta), incorrectly known
as A. pectinalum in western Europe, is a recent introduction
along the North Carolina and Pacific coasts of North
America. European Journal of Phycology 40: 323-33U.

Development of functional
cosmetic materials using the
bioactive compounds from
brown seaweeds

dB : 6l+Tl e-mail: skysjheaven@hanmail.net

^lEr+ 
: c?Tl (IJl+q|+r)

0l-sto_Jlf+flfl= : 200BLJ zZ z}oJ

s=g ilEE 4lE +9e d46J EJAegg a45l
9r oltr "Jql s=+ +4= zleEgl Eg6l: zlE.d
oJ& *tltl4 +Aq +44"J g=.J€ 7l7l:L 91trI. E'*
axjldatol +ElA=€ +71^l7lg^l #9 ag +olrj:
t EJol zl+El*.i1, ole olaN +"JuJ EllzJg5€ 

=714=
"Jizl mlezjl 62F,4 ,|Ed :r=^lAql Elell+ rl+
+4 e^Jol +zlal= +^llolrt. qlrJel rl+= "Jillel E

+ +ar+ a4lE ol+: 7l€._q_tr^J zJlgz€4 E+tr+
El ql+ *tl$ Hn6t= F rJH..?zlE +l"J +.q 7l}$
+"Jdlq ++4 otr 4+ n+, 5C Eeql qlql dq4
++, rl+^4 €^J FE zlbol 9]4.

"Jzll= aa E: ulolap ul+ s: Etsg zlzlt;ltll

+z1617l +lul] ^Fsq= 4tL++ €4q Eq Eddl:
4lg+9 dl+ol+. olEl+ tHql: olE, +EoJzl, 

:"JAI

p+ 6J+ F rI+9 tsol7l EElqq, olql +EJg zll+#
'J= + 9l: AEEqI 4eI *dol 6zF}: ;,rllolzlr$

de4etr 4IBql €*9r il: a€Ee t*zl *4.
ol €+ql^J= +"f"J a€Eg HjloJ aloJs-etsq

/i1_+s ,l*c EtI+ xl]$ zll$;|zl 9l6lq ,ll+$"Jql

,!zla].-L 9l: 40+9 6]]3+eo 4tetr +q'J Azl9
Cj{ bn"osurase$zll g^Jg eC6lH+. 

^r4ts 
41 ,J

a+"J 4uHzl Ezl+ (Sargassum siliquastrum), fl
Qshige okamttrae), r4r +4 (gcxlonia cava)4!^l 4E
d]r+Eql Hl61] +++ srl€ ++ql: ag q"J6lHir-,

E+TFqq 44II



ololl trLEl ol= 
^ll 

+9 7]4++ rll{-o e q}Al+49 B

46lq :.J4lp+, olE q zlEd ,l+ s4€ ?+6lHrl.
_L 4a+ $ullzl ezll] (Sargassum sitjquasham)9E

+El ++qt DPPH +q? 
^Zsrl€ 

+44: chromene

4lgg Ed"J sarga-chromanol series4 ^iltr!-s 4 zl
eld zl-+ s4zl +++ carotenoid2lgq Ed"J fucox-

anthinol Eal4H4. 4.d ql Ushiee okamurae) e+ +El]

(Ecktonja cava) 4l^l ++"J +4lEpr+e+ ulu!, relJ

^|Ed zl+s4$ z*t phlorotannin4lg9 Ee"J
diphlorethohydrorycarmalol4 dieckol9 849H4-. ol5

6 diphlorethohydroxycarmalol4 dieckolg E" Edeg F
dl Tleld 7}B sj+= q"J+ er+ql^JE +++ +El ?
Antle+ ++ Erllsj+7l rA+49,p1.

ol E+ql^l +49 + ++9 phlororannin

(diphlorethohydroxycarmalol4 dieckol)S rn vitrol in

ravo 5.foll.tl ttzl.J s47l ++6l7il +++ 
'tr* 

7lb

d 4t+a4tr$ ol$-ol +"J.J zleil ++g+.

(Frts= allE)

1) Soo-Jin Heo, Jong-Pyung Kim, Won-Kyo Jung, Nam-Ho
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isolated from a brown alga, lshige okamurae. Journal of
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2) Soo-Jin Heo, You-Jin Jeon. 2007. Radical scavenging
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Construction of $ea Forest Based on the Cultivalion

Technology of Bro',rm algae, Ecftloniia stolonifen (0kamura)

AE : ZEA e-mail: ecklonia@jejuhidi.or.kr

-d^H 4+ : (4)Ill+df0lEllrttgTl=A lFgE6ttgdg+^ /Cgfl+fl

^lEr+: A-d= (rJ=4+r)

olqt+ll +?l+l= :2007L12? Z7Z

alla#9 TlsoP P4'l# 5 4I+tlE 7lJ="1+sl6J

q+9 Hq 9d zlb, d9, dzll F ql+$ Eol+?zl

b, Elq.g.ag ^jolzlb F i&x}flg fxlalirJl +,qql
zl# tlzl:t ?l'].. ul4€-49 Hp+, r+E'J ill+], +€41

sa+g d+, 4^lFE9 sazing F olq 7l^l goJEtr

oJ6lq d|6+ol 
^l.4zll ilY dCol4. q+^l ,tlelxlr.

gl: 6116+9 4^J6l7l +16ll +'Js "lla+"J #4E zl

zll oll6f9 
=id6l4-lr 

g+dlfl+Ll+.
6lla+g 4^1617l f.l6ll zlflql^1g +'lql 4"J +A

4 ^JEll 5Cq1 +q] ql+5l-Hjl, +rlE ol+6lq "J^l +

'19 ^J4l+ +qlql ge.J zlz. zle$ zlllalzl 96l] d
qlql^l ezl-g po|, ull$;ll$ ^Jtl "i r34', olsill9 Cll
ol azlgl gEe+ 

"J=Jq olzl: S6Fg r+"+d-q ?l++E

c4lg E{ +21i19 rJti, €zl9 'Jolq F4le}9 +41,

$E* EoeE $^Jg E4al$,r|. .J+ +'lql E+ Hltl

+ 4^Jg dlTl 9l6lq ,ll+ qag +H6lzl 96}"1 +d
H, 6}EE, 

^l7lE SCql +6]] "J+6iS,4. "J+="E- 
rJ&

g +'l= ol+e Elq + arJalzl 9l6H +zl^1, q+zl^],
aoE_o],r, Effi"lq ^l€g 

6lq 6114+ { aNaz3ol 4
tg S+6l$tl. E6J a^lfEql 9.J 6ll3+E +Agr+
+4+9 ql=6}"1 

^JEl]4]= $zlal-fl,rJ zlat s€4"J B
Hes zl-g+48 6171 9l.J'"J"Jg tr}fl61: 9l+.

+rl: +^loF+ 46+e^J +'J^JdHr+oll, arJ4
ql^J+El +4 3jTnvl^l ^l^ldl4, += .l]4+e+ E4 +

^Jd-ll S "J ot|4 +d^J^l"J g"Jfl^lql E+ E+zl

4lrBE zl++ +olLl. +tlE +Ed4lg EJ $tlE 
=x4 +4+3 irJafzl 96lq +cE, ^l7lE, +cE c

t 5Ag trqltr dlla+ a^"ioJHql Spore bas ^l€. +
_Eol^1, ++zJS+g +*^1, q+zl^], +zl^l ^l€9 5
611 6114+9 3^J6lH,+, 1Es 6l]a+tr d]6+€ a^JC

qlql= 11golE 4a+7} i€qq ol]'J 6Ha+g =c4
olol 6l-zlEJ rl'Jc 6l]=+"J +qe d16+9 a^J,<loll:

"llH6l.= r.qg a^'J + glr, 11+l ol+qlE 6l]4+ "l
$E^Jq H$E +oJ,6l4l 4el4l 9lq "JC4"J Eltl

€+Ag -,?xl6J + 9l: aoe.+ ++€+. E-J +4 "J^ls
-e 6|az}ill9 "l+^dg +oll 6lla+ q+ql E+"1 El

q ol +g #xl]dol = 
6|aoJ^l+ "1 alla# adao ee

ol$zlzltl.+E aee s+g+.

(FIEE a;,'.=1
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H'a+E 4l+ +d^ll azl(oJz-eMb): tlE ll-4 ol

^ll=+(Tl-4cE i00-200Mb)ql Bldlol oll+ +rl(s 1).

E+, g-"1^JEolo_+ "JtrE/E+rl eg +tlel +4E
tlzlt- 9lzl ?+71 ollEql, mRNA+€, CDNA zll+, RACE

((Rapla amplification of cDNA ends), clon-rng4 tJ3 9f
+ !14 S,ol, zJ'Jalzll genomic DNAE pCRFss ++
+ +, sequencing gtqe4 fdz|(Onp, open reading

frame) ^JH€ +"J.J + 9l+. 2000Ht]l aHl Human

senome projeci(HGP)g S^Jr+ q€q, "*9 ulril4ol-9

d^ll 4l+ +471 +E!fl:ql, Ba+g fil flzNzlz.l

rs+ 42++4 dill Zl+ d!7l "J!}91 *2]]9fr,4. H=
+E dzll zl+ +Bql 

^FsooJ 
HJHg HGp e4ql ^Fs'J

ar+ "JH"J shotsun sequencing HJHoI+. "l HJB9 +
dzllE 4l+sAE zl+ +, BAC clone librarvE 7ll+6}

q, 4+4 clone9 sequencingo|l HJ-Hgtr $Agtl4
zl "*g ^lrJal 

El+ol s+g+.
dlzl+, 

^lle+ 
THE$ 

^]fl^J "JH"J plrosequencjng

I "l*5J A+ 4Elso e_tr d,t n$EzJl ^J'Jql *g +d

^ll tB= +Bg + 9l+. ol zl€9 199BLJ ScienceE

F6]] gg€ *(Science 281. no. 5375, pp. 363-365), 3l

= ^Ji$ .Jt^lA zlfol Nature, Genome Res., pNAS

. Fd] -H_ir. 5lE^J+rJ f,$EE +dr,ll fl+ql cJ+El

r 9l+. ol zl€9 454 Lifescience (www.454.com).8 oJ-

qa=ql, =zl rgol GS-2OolS.eq, 4* cs-r'r,x

system9B upsade9H4. cs-rLx: +dille+El ts4

€ lNatuJS adapto€ ol+6}q, 45um aTl+ltg ul

Eql +d^ll +€g Eql +, luciferasee| polJ'meraseE

ol+5}: pJ,'rosequencingol+- "JBg f,oll template

DNA-s+q zld Hzlrlgg 9lqzl-E oJBee 1El Hl'+

etr +- 20MbE gA+ HzlCsE EH6J i ?14-. zl

=ql 
HE49e 

^l-+61-i1 
9lb cycte DNA sequencmc %l-

Hql Hl6lq, templateE*El zld HzlrJ99 9lo oe.

read-lengthTl 5l+= aol +4lolt+. 6lzl+, GS 209

read-IenglhTl tll+ 120 bp{rolI, 4+ zHd€ CS-

FLX= ol+'J a+ qI 250 bp X g7l^Jg +g 200,0007H

E 50MbE €H= gg + ?14. "lE contie* A+ '}]+
20Mb (2r'J sdzll cs)9 +dz} +Eg qHc + 914.

4= d.Jril-elil ql+Bql E
6l] GS-209 Micorcystist tlJS

iagalEql 4+61q, 20Mb(5Mb

zJl|.9-e. iC, gX coverage)9

H zl rl 99 qHdlHeq,
SWSS-PROT, BLAST_X protein

data baseE olso-.J gene mappinC zlHg ol$alol -l-r$

*dxl-9 7,4007H oRF +€g qHq-S,+. +^l-.J 7lltsri

synteny$ u]:l;N -H-$, tll+ d^ll t)l\t 60v"4Eg 41ts

,jBql 6l]%r-6i= aoe ++€+. E+, 7l=ql _BiIEJ

Microcysti# +fl$-4lzl +^l+ Ssmechocystis sp. #PCC

68039 4l+ +rJzll (GenBank No, NC 000911, +
3,573,470bp)e+ ElJg-trI, Ssmechocystis sp. 2,66521E +
dxlB4' 2El] olli E*9 z,aooz}]g I+ #dzl9 oRF +

"Jg q-H6l.*,4-. ol'Jzll +Hql lf #dzl.Z,400z]E ol

+6}q, ol5 +drl-E g€g E4-g f 9lE z.ar<

DNAchip (7.4K OligoChip)$ xil4taf$.1lq, *lC.q"J"ll r|
E +dzlg B€"J^J9 tl"+6lzl 9loJ environmental

senomrcsel +fl$ €E +116]--1 !ltl.
flrHzlzl Microcystis\ +rJE €+= +€+ q El+

fzlfl +4 zlgql^J, btoom "llzl.-l?9 +Bdl7l +l+
flag"J, microcystin6J^"i4 +;Jg ^Jsl-+ s+ql d+q
q$q. E6J, -d4-ee+q ol# s44oe ziSt;ltl

+]61-ol, mrcrocystin gene9 targelg-E aH -?dxl ts4
I zll*"l-€, olE€ ?^q6l7l gq} €*zl d^lElq sq.
dl-zl"J, Irttcrocystjs4 #dxlsl +uJg genomics fl+=
7l I d rl I zl *9t'}. "l 

elrl GS-20+ ol+.J

Microcystis Zlb +dzll +H "l 7.4K OligoChip €7b
"l+a +9"J4 +Zlql^l L-,r-i+g blooming mechanism

4. +rJg +dzl g€.J^Jg +aldf-l, ol$-$ s4.4 e e
ullolalzl ?l.J EzirJE-*4 d= oJ:.Jg zll^lg + glg
4 o e TldlElrlI rl u l.

c+, cs-rl.x= +oJ6J ul,!l a#g zl+ "t g€+
dill(pst, expressed sequence tag) tsaJ9l 9s.oJ- A+,
flr. ts+E4l j1+ +d^ll CH= +€C- + 9lg z)etr_

714€+. ol=J4l +H+ +dzl CB: =fr rJl$$ envi-

ronmental genomrcs$ €+E *B,J zi"l4.

(GS-FLX system)
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Phylogenetic and Systematic

Studies of Geramiaceae

(Geramiales, Rhodophyta) with a

Focus on Three Tdbes: Ceramieae,

Antithamnieae, and Spytidieae.

,\ltrl . Hf=loo -ol

^ 
lE-il+ : Z 

:d 
J(aE tl] -qtl)

+ftqtH_l^l. -Epl+l= :2007L1 12?

'X}$ d^Jg S"Jql^J g^J€ ulla+zl rHEr *
6+"J "J4In"Jol 714+ +d6i= €^Jge.,.l F6H"Jql^J

= 
6|a+s Eols {+ ^J4l+ dq F9 f{lul$ zJ}

= 
EEol:/, Hlr.l+€ 

^l^lzl "i 4l+4'etr olaooli;]]oj

cEg ,J4tr "J6ll €"J/d4419 qr-qq€ a46l_z 9lrl.

'l++ €tol "J948 F"J 56l]g"Jg 1ee6LJ old

ql El6lq leezLJql €++gol 2'c-B"c +^J+dlfi,eq,
,J+ goJql^J: +^lolg €€eJol 1ee4LJ a kg/mgl.<l

1997-2001LJ 
^lolql 

2 ksln- ola]._e ?'46l-*.+.

2000-2O03LJ + F6ll"J a^l-zldql^19 u|]6+ 
=C++: +a+ fl+, rJ^+ 26+, +^+ 58+ 5 € e5

+"l9rl. "J&q"Jg 4s: Fd]"J H+9 d'4^l eHql

^J: 
a6}ql B0Z, oltf, 444: 4go7o ol$98 4^lElS,

e+, F6ll"J ++E DMZ, rC+, +a^lql^l= 30vo ol

6}tr +EiHrl.
rl\$ u|qql^l: "J&n"$+ g^J 6lla+Aql E-e-6J

^l^Jg 
Hq+fl4. 'J4ln"Jg q++ g^J 6llr+7l. El4l

ts+a121 9**xl"J, Tleql ql.J o"+ A^Jql^l A= +41=

+{Lll= ao4E -d4 eE6lS.4. ol5 +€He ,l+q B
H 1) E^J 6|a7l Sd6l "J{ls"J 9lql Es6l: €4, 2)

E^J d]]aTl-'J4Ig"J9 zlflee vlr_ 
=7,1+ 

+1tr "Jqgal
s= €ql, 3) rl+ d]ael "J&s"Jol -r'ot 4zJse qE 

"J

tg"Jol4 g^J 6|a7l 
^1tr 

44qq fl= €ql 5ol*,+.

+4 aH g"Jql +E6l= "J4Ig"J+9 aop 
=zll

4ET(Lttnopnynum okamwae), 
^lEolol 

zl4(uyarolitnon

samo e nse), B4tE9(r. yessoense), 94(lithotnamnion

temoneae) Fse ++Elfl+. +cql uf$ $+$ .HH

4aq q rd-ql ^J+ql^l: +Egr+ q4E +E7l-F=

+l4,eq, qEgel U+ +d 2-3m, q4e id zm 4l

$zfxl $f;alq +E6lg.+. r ol6lE +dql^l: B4lE

$$ rleololTl4ol +€6l-"1 e^J6lH4. 5d B4iEg

e +g 20C ol^Jql^l 314 Ctlg trS.-r, 
^t+Ezl-g 

EJ

=e 
q+ql 4azlE +4Hsq, i9ol *9 1gr+ 29

^lolql: szlg HJ=ol zJ9 olF"lzlxl ,q*?t4.

rl\$ ullqql +€d|= alFE + ^Jr]lE eEE -H-

E "Je "Jqizl49 E^J d16+7]- d+.J *ql= F^J
zl, ^]]zl^JzlE 

i€+4 "J+C7jl7l ^J^ldlgr, E^J 6l]

4+71s: *ql= Edzllzl 'l]="1 ^l^16l*.+.
+6ll"J DMZ d]]Eel zJEqtlg e94"J +aEolLl

eggol ufixll€ ^J4ql^J At4e alat*$ €^Jdla

9lfle+, 'll5+9 F6llg"Jql^l= 9"Jzl€9 5^dql q
4 6J+ *ylxll +4 elul]4ql^l ,l+s d^Jol -".F4e

e ql-^XdI€r,I

5"ll"J ,lH- 6HqE 6ll++ 4cg gldloj +^JolE
zlEI +rll "i +tl$ "J+l4es ol^ldloJ $,golezfll
+€ 6^J6l:1, +ElE E+zl zll^Jql q= +q €cg gl
oJ6J + 9lS+. Efl- z]lQ.r.lul 4 ulhol4^l= +E^J4l
g Full F6H"JE ++ 6ll4+q1 qaj zla4"J 4}3zj ^J

t zl€9 q=J5ijl ol$ ulQolrlql ^J*+str^l ^lq5
4}++ql ql.J 6l]6e a^J 7l+^Jg q"J6l*+.

oltq e4€ Eull E" uH"Jg ,l+ d^Jg 4rI4,E 4
+ "lla +qel + 4oJdol sl, aapl: ol]+ -*g 5cg
!-S,eq, u|a+g CEtsJ! "Jta"Jg zJeql 4"J 'lEE
56l] 'l+9-_g 1l"g 4E= +48 + 91fl+. ol$ trrlltr 'x
+J +4lql qE 6l]+e 3^J9 F6l "JqI^JEIAI +g F
fi_o""J +41#9 ^J4I^J 

:"J^Jg s_aal + ?19'i.o14..

=u1l9l 
ggElel rzul

ultr=d

dB : E+Tl(dt|ggEt|Tl+E+4)

^lEI+ 
: +E-"J(FZ q]+r g^l-qtrl)

{/.f-sr?l+l= : (200BLJ 2E)

E+4Fetol 4^lrl



+6ll"J "j"J+g arJql 5]]6+dg 20058 2g+El

20071J rHvl^l + 2'Jql €4 zl€He a^}oJ e4 
=€.J 6lla+= + 110+9e, +a+ r7+05.5E"), ,J4+

22*Q0.07"), +3+ 7 1*6+.5q")ol 
=d6lH+.ol 5.r.l.oll.rl EE 4l€ql 

=€glH 
dl]a+= +r+

Enteromorpha linza, Ulva pertusa, Chaetomorpha

moniligera, Bryopsis plumosa, 7J4+ Dictyota

dichotoma, Dilophus okamurae, Sargassum homen, S.

miyabei, S. nigtifolium, S. thtnbergii, +3+ Gelidium

amansii, Lithophyllum okamurae, Corallina pilulifera,

Prionttis comea, Grateloupia filicina, G. twututa, G.

elliptica, G. lanceolata, Gracilaria verrucosa,

Ahnfeltiopsis flabelliformis, Chondrus ocellatus,

Chondracanthus intetmedia, Lomentana hakodatensis,

Champia parvula, Acrosorium flabellatum, Chondria

crassicaulis, Polysiphonia morrowii, Symphyocladia

lahuscula, Melobesiordean algaeE 29+ol 4el$4. "l
+ql^J 56+ UIva pertusa\ +4+ Grateloupia twu

hna, Chondns ocellatus, Melobesioidean algaeb dz'll

a^L €€ql^J E+ €€d}s,+.
g+ zl99 np ,"k2 s.+, (c+R)/P ,"IP +ze qq

4 €"J'J"l g.J 6Ha^Jg 549 +4rllfl+. fes.zf 5

ol^J"J aoe + 12+olq olrt \afril 2+,7J4+71 2

+ r4il Eoa+7} Bao ee rlEl*rl. olE + +gE Zl
ol 7lt tzll 44li aog +6+oJ chondrus ocella-

tus(26.9)ol4, +='+ [Jlva pertusa(23.2), +6+
Gelidium amansii(L9.d +9e +rJl Ltq*tl, EE 4d
ql^l J.e|l Ll{\l +g +a+ [Jlva pertusa 1+ss +
4*']..

+d+aE4 41 + 4"Jd zli (Diversiw Index,

H) €+itg Group 19lrJ 2.7E ,Group 2ql^l= 21E t+

4R+. + ++E zli (Rlcnness Index, R) €+'ZJg

Group 19lrl 3.7, Group 2ql^l= 2.7e +q*+. +EoE

zlf (Evenness Index, J)€+itg Group 1ql^l 0.9,

Group 29lr-l= 0.8-tr +4*+.

9=11r1et 
^lErrlel 

gopl
4ltgg0illt 3E, Bg H
g+ltql gg

dE :-"J84(FAII|+.8)

^l_Er+ 
: +E-d(+3rH+r g^l-E1l)

4^l+?l+l=: 200BLl 2B

*izlrl49 9E zllill* HEql^l gtl+ egql

14.5 + 3.5cm-tr 4lql^1, 4elql 7.0 + 2.5 cm-E :?jAale

4el*4. ++9 +e 4gql 0,18 + 0.04mm, 10gql

0.14 + 0.05mm_tr +E}*eq HFzl"J z-99 +ql
0.13-0,15mmtr *9t'].. E+-JE egql 4ltllTl tz.s +

3.6g, 4991 alzJzl o.g + 1.5gE +4*+.

^ltsEzl7llg +de 6gql 65.67,8 7lt kzl ulel*
_q_E4 r+szlzll. 49 Tgql i]]d€ T]]zllql^J s?qul ?J'

9ttl. Bgql ^l+szl^llE $+u1z1e1 
=€g 

zJzl 57.4vo,

13.77otr +4*'}.

^lsszlg 
EJ€e e-d 7^l-11^lzlzl9 "J=+g +

dl 4$.eq 1p;l-ntlt|zl dill EJ='JE 62vo-729vo

. zl-zl6lHr+. HJ€€ *Fzlrt4 ^ltsEzl-= 
ol-ollEl€ql

,tl 10ts olt.]lql +€str Elq 44 s+.t-z7.0um-tr *d'
E]H+,

^ltsszl.g H-ol= :1l-+71 24L:0D, gE 22.ce+ A.+
10 pnofm-2s-loll,! B9.57oE 7l* +41 ++*q. *atl
16L:BD, 121:12Dql^Jg tso|&$ 44 ZO arp6n-zs-1o1ld

B3.B7o, 10 pno0m-2s-roll^l 87.}EoE +41 +ElH+. r4+
95. 32"C, E= x}e.l 4Aql^l Bo;E 39.6vo-54.57otr-

+E aaql Hl6ll !l]+ *41 +A!H+.

^l+Ezlel tsolb E= aaql^J ll"JqH+. u]]oJ s

+ + 12L:1219 "Jizl4 60 pm0m-zs-rg aaql^J 553.0

+ 54,1umE 4E az3q1 ul;ll z|dt -r-E ^Jtr-$--g +E|H
iil 10+ olg ,tlpap asB +eqflq.

24L:0D9 4A 6lql^l ^l+szlg ^JrlE 24 17J +
33.2 - 40.6um_tr +^lql ^J^J =zlE trgtrl. E]]oJ 1+zll,

_E= aaql^l sz}= 
= ^JAgg Holq 27'cE 10 rano0

--zr-toll,! 280.5 + 24.IunE 32C, 60 ranoffn-2s-19 115.3

E+4Fslol 
^^lrl



+ 18'7um Ht+ E 2'4ts119 s*gg Bol 
= 

zlol= !-H m gq= +rlE=qq.+. €rllu1]"J S+4.\ ol+, 27'C, 40 pno0rn-2s-1ql^J 573.0 v-'

+ 51.7smE qE raql El6ll +g dtlg -H-floq, 32C 'ZJ411 4^J4 6l1"J4-Eql-E

e 60 pnorrn2s lB4 E 2 4EIe ^rrl^lol= Be4 gzc ;-,# $1f;+l*-"--f,i"L#"il
9 EE "JEJ 4a 6lql^J 6+ + 'J=6J tllzllzl 4*e4 ,;FAF 4l+dE++oJ^J€+a

ul4r.l *.Fzl^l-4g a7l EHoJql^l dz} 4oorrm old ,J}8 !$alo3u1ols4}Bql+g
g Elj14 ** "J'firo , 20 p&m-2s-1)ql^l +g c*gg 'ZJ+€ neiz tr-Ezl]BB

eol4 rJ^J=glql q+ Fg *eJ(ao, 60 pnohn-2s-1)ql^l + 3€* ^lg^l ++ Ee*4rl-84
,J+4 4*rJEzlfl*

ctlge = 
E+= Holzl 9+9lrl.

e ^Jtlgg HH+.

Et fl5€

o 
=dtEEqq.

r||trol^l) HoJal4 5g
2007LJ 128 fll^loJa7lg el=

€ gzt r?!E B=g "Jqq.
4"Jaslg +a^J (200BLJ 19 13"J)

,J€Eslg +e^J (2ooBH 29 13"J)

4tl=olg +T]^J (2ooBLJ 59 1o"J)

e^Jq =" f4-4jt4/jxl olxll q]-qlj/

,JTl4 6J{Eql'J++l HlolsCEJEgtg+dq
,;44 #44etl zlfl4rJEew+

H€+ ql+ql-+i/

'''r-g+ r,cpl-* qlrCl4 +qgtsllfle
+el^J 4+ql-+j/ ^lHql+ ^JEj/q4
Erll^J 27c aN
E?+ (+)41"J+A

E^JS ild
44= "J3izlfl*^} fz|flzl{;J
*4d "Jxll4-$:r E+a+q- g+d
E+^J .J"Jqlq}i7 zlgr+g}q]q 

^JBqq}r+E+4 "l+qlqli +4ldll"J+
E= J ^JBq-+j7 zl€r+qtqlql ^JEql4ulBzl tts_lF-qt_1. lrl
uIfE +"J4-+j/ zl$4el4-+ 

^JBr+-+r+
*44 52"r6-qt:l:1..rl-
4l"Ja 6J+Elols

. dl+Tlqg E^lql+l+15(20088 29 zll+ql) 4l=_c "J"J4Ei1 ^JEI+^J€+d. zJolaslg 
^JB 41="llc 41+qlqli/ 

^l+"j"JEr+
2oo7LJ 2C 5.J ollitrloliEl(Ecophyco Tech : flzJ4 Sfzl oJf;1o3;41Aol^J7l6Jfzl€++A€+A

2oOBLr 6E TrgE+4(Er^ilr+ tgE+a : phyco ol€zl HEE€dB
Institute) €=Jqg olxJlE (i)$:olfllxl 7l€€+^

ol^dq Alq4-+jr zll"+++
olCul ql"Jrlqliz zl+"l]*r+ol'r+

ol44 gl c zlol c
ol€lA lelrll-gtl oo4+

*ed Pt4-qt:r ^JE+ F9lfla$4Eg+d
cBe dE+a
4+€ qL"J4qE zfgr+qr-qlql CBr+-sl4
asg ^J++ql_+i/dI"J+ tl*Uxlul9*
qld$ zll+{o}jz 61]'F+91'1qL

-dx|-€ Al4 ql-+I +{"J{+-+r+
€+a E]+6l]oJ€+g

zo pt+4F0t0l 
^^il



+filCErlg '! +l=* $ql

2008E f :l+ 4^l

zlf 164 workshopol 200BLJ 29 13 - t+ltlzl 4*
j1^J, +Aql fl}4-qtzl€cl49lrl (€"J 6l]"J^J441 E
qElH ,JH)ol{ fxlle 60q$q plg"l +4,* z}€rJl

C+4ql ,l4lElfl+. ^J++ql 
,J€dlr+H9 (eqq=3

dE4zi"J4 dtlsea^l "JHE), 3;4 olx1l$riH

I lala*4E "JBE), dH4 ?"Js.;r+Hg (S4 ql

olElel pcAE4H)9 zJflol gl*4. ,J€ + 9E e9z1

9l*,r, €ol"l "J*aaql d+r+ ClrJrl€g aq1-6lH+.

t*9 "Jflol +4"J zJqpl^lq ,Jrlslql^J ltzlzfaJetr
** .Jol'J 

^lrJg B,ll4 6++49 zl.^J *d ilxlgl
,Jtr*Al dJ714 

^l*E TIE+ol olqd+. q+ 9g ^J+
"J +B+g ,.il, 47J4 6Ha^Jg B-^]-61-HJ, rdrosEl
E+g a-EdlE^J ao F9 Ezl-+lal 4ld"J bl6ll HIRHI*
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