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+E 9lq^1, .l€rtltr 'trJ*(relative)' E= 'ei* 11:10-11:30 + 
^l

(entire)' € xlX +*61tr 4€g E4zlE aJ4. 11.30'12:2a 4ltilpropile =€ ZBEJ r+(6+tll 8E-"f1f)

aE4ee ol 
=9 2.= olE s4oE=, qelg

"Jzle € q++q= eq d4 €rlr ;t1.^1 qgq
g{ol zl;llslzl= gg Xee. P4. 5rl, "lzl*9 g^tAd-c'

tr-l"l "l+qA ts+F"Jr+ f- + qlal.l 'Jqqa q 13:00 - i7:00 a"J l .t 7f=-4at a-"1 Z6H+lf : $(A

€+qE ++9 4isl6l7l 9l+ {ul :r{ol !.r.lal t7:30- 1e:30ttlnl

zl^lE+qqot g 4.]4.
Hr+, ,rg 

^l+6tzrorr 
qi q^l+ d"l ilq+E, ^'29(1993112):lLfae'+Lf+lltHlfr+{lnf-+tHq'

qq+ p+++q5g olzlgele,|E d4 2ttr 4tr tI1 
0e:30 _ 12:30 I+ +ilBqg,Jst ,t A-d (AI) ,Jare Bf^t(+u+rl ,J^t)

pcR Bs.7le eq "l C-d ts4) Be.7l jl+(+ l+49 l)

O -+slr l 12:30 13:30 E A

13:30 - 17:3,0 4+ +tulloJ 'ZJel "t A-d ts4

PCR 3e-7le Aq .l a-d (A4)

g!+=+-+al r1l6fl 871=al 17:30-18:00+dEsl'tEtEl

"J -+egEqlal dtr

^II 
1 AI WORKSHOP gA-E

0fel^}|d"J"JE

09:00 09:30-?7llil^l

12:20-13:00 E A

6



Frt!
ffi18++EE+FC€.WORKSHOP

+AF.ffiHB€ 'J PCR ffiH+T.ITV
1ee3+ rF) 7I-r2 B Ct!zKEt+f{. iFi+4++*FlffinFfr

\l 2 al -d+ r+-+el WorkshopZl4

"J+=+q99 xil29 workshop9 219o1 gsq9t

4. 1993"J 79 5.J, 6"J "JgA 4l?4le}J 6]l*€+
Aql^l 7ll:aig 4124 Workshop9 9C9 ++4 aq.

4l2al -*44F-=tsl WorkshoP oJ-rH

l"J (1gg3ll 73 5"J : +{sl E+ o; ofel:illd

Al ,J r! I u^l
09:00-09:30 5E?7Nal^l

Es. -4(Acrodraetlaceae) FElElt Gtndodprtaceae)l

ol8"J il+ (^ll+tll-em)

oJLH : ol7leJ jl+ (\l+.4qr)

29(199311 7E 6$ : alo"Ji+'; 8ltrJE++sl E+

ll ,J LHE

llE'J4 (Coral I inaceae)

4Ed lrl+ e^rlqql+il)

14:20 14i30 + 
^l

14:30 17:00 EEIZ aJEr

17:00 - 18:00 q "l nlsl

(t, | 4 ECe +l"rl trt4 qr EA€ + "JC)

O'+zlr^l

xll3a1 z; ffff,tlloluf

6J+4,i"+el ?4 zil3sl ,J E#^ilEl+7| I992uJ

109 ig"J tl'J l€# E*+ 47I l€-3 ftBE
E="J elgd"l.iJ zfl+lslflQ. olB Aag^}ts "JP

fr#rll+E -iHEE.IEE^}, Ff;E E^lel "JE q++
tr.I.+ rBE+^l (6J+4+elsl gl*)olileEl, iz]
gs.= 

"lr.le+ 
zJlt4. olB. _s+qlts qlal, +al7l+

*+9, +dtg =.JtI'l =Er "Jzlg, ,J*41 q

"J, +dtg +^l^1501 rlf +lzlal9 +4"14 ,J

"J4Al7l tr :lE €.JEzIql qlalq dE ,Jg EE
g 6lHEl.

E +llge
=iHFFffi ulr.|: (zj rlulzl€9 +lB)

Ff;E +^l: (zlu1z;s4 q+"+4 S+)
-r.Hs.+^l: ('J 'J4*g dB+al d+%l6D

09:30 - 10:20 )J el

10:20-10130 + 
^l

10:30 13:00 "Jrl3 aJE'

13:00-14:00 6 
^l

0lelx|]Il

14:00 - 15:00 -dA ol5

15:00 - 1B:00 0Fel^IlI

09:00 09:50

09:50 10:00

10:00 - 12:30

12:30 - 13:30

13:30 14:20

7t ol

6 l

d0l3 $E
+Al

H ltrJErl(ceramiaceae)
7s el +5oJ jt+ t5.JrHcfjt)

7



O ;l9ezl

Eeel r1r11-atoll^1 el 
=+d 

al + 6||el ?1+

d*+
?Fr|ol:r Cgqr+

;Ji4.fzllBg 4lelsfz.|E dgqq 1991€ 69

+El 1992U T{vl^l El+ 5s4+rll4:z 4944
"; +c^lg€+rl4.tl^l €+"J ,lEl= 7fcltrl. ^lE
lfoJ George Bowes E^l= 'J+ El^JoE. zJElr,l

q"l^l qglE 6la El+el Carnegie €+i9 S+
gg q"J+ + 19728+El 

=E44r.il+ql! 
r|lzla|

I :IE +d4E "j ".}itdq fl921"14. +61 sl+
ill$^l 4l='"l^lql= ol{ )4 Udotea flabellum9

*'JC zlzi9 €+6ln :.lflzl 4Eql, =+C4+ql
€ul9 :zll 9]fl"J EgleE^'lE "llq4'J €+r+
zl.e BHo4, +"JAql ,l4l ^jc e}4l4 gizlbd
q+E El4l €rl "ld.]l adg 4zlqq (+=
udotea flabellumqltlE +6J€^l co, ts+zlzl)ol

4= r+41_e €+6lal Elflr-J aolEi.

€+dE €El= *A}6LE ,i "J#e 9xl *:lxl"J,
Liquid Scintiliation Counter, High Performance

Liquid Chromatography System, Infra-red Gas

Analyzer, Spectrophotometer, Centrifuge Fol

:.lq d6Jql g€g -4zl x*tr}. *E €+g5e
5041E d€4oJ ul*€rdgE *E Chief scientist

I Egg "Jl9lts Julia B. Reiskind +^1, +ad
= 

=AI9 
20r'll ++E Post-docoJ Mark Rattray

E^lE +dq_e, E^lqgr+d+.I t= vlzl:E d

+9 AIDtla if9 Mian Hussein, El+ "leqd
?l Beth, A. LillY, ol94ol +Cl^Jg Mario

Giordano, !^lr}trroE= Fill El^l *+61= El+

4d Melanie Moon F9E +dqq 99rl E ol=t

oJoi tslal^l .lqaldEq g+dg ^Jei6ljz glElr

*B=g 611 9ls.q. E.6J q+g *Ezl=E gol

4ulzl+ iltsrl, E S+zl9 iizlzJ +qlE +d4
E:q 4444e +B.J rllElolssl o|-7-'-q1'l li

Tom Madsen, 4+4 *lil^Je-a +E+ 'l^elg
EJolElHqlqlE Sven BeerEi^l Fol *+6lq rotEJ

-e +41491 €+dlElTl ga9flsq, rag +B6l
zl$E alEF %l 6J+9 

^ilzlxlEql= 4*9 *Ezl
5"1 A"JdeE. *61 9lfl=rl qE"il +4Ll4E +
+^l= zlzlg + 91fltr1.

+4= +6}^lolzl, +d E4g+nlel +i+^.r4 4I

A+^Jql ++ €+= +6J619=rl {elz}zl u}Sg

^t+6lq E +9q aql ,J4l d6J9 ql+"lE +e
4a+= AE + flfltr}. E6J ,r 7l7J+ -4 ae 'l
"lzl €Tzl5e ql+B SrX€gE S6Jqq :lzl oI

E.l c4 dglq4ql €+= +zl4qE f;3;3; t1

ql gttrl= zl4 .lzls 
=+44q $olz| ulz|l^.)rN

"Jg drJ;}gq. EJ ol^Jq d4zl ulllxl glo| aa
61]4, Sgql !q^l= asi +"lql^l phospho-

enolpyruvate carboxykinase, Rubisco, NAD-

malic enzyme, OAA decarboxylase 94 4d 'l
PEPCKgI Malabe dehydrogenase9 += 'i dzl

^JElqI4 +^Jg €+61= deg +6d619tr1. 5E.l E
49 dzl4d9 Beth Lillyzl 2"Jq F"J de6l9q
E E 4lF6J A+=.1+xl *;Itsrl, a54Eql^19
qel Aeg ul*oe. il+ ^lE6l^lulz[ Q;];l p$
7l +"1 '9trJ5'olel= r+E.J +^|= ET]E o194.

.l+E A}its^8 d6lel d4l= "Jsl6lH4l"l Bzl.

PEPCKe+ MDH 
= 

s.tE B4trrrl6l? r 4al6+

4"J F^J+ Ei"l.I= il"l"I *g 4E ^lS4E 9l9l

q. 5!+ sucrose density gradient centrifugation

s-e PEPCKTI lilgeql"J €zll*9 Elal carboxy

laseE"J 4*€ ziF^";4, Eli+^] decarboxylase9

diigaol +d+.Jg Elal rulizlzluJ EXE PEPCK

tl tJdotea flabellum4 C4-+^l+6J^d "l^'l
Carboxylation 4 Decarboxylation9 F r+119 -s

F +Ei6l= "l6zlts9 +d86ln Xl4E z1trrg t1;1

llfl"J €fz'lszl= =Clejztl(?) 
*Ezls 4,4.

+q!.qE 719ql B= ae tsl6lEl+E 
=^l6}dlql

F+6J golfltrl. 1992€ 6g 8"J+El 13"Jql ,J4

=e4q 
6l"J€7A9 zlggE +;d9= ',44E r+

+^d.l El^l= oJg 
^JEId4qzl €+ el= s-e.dlE

q +qalXl qfl4. *9€*9o-qts Reiskind,

M. Rabtrav M. Moon olqqlE gd49 
^d4E

8



4+e+ dJzloJ Joseph Steve Davis4 ,Jql+ "Jt
& zl4. Mark schweder Folfl4. El6iEl+Eql E
44q 'J+d^lE olal 4* North AndroselY *
"l 4r+"J * "J= d].Jg SCUBA+q =+= rld6l
q d&rl €^l€ ,Jol dBd.l^l +i+c +dg 6lal

9fl4. pist<e-subarrow %FH"l E6lq ol+E +zl

"l izl"J**g 4^l-.1r, 6ll+ 4 "J9 dzlrJ dri
ql^lel Lobophora sp.9 +ildg +d6lq
Alkaline phosphatase "l Na-/MPase9 €Cg 4
trl6l= oJolflq. Cltrle d6Jg +aJ+ + oJ= €
toil^l /-zJg € zlElE zillfr,tsrlj 6JE}qE- Aole.

S 17"1fl4. -rd fzllcil ,,(llll*"J S+ 1"JF"J
. g5o|!-E +^171a"1fl4.
El^l €+dtr Sole+^]= *ql= =Eg 

zl^J6l=

F:Ft9 €+dr+= trrelaluel, "J.rl='l "*+q
d6J€g %lE+ ,J+Etl qqg,J=r+ 4ji+^l= 6l

e+ 6l+ 24^l7Jo) sg zl?ols.Q. zlElfE €
tr.1 il+6l$ E+tslp aA)4:L zlg;|fleu|, ojl rl
zr+ El :19 + flq +rJ"lflq. 4e6J r+rl7l tl
oE AzilTF€7= g4dlsTl-g tlEl. €fzlzJol
+El ,JflqqE 6i= olf+ol g9tzlr] 

=+C4"+
9 e44sg s4lEll I + 9lflq= Alzlzl gfr.e
q, +5lgt= 1"J9 tl*4r d46JEl. 6lels+= xl

fldl?tl ++r+qil+"l olzl4E EJq q^l *H zJ

^l=il4.

"J+=+-+al E7l7l

ol 
=HiltL-

ztli44:z 6ll"Jelr+

EoJ9 zlU;I "JHrJ .J+ J"J4g-l Royal

Holloway College ^J€qr+el Professor Dodge €
+d"l^i €fB z19E zldeq, +H(1993) a 1g

4'J +El 7g ,+^l Si Wales ul* Swansea 4lul

-il..ll^.] 9fl€ "C+ =+qsl 
(The Brirish phycological

Society)4l *zlal94. .l qsl= EllH lslE. Eilq

! zlf,t'ltl3:l,\u1-,- %Lqge tsl.J q 4 qq"l^l
EolTlq i4aJ4r +4. +€q 41il qljle +71

zl ++g"JdJ 4e ;t€ 9rl stslxl9 Hdol lttre

British Phycological Journal'4l,tj'The
European Journal of Phycology'E Hl{ aqE}.
olE +g F+r+ +€€ 4r^lzjoJ tr-E a46lqol q
4.lzls] 4o+4oJ +E"l^J 94 49d11 z|= "C+el +
q!+ 4tr9 "Jel;I jr;+= 9== qgal il= a a
ol lzldEl.

49'Js.= +Fgsel r.:-rlpgg F^lql 6lq +
zf=-e zlnl4ElTl Adqq ilzl 9*3 +'Jql zle +
4el +"J, s%1^ F +d ,JEll+ 4:+E^}EE +71
all ll"l f frxi4cl9 d49 slz il4. +H ts_E

= ae eolE gjt= +q qzl a:algg €€
Session A4 BE B44q d6899=El, Aql=
Eutrophication, Green tides and Dinoflagellabes,

Toxic algal blooms, Biolmineralization Technique,

Molecular Biology, Bql= Phytoplankton,

Macroalgae, Physiology/Biochemistry, Algae in
flowing waters -Fog *l€Ezliel Microalgae4l *
EB B-s.zl F*e 4"1 +C.1fl4. s.:rlpsg a;151

zlzf,Vo1,.tll..il d^l6lr EE^IA flol zlH Elgd+

^lrJqi Edg '++= dJ^lg a6ln tl?tEl. +ol+
?9 Algae Ultrastructure9 tlTzI.J Dr.

Manton9 ol -=9 E =Egg*(Manton Prize

Presentalions)ql Z.ig rll"+gC "l aAqzl5ol at

olzl-tJX Adg g"l 4El 'lzl"_19 Z].lelql^l 1B

ql/l ^J+9 +q6lE 4lE-q +-E4+4 r.lis Fo-s
d^l6JElr 6l=rl, B+g d€. 4*xl9 d"orol g-a

il= a A*El. E6J AdEl 4l^l+ *9d clsr+ zl

rl 995"1 7l+6J g4ZlLJ 4, 4o_il=, E+EA,
rltl, zlH* Fg 

=^l 
aolloil E9 +"ll6lg:-ri y+

e nlg5ol AC49E +qalq qfelrldol zlq6l
I 9.lE F 6194.

old "J+ a+qlglql^] FEdl eA ,13 t*3 v'l
x|$ol zi{l$ €+ar+= z}d 'J.s.6}q gg+ q}sl

EJ59 6l-]l ilq= age +r.l+?+ q}4lg 
=rrdd.

r+ Bl.n6l gEil +4E gg Hld"l 9l9ot * zigE-

S49fl4. E"J +Z 71u3-'-elzlttlzl6J oC+ 4q'zl

=E 
qltr"I= _e-d dEg ul*gE r5 qEqls +

4€ :'9a19zl tA zl+dq ultsol 9l glsq ol

ql +?]1+4 4+qi]lE zl;t+El4E +4q ,tg i}

9



=il=dl +4+sEA,l qEzl.J Eg ,Jsl ulziop;J

ifa C46l !_1t4.

o 6++lara_t4

E?lA AE: 6J=t *= glulrlzlzl$(flerpochondrja

Falkenbers) ^lgE €EIe+q4 €+ (e

Mopholaxonomic Study on the Genus

Herpochondria Falkenberg (Ceramiaceae,

Rhodophyta) in Korea) ^'lgril 
olE4^l (1993,J 29)

TJWJ alflt +Batlql (Ulva pertusa Kjellman)

el ""lild g^Jr+ +fr+ .J6J9 z]€Eol. +tql q
qA^l (1ee3H 29)

ZtsJ alfl: ul4(Undaila pinnatifida (Harv.)

Suringar)9 4+r+ +;+ "d6J €+. +^lEI q"+

4^l (19938 29)

o-t&5 alfl: driull*€ Azi(Codium fragile)4 4

4€d"l 9lq^.1 gEel +el s6J. +4}+ql olqlA^l

(1ee2E 89)

$AZ alfl: tit Scenedsmus armatus Chodat

E ++q+4 S+. +qqr4 olq^l^l (1993,J 29)

0l4B olfl: 6JEt B+a+ Chlorococcates+ :lE
8+9 dslq4 E+. +BqEll ol'+^l^l (1993ts 29)

olf,zJ alfl: *a Griffithsia monilis Harvey

(Cearamiaceae)9 Al^il3l$ilq q+ Hybrid Planb

el B^Jr+ CEcl [Somatic Cell Fusion and Sexual

Differentiation of Regenerated Hybrid Plants in

Griffithsia monilis Harvey (Ceramiaceae,

Rhodophyta)) ,tl$rll olS,$ll (1993H 29)

xHAE elfl: ++ 6llttsa*al q14 e+E+4 €7
(A Taxonomic Study on Ma4ine Blue-green

Algae in Korea) uflzlql olaJ.!,tl (1993ts 29)

O il$+rJ

nLJE alA: 1992H 109 179 +trlqi.l^-l zl4

€ ++'J4qlEl +zl+El q q3 g-E4lsl.il^l 6J+

.J4l"fel ,I 3EI Elt"l a96l9r, 19938 29 99

+El 29 1.99,1^l "Je HHA, 18H. FW xl*9 zl

HIqgdl$E 
^l+6194.

fE-d elfl : aJ*4{2]€Enl+€ilsl"il^l 
^l^jt6l.=

"1992 a+6+71+++EE" tg +tl6'l9El. +tltsE
9 a+qrlzl 74 2E (1992): 213 22341 zilzll9

(EAd €d€: d,.ilHll*€ A7J(Codium fragile)

I eE.l€d.l 9lq^l gEel +el .j6Dqq, 
^l^J4

e 1993H 59 11"J"1 qlso|flrlulol^l 46Jqflq.

dqn alfl: ++ AEI-s.l^l 9il zi 7zl JEC

SS/PAMS Workshop4l *zf;l€ EEg gs.6l9

4. gS=E zi9: Seasonal variation of photo-

synthetic activities and heavy metal toxicilices

on Ulva pertusa Kjellman.

gf,ofl alfl: 19931J 39 4^Eql^i zll49 trirst

SETAC World Congress (Ecotoxicology and

Environmental Chemistry a Global Perspective-

4lrl (Ecological risk evaluation of pesticides

used in rice paddies) 4= 4+q EEg *FEE
al9rl. (Bgzl: first author 4'f€7i ,J+sl E

^l). 
ol €+= +AiE zlggE 1989H+El 1992

Hzlzl 9^3=iq E"l^l *'+ol Elxl= "J6J€. 4^l
E4+ 4qq.

^l

I

(

(
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41 1 al =F-*q Workshop ETrEf'{
- +^11= +1610l 'J7lrE 7l+ -

a"J+
(++ql-lr cgqr+)

I. Hl|e 0loF7l

ol 
=g 

.v.3 olzl- xl\];tl tszJ€ 4+ciElB(sd 1

n)ql '4+qel Workshop zll4= a96lq'4= ,,ll

I .lill Workshop zlaE €,sdg Eq Fglg'i"J
6lEl?+E B* +;ilelq4zl-z= 4a Tlql6lzl g9l

fl4. +461 "JalzlE, a+clg d*-.}= de dlrll

=9 +l6lq Ezl : g,c^i"J ,J4a)g rlE"l$.rl.

rq4 99E oli.|3lol^l Workshop zll+lzJ"l "JzJ

ee q+q4 E49r ="lq +qE 9=9 eetr

^l +nlglElil, ;J + rl wl.il B9tJ plg.l 4.J (?)

^14= atrrol .llqulzl El^l 6JH +461 EJ6lzitr

- E*ol +edlxl= -4.1flc1. :ulzl $olE zrEj

6l7lql E+ =+qlelzl €aol^lE "J.l ts49 ;Jzll

= 
uEz]44 LZ-EI S+ol +q 6l'+ r.l {zlztl elfl

eq "Jqq. Hf'flgH,f$(zl*zlE)'14= "Je q€41

.*zll "J59d _s.€qlxl. . .

alqE, r +A+q qzl slgE"lzl +ilg ?E+

^l46lill 9fl4. Workshop9 +i?ioll +^14!+,
aE= "Jol +^l4le+, q- +,I71 €dv4, t"I
zl 4*614,e4, FF. r+g ElgSol ?*^1"J9 ts
q6lq +ElE?el Workshop ?*41 +6lq ol+el

6J zl+E 9zl *"J qE 
=Aql 

uulws Zg L1q:g

+^-il?= ule itliCElqjlE +A€ .n+Hol9

Q. zl$-e_E BZE €9^l .sed,zl"J, '8i5. B^]

"*tsal *4 = -x.€r+ "J41. +d6l : "J# HEoe.

=+qel Workshop9 ^lFol 
,l4itl qfl4.

[. 
=Hlnl5

aH41 4+qel Workshop9 ill4l.Jzl, +41, ,J^l

€L ,{l+^}d}ol e44es =qg7l 
,rlz};f {$ zl$

qE+ElqflEl. +s, di+, FAX F 9=g +g +
9t= 4+ F^ttg dlqg a+ ++6lq r 4l*ol

6l+61+ +ils+gq ,^Ia, 9 B r+H=41^'l ,JE

E= d€9 9.1 ?rld.4a i{;l +q6}q +^l= q
qe-e. xl 1 El Workshop9 €4o1 *d zig zl9
ol gr+zl dqflq.
rla ziq-e-E= zl4t^E ^l€r+ +rJg +.J6lq

*zl"J99 30qo.e qltrral9q 
^ld r 'JS =x1

$zla}x] 9+eE q4l+ 6l-7 qld +q5l7lE 619tr]r.

:.elu]., 5gol^lBE il4_4. .Jr|Eol "*e slgE"l
zl *f9r Llq - "Jql*g tsJ^l *6lqlEJ .J+ Fl?l

Sqlil .l ^14= 
gq +^'lE Eleq 5B7lE qla

Ql?lel + a\ tlztl& el$"l atzltld^l$ BLll *El.

"J{ss= .i! zluug.rlE, r}= +tJgE= +4.,J

9lg 'llEql Workshop9 $ulz| ollslzl ?*&rty z1

dgfltrl. zlelo| r'j4+ ;lE]+E d6Jslg +7lEl
g5ol ji+ zld 4+"1 Holol gdEI...

trE t4Eql= 'Workshop9 4€6J S€9 fl6l
I '*zlsl€f= 30e(d+t)eE zltf$ al{'ol{
a Ei6l7l= 6l9.qLl, +lq dq "*E+trq qzrqlgg

a4al94r'g116l/l d+E Z€6J is 9191r, t4

r+^l EE: olulul"J +dd i+H4l rNe.$ ?89
=g + H+ql stflq. 9,, ,go;u.lolzlE gu.lalol ulo|

+d zJ^lBE4l^l Fd4 r4a]]?drl 6lj1(Eolz
.\d461 !-H + g"lE 9t?ttrl).

HIE Workshop /ll=l= +d"l E ^ld"l^l +a€
-il+Hol +s5J ^l6J +4 qlEql dB zirS eldqlE

it"J EJ+#^J+g 6l^l= +q+eg 4zlE 6lHo

L+, d6J9'J.liC ,J^1e=i9 ul:zl$ olall rJQg.

E. q"J+ E-= Elgol *zlal= workshopol $2121

9,9tr1.

[. Workshop

Workshopol g4"J aB "lA, dl3tllel .lEElS

FEIdql gil.J +t+tEil4_n +€ 6l*nlq*5$
+4= F4dzl44 *"i -e-= FlgEg +Aal ",lol

6J ag "J+ +l.l zJfl zl4+ Szlzlo|=o194. I
titrll4r .J^lqr+ a+q€+dg=g 6Jd4"J

EaE- E-= 
=El= 

$q+zl gL+:lflq d* 4ul
ql^l soJ elgEg 93ql= czlzl'Ji 11fl4.

6J+=+qEl Workshop9 "+ol _S.E.= E^14"J

_ ll _



+rJ, Hl+ Eltt+el +al"Jfol flq^j old+ee ts

zlts al9e-4 rJqd"l 715+ gE= ol= +416lr
E Btt4. q^l4ql a ,Jel= oor+.AeJAlE BoJol

"Jzll 99q tdj^ld BIE Ela r.l!;f zlel{oJ4lE

€+6ln .lq^] gA FC"J lfH9 ll+6J HIHC

izll9 Eco-coasbal engineering9 E^J9 7lql6l=

+as i+Hq lll,lil= ,Jgl= Ets 4959 dzl
6J s-;q14 =+"+slg Ele .JBg elag + iln
4.

=ZS dC^lA, HI#dJg E^lqg 4*6J +E.l
ilTlql Ej+ g*4^el*ll, 

=4E += a q^14"J

d Workshop"l^jg "JBg 7lB^lal +'.igs A+
dl ,J46lHq. olq^] qB+c4l+g a+dql al^l

= 
q +$el .J,llE E.l 4dlql 9zl6J ,J"J!*r+

7l*zlE^l€ d49 zl9E 714 +(4 Hl+ *9t
.zl.rl), E.E elge aaFl *4"1 da6l94. 4ul
ol^l c_oJ 4+qlq 7l+Eg 9l6lq ^l4l= '19 zl4

ol zlzlall s4+= Ei6l^l= 9+4lg - ZrlclE ol

€;l +41 €?€ :zfHzl atl'.fl S'J6J BBe d+el

+cl^-l 
=Hl+ 

zJ^19 dgql q^lzl +lol9l4. rzl
rl+-J tr+=:.]4.

zll*+ ^l€, 4*.,J +^1, 'Jq.J +"ltr} ulolz ,r.l

trtlzl ,*ifi,s,J, qal "lq =2fls4. EflzlE
E+= B^lElzl "leql qA+El 

^lE^lE6l9trl e
9zlts "J#al zPl 4Hq E= slgSE k?,1+41=

Solzlfi BF Eg + 9l= €A*nlzl "J/dlfleq,
*o-e olfl 7la7lq^) ilgeJzl E_q4,q. i+71=
ol E.Jg zl4Z Workshop9 al.J4olEe+rl4xl

s.€619tr}.
olEBg t4= +t+t4le}-n-tr Szj 7i+ 1+

E .J^lq4 6l=+.J4dedr+ 4+9 ^Jg*"+r+ C
Elqdedql^l d6Jd+E zlAS zlAvl **zl I
+tsr+ ?+E E^ltsE HIEIe+ Ea "JEq-e +zlrl
+lg F 4E'++q _e-d e+ql ,ld PCR*+zl+
r+ +tEl.J%lBg q+al gflq. *9 €Ed e+

"il^.] CIA€ rlzJol zlu|g!- d+.1 ElL+xl g= s+
"l^l elg5E dzl* xl.dlE 99 + tflq.

ElzlE+ oJZr. dBg gt Elgsr+ a^J6lq +al
,J^lBEol *zl4"l sq 44= ++q +ElEel^l
,J+ 7laq. 6lc+El6lrll El€:iI"J d9 zl4alq

Ss-" ts-4 9tl Workshop9 oldolzl I'J +e
945.1 qA 4^1994. ol xt44lrl 44€ EAE
I *ge. zl49 Workshop zl94l + E+ol € ,i
sE. +{1d4.

"-iol ,]l4rl, ,il 1 el 4+glgl Workshop9 *^l
oJtrrol E-+ E*g"IE B+6i!. r*9 glfl5"l xI zJ

,Jg 4+al7l ?*g;tl dlqdg "li+l;l= s+5ol
Eq*ge ++ "l =g 

2r= ol"JE :=Aol,,j'p.nl?

ni. a^lel =

ol zl4E gq ,rl 1 el 6J+=+"J4 Workshopol

d*4es zll4€ + 9lE+ Esl +tl Y*e eE4l
rl9E s.al.lzl aJul.

9zl, Workshop 7ll=l= oJ="I ?^l;1 4= Cg6l
q +C qel slt$ "l .Jg qzl34l zf,.r|=4q, 5
6l ++ol^lH+ 4l+ol^}ts41^lb .JqlE+ ea*E
'J+ F ^Jzltl 949 Eq +dg g+ 

"lr-le+ 
qq

S "+q {ltrtolE 9+6}r +=Eg'ld6ll +d4.
ts Workshopg 96lq 4lll€, 

=61 
En'F+'+*t

g+i ^l€9 .l+g + ilE+ ul]?j6ll +11 +t+4}
rlls+J"lE ,Jrl= flrl.

:.zlu|, iz| F"laldlg #H Workshopq .J€L*

tle +a€ i+H.ldq. +41= Czr6lq -r4l El

*aJ zlrlBs g^!;l ?^lr, "Jlrl€ .l+g 4+
Ee+ +dg S"J "lul4 +q"l 7l4g 

=Eltr 
+zl6J

slg5 sF BtJ6Jg y4xl gE+ zlttalzl s.el?

d4. 561, EJEI6J 
^l7IE "J9zl4 El7l"l.ll6J Ad

gE ol€a1l +c de Fl+r. =A& +E" E 7J4

I 4o14.

+^J"J jil+tsq +C+A}EIs+ig +AE r+8,
5gz1 liH, ,J+g Et^ltsril,tj= ulrB.tl +.IE g
qsl= 96lq fl++ ^lag g.ll6ldeq, 5q de
I sd e+"1 ,Ji Fd4 uJq.l ?tl +rf94
,JE^1ts41= +q+ rJ^19 "J#9 =zjo1 

aJxl 5Le

41tr1. +t+B+4lil+g a+d"l 
=+61^l= =+

a, *S=, *Eg d..JH4l^lts rJ.J4tlr+ 7l*rlrl

^l€ dqg AAEI "Jrll6l ?dq ol€el +t+alEil
4n *444 a+"+€+d?lr+ ++q"+i ^Jg+r+
4+"f€+dgE9 aJd4ollE E'J6J 

=El "lBg

- t2_



Bull. Korean ['ish. Soc. 25(S), 392-398, l99Z fntriA. 25(s), 3ez-398, lee2

4* 4+elt *a 16+E 4x.zi "; rl$Ezl 9 € C ^l zl

SatlC .+=-d-
EJi;ll"JsTi &tl*^J 3d .'*.J#trtl6+it oJ4l+!+

Formation Periods of carpospores and retraspores of
16 Iled Algae in Daesongri, Kyungsangnam-do, Korea

Rae-Seon KANG anci Cheol-l-lyun SonN*
Biological Oceanograplw Ltboratory, KORDI, Ansan p.O Box 29,

Seoul ,125-600, Kmeu

'Deltrtrltncttl o.( ,.lquautllure, Natimal [,.isheies [Jnit,crstty o.f pusan,

Pusan 608-737. Korea

I;ief d sttrdl' on lhe sporogenesis pt-'riorls of l6 red algae grorving at tlre interticl al zone
of Daesongri rvas condtrcted frorn t\pril 1987 to i\,larch 1988, obsewing t1e occurence r>f

carposporic and tetrasporic fronds. The period o( Gtoiofetlis ,furcata was in spring and
srtmfrer: that of ['nurcnna inlemtedia. Laurencia undulala and Rhodl,menrla inticata in
sutrrmer: tltat of Chondia d.asvfhytla und fllfttea charoides in autumn; t1nt of Carltolteltis
a.lfints, Pacht'neniopsis lanceolala, chondrus otellalus, Acrosonum polynettrun, Gymnogongns
llahclli[onnis, Gigorlina inlenncdia, Chantl>rn laruula and Cffantiutn pantiittlatttm in
sLtnrmer and atttumn. Of the species, C. /labelliifonnis, G. intermedia an1 R. ittlicala onl,1
nratured tlre carposporic phase, and p. lelIaiiae, H. chnroitles, C. lantula attd C.

ltnniculalunt clid the tetrasporic plrase. But the caq;osporic phase of G. /tabettifinmis ard
the tetrasporic phase of C. paniculatum were not occured in Kori area rvhere water
temperature rvas 3 c higher than that in Daesongri. Irr that area they only matured the
other phase. This suggests that the life history is rarely complete in pature and water
temperature is a important factor inflr-rencing on the sporogenesis. Also it was observed
in C' affinis' C. ocellalus ond S. lntiuscuia that the period of one phase is much longer than
that of the other phase. But in most of species with both phases, tatrasporic and
caropsporic, the former phase appeared a month later tlran the latter phase. In addition,
their biomass became maxinrum just before sporgenesis, and then gradually 4ecrease6 with
release of reproductive cells.

L
^1

ofl:,;--r4l 4 :J+Elts 
^il 

rilird el +?Jt{! _ts+e+
ol.fl 4e $r[zJ zf ol(shitt of phase)E Al4-46
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New Glyceroglycolipids from the Brown Alga
Sorgossum thunbergtt

Byeng-Wha Son*, Yong-Jin Clro, Nam-Kil Kirnt.
and Ilong-Dae Choit

Depurluenl of Chenislry,
Ntlionul F-ishcic Uttitcrsil! of lrusan, pusun ffig-732

I Dcpurlnenl of Aquucullure,
Nulional 'l'ong l'oung Fisheies Technicul College,

Chungmu 650 160
1 Deltarlneut of Chenishy, Dongeui Urtiuersily,

['usan 614-714

Receiued July 20, 1992

'l'lre brown alga Sargassunr lhunbergii is growing on rocks
in tlre lower littoral and sublittoral belts, and this species
is the nrost comrnon Sargassun in our coast.r 1'lris alga meta-
bolites antitumor polysaccharide,2 iodoamino acid of depres-
sing the blood cholesterol level,3 and particular <zlcium-bin-
ding substances.{ As a part of search for new biologically
active substances from marine organisnrs, we lrave exanrined
the metab<rfites of the brown alga S. thunbergii. Ilere we
describe the isolation and characterization of trvo ncw glyce-
roglycolipids (1, 3).

The methanol extract of S. thunbergii (f.5 kg, collected
at Chungrnu, Kyung-nam Prefacture in August 1990) was
concentrated into an aqueous residue, whiclr was successi-
vely extracted with ethyl acetate and a-butanol. Tlie ethyl
acetate soluble portion was concentrated to give a brown
solid (10 8). Repeated column chromatography. of this residue
with silica gel (Merck, Kiesel gel 60) (CIICI3-MeOH:Z: I -+
3: 1), l'SK gel (1'oyo pearl l{W-40F) (MeOIl), octadecyl silica
Bel (Waters, p-Bondapak Crs) (MeOII-H,O:5: 1), and HPLC

- 14-
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I:l

ittii /(,4t 4/.1,,1 ,tli!lt ithtif ,l

) Ll n]tltzt l'y
I)iscrascs ol Lhc ctrllivat,etl tttatinc algac rrf tcl Llie cornplcLiun of tlrc NaliLorrg Iii'ur

cslr_rrii y l_ra r r.agc.

iii'r, Nirr' (lil(Nar.io.al 'lirrrgl,otrrg Irislrrrr ics 'l'cclr.ical orllcgc.

Ai'Lcr llro corrrlrleliou oI Llrc NaliLong llivcr osLtrarr 1, birr ragc, lrlrysiologicul dlrrragcs
arld tliscascs of tllc cultivtilctj ttrat'itrc algae irr thc csLrra.y wer.c i.vcsIigalcd r.evi.rvr'rg
rlrtrLc<llrllogical and ctlvil'otrntcnti,rl fircLols florn Sc1;tcrrrbcr; lgBg Lo ,,\'r il, lgg0.'l'lte ntetcot'.logical chalacLct's irt Lhe prleciPiLaLion, sunshinc irrd air.Lcrrrper.zrtLrc wclc
appaeled aL Lhe r.egion of pusan clur.ing Lhc far.ming pcr iod.

col) and conccnLrirLions of nuLlie.ts of waLcr secrr.r ro lrave incr.cascd irr t,5e lrrsLlorvet t'cgi<-rn of Llre baIragc of {' charrglin.r, rvlrilc pl I ancl salirriLics rlecrcascci, 
'ruSaLrly

dtre Lo Lhc dornestic sewage artcl irrtltrsLrial rvasle disclralge<l Ii.rn Llre ()lrangr.ir' sLrcirrrr
irrrtl rvtrLct' sLagnanL afLer. lhr; bar.ragc consLr ucLiolr.

'l'lre cLrltivaLed (lirn, Pttrphl'rtt and Palae, Entct'otnorplrzr have bccn infectcci rviLli shoL
lrolc, green sltoL, red rot, whiLe bliglit, cr.alto ancl diaLorn fclL.

'i'he amoulrls o1'mud a<ihc|etl Lo lhc larnring neL werc 32.g 36l.grrrs/l0crrr. .l.hc|e rverc
correlaLions belrveen diseases and mud. IvlosL of Llie epiphyLic rnicr.oalgae o' llrelirtrttitrg rrct and Lhallus were gcDLls t\cltnitDLhes, Licntoplrct-a, Alalosira, NiLzscltia an<l
S.1,,ctl,it, zfrr()ng []tcm Llie clorrrrr,.L gr)nrs wiis I.,ic,ttt.1;ltot.zt.

Accordirlgly, ef'l'ecLs of tlre cliscases o1 (iirn arrcl l)ulzre aL llic lirrrnirrg arca irr tliccstuaty scenl Lo have ririginated florrr Lhc st;rgnaLiolr 6f' w'Ler,, the wasLt:, i,rrrrl ll*
disclrarge i'f l.rvir.rg L. fa'mi.g a.eir afler. Ihc barr.agc corsLr.rrctr.n
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In the coursc of our morphological study
of tlre genus Luurenciu, an alga superficially
similar to L. papillosa (C. Agardh) Creville
was studied ,from Queensland, Australia.
Previously, in the Low Islcs, Queensland,
this entity may have been confused with
L. papillosa (Lucas, 193 l, 1934; Cribb,
1958). Luurenciu papillosn has been cltarac-
terized by the numcrous ultirnate branchlets
covering thc thalli (Yamada, l93l; Cribb,
1958; Saito, 1969a), and is readily identifiecl
because within the genus Laurencia there are

lew species with so rnany shortened papillate
branchlets. However, the internal altatomy
of this alga has been poorly studied. In fact,
the Queensland alga is inseparable from
L. pupillosa on the basis of habit. Nam &
Saito (1991) have recently detailed the vege-

tative and tetrasporangial structures oI
L. pupillosa on the basis 

'of the holotype
specimen from Forsskil's herbarium and
additionul material from Cuam and Palau.
On the basis of the work, we'now show that
the Queensland entity is specifically distinct
from Z. papillosa.

rPrcscnt address and address for rcprint rcqucsts:
Dcpurtment of Murine IJiology, Nationul Fisheries
University ol'Pusan, Num-gu, Pusun 608, Korea.

0007- I 6 I 7i9 | /040375 +08 $01.00/0

Laurenciu sitnilis (Ceramiales, Rhodophyta), a New Specics fronr
Queensland, Australia

By Kt We,u N,rt't* and Yuzunu S,rrro

Luborutor),'oJ' fuIurine Botun.y, Fucult.v oJ' Fislrcries, Ilokkuitlo University, Jupan

Lutrenciu sr)nilru sp. nov. is describcd tiom Queensland, Australia. It resenrbles L. papillosa

in huving a thallus with numerous ultirnate brancblets. Thc two species are inseparable on the

basis ol habit. Howevc'r, L. sinilis dill'ers ['rom L. papillosa in anatomicaI llutures, such its

pcricentral cell number in sterile plants (four vs. two), the position of the fertile pericentral
cells in the stichidium (tburth vs. second and thircl), the absence of fertile additional
pericentral cells, and the presence of secondary pit connections between epidernral cells. The
new species shows characters interrnediate benveen the subgenera Luurenciu and
Chontlrophl,cac, in contrast to L, papillosa, which belongs to the subgenus Clnndrophvcae.

MATERIALS AND METHODS

Our study was madc on herbarium and liquid-
preserved specinrens tiom the Low Islcs,

Queenland, Australia. Plants preserved in l0%
fbrmalinisea-wuter were cleared in 5-10% NaOH
for 2-4 days, then rinsed in distilled water.
Treatment with NaOH wrs very effcctive for the
examination of axial and tetrasporangial develop-
ment r)r sitrr through several cell layers, but for
habit photographs of discoloured muterials the
whole thallus rvas mordanted with Mayer's acid
haemalum for l-l min. Branchlets dissected lrom
the cleared materials were longitudinally
sectioned along the central axis by razor blade
using a pith stick, transferred to a slide with a

drop of distillcd water, and mounted in pure
glycerine. For permanent mounts, 5070 Karou
corn syrup was eichanged for the glycerine.
Transverse sections of branchlets 50-200 pm or
rnore thick were cut to sftrdy axial developrnent.

OBSERVATIONS

Laurencia similis Nam et Saito sp. nov.

Description. Thalli usque ad l5cm vel nragis
altum; axes penitus tere tes, interdum partim
leviter angulares vel compressi, cartilaginei,
nroderate rigidi in textura. chartae plerumque non
adhaerentes; axes erecti l'G2'5 mm in diametro,
hirptero discoideo exorientes; ramificatio
uliquunturn putcns, irreguluritcr ulterna, srrbop-
posita, saepe repetite verticillata vel subverticil-
latu: rarni omnes cum ramulis ultimis numerosis

- 16-
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Anatomical characteristics of Laurencia papillosa
(Rhodomelilceae, Rhodophyta) from Cu:rm and Palau

Kr WnN Nnur nNo Yuzunu Snrro

1;orn11y eJ' f'isheries, Ilokkuilo Universitv, Ilakodute, Ilokkaido 04 !, Juputt

Abstract-Some morphological characters of the red alga Laurenciu pap-
illosa (C. Agardh) Greville are clarihed, based on an examination of the
type specimen and materials from Guam and Palau. All axial segments
of the sterile branchlet have two pericentral cells. In the stichidium,
however, one additional pcricentral cell is produced per axial cell. 'Ihe
second and the additional pericentral cells always become the fertile
pericentral cells to produce a tetrasporangium at distal ends, whereas
the lirst pericentral cell always remains sterile. Epidermal cells clo not
elongate radially or form a palisade layer in transverse section o[
branchlets.

Introduction

Lartrencia papillosa was first introduced by Forsskil (1115) as F'ucus pnp-
illosus and Turner (1808) later described it as Fucus thvrsoides. However, C.
Agardh (1822) transferred it to Chonclria as C. papillosa, recognizing that Turner's
epithet was a later homonym ol F. papilktsas C melin ( I 768). Then G re ville ( I 830)
pfaccd it in the genus Laurencia. Despite its long lristory, however, this taxorr
has remained very poorly understood. The lack of knowledge of this species has
resulted in some synonyms or homonyms an<l made it one of the most trouble-
some species in the geous. This study presents anatomical detarls of sterile and
tetrasporangial plants of L. papillosn and clarifies some morphological charactcrs
based on the examination o[ the type specinten of [he species.

Mnterials and IVIethods

Materials of L. papillosc (RT 2595,11-9-69 and RT 4135, I-13-71, leg. R. T.
Tsuda) from Cuam and Palau, respectively, were used lor the present study. The
type specimen (Holotype: Herb. Forsskil. No. BB6) preserved in the Botanical
Museum, University of Copenlragen, Denmark was also examined. The section-
ing and observation methods for microscopic examination are thc same as those
given in Nanr & Saito (1990).

I Prcsclrt:rddrcss:
Korea

Dcparlrnent of Marine lJiology, National Fishcrics University of Pusan,
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Studies on Paraphysomonadaceae (Chrysophyceae) from Andong
Lake in Korea

*:o 
T 

Lee and EijiTakahashi

Lee, K. S. & Thkahashi, E. 1993. Studies on Paraphysomonadaceae (Chrysophyceae)
from Andong Lake in Korea. - Nord. J. Bot. 13: 000400. Copenhagen. ISSN
0107-055x.

During a study of the Paraphysomonadaceae in a multipurpose artificial reservoir
Andong Lake, located in the central pan of South Korea, 2l taxa of three genera
were found: three species of, Chrysosphaerella, seven of, Spiniferomonas and eleven
spccies of Paraphl'somonas. All of these are known from many parts of the world,
but are new to South Korea. Five of the species have previously been found in North
Korea, but sixteen are new to Korea as a $hole. Their seasonal occurrence has been
followed through one year.

K. S. Lee, Dept ity, 15 to'
Kyungsan-Gun, Korea.
Biology, Fac. of 1-4-12
Japan.

Material and methods

Andong lake, constructed in 1976, is located near An-
dong city in the central part of S. Korea (Map 1). The
lake is a multipurpose artificial reservoir for electric
power, waterworks, irrigation and industrial water sup-
ply. The total volume of the reservoir amounts to
1226 xltr m3 with 51.5 km2 of surface area.

Samples were obtained monthly (Oct. 1989-July
1990) from both surface and bottom on 5 sites (Map 1,

Tab. 1) with an Alpha water sampler of I liter volume,
and then fixed with 5% neutral formalin. Samples were

concentrated to 20 ml in a centrifuge, dried up on grids,
coated with Cr and carbon and then examined and
identified under an electron microscope (JEM 100 B).

Results

All taxa found during the investigation are listed below
and electroh micrographs of their silica scales and spines

are shown in Figs 1-16.

Introduction
The freshwater scale-bearing chrysophytes in Korea

haVe been poorly known taxonomically compared with
other taxa of freshwater algae, because it is very diffi'
cult and in most cases impossible to identify them cor'
rectly without electron microscope' A study of scale

structure is indispensable as species taxonomy in these

algae is based on scale morphology. The use of electron
microscopy is necessary because most of the structures
of major taxonomic value are beyond the resolution of
the light microscope. Paraphysomonadaceae, in par'
ticular, have never been recorded in South Korea.

In 1990, 27 taxa of scale-bearing chrysophytes in'
cludings 5 species belonging to the Paraphysomonada'
ceae wer€ reported in Norih Korea (Kristiansen et al.

1990). In this paper, the authors rePort 21 taxa of this
family for the first time in South Korea.

Accepted 8-8-1992

c| NORDICJOURNAL OFBOTANY
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Paralytic Shellfish Toxins in the Mussel Mytilus edulis
and Dinoflagellate Alexandrium tamarense

from Jinhae Buy, Korea

Jong-Soo Lrr'Joong-K1un JeoNr . Myung-Soo FIAN*'
Yasukatsu OSHIMA**t and Takeshi YAslvoro*+t

Department of Fishuies Processing, Tong-Yeong Fishrzizs Technical College,

650-1ffi Chungnu, Kyeongnam, Korea
tKorea Ocean Research and Deaelofmmt Institute P. O. Bor 29,

4%-ffi0 Ansan Kyeottggi-do, Korea
arfufartment of Biologt, College o.f Natural Sciences, Hanlang (Iniunsitl,

133-791 Seoul, Korea
1+'Faalty of Agricalture, Tohohu Unh:ersity, 1-1, Tstty.tnidmi, Amam$,a,

Aoba-hu 981, Sendai, Jafan

.to, Paralytic shellfish toxins in mussels Mytilus edulis and ciinoflagellate Aluandium
lamarmse from Jinhae Bay, south coast of Korea were investigaied. The mussels colleded
in March-April, 1989 showed toxicities of 7.5 ivlU/g of whole meat(31-88 MU/g of the

digestive gland), and those collected in 1990 showed toxicity level of 1.9-9.9 lvltJlg of.

q'hole meat by the standard mouse bioassay. Analysis of toxins bi' high performance liquid
chromatography revealed the presence of gonyautoxin L-4QS-?6%), gonyautoxin 8 and

ey'i-gonyautoxin 8(C1-C2, L4-39% ), saxitoxin(l-10%), necaxitoxin(l-7%) and azce
arount of decarbamoylgonyautoxin 2 and 3(dcGT)CI, dcGTX3) in the mussels of 1989.

While, Mussels collected in 1990 contained a significantly larger proportion of neosaxitoxin

G+-5oX) than did those of 1989.,4- tamorerlse isolated in April 1989 produced the same

toxins in culture *'ith slightly higher proportion of C1, C2, d&TX2 and dcGTX3 than in
the mussels. The difference was within a range of toxin change during accumulation by

shellfish and during sample preparation for analysis. It was thus concluded that the

dinoflagellate was the cause of toxins in the mussels.

Introduction

Parallic shellfish poisoning(PSP) is a notorious

marine food poisoning occuring worldwide due to

the ingestion of toxic shellfish which accumulated

neurotoxins of dinoflagellates origins. Three genera

of dinoflagellate, Alezandiun(C,onyaulat, Protogon-

yaular) spp., Gymnodinium catenatum arrrd, Pyodi-
nium bahamense oar. combressa are known to pro
duce the palatitic sheltfish toxins(Taylor, 1984). As

the causative toxins, more than a dozen analogues

of saritoxin(STX, Fig. 1) have been so far identj-

fied from several sources such as dinoflageUates

and contaminateci shellfish(Oshima et aL 1989).

In Korea, ttre first food poisoning accident invoF
ving two death took place in 1986 at Pusan due to
ingestion of musselsQeon, 1986; Chang et al., 1987).
Since then PSP has become not only a potential
threat to public health but also a vital problem to
shellfish farming industries. There have been a few
report on paralltic shellfish toxins in mussels in
Korea(Chang et aL 1988a 1988b; Jeon et al., L98?,

1988, 1989; Aralarra et al., 1989), but none on the

causative organisra- Recently, IJe(1991) and one of
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Occurrence of dinoflage[ate Alexandrium tamarense, a causative

organism of paralytic shellfish poisoning in Chinhae Ba)', Korea

Myung-Soo Hanl, Joong-K,vun Jeon and Young-Ok Kiml

Marine Bioteclmology Laboratort'. Korea Ocean Research and Det"elopntent

Institute. Ansan, PO Box 29. Seoul 425-600, Korea

I Present address: Deparhnent of Biology, College of it'atural Sciences. Hartyang

Universitv-, Seotil 133-791, Korea

Abstract. A paralt'tic shellfish poison::.e (PSP) incident causec 'rl consumption of the mussel .Vyrllrrs

edulis occuried for the first time in L.rrea in April 1986. We:kly \\'ater samplings uere carried out

toxicitv.

Introduction

Development Institute (KORDI). 1988, 19891'

Semi-enclosed, Chinhae Bar is located in the southeastern part of Korea and

its water circulation is restricted because of its narro*'mouth (Figure 1). Since

the 1970s. eutrophication in the inner part of Chinhae Bay has accelerated due

to fertilization with large inputs of domestic and industrial wastes \Lee et al.,

1981; Yoo and Lee, 1985; Park et al',1989; Yang, 1989)' In addition, many

shellfish culture farms have been established in and around this ba1' (Yang and

(Jeon et a/.. 1988; Chang, 1991t. Our purpose here is to identify a PSP causative

@ Oxford University Press
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Species-specific productivity of Skeletonema
costaturn (Bacillariophyceae) in the inner part of

Tokyo Bay

Myung-Soo Han', Ken Furuya", Takahisa Nemoto"'

Ocean Research Instltute, Universlty oi Tokyo, Minamidai, Nakano, Tokyo 16'{' Japan

ABSTRACT: The composition of red tides in Tokyo Bay varied with seasoni those during summer

1986 and 1987 \rere comprised almost entirely of Ske]efolremd costatum, Primary productivity bl'
S. costatum ranged from 5.2 to 70 4 % of total productirity; on an annual basis, its contribution was

18.8 %, as revealed by species-specific photosynthetic rate (SSP), determiaed by the micromani-
pulation of rrc-labeled cells ulder simulated in sjtu conditions. SSP of S, costatum normalized with cell

volume, an indicator of grollth activity, showed temporal variations as the species composition of the

red tides changec). The volume-specific SSP'ivas high in the initial phase of the bloom, then decreased

gradually u-ith cell division, and reached a minimum at the peak oI the bloom. However, the high

volume-specific SSP was rather short-Iived

INTRODUCTION

Skeletonema costatum lGreville) Cleve, a cosmo-
politan diatom, is distributed widely in coastal and
brackish waters and often constitutes a major com-
ponent of phytoplankton blooms. The irnportance of

S. costatum to total primary productivity in coastal
areas has been reported from manl' Iocalities
(Hogetsu et al. 1959, Sakshaug & Andresen 1986,

Han i988). To investigate the mechanism of such
blooms and the succession of species, populatiou
d1'nam-ics have been sh-rdied in relation to the
physicr-.r-chemicai conditions (e g. Smayda 1973,

Braarud et al, 1974, Hiichcock & Smayda 1977).

Since inter- and intra-specific variability in photo-
sprtheic or grou'th rates of phytoplankton can be
significant, examination of growth and/or photo-
s1-nthe:ic rates of individual species is essential in
order io understand the succession. Many attempts
have been made in recent years to evaluate cellular
and species-specific properties (Rivkin et al, 1982,

'Pre:ent address: Departnent of Biology, Hanyang Uni-
ver::ty, Seoul 133-791, Ko:ea

" Pre;ent addressr Faculty c: Bioresources, l\lie Uni.,'ersity,
Ka:jhama, Tsu 514, Japar-

"'Prc-essor Nemoto passed aivay on 22 August 19gO

C -nt"'-lresearch/Pr:nlpd rrr f -.:nrinr

Boulding & Platt 1986, Carpenter & Chang 1988).

Tokyo Bay, Japan, is a semi-enclosed bay rr'ith a
narrow central part 6 km wide restricting the exchange
of the bay waters (Fig. 1). Eutrophication in the ianer
ba1'has accelerated since the 1960s. Populations of

Skeletonema costatum, a dominant alga ir, Tokvo Bay'

har-e become highly important in phytoplankton dy-

nanrics in the inner ba,v, since they occurred as almost
nono-specific red tides or as important members of

multi-specific red tides (Marumo & Murano 1973,

Marumo et al. 1974),

The present paper airns to clarify intra- and inter-
specific variations of photosynthetic rate of Skeleto'
nen'ta costatum and the species' contribution to overall
produclion, and to elucidate the relationship betrveen

temporal variations in grosth activity of the diatom
and its bloom development.

MATERIALS AND METHODS

Field investigations rr-ere carried out at Harurni in
the inner bay from NIal 1986 to June 1987 (Fig' 1)

Water samples were taken once or twice a rveek

betrreen May and October 1986 and in NIai'and June

1987 Sampling from November 1986 to April 1987 was

bil-eekly or monthly, Sampies were collected at dawn

0t= -86':,t.) /92/0Q7 9/0267 i )3 (':
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Influence of Discontinuous Layer on Plankton Community
Structure and Distribution in Masan Bay, Korea

Myung-Soo [IeN'Se-Wha Kttvt* and Young-Ok Krrvr
Korea Ocean Research and Deuelopment Instilute, Ansan P. O. Box 2g,

Seoul 425-600, Korea
I Dcfurhnenl of Enuironnrental health, Korea Sporls Science College,

Yotrgitt 449, Koreu
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'l'he comnrunity structure and micro-scale distribution of plankton in relation to

hydrography wcre investigal.ed in Masan llay, Korca in October 1989. Warrner and less

salinc waters with stratificatiorr was located in tlre inner part of the Pudo SLrait, and

chlorophyll<t and nutrients were higher. Botlr phytoplankton biornass and nutrients was

changed dranratically around the Stlait. Offshore/oceanic species in phytoplankton i.e.,

Chuclocens det'ipiens, Rhizosolunia slollerforthii, Rhizosolenia slylifunris lnd Ceruliunr

lrichoccrus arrd zooplankton i.e., Sagillu en/luta, Oncuea uenusta and Oikophteru lortgicautlata

occurred rrrainly in well nrixed waters of the r.ruter part. 'fhis suggests that discontirruous

layer seems to play an intportant role as an approximate border for the plankton

population. 1'his layer was located between Station 3 and Station 4 near tlre |udo Strait,

sinie the layer consisted of a scrics of rtricro-scale discontinutics of salinity and dissolved

in<rrgarric nutlicnts gradierrL. I)hytoplarrkkrn patchs of nrore than 80pg/l were found only

in the iuner part of the bay. l)cpletion of silicate caused by a rapid assirnilation of
phytoplankton in the inner lrart of the bay seerned Lo be responsible for tlre decligc of
bloonrs.

Present address: Department of Biology, College of Natural

Seoul 133-791, Korea
* !'aculty of Agriculture, 'folurku University,

Sendai 980, Japan

Sciences,Hanyang UniversiLy,
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Distribution of Phytoplankton at KONOD I Area in Subtropical
Pacific Ocean. Nov.-Dec. 1983

Myung-Soo HANJ Kwang-Il YOO*, Sang-Joon HAN**,
Dong-Yup KIM***, Seung-Min CHOI

Applied EcologY LaboratorY, KORDI
Dept. of BiologY, HonYang Univ.*
Marine Geotogy & Geophysics Division, KORDI **

Polar Research Center, KORDI "**

Abstract: Phytoplankton standing crop and distribution were studied during the period Nov.
to Dec. of 198-? in the Korea Ocean Nodule Development (KONOD I) area between 7'-l l'
N and 145'-t 5 l'W of tbe subtropical Pacific O cean. Phltoplankton standing crop was rela-

tively low, with numbers ranging from 400 cells/liter recorded at the 200m depth of station

13 to 6,24O cells/liter at the 10012 depth of the same station. The vertical profile of
phltoplankton standing crops showed similar trends at each depth. Phytoplankton assem-

bla-ses wers characterized by diatoms, dinoflagellates and silicoflagellates. Ampng them,
diatoms were found as rhe most important taxa and Nitzschia bicapitotd accounted for more

than half total cell numbers.

Ke1 words: olgt1']E, {o}aN$(Subtropical Pacific Ocean), O=ga}=E (Phytoplankton),
ts-*. (Distribution), €= E"t ( S tanding crops)
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INTRODUCTION

The morphology of marine algae varied according to

geographic location (Rice et al., 1985), the hydro-dynamic

regime in rvhich the plant exists, and their developmental

stagcs (Khailov, 1978). Environmental factors may also

affect the morphology of macroalgal thalli, thus accoun-

ting for at least a part of the morphological variation

obscrved in natural populations (Chapman, 1974; Johns-

tone, 1978i Ivlathieson el al., I98l). The high degree of
phenotypic plasticity considered as characteristics of

many algal species pointed to a possibly important ro)e

of thallus geometry in acquisition of the resources for
grow'th (Norton el al., 1982; Rosenberg and Ramus, 1984).

Traditionally the study of algal morphology has provi-

ded a basis for classification and phylogenetic speculation

(Neushul, f972). The taxonomic significance on differen-
ces of morphology can only be understood lvith a good

knorvledge of the overlying effect of environment. Most

studies or reviervs of the variation in morphology dealing

rvith marine benthic green algae exhibit a strong relatio-

nship betrveen nrorphology and hydrodynamic environ-

Morphological Variation of Marine Enteromorpha linza (L.)

J, Agardh (Ulvales, Chlorophyceae)

Kim, Kwang Young, In Kyr l,ee and Chung II Choi*
(Defartmenl of Biologt, Seoul National Uniuersity, Seoul and

+De|ailmefll of Eanh & Maine Sciences, Hanyang Unitwsil!, Ansan)

;EE ffiH SiilaH (Enteromorpha linza (L.) J. Agardh)el fttffis,fr

# Jt H.+ 1= +.8 tH -*
(/tg7t+& HAf++*+ ++b4-t+,'ifrp9 ry#. 4+,lt+ ltt*Et+f+ryf+)

ABSTMCT

Principal component analysis of the morphological characters was applied to ordinate and exa-

mine morphological variation of Enteromorlha linza due to differences in environmental factors.

As results, the samples from exposed populations to wave action were characterized by having
longer stipe and maximum length, and narrower maximum width than samples from sheltered
populations. The results of multiple comparision in each character among populations provided

further support for the hypothesized existence of exposed, moderate, and sheltered morphotypes.

ments in rvhich the plant grows (Charters et al., 7969;

Norton, 1969; Chapmirn, 1973; South and Hay, 1974; No-

rton el al., 1977; Gerard and Mann, 1979; Santelices z/

a/., 1980; Cousens, 1982; De Paula, 1982). The explana-

tion for this correlation is that varying levels of exposure
to wave action and tidal exposure affect the physiology

of the plant, its phenotypic expression or modification,

and the genotypic differentiation of populations.

Since I(orean Enletonorlthas have been introCuced by

Kang (1966), with special attentions to their ecology, local

to geographical erpense and consolidation, life history,
and growth of the plants have been paid quite recently,
e. g., the descriptive notes on Enleromorphas from Cheju

Island (Lee et al.,1986) and the investigation on germina-

tion and growth in relation to controlled physical factors

in E. nulliramosa (Kim et a/., 1990), and in E linza (L.)

J. Ag. and E. prolilera (Kim e/ a/., 1991).

Afong the exposed rocky coasts of the Korea, Enlero-

morpha linza is a common dominant marine alga in inter-
tidal flora. Living on the intertidal zone characterized by

strong wave action over rocky substrata, the plants are

highll, s62p1s6 to withstand the physical stress of vigo-
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1. Introduction
Tokyo Bay is a temperate semi-enclosed bav

and exchange of the bay n-ater with offshore
water through the Uraga Strait is restricted.
Occurrence of surface fronts as defined by a
discontinuity of tempeiature and/or salinitv in
the Uraga Strait and its adjacent area indicares
that the entrance part of the bay is a major
boundary betrveen the bay sater and ofishore
waters (Nagashima and Okazaki, 1g7g; yanagi
et al,, 1989). Since Yanagisawa (1940) first
described drastic changes in sgecies composition
and standing stocks of surface phytoplankton
across the mouth of the bal. along a transect
from Tokyo Bay to Minamitorishima Island, it

* Received 28 November 1988: in revised form l0
August 1989: accepted Z September 19g9.

t Ocean Research Institute, University of Tokl-o,
l{inamidai, Nakano, Tokyo i64.

I Present address: Korea Ocean Research md
Development Institute, Ansan, p.O. Box 29.
Seoul 425-600, Korea.

'll Present address: Faculty of Bioresources, \Iid
University, Kamihama, Tsu 514.

Phytoplankton Distribution in a Frontal Rcgion of
Tokyo Bay, Japan in November lggb,r

Myung-Soo Hant'1, Ken Furuyat,!l and Takahisa Nernotot

Abstract: Phytoplankton distribution in a frontal region of rokyo Bay u.as
investigated in relation to hydrographf in November 19g5. The fronial r"gion *".
observed from the central to the mouth area of the bay and consisted oi" s"rie.
of fine scale discontinuities of salinity and ternperature. -{mong them the Kenzaki
offshore front (KoF) and the yokosuka inshore front (yIF) were most prominent
in terms of the duration and the magnitudes of the hydrographi" gaps. Th.ee
major phytoplankton assemblages were observed: (A) neiitic u"i orior" di"to-sin the mouth area of rokyo Bay, (B) a diatom Leptocj,lindrus danicus and dino_
flagellates in the cenrral area, and G) bloom forming cryptophyceans, dinoflageilates
and L. danicus trom the imrer Tokyo Bay. The KoF .\/as an upprol*i-ur"
boundary ot the outside assembrage (A) and the intermediate population (B), and
the -YIF was that of (B) and the inner bay population (c). spu"i". .h"rrg". 

".ro..the fronts were rather gradual in the KoF making a strong contrast to distinctjumps in temperature, salinity, in ztivo chlorophyll fluore...nce and nitrate plusnitrite. An outvard surface flow of the inside population along the western coast
off Yokosu-ka was detected.

has 
-been 

revealed that phytoplan-kton population
in the bay consists of both neritic and oceanic
species and their horizontal distribution reflects
surface- water circulation (Fujiya, IgE2 ; y amazi,
1955; Kadota and Hirose, 1967), However, our
knowledge is still limited to general distribution
patterns and little is knon-n about phytoplankton
distribution in the fronta.l area in relation to
hydrographic conditions. This communication
plesen to hundreds of meters,
Haury bution of phytoplankton
in No a frontal region at the
mouth

2. Materials and rnethods
Observations r.r'ere made during a R/y Tansei-

Maru ctrise (KT-85-f7) in Tokyo Bay from
8 to L2 November. Surface mapping of temper_
ature and salinity was made on g November
along a north-south transect of the bay (Fig. 1),
The mapping was repeated on 10, il "ia iZ
November followed by detailed hydrographic
observations in the central to entrance u."u of
the bay.

n<



SPECIES-SPECIFIC PHOTOSYNTHESIS
TOKYO

RED TIDE PHYTOPLANKTON INOF
BAY

Myung-Soo Han, Ken Furuya and Takahisa.Nemoto
oleai nesearch Instj-tute, University of'Tokyo' Tokyo 154, Japan

ABSTRACT

Specles-specific photosynthesis (ssP) of red tlde
phytopiankton was investigated in relatlon to species
lulcession in the inner part of Tokyo Bay, Japan over a

one-year period. Carbon uptake ratgsrorf indlvid-uaI..

"p".i.s 
unLre *"."..,red by single celL *C assay for the

mtst frequently occurrlng flve species 1n surface
water. ihe d"n"" red tides which developed from AprlI

nly bY Skeletonema
!. costatum occurred

ea throughout a Year.
In contrast, Il. akashiwo showed sporadic occurrence
with raptd inirease and decrease in numerical abundance'
SSP tended to be high for both species before blooming
but decreased with development of the outburst. Thus,

INTRODUCTION

Tokyo Bay, located in the central part of Japan, is a

heavily eutrophicated semi-enctosed body of water. Red tides
have blen well documented in the inner part. Previous studies
revealed that the red tides are characterized by multispecific
feature, i.e. several es co-occur [1 ]. In 1986
and 1 987 red tides of d H. akashiwo i'rere
frequently observed i hough species.succession
betieen H. akashiwo a has been studled by several
workers in different succession mechanisms of
these populations have remalned obscure. Studies on
photosyntnesis of individual species may explain blooming
mechanisms which are a special feature of species succession.
This communication reports the species-specific photosynthesis
(SSP) of red tlde phytoplankton and their success+gn in Tokyo
Bay over a one year perlod uslng the slngle cell ''c assay
method [41.

MATERIALS AND }IETHODS

Field observatlons were performed at Harumi pier in the
inner part of Tokyo Bay, JaPan, once or twlce a week, from May
1 986 tilrough June i 987. Water samples were collected at dawn
and prefiltered wlth 300 pm mesh to remove large zooplankton'
copyrlah! 1989 bv EIt.vter Sct.nct Pubtlrhlnt Co' ' In€'
iii,'ii6ts' storobt, envlnonHEtr^1. scrENcE, AND ToxlcoLocl
Okrtcht. And€rion' tnd Netoto, Edllorr
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Identification of Algal Growth Limiting Nutrient in some Artificial Lskes of

Korea by Algal Growth Potential Spike Test

lhe Kyung Prrk, l\lun I lo lee Jre Keun Ryu

Nal+ena/,nsl/tute ol En ronmenlal Resarcn

Lahe Entronntelrl Rcsdd/ch Ldb'J dtuy

Algal Grorvth Potential spike tests for Paltling reservoir, lake So)'ang, lake Chungju, lake

Daecheong were carried out in order to identify alSal grourh lirniring c<lnstitucnts, dcternrirre

biological availability of algal grorr'th lirnitirrg nutrients, and quanrril the brological response

to charrges in concenirations of algal gron'th linrrtrng consrrtuents.

Lake Chungju, South llan river and North llan river of Paldang reservoir *'ere identifietl
as extremely phosphorus linrited warers for algal growth. In lake Daecheong and lake'
Soyang, the prinrary linriting nutrient is phosphorus and wheo 0.050 r+P I is adrlcd lirniring
nutrient changed to nitrogen.

Anrong the tested lakes, Kyungan river and DaecheonS lake watcrs supportc.d nruch irr-

creases in biomass up to 0,73.1 and 0.6{Oqg dry weiglrt of Sr/arr,ls/rlrn.upr,(ot,u/!un I
respectively due to the each lg Prl addirion if other constituents are in excess.

1. A-l e -o-1!L|. .i.Jtr1ll r,lri il\l i-- .i.ii S .d "-4 * i
ol$.rl ol,r[^l$ ,{r{ rlrl-rl ol-flil1.9. r[.lrlzli-.2[

ai(Algae)ts i4dr[4"llrl li] ^tt!$ q]']a] a[t{ r[oJ,:;t"l tl$ 4: e#e -rS++* 54
E +.ct 7d{.1'}, r#i.Jixl^C'[4el ,]l"l.J4 +ttl-r* -.r1]^l/l-r rl|r}if$e +-i.t- ^C.tl6}"1
el zlig,rl, oltl^J+ qlss4l -?^l-Ftel teql z[{rr} olii"{,{ 4g {.lzl_L a1r,1,,t,, rilr}oq
{,s-$ +rl€r} +rg ++i}a a}{olL} ii t t{t! rFz} ^}'tlt,{t: c}el _e_oJ{re 46q!
"J+*el ,41.J.+-&"il t.lqlct.:reli| 9o;u;,1 '[* L].,', ol{I- aiii:- +4"t| 9.1'lrl,-ig{! ilil"tlrl
r,Jt"l ?_st 3.d"[^l r+ +sl 4#{ lirJr* +d4 ue oJc}g rrlrlul ltt +.!el ,cr}.tl rl|4
g +g {,},,} +41€ t + 1le4.lql ,il* f,4 E}"Jq} ,$++ r}e}rl|zl '{r4 e#el +41"il +t
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Sessonel Succtssion of Phytoplankton in some Artificisl Lskes of Korea

Hre-X;1lr8 Psrf. S€-Ul Cheoi", Scung-lk Park, Mun-Ho L.ee, Jce-Xeun Ryu

"latDnal 
lnstttule ol Em,ionmental Resea,ch

L ak e E nv n onme of al R e se arch Labor at otv

The distribution, the dorminant species and the seasonal succession patterns of phyto-
plankton communities in lake So)'an8, Iake Daecheong, lake Chungju were investigated.
Following facts have been clarified through the inlestication.

c Seasonal succession patterns of phvtoplankton in lake So;;ang and lake Daecheong

showed strong seasonalitv. In lake So.vanl, diatoms (mainly rls/criozelln spq.l were abundant
in winter and early sprinR, this diatoms were replaced by dinoflagellates(/l'rili ninnr spp.) in
late spring and blue-green alrae (.4ndfuena spp.) succeeded the dinoflagellates in summer.

the s'inter diatoms recurred in autumn.
:' In Iake Daecheong, diatoms(mainly Melosiro spp.) were dorminant throughout the year

except summer and early autumn. In summer and early autumn, blue-green algae especiall)'

Mioxlslis spp. dorminated and formed the algal bloom.
o In lake Chungju, diatoms were dorminant throughout the year and the blue-green algal

bloom was not occurred in summer.

1. AJ e Melack€ els.q q4 **^J +s.sl a+ €++
el {4'}.1 ?zh!4-z :l4s}H4." o}S^J 4_Es}

e+ +El Ll+^J ++aEg +rl.{ €r}g "lrl a+ de+el {4ts ++tel drift r} 4494 ",1

ts { ,l"JF€- ++il 4"}s}r .l{ "Jg ,toJFol jr" {d4 d+el q{4 +il4 q4 +r.gE +zl
+s4ss ++4q +4d €rlg olrl{ {r}. ol +sel +,tl} t4Ee x++d4 tdql e H4
d,loJFg 3,1 ++ol -H-€ +€-. _+-s- Eel ++ I $uj.rl7;.e g44uJrl aglr zl{4 +x1.il4

^J +el +44 ioJ, dr "J +'el g*€. +,1+. el tlEd€:Jse ild 
"ce,J+ 

4rl^Jc +4
"l+Ed, 4E.tr. *el eltl4 ioJ. -=,el_n z1 g '||4 I!4."'
+z€4el +'1, .lt4e-l it'|, tE.J +*:1€rl +4.lzlt +"F S44q.l +lrltlr "Jzl 4E
e.l +{ +q ,tErt4 aoJg? +ts+ il4. .l lHol 4'lCE +A"l 4+1"14 oJlst t'3 z;

_28_



^lEtlqrl :il3s{ zIl.E
Korean J. Bot. 35(1):69-75

INTRODUCTION

Searvater temperature fluctuates seasonally, and in

nlany cases affects as a determine factor for seaweeds

in geographical distribution. Tolerance to the extreme

of temperature €n also be an important factor in deter-

ming algal distribution on the shore environments

(Round, 1981). Grorvth responses to the temperature are

often quite useful in distinguishing the seasonality (Chock

and Mathieson, 1978) or in recognizing differences among

the characteristic populations (Dawes e/ ai., 1978). In ad-

dition, in many cases, salinity can also be an important

factor affecting local distribution of marine algae @ien-
cke and Lauchli, 1980).

The growth of benthic algae often bencfits by increa-

sing amount of Yarious nutrient levels, and the sewage

pollution on a beach often results of the rapid grorvth

Phenology of Marine Enteroporpha compressa (L.) Greville
(Ulvales, Chlorophyceae) Growing along Tidal Levels

Kim, Kwang Young and In Kyr Lee
(Defarlment ol Biologt, Seoul Nalional Unittersily, Seoul)

j${toll rq.= iffi ft*H 'J=tsQll (Enteromorpha compressa (L.>

Greville)9 hVJ+Fn

A ,i HE'+ 1= +
(^lgtF# Hn#l+t+ +4h4f+)

ABSTRACT

Phenological study of Enterunorfha corntressa was conducted monthly from May 1990 to April

lg91 in tide pools at three tidal zones of Paekpori, the southern coast of Korea. Although water

temperature did not differ significantly among all tidal zones investigated, absence of macroscopic

plants during summer was correlated with increasing water temperature. Salinity and suspended

particulate matter (SPM) shorved statistical differences between high and middle tidal zones, as

well as high and low tidal zones. But, the differences in salinity or SPM among tidal zones did

not comparatively coincide with the phenologica.l pattern. The frequencies of occurrence of micros-

copic and macroscopic samples at high tidal zone were always lesser than or equal to those at

other zones. At high tidal zone individuals completed the life history at least twice in a year,

surviving for about four months, whereas at lorv and middle tidal zones they completed it once

in a year, suwiving for about six months.

of green algae Enluotnorpha and Uua (Clark, 1986). The

algae particularly in intertidal zone are subject to wide

fluctuations in environmental conditions, and many varia-

tions in morpholog,' and mode of reproduction are well

recognized (Lobban, 1981). For instance, intertidal algae

become very well established in the aieas of most favou-

rable to their physiology which give them a competitive

advantage over other species in the habitat.

The marine species of Enlnomorlha are widely distri
buted in littoral zones of the arctic, temperate and tropi-

cal seas, where they grow ofi rocks, pebbles, rvoodworks,

shells, or some other algae. Most species have a wide

range of salinity tolerance, and are found in bays, estua-

ries, and inland bodies of salt rvater, and occasionally

of freshrvater (Taft, 196a). They often grorv in the interti
dal zone as an autumn-spring annual, particularly com-

mon in the areas of polluted waters'
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ik lhB#s^l €:.s€' +|"J olr-14, *ffitfiWfl:
.il ,)l? Ir],J5-1..1 olal z}zl +Bql^.I zKHiSllt

!l +4lqq fl+. +, _B+sE- f, "JEl= ++6J
g"Jg#= +46J '4 +el =+ ..JtIg +{l'6}
ol ol-qul r$*€t(water bloom)9 g^J^lzJ9-
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(++Ell'01n,<lS 4ciEil E+,.J Eq+4)

A List of Freshwater Algae from Chungchongbuk-do

Young Hwan Kim and HYang Seog Lee

(Department of Biology, College of Natural Sciences,

Chungbuk National University, Chongiu 360-763, Korea)

Abstract

Based on publislred records of earlier collections, a list of fresltwater algae from Chungchong-

buk-do was compiled totaling 262 taxa i Chlorophyceae-Sl genera,1l4 species,44 varieties,3 fo-

rma i Duglenophyceae-3 genera, 13 species, 1 variety i Chrysophyceae-3 genera, 4 species i Xan-

thophyceae-2 genera, 3 species i Bacillariophyceae-l6 genera, 38 species, 3 varieties i Cyanophy-

ceae-L2 genera, 37 species, 2 varieties.

KEY WORDS I freshwater algae, check-list, Chungcliongbuk-do.

_trnl +e€ qr}^l7l:r fzlil "l*eg )izlE
6'1111 6J4. RlE"il, ol€ +frel =+= f zl^d

qlzlE.E sg€ €.ql^.lE ?4lg + 9l"l^] €-

el Hifrff,mql +s+ eigg air, ulolz!,tl $
zl€-s sg€ €-"il^'l 

=-€-6lE 
SCqL e+E

9'J E +Fffi4#tJ(inrlicator organisms)a ol $sl
7lE 6JEl. +tl, qe =.'i5e 4€"JXz1 q-
4s. "1-g-o1 5lH +r,le X.4rr.-E- 'g{d}"]
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INTRODUCTION

The family Scytosiphonaceae Farlorv belongs to Sc)'to-

siphonales, Phaeophyta and consists of six genera. lvlenr-

bcrs of this taxon are winter annual and commonly coile-

cted in intertidal and subtidal zones. The family is chara-

cterized by unbranched, polystichous thallus and diffuse
growti (lVomersley, 1987).

In Korea, six speciess of Scytosiphonaceae are listed

up to now (Lee and Kang, 1986). Most of them, horvever,

have been recorded as floristic list rvithout any taxonomic

description. In this study, lve attempt to clarify the taxo-

nomic characteristics of five soecies collected from Ullu-

ngdo Island, Korea.

I\,IATERIALS AND METHODS

Plants rvere collected in intertidal to subtitlal zones

Taxonomic Account on the Scytosiphonaceae (Phaeophyta)
from Ullungdo lsland, Korea

[-ee, Wool: Jae, In K1u tee and Sung Min Boo*
(DQortnenl of Biolog, Seoul Nalional Unitersily, Scoul and

'Dcfartuenl of Biologt, Chunptan National Uniuersily, Dacieon)

WF*HE ffi.,FapV ralot|Floll 4El Jiffi+H! ffiFd

+ ,E +.+ t- +.* i+ R*
(.qgte& +h+l+, *,tHtfg& +it+t+)

ABSTRACT

Taxonomic account is given to the five species of Scytosiphonaceae, Colfomenia t'aegrina (Sawa-

geau) Hamel, Endarachne binghamiae J. Agardh, Hydroclalhrus clalhralus (C. Agardh) Hotve, Petalo-

nia fascia (O. F. Miiller) Kuntze, and Scylosifhon lomentaria (Lyngbye) Link, collected from Ullu-
ngdo Island, Korea. C. peregrina, introduced for the first time in Korea, is similar to C. sinuosa

(Roth) Derbi:s et Solier in outer appearance but is distinguished by absence of cuticle over the
plurilocufar sporangial sori. E. binghamiae accords well with American plants but varies in height

and width of the thallus according to seasons. H. clalhralus has small cortical cells and large

clear medullary cells. P. fascia is characterized by one to two celled small cortical layer and trvo

to four celled large medullary layer. S. lontenlanZ shows variation in gross morpholog', especially

in height and width of thallus according to seasons

along the coast of Ullungdo Jsland from Novemher, 1989

to September, 1991. They were fixed t{ith 5-1070 formalin

seawater. Glycerin searvater (1 : 1) rvas used as mounting

agent for microscopic obsewation. The specimens exami-

ned liere pres..:','ed in thc Flerban:m. Deparrment of

Biologv, Seoul National University (SNU).

KEY TO THE GENERA OF
SCYTOSIPHONACEAE

1. Thallus solid and strap shaped' """"'""" "''2
1. Thallus hollot' and gldbular or tu5ular " ' " ""'3

2. Medulla composed of hyphal cel)s, paraphyses ab-

senr.'........... '" "'Endarachnc
2. Medulla composed of large rectargular cell, paraph-

yses present Pelalonia

3. Thaf lus erect and tubular """ " ""' " Scylosiphon

3. Thallus irregularly globular and pulvinate' "" 4
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{:Jil;8 Ffr$H ;fit+4tqfi fE+r=eJ=Eel
4+nal+ 4R*-Eh

m F fr'+ H tft*'a 4ift** + 1- +
1.<l i!"^l;!f{ t).\tlti\5:1, rllttlk:Fkl!\llt l'.41D't}f'lr, 

*",'I.lLtllltt tl:4bt1'\t'l)

Fluctuation of Phytoplankton Biomass and Primary Productivity

in Closed Marine Ecosystem, Inchon Dock

Yoo, Jong Su, Jin llrvan [.ce*, Young I'ltvan Kinr** and Ilt Kyu Lce

(Deparhnertl o/ Biolo65', Stoul Nulionul Uniuersily, Stoul,

'?:';;::,'::,,:! 
; |if;-7'lfi,i,ii,iifr*;::;:':,:,,';:;:::i;';,':,;:,':

{I}STRACI'

Chlorophyll-a concentrations of plrytoplankton and prinrat'y productivities in closed maritre ccosy-

stenr, I4chon Dock, were measured arrcl analyzed nronthly front Atrgust,1990 to l)ecenlber,1991.

Clrlorophyll-a concentrations rangecl fronr l.6l to 28.67 pg Chl-a//, where nanoplankton (2-20 pm)

fractions contribtrted in t9'0-82'3% and picoplankton (0'2-2 prn) fractions it 4'5-51'40/u' I'rinrary pro-

dLrctivities measurecl by r{C rnethocl rangecl frorn 49.4 to 4359.4 rng C'nr-2'day-r, rvltere nattoplank-

ton ((20;rnr) contributed in 18.8-94.67o. 'l'hesc results inrltlied tlrat very tiny ccll-sized phytoplank-

to' popr,rlations were irnportant in point of cltlorcrphyll:a concentration arrd plirnlry productivity

of phytoplankton community. Irr nrontlrly variations of chlorophyll-a concentration by phytoplankton,

tlre first peak occurred in It{arch anrl the seconcl in August. Nitrogen reqttiretnent by phytoplankton

rangecl fronr 0.7 ao 60.7 nrgat-N.nr-2.rlily'r :rrrd tlrc turnovct' tinrc oI inorgilrtic nitrogcn sltorvcd

nraxirnurn during rvintcr and nrininturn in sunrnret. Clrllon:rssintilitti<irr tttttttl,ler increasecl itt sttttt-

lner and decreased in winter.

^l+--::L!3L\aotl 
;i!'q! ;l-lel "J++6J'€- 4l]} 'tzlty

4lg -:l-'dJ:?..lloll lt+ {il "l il+sljl "lcl(stockncr and

Arrtia, 1986; Shin al ul., 1990; Shim gl d/., l99l)' ill "J

ildoll ^l ul {11{-r}3.eel +,c^blg 1950.Jrll +':l-\|_El 'Ji

sl ,(l 7l 
^l 

416ltlirll(Yentsch and Ryther, 1959; Gilnrar-

tirr, 196,1), j1,'tlzl ^lS{} "J+el szloll rtfel rlrllg
aJ=r€E z)elzl EJuJilu)'. ol--$tl'd, Sieburth -5-(1978)+

^llj' 3-7171 20-200 pmoJ -r5elz€-3 microplarrkton, 2-20

pnrgl z,l-P. nanogrlatrktt-rn, 0.2-2 pm{ zl$ picoplankton

if .Jt' i: 1989-1992'i!-E ql;ijr}fr|rll c.l !,-zl TlaoJ-ltrrl (ut)

0s06-02)41 el.[oi +aCEloJ-3-.

olrl-a -F t-'o-l :lr-I. tv,], Slrin -l;1(1990)--q ^ll]I- tr'llzl 20

pnr ol1}il rll-{'ii- nt:tplanktorr, 20 um ol d'l { 4-9- nlnt -

lrlanktonolirl+:- /ll tJ-i!lr Sieburth s;-(l$78)oI f-4 t nano-

lrlirrrkt<rnrl-ef {--l;---3. tli'l'71 9l Ell ^ll-+- =Lzlzl 20pnt ol

d ".l zle. uetplanl<ton, 20 prn oli1".1 49 "l rtl+'dJ:L€'

" E_ +t_.6I"1 o "], plrll-S-zlzts€- 
^ll-ii6}o1 2-20 prndJ

z,!-g- nanoplankton(ulf::3-z]3 E), 0.2-2 pnrq_! 4-3 picop-

larrkton(ipli-5-eJ'a€-) e .E- rJel ql. uI olul".

olelag 
^l€€-{ iL:Eel 3-71 -iilt+ cl"l:.1tr -[-rlle[

;ll olrlr;l 4lel ^!Ell 
zl g_-fl-"ll +3_t .J aj-$ ulul-l 1l o rrl

(!Valsh, l9?6; Malone, 1980; Shin, 1989), rll.tr- a7l +
ulrll.if.r!.:t{el ,tl}_i=, oJ-:i-a,.t, ilil ^!1!r.l -E-"ll 21"1

-\cz| ull$ 3cl-t. -"'-ilzl rllzll ol rl a1l el"11 *l '3rl arl;(ln
olu[(llnllegracff, 1981; lJooth el ul., 1982; Geider, 1988).
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ft F rA.t0 H f*
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Marine Algal Vegctation at the Coast of Yonggwang Nuclcar
Power Plant, Western C<last of I(orea

I(im, Young llwan & Jong Su Yoo+

(Dept. of lliology, Chungbuk National Univ.)
(+Dept. clf l3iology, Seoul Naii<.rnal Univ.)

ABSTITACT

Seast-riral chattges of species cclrnposition and biourass of nrar-ine algae wcre ilvesl-igatecl

cltrrirrg May I986-FebruaI'y 1987, at the intertidal z<tne of. Yonggwang nuclear powel plant site

and adjacent site, westelu coast of l{orea.'l'otal of sixty-eight species of marine algae, ten

l.rltte-green, nitte grecu, Lhirtcerr brown and lhilty-six red algae, wele idcntified in [he study. It
slrowed rather Poor nrarirte algal vegetation in Yonggwang at'eas than adjacent site, Wolgok,
as rvell as prcvious investigation during Ig79 1980. Seasonal fluctuation of nrean biomass were
in tltc ranges of 12.67-103.ti6g-dry wt/nr2 at Yonggwang areas. l'he donrinant species in
lriortrass were ,*rrgasslnu thunbergii, Crtral[inu pilulifura, C]elidiuvt tlittaricttlutn ancl Ettlarctnol-
pha comfressa throughotrt tlte year.

I{ey words: Malirre algae, Species cornposition, Biomass, Nuclear powere plant, western
coast

Iti-f-)t[fr-1f.Jri4 zJ€"| Czf fzlsJoll rrlal, flxleJ
'+C-el ,I*.ol +{ itri+4]LCf,\oil plilt z}{: oC6J.otl
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(Roessler, l97l;Glasstture and Jordan, l9B0; I(inr arrcl

Lee, 1980, l98l;Kinr, 1986). SXILTJUC e- 9a,'9"1
s3% 45.3- *"1, 'Jql4e-E ':ie}el i,H{/l:/K€ +'ti 6tl

oioil '*+ol7ll sl;1, ole.lqL "l"llrJz1e1 oJ+4 oJ Arl
+ +'c 6llEotl /8+61= 2-l+ ;[.]^8+, +.1 iEiH+Jiel
,Je lEalt ^8€,te_lel +={olL} +..8o}4lel Hq+
olzf;|zll slu|(Thorharry, Ig7l; I(olelrmainen a/ z.r/.,

1975; ISfake et a|.,1976).
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ffiEil iEE HWXF ( It )

fitoll.il{AE.olTleJ*
url zll 4.J.n ol+4 d+ 

^J €"f+-'ll i4l a+l ;l| "J+if 4 6+ +,1l 6++

Marine Blue-green Algae in Korea (l[)
Soon-Ae Yoo.Seung-Moon Chae.* Ki-Wan Lee

*Dept. of Biology, Pai Chai University
* CoII. of Ocean., Cheju University

++ 6It B3+(Cyanophyta)9 ++9 zl€6lr E+ql4 9,1= +oJ6l7l 96lq f-4++ A
6iE"I^l ;tldsJ B=FE r]]*gE- €ErlE+q4 g79,i1s;194. :_ ?4 Fdg 6IC Ba+= +
3E 6++ 20tr B6fEolq, ol + 14tEol +4Ll4ql^J r ^J+ol il+_e_-"_ 4.J9 "lzl+6-(Chroococcus
minutus (Ktitzing) Nligeli, Merismopedia punctata Meyen, Microcystis ichthyoblabe Kidrtz-
ing, Dermocarpa leibleiniae (Reinsch) Born. eb Thur., Hydrocoleum confluens (Setchell et
Gardner) Drouet, Lyngbya sordida (Zanard.) Gomont, Phormidium forveolarum (Mont. )

Gomont, Phormidium hansgieri Schmidle, Skujaella hildebrandtii (Gomont) de Toni,
Sphaeronema lithophila (Ercegovic) Umezaki, Spitulina tenerrima Kiitzing,
Hormothamnion enteromorphoides Grunow, Michrochaete aeruginea Batters, Michrochaete
grisea Tlnuret ex Born. et trlah.)o194. + E+ql^l= Zd€ul4(Nomarski differential in-
terference microscope):l 9^Jil€"12(Phase contrast microscope)9..]*;l€ ;lSol ul4:;J $a
+q €EI= ++6194. +$ €EilE+e 4B€ 4 *9 cil*gE 4ls.] dJ+39 ++6lq r +
pHB (po1yl-hydroxybutyrate) granule9 €zi frFE a,l1;19-9-4, Lyngbya confervoides,
Lyngbya semiplena, Phormidium corium, Sirocoleum kurzii, Hormothamnion enteromor-
phoides, Calothrix crustaceaE? PHB= q+61.4 il9.1 9.J9fl4. B €+= ^J4^JElq4 5d
g 7lae6J g=+g E+^l4l= zllcB ;lzl +l+ zlEE g+€ + flg a.lq.

The Blue-green algae collected from whole coasts of Korea were investigated morphotaxonomically in or-
der to list up Korean marine Cyanophyta and clarify their taxonomic position. As a result, 36 species, 20
genus, 6 families belonging to 3 orders were identified. Among these, 14 species were recorded for the first
time in Korea. They are Chroococcus minutus (KUtzing) Ndgeli, Mensmopedia punctata Meyen, Microcystis
ichthyoblabe Kiitzing, Dermocarpa leibleiniae (Reinsch) Born. et Thur., Hydrocoleum confluens (Setchell et
Gardner) Drouel, Lyngbya sordida (Zanard.) Gomont, Phormidium forueolarum (Mont.) Gomont, Phormidium
hansgieri Schmidle, Skujaella hildebrandtii (Gomont) de Toni, Sphaeronema lithophila (Ercegovic) Umezaki,
Spirulina tenerrima Ktitzing, Hormothamnion enteromorphoides Grunow, Michrochaete aeruginea Ballerc,
Michrochaete gnsea Thuret ex Born. et Flah..

The morphological characteristics were investigated using Nomaski ditferetlrtial interference microscope
and phase contrast microscope. In addition, the cellular inclusions especially PHB(poly-/}hydroxy- butyrate)
granules in the species identified was investigated. The species clearly containing PHB granule were
Lyngbya conferuoides, L. semiplena, Phormidium corium, Sirocoleum kuzii, Hormothamnion entercmor-
phoilJes and Calothrix uustacea. These results would be some important data for estabilishing phylogenetic
system of blue-green algae based on physio-biochemical characteristics in future.

Keywords : Blue-green algae, Korea, Marine, Benthic, Taxonomy
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Abstract :

Isoenzyme electrophoresis has providecl use ful data for adclressing a wicle variety of ques-
tions in plant systemtics and evolution. The prinrary advantage of this met.lrocl is tllat gc;etic
similarities and differences may be quantified and the lumber of gene toci includecl in thestudy may be ascertained. The simple, codominant inheritance of allozy-e, utto*, on. to
trace the process of hybricl speciation at the ctiploid level. Allelic data are most valuhble whencombined with information from other areas such as morphorogy, cytogenetics, andgeographical distribution. To introduce isoenzyme electroplroresis adopted to modern plant
taxonomy, three kinds of gel electrophoresis were compared in this paper and quantification
process of the electrophoresis data was introduced. The papers, especially those of Koreantaxononiists, about the isozyme electrophoresis of algae and vascular plants were sorted.
Systematic value of erectrophoretic data were reviewed and discussed.

5?ls+9 E4l!f {E5+q

flI 
'IH 

P
(olril"tlrl:l ^JEtl4)

Isoenzyme Electrophoresis and plant Systcmatics

Soon.Ae Yoo

(Department of Biotogy, pai Cttai University, Taejeon 302_735, Korea)
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