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PLENARY LECTURES 

LIFE HISTORY OF CE臥MIALESSPECIALLY 

REFERRING TO THE MIXED-PHASE REPRODUCTI0N. 

field. ln 

Platythamn10n 

Antlthamn10n sparsum， 
yezoense， Dasyslphonla 

l止血旦ム盟 andGwang Hoon Ki田.De凹rt田 nt chejuensls and Polys1phonla morrovll， mixed 
of Bioiogy Seoul National Unlversi ty， phases and bisexual i ty often occurred on 

Seoul， Korea 

Most studies on life history of 

Cera回iaiescarried out in culture have not 

incorporated either cytological observa-

tions or genetic investigations of key 

features， and the unusual phenomena seen in 

Cera田iales， 園ucha圃 bisexualityand mixed-

phase reproduction have been largely 

unexplained. This study， based on labora-

tory culture of about sixty Korean specles 

of Cera田iales under the controlled 

environ回ent，曹as aimed to elucidate the 

essential life history of ceramialecean 

species as wel1 as the cause and meaning of 

the mixed凶asesby chromo回目 analysisand 

crossing experiment among isolat曲。feach 

species. 

The members of four familie圃 of the 

Ceramiales investigated characteristically 

showed a Polyslphonla-type l1fe hlstory 

曹ith isomorphic gametophytlc and tetra-

sporophytic generations. Most of the 

variations ln the 1 i fe history that have 

been encountered both in nature and under 

laboratory condi tions invol ve only secon-

dary modiflcations of the Polys1phon1a-type 

life history. Among them， Antlthamnlon 

nlpponlcum Yamada et lnagakl，且nt1thamnlon

sparsum Tokida， Antlthamnlon secundum 

ltono， Platythamnlon yezoense lnagaki， 

Aglaothamn10n oosumlense ltono (Ceramia 

-ceae)， Dasyslphonla chejuensls Lee et 'est 

(Dasyaceae)， Polys1ph01na morrovll Harvey 

and Symphyoclad1a pennata Oka田ura

{臨odom哩laceae)showed mixed凶asesand/or 

bisexual i ty in laboratory cul ture. Mixed-

ph闘 e plants of Ant1thamnlon sparsum， A. 
nlpponlcum， A. secundum and Platythamnlon 

yezoense were col1ected also from the 

the same plants. Most species 曹ere

regularly dioecious. Ho曹ever， dloecious 

species sometimes producing both sexes on 

the sa回 plant as an aberrant behaviour. 

Most common is the occurrence of mixed 

phases 冒ith both sexual stages and 

tetrasporangia occurring on the same plant. 

The occurring percentage of mixed-phase 

plants varied greatiy according to the 

species and popuiations， and it also varied 

according to environmental conditions of 

each isolates in Ant1thamnlon nlpponlcum， 
A. sparsum， A. secundum， Platythamnlon 
yezoense， Aglaothamnlon oosumlense and 

Dasyslphon1a chejuensls. Al1 of the 

exa田ined populations oC above species 

showed a same pattern of liCe history. 

ThereCore， mixed-phase reproduction was 

found to be one of the natural property and 

could be used as good character of each 

species. 

The cause of mlxed phases and/or 

bisexuality must be closely related to the 

sex determining mechanlsm of each species. 

The田aleand female sex ratio examlned most 

of the species胃asalway目 1:1regardless of 

environmental condition， so that the sex of 

these species was thought to be determined 

by sex chro皿osome. Some of the species 

曹hichhave only asexual 1 Ue history were 

also observed: Honosporus lnd1cus Boergesen 

and Honosporus keomundoensls Kim et Lee 

(no18. lnval.) have monosporangiulD and 

Call1thamnlon chejuense Kim et Lee (nom. 

1nval.) have only perasporagiu回 for the 

reproductive structure， respectively. 

Sexual reproduction see回sto be degenerated 

in these species. 



A PBRSPBCI1VB ON百田町四LOGBNY
OP古 田 PHBOPHYCEAB. Hiroshi Kawai， 
Department of BotaDY. Paculty of Sciencc. 
Hokkaido UDiversity. Sapporo. 060 JapaD 

τlIe cl舗sPhaeoph，唱aeis a mcmhcr oC the 50・
ωlled Chromophyta∞ntaina喝 chlorophyllA and .1: 
as pho旬明血叫cpi担問偽品血g帥吋 fromother 
cla鑓鴎 in havi曙 m雌叫lu1ar 白a1U wi血
pl鰯modesmata， dilJcrentiation be同阻 vegeta助国個d
reproductivc 回:lls 岨 d abund回t a単回同 and 
Oorotannins. The Phacophy切 aeis gencrally be6eved 
ωbe derived 針。m血.eChrysop匂'ceae，舗 lupported
by lome 6ne s出回世d 阻 dmole叩 lard蜘(Limet 
aI. l:弼5，O'KcIly &. Floyd 19邸. Bhattach間 'aet 
Druehl羽田:).

Conl関 :ming血.ephyl，噌畑yin the Pha回 'phy'ωae，
Kylin (1933) propωed a phylog阻 ctictree、inwhich 
he regarded 血e 盤Ce hisωry patte岨 阻d basic 
∞凶位uctionof血e白allusas血.emωt important 
charactcristics in品開ssingthe phylogeny. Since白阻

his basic ∞ 脚:pt 加 been g岡町拘 a帥 pt叫
d血ou，晦hlome modified phylogenetic tr醐 havebeeo
proposed (Scagel 19民 Wynnc&. Loiseaux 1仰の.
Howe市er，so拘 :ra1basic ωntradictioDS havc bc∞me 
apparent踊 furtherknowledge accumulated especially 
from recent cu1turc studies. For邸 amplc，白corders 
Laminaria1凶阻d D凶 marestia1es which 鴨 re
∞DSid町吋 tobelo.曙 todiffer阻 tphylog閲 eticlines， 
nowap戸arto have much clωer systematic r百:latioDS.
Therefore， a revision of our ∞且切:pt of the 
fundam個 .ta1ぬaracte出tics阻 d phylogeny of the 
Pha聞 Iphyceaeis nccded. In出epresent paper， 1柑u
review 10.鵬 taxo岨omic chara~町凶cs 釦d reωnt 
biologica1 6ndi峨 payIDaspccla1 atteotion to血.cir
systematic imp6ca山

百 .0n阻加r阻 dぬa伊 of血echIoroplasts阻 d
p防総nceand abseoce of tho pyr阻 oidsarc曲cmlωt 
pro.凶回岨tand important cytologica1加.tures.They 
aro g阻 crally∞凶t阻 tamo.曙 variousspccies in阻

ordcr irrespective of the Ufe-stage or part of曲a
由allus， and are regarded as g四 d systematic 
charact，釘lsti岱.A single chIoroplast wi也 a py官官noid
in a cell is ∞凶ideredto be the most primitivc 
∞ndition in the Phaeophyceae，岨d m阻 y
chIoropl箇箇叫血outD帽 阻.oidsin aωU to be血e
most dcrived. 

Life history patterns aro st出 oneof the mo嘩t
import阻 tsystematic characteristics. In S町 inlloderma
o卸ious variatiゆDS in 血o morphology of thc 
伊meωphyt偶{針。m branched filamcnts to only 2 
伊 鵬t叩h界iccells) are found， despite the rathcr 
uniform morphology of也esporophyte (He町 y1984). 
Mon田 cism岨 ddioecism seem to occur叫delyin 
ω，mo o.吋町ssuch as Laminaria1es. Desmar鎚 tia1儲
岨 dFu叫ω.
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Sex皿1phoromoD筒 aremown to have儲腿ntial
roles in thc I閣JaIrcproduction of血.cPha旬'p~戸cac
(Maicr &. MOIIcr 印刷 About 10 I捌a1
phcromon鎚 (often0関町d曙 asmixt町es)havc be個
ideotified to date 阻 d 血eirdis凶bution among 
pha回 p抑制ntaxa appar阻.t1yhas systcmatic imp6-
ωtiODS. For example， lamomene is∞lUumed to b司

自efunctiona1 pheromone in more白個 30spccies oC 
伽 dcrivedLaminaria1略 ho鴨 鳩 町 itis not Cound in 
the p血 itivc1aminariaI，剛 f細部esnor in岨 Iy0血町
orders. D儲 mar腿 tene， Yiridi阻e， fuα)SCrratcne阻d
明 tophore田町a1soknOWD only in one order鎚

actua1 pheromon叫a1白ough0白crs(e.g.叫∞町個邑
阻 dhormωirene) arc Cound in le'鴨川 ordc~ιIn
a凪温四S， a quantitativcly minor substance (hormcト
位聞の issu昆estedωactω 血.eact:回 1phcromonc 
例凶cret a1. 1990). 

The structure oC swarmcrl (i.c.血e∞nditionoC 
theぬloropl腿匂阻dOagc1la) is ∞DSideredωhave 
important systcmatic imp6関白血s.Mωtpha悶 Iph:戸ean
zoospores havc a chloroplωtwi血 a lti伊 aand 
OageUar Iwelling on thc basa1 part of posterior 
sageUum.問句.eUarb脳血1bodies are∞nnected 漏出
the nuclcus岨 d are Ipatially associated 漏出血e
chloroplasts. However， those oC dcrivcd Laminaria1es 
lack a stigma and sageUar swelling. Green sageUar 
醐 toOuorescen関 脇 田iated wi白血e ltigma 阻 d
OageUar swelli略 whichis IU鴎槌tedto be involvcd 
i目白c photoreception of photot副S， is noted to 
O側 rin phototactic Iwarmerl Q叫 lcret a1. 19，町，
Kawai 19邸:).The It抱ma is ShOWD to havc a 
rcOectivc function阻 dCI回回目白ereOected 6ght on 
血.eOagcllar swc出ng(Kawai et aI.旬開1，Kreimer et 
a1. l:卯1). Some s.伊 rm (e.g. Laminaria1叫 have
longcr posterior Oagella 阻 d 鈎糊a1 fragmeoted 
chloroplasts which are not assoaated 漏 出 血B

Oagcllar base， while 0血闘(時 Fucal凶:)share the 
10噌;crposterior OageUum but have a chIoroplast 
wi血 orwithout a stii戸a. Rcmnant OageUa鴨 re
Cound in lome immotilc cells IUch凶 laminar泊lc岨
E鴎皿ddict)ota1ea且 spor.ω (Motomura1989， Philli伊
1991)， which su鴎鑓t白紙血B曙伊阻dtetraspores in 
白ese orders ori酔ate from Oagellate cells. 百 S

Oagellar rootlet system is in principle s凶 laramong 
most phal回 phy，切回 swarmers， composed of 
bypassing rootlets which p儲 S白rough曲eOagcUar 
b鵬 s 10噸tudiDally，and Co町 kinds of rootlets 
例AR，mar， MPR， mpr) which issue from 出
血喝:eUarba醐 (0・Kelly1989). Laminaria1回nIpcrm 
1ack MPR. In fucalc岨 lperma bundlc oC the MAR 
fo~ a proboscis.τlIcre are variatioDS in the 
numbcr of tub叫鎚 inth蹴 Z∞由民 ho鴨，vcr，自由

basic number in phaeophy，切阻 swarmersis re伊 ded
to bc MAR!mar/MPR/mpr/BR = 7/1s11f7. 
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1 NV ITED PAPERS 

TAXONmnc FEATURES OF POLY-
SIPHONIA MORROft'II HARVEY (q:RAMlALES， 
RHODOPHYTA) . Tos弘主辿QA旦do'，Michio 
~Iasuda". ~Biol. Lab.， Sapporo Univ.， 
Toyohira-ku， Sapporo， Japan. ゐDept.
of Botany， Fac. of Science， Hokkaido 
Univ.， Kita目 ku，Sapporo， Japan 

Taxonomic features of Polysip/lOnia 
morrOld i I~ere investigated through i ts 
life history stages by laboratory 
cullure experiments and periodic field 
observations. The taxonomic cri teria 
wllich had been used for this species 
were evaluated by comparing 
ontogenetic data of field-collected 
and cultured plants. Some of 
taxonomic features auopteu previously 
show phenotypic variation according to 
environmental condilions or growth 
slages: lhe lenglh/diameter ratio of 
segment日 the external appearance of 
branches， Ilumber of axillary tetra-
sporangial branches. The significant 
spp.cific feat.ures of P. mOl"rowii were 
confirmed in this investigation. 

This species is characterized by 
Lhe following feat.ures: (1) ecorti-
cated thalli with 4 pericentral cells， 
(2) lhick and setaceous thall i in 
ful1y matured sLage， (3) adventitious 
rhizoids without sepLations， (4) 
tightly intricated prostrating 
branches， (5) sh札rplypointed ulti-
mate uranchlets， (6) endogenous 
axillary branchlets formed from the 
cenlral axial cells， (7) a few 
tl'ichoblasts in matured stage， (8) 
Letrasporangia formed both on the 
ul timate and axillary branchlets， (9) 
ax i llnry te t rasporallg i al branchlets 
tuftly (7-8 in number) formed on the 
axils of fu11y目laturedplants， (10) 
spermatangial branches replacing the 
whole trichoblasts， (11) urceolate 
cystocarps. 

The occurrence of endogenous 
axillary branches is a peculiar 
featm'e characterizing some species in 
the genus Polysipbollia. The t.axonomic 
relationship uetween P. morrowii and 
closely related species sharing the 
above-mentioned feature is discussed. 

LIFE IUSTORY， PHENOLOGY AND 
TAXONO附 OF CAHPYLAEP，仰 '&4 C&4SSA 
<CERAMIACAE，附ODOPHYTA).B00. Sune:-Mln. 
Dept. of Blology. Chungnam National 
Univ.， DaeJon， 305-764， Korea. 

The llfe hlstory of an eplphytlc 
specles， Camp:ylαephora crassa (Okamura) 
Nakamura， was investigated ln the wild 
on the central eastern coast of Korea 
and under varlous laboratory conditlons. 
Korean C. crass，αplants showed no 
obvlous seasonal dlfferences ln the 
occurrence of reproductlve organs， 
whereas thelr overall hablt was 
varlable. In culture the specles 
completed a Polysipl1ollia type of llfe 
history wlthout the baslphyte， but 
parasporangia occurred at a frequency of 
about 1 ~ on young tetrasporophytes. 
Paraspores grew lnto tetrasporophytes， 
which later cyoled a Polysiphonia type 
of llfe hlstory. Crossabll i ty tests a1so 
documented that paraspores had the sa岡崎2

nuclear phase as normal 
tetrasphorophytes. Thls fact lndlcates 
that paraspores of C. crassa may be 
mltotlc diploids which show a temporary 
modificatlon ln the 11fe history 
strategy. Maxlmal growth ln the field 
occurred ln ~Iay when the seawater 
temperature ranged from 14.9 to 18.2 .C， 
whlle ln cul ture the optlmum temperature 
for growth was bet同 en 16 and 20 .C 
under each photon flux density. Plants 
in the field had tetrasporangla and 
cystocarps throughout year and the 
tetrasporophytes ln culture formed 
tetrasporangla at most comblnatlons of 
photon flux densitles and temperatures. 



CULTIVATION AND UTILIZATION OF 
SEAWEE凶 lNKOREA. Chul Hyun Sohnl and Nam 
Pyo Koh2 • IDept. of Aquacultur・e， Nat・l
Fish. Univ. of Pusan， Pusan， Korea. 2Dept. 
of Aquaculture， Yeosu Flsh. College， Yeosu， 
Korea 

Seaweed flora of the Korean coast Is 
qui te di verse， and more than 600 species 
has been reported. ln Korea uti 1 ization of 
the seaweeds dates back to the early Korean 
history， and they have been cultivated 
since 17 C. The total annual production of 
the seawe哩dfrom the natural algal beds and 
by cultivatio明 wasrecently estimated to be 
483.000 M/T. The production by cultivatlon 
occupies more than 90" of the total algal 
production. ln 1988. 34.619 M/T of seaweeds 
were exported， whi le 3，090 MlT were 
i皿ported，and most of the皿曹eredr i ed and 
sal ted. The major algae of economic 
importance include Porphyra， Gelldlum， 
Gracl1arla， Pachymenlopsls， Undarla， 
Laminarla， Sargassum， Hlzlkla， Enteromorpha 
and Codlum etc. Of these Porphyra， Undarla， 
Lamlnarla， Hlzlkla， Enteromorpha have been 
cul tivated. Porphyra is very popular. and 
its annual production is amounting to US $ 

300 million which is more than half of the 
total aquacul ture fisheries production in 

Korea. Traditionally the sea胃eedshave been 
consu田ed by various ways such as fresh 
salads， dried snacks， roasting lavers and 
seaweed soup. However industrial processing 
has been undeveloped. ln Korea the agar 
productlon is made mainly by agar 
extraction fro回 Gelidlum amansii， whlle 
production of carrageenan/alginic acid is 
very few. 
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UTILIZATION OF MICROALGAE AND 
IAM CULTURE COLLECTION. 盟主主主立
Ts旦五且主よ and Naomi Shimoya国a.
Institute of Applied Microbiology， 
Univ. of Tokyo， Yayoi， Bunkyo-ku， 
Tokyo 113 Japan 

Microalgae has often been used as 
materials for research of plant 
science. It is because they can grow 
very fast under a certain condition 
and be taken out quantitatively with 
pipettes， Axenic culture and mutants 
have also been useful， However， the 
species usually used have been rather 
restricted so far， and the strain 
nu阻berof the species are sometimes 
important for physiological and bio-
chemical researches， for each strain 
shows different characteristics at 
times， The same is the case in bio-
technology. Though some chemicals 
such as βーcarotene and poly-
saccharides are extracted from some 
strains， microalgae are still rela-
tively untapped resources. 

It is important for a researcher to 
obtain and then to keep strains of 
algae when he wants to use them. 
Since most of the algal species must 
be maintained by serial transfer at 
regular intervals， there is a great 
risk of disappearance. There needs 
the special center where algal 
strains are maintained and supplied 
by demand， 

Algal Culture Collection in the 
Institute of Applied Microbiology 
(IAM)， University of Tokyo was 
commenced in 1957. Many strains of 
microalgae were collected and 
identified there and were maintained 
to be distributed for scientific and 
technological studies and education. 
These works， however， were carried 
out in a research laboratory， In 
1989 Microbial and Microalgal 
Research Center was established in 
the same insti tute and i t took over 
the collection for the purpose of 
substantial culture center of micro-
organims including microalgae. As 
the first step of the center， we have 
been checking the strains we have and 
collecting information about them for 
a catalogue. Other activities of 
our collection will be also reported 
in this symposium. 
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即mね以沼Y AND L1回 CYCLE OF 
R脱班、TA MC.広.TIPLASTIDICA. SP. 関~.
(1弛.C1LLARIO田町 臥E) W1叩 SP.配IAL
REFERENCEτo SYS1宮l'IAT1CS OF RAPI江-

DI01D D1A:官》偲 Shigeki 地.yaJDa.

Deparb時 ntof Biology， Tokyo Galu砥ei
Univ.， Koganei-shi， Tokyo， Japan. 

Valve shapes of BUnotia sp担 ies
町 e四 u叫 lysimple and the taxonomic 
characteristics are sc回"ce under 
light microscopy. 1n addition，油e
valve shape varies during the life 
cycle. However， there has been no 
observation thro唱:houtthe life cycle 
using SEM in any sp回 ies.

E. multiplastidica 禍 soriginally 
found on wet moss in Sainokawa， Ehio旭
町-ef.，Japan. Unialgar cul tures were 
established frαn the original materi-
a1.伽e to two months later， sexual 
reproduction 禍 S observed in these 
cultures. 1n 油 is pr∞ess， one 
auxos戸 rewas formed from two game-
tangia. 加 initial cell developed 
within each auxospore was followed by 
a forn叫 ion of post-initial cells. 
百 einitial valves were 45-47凹 1001
and about three times longer than 
those of g:回 et&ngialcel1s. 

Observations of the valves and 
plastids were carried out thro唱 hout
the life cycle using these cultured 
cells. 切10ughthe shape and leng出
of the valves varied extre胞 11'，
certain characteristics were stable 
thrO¥唱houtthe life cycle， 1.e.， the 
numerousness of chloroplasts， the 
Iα現 .tion of pattern center and 
raphe， areola morphology， striation 
d四国ty，the number of labiate proc-
ess and epitheca depth. 官1esechar-
acteristics we阿国ed 回 taxonomic
criteria of油畑町田ies.

1n the pennate dia旬咽，油ere have 
been few re戸 rtson the fine struc-
ture of tlle perizonium. 1n this 
st叫1'， the structure of the perizo-
nium was examined in detail using 
SEM. 旬1etradi tional syst回I8tiCSof 
the raphidioid diatoms w田∞閑truct-
ed based on only the p四 senceof the 
labiate process and the raphe. 
However， the particular structure in 
the perizonIlDD， nar臨 11'， the areolated 
pril臨 rytransverse band wi th以)th a 
circular and lin回 r pattern 四 nter，
suggests a probable 悼'1'logenetic
affinity with the centric diatα阻邸時

the araphid diat叩回.

MORPHOLOGIC AND TAXONOMIC INVESTIGA-
TIONS ON THE DIATOM GENUS DIPLOHEIS EHR. 
Chol. Joona K! and Jae Hoon Noh. Department 
of Oceanography. lnha Unlversl ty. lnchon 
402・751.KOREA 

A large number of Dlplone1s specles 
collected from the Kor・-側、 coastal waters 
have been investigated by light and scann-
ing electron 皿icroscope. 27 species. 8 

varieties and 1 for田a are identified. 
ho開 ver， 7 species are unidentified and 
photographed in this study. Among these 
species， 16 species， 5 varieties and 1 
forma are newly recorded ln Korea. These 
species are D. bomboldes， D. adon1s var. 
oamaruensls， D. dlplostlcta， D. noraesleen-

dae， D. bombus var. bomblformls， D. hospes， 
D. dalmat1ca， D. campylod1scus， D. n1tes-
cense， D. gemmata var. prlstophora， D. 
respa， D. notabl11s， D. suborblcularls， D. 
crabro var. dlrhombus， D. schmldtl1， D. 
contlgua， D. graefl1， D. racl11ans， D. 
parca， D. vacillans var. ren1tens， D. 
smlthll forma rho叩blcaand D. lacrlmans. 



EFFECT OF UV RADIATION ON THE 
VERTICAL DISTRIBUTION OF RED AL-
GAE AND CONTENTS OF UV ABSORBING 
SUBSTANCE. MiYuki Maes:aw!l， Masayo 
Kunleda and Washirou Kida. Faculty ot 
Bioresources， Mie Univ.， Tsu， Mie， Jap-
an. 

UV band occupies 9 " ot solar rad-
iation in the outer space and 1-4 " on 
the sea surtace depending on weather 
conditions. UV radiation， dose not 
penetrate so much as PAR in the sea， 
decreased to l.;β" at a depth ot 5 m， 
and below 1 " at a depth ot 10 m. We 
tested the intluence ot UV radiation， 
tull solar radlation and PAR for seve-
ral red algae collected trom shallow 
water， intertidal zone to upper sub-
tidal zone， and from deep water， 25・
30 m depth. UV radi此，10n，which oc-
cupied only a few ratios ot solar radia-
tion， depressed photosynthetic activity 
ot d鵠 pwater specles slgnlticantly as 
well as full solar radiation and PAR 
did. Shallow water species were not 
affected so much by UV radlation， tull 
solar radia土lonand PAR. 

We have a hypothesis that UV ab-
sorbing substance ∞nta1ning much ln 
red and blu-green algae protect the 
thallus from strong UV radiatlon. 
Shallow water specles may have an 
ab1lity to reslst lnjurious UV radlatlon， 
and d鵠 p water species may have no 
such an ab1lity. However， there have 
been a little information tor e∞，logical 
role of UV absorbing substance. Then， 
we measured the contents ot UV ab-
sorbing substance for 33 species ∞ト
lected from shallow and deep waters. 
Shallow water species conta1ned much 
UV absorbing substance， and deep 
water species contained little or no UV 
absorbing substance. Particularly， 
intertidal species had more UV absorb-
ing substance than other species. 

In our previous paper， deep w此er
species had more phycoerythrin， which 
absorbed green to blue light， than 
shallow water species. So， deep water 
species adapted to deep water light 
condition. In this study， shallow water 
species have more UV absorbing sub-
stance than deep water species. So， 
shallow water species are protec同d
from injurious UV radiation by high 
contents ot UV absorbing substance. 
UV radiation in the sea is one ot the 
most important factors to control the 
vertlcal distribution ot red alg回， with 
reference to the ∞ntent levels of UV 
absorbing substan回 between shallow 
and deep water species. 

405 

ECOLOGICAL STUDIES ON SUCCESSION 
OF MARINE ALGAE. Younlf Hwan Ki!!h Jong 
Su Yoo and Jee Hwan Kim. Dept. of 
8iology， Chungbuk Nat. Univ.， Chongju 
360-763， Korea. 

As the process of ecological 
succession occurs more rapidly in 
benthic marine habitats than in 
terrestrial communities， benthic 
回arine communities provide a 
particularly cゅnvenienttesting-ground 
for theories about ecosystem 
development and ecological succession. 
Since 1985 we have examined the 
variations of colonization， growth 
pattern and succession of benthic 
marine algae on various artificial 
Substl'ata and also on cleared natural 
surfaces. 

Firstly， seven kinds of artificial 
substrata， i.e.， concrete， slate， 
glass， wood， rubber， aluminium and PVC 
plates， were placed at upper， middle 
and lower intertida1 zones of Poryong 
and Sochon， western coast of Korea， 
durillg the period of January 
November 1985. As a whole， coccoid 
blue-green algae and diatoms were 
observed as pioneer algae settled over 
newly placed substrata， and then 
filamentous green and crustose 
coralline algae were gradually 
luxuriant， whereas diatoms decreased 
in abundance. Colonization and growth 
of marine algae were significantly 
illfluenced by differences between 
tidal levels or the kind of artificial 
substrala. 

Sludies have also been made of the 
recolonization of cleared natural 
surfaces over a 21-mo period (July 
1986 lo April 1988) at intertidal 
zones of Muchallgpo and Maryangri， 
western coast of Korea. Surfaces were 
sterilized by burning after clearing. 
ln general， the successive stages 
found in the permanellt quadrats were 
blue-greens or filamentous algae 
membranous algae 国 perennial algae. 
However， the nature and posi tion of 
the surface and length of tiDle of 
exposure have been shown to inCluence 
the population which develops. It was 
concluded that a climax communi ty can 
be attained aCter 18 mOllths since the 
substrata were cleared. 



406 

DISTRIBUTION PATTERN OF MACRO-
ALGAE IN THE WEST SEA (EASTERN YELLOW 
SEA)， KOREA. Chu1-Hwan Koh， Sang-Hee 
Oh， Dept. of Oceanography， Seou1 Nat. 
Univ. Seou1， Korea 

Koh and Lee (1982) tried to 
differentiate the f1ora1 composition 
of benthic a1gae between coasta1 and 
open waters in the Kyunggi Bay， West 
Sea of Korea. The tota1 number of 
species tends to increase from the 
coasta1 waters to the open sea. Brown 
a1gae are more sensitive in terms of 
species number. Song (1984)， Sohn 
(1987) and Park & Kim (1990) reported 
a1so the same tendency in the 
distribution pattern of macroa1gae in 
the who1e area of West Sea. 

Koh and Lee (1982) insisted that 
the floristic differences that are 
observed between the coasta1 waters 
and open sea area appears to be 
re1ated to water turbidity rather than 
to temperature as reported by Kang 
(1966). Severa1 authers have agreed 
with the importance of turbidity since 
1982. The re1ationship between the 
distribution and environments are 
reviewed in this presentation. 

REPRODUCTIVE STRUCTURE AND 
TAXONOMY OF SPATOGLOSSUN 
(DI町 YOTALES，PIlAEOPIIYCEAE). Jiro 
Tanaka. Dept. of Botany， National 
Science Museum， Shinjuku-ku， Tokyo， 

Japan 
Tbree species of SpatoglossulII， S. 

pacificulII YENDO， S." crassulII sp. 
nov. and S. latulII sp. nov. occur 
along the Pacific coasts of the 
central Japan. They for圃 three
kinds of reproductive organs， 1.e. 
sporangia， oogonia and antheridia on 
separate plants. Sporangia can be 
distinguished fro圃 oogoniaby bigger 
sIze and so皿etimesby possession of 
four spores. As tbe result of the 
回orpho1ogicalco圃parison a皿ong the 
Japanese species and the other 
established species of the world， 
tbe genus SpatoglossulII can be 
separated into two groups based on 
tbe position of reproductive organs. 

In tbe first group including S. 
pacificulII: spor岨 gia and oogonia 
aggregated in sori and project above 
the thal1us surface; antberidial 
sori stand up above tbe general 
thallus surface. These characters 
are well known in the other genera 
of the Dictyotales， i.e. D1ctrota， 
Dilophus， Pachrdictron and 
Dictyopteris. This group comprises 
S. areschoug11 J. AG. from Barbados 
in the Caribbean Sea and S. 
chaplllanii LINDAUER fro田 NewZealand. 
In the second group including S. 

crassulII and S. latulII: sporangia 
scatter throughout the thal1us and 
not in a sorusj sporangia and 
antberidial sori are 17ing 
co凪pletely within the cortex; 
oogonia scatter throughout tbe 
tbal1us and project both above and 
below the cortex. These features， 
particularly the buried sporangia 
inl;o the cortex， have never been 
knowll in the otber genera of the 
Dictyotales. This group comprises 
S. crispata HOWE from Peru and S. 
lIIacrodontulII J. AG. from Australia. 

It can be concluded that these 
two groups are separated into two 
genera based on the above-mentioned 
re田arkable differences 00 

reproductive structures. 



AOIE即r~例制IC SI1IDY側 G臨掘削PHlCAL
VARIA110NS OF KO賠訴Nfl臥LaPLAN'悶. 4.百E
I回国也:YM回. Soon-Ae Yoo and K1-Sung Lee. 
Department o( B101ogy， Pa1-Cha1 Un1rers1ty， 
DaeJon 302・735，Korea. 

10 obtain chemotaxonomic characteristics 
of Korean Fu岨 lesplants. 同 hadalready 
compared the c個 lposition of pigl鴎 nts，
凶os凶olipids， neutral fats， inorganic 
poly凶os凶ate，and haema回lutlnin l . 2 • 31 . In 
this凹.per，陶 com開 re the patterns of 13 
kinds of is田町zymes extracted f何回 10 
species of Korean Fucales plants. 

百1eelectrophoretic zy田昌r岨 ssho官官dthat 
most of the c創・bohydrate-回 tabolizins
enz)'ll闘(G-6-P聞， M聞， A聞 1聞，1'<訓，刷y)
and catalase had mono- and/or di・田rphic
patterns. It seems that the genetic 
variations are 園田11 i n those enzy血e
syste田. Those enzyme systems see皿sto be 
g串netically stable. They have the 回 in
制官:ymeactivi ties in isoenzymatic Z)'ll悶'gr阻 S

回 bilizedto the cathode. 
On the other hand， in the case of 

haydolase(AKP， ACP， EST)， isomerase(GPl)， 

oxidoreductase， they all showed polymorphic 
isoenzymatic zymogra田s. We beiieve that 
these enzymatic systems are genetically 
rather unstabie. Most of these e回 y田 sare 
involved in凶osphatemetabolism， and the 
activlty of these e間四回 variesaccordins 
to the 凶os凶ate concentration of the 
environment. So these enzym鶴田咽 to be 
important in studying genetic variations in 
Fucal田 plants growins ln different 
geographlcal habitat. 

1) Y，∞， S. A. 凱 d K. S. Lee. 1988. A 
chemotaxono皿lc study on g'伺 'graphi伺 l
variations of Korean Fucales plants. 1. The 
com凹rison on pi脚 nts， 前回陣。lipids，
neutral fats and inorganic 凶os同18tes.
Korean J. Phycol. 3(1):1・8.
2) Y，∞， S. A.， K. S. Lee， and K. S. Park. 
1988. A che回 taxonomicstudy on geographical 
variations of Korean Fucales plants. 2. 
Lectin. Korean J. Phycol. 3(1):9-12. 

3). Y，∞， S. A. and K. S. Lee. 19朗. A 
d羽田taxonomic study on 8回 'graphi個 l
variations of Korean Fucales piants. 3. The 
3・di醐 lsionalanaiysis of total lipids. Kor. 
Jour. Bot. 31(2):83・89.
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HOLECULAR TAXONOHY OF 
MICROCYSTI~ (CYANOPHYCEAE) 
BASED ON ALLOZYHE DIVERGENCE. 
MIQ I皐主呈旦mi and WATANABE 
Hasayuki. National Science 
Huseum， Tsukuba 305， JAPAN. 

Microcysti~ is a limnoplank-
tic， bloom-forming blue-green 
alga. As a part of molecular 
taxonomic revision， allozyme 
divergence of Japanese 旦主Q!:Qヱ
CYS主主呈 wasstudied electropho-
retical1y. 

We investigated a110zyme 
genotypes at four enzyme 10ci 
(IDH， 6PGD， PGI and PGH) on a 
total of 168 strains co11ected 
at fourty-three waters. The 
obtained data were statistical-
1y ana1yzed according to KATO & 
DOI's Hinimum Replacement 
Hethod. As a result， the 
strains studied were classified 
into four genetic types: 且主主主皇ヱ
，C"I:呈主主呈 aerusrinosA S-type， 且L

aerusrinosA L-type， 且ι 主主主主昼主墨
and 且.!...!!esenbersri1. Each of 
the four types was found to 
exhibit characteristic morphol-
ogy. 且ム aerusrinosAS-type was 
characterized by its sma11 size 
cel1s (3.0-4.2 pm). The other 
three types that have 1arger 
cel1s (4.5-6.5pm) were dis-
criminated by the co1ony forma-
tion: 且ム aerusrinosAL-type， 且ι
主主主主昼主呈 and 且ム Wesenbero:ii 
formed c1athrate， cubic and 
pouched colonies， respective1y. 
According1y， the four genetic 
types cou1d be viewed as sepa-
rate taxonomic entities. 

The above achievements wi11 
provide a new and re1iable 
taxonomic system of Microcvs-
主主呈・ As clear1y i11ustrated 
here， the a110zyme study (i.e. 
mo1ecu1ar taxonomic approach 
based on allozyme divergence) 
is considered as one of the 
most effective approaches that 
would lead to the solution of 
many taxonomic problems on 
cyanophytes， especial1y at the 
species and/or genus 1evel. 
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BIOCHEMICAL AND PHYStOLOGICAL 
PROPERTIES OF A GAMEl'IC 
PROTOPLAST-RELEASE-INDUCING PRO-
TEIN IN CLOSTERIUM. 
Hi皿ヱ盛;iS盛国Q包，Shinobu Satoh， and Tadashl 
Fujii. Institute of Biol. Sci.， Univ. of Tsukuba， 
Tsukuba-shi， Ibar位i305， Japan. 
HeterothalIic strains of Closterium oroliferate 

asexually in nitrogen-sufficient medium while 
conjugation is induced in nitrogen-deficient mat-
ing medium (MI m吋ium).百leconjugation pro-
cess consists of cell division， pauing， formation 
of conjugation papillas， release and fusion of 
gametic protoplasts， and formation of zygotes. 
Some ?ells fo.r~ed a p.apilla ~n? ~el~ased .th~ir 
protoplasts without pairing.百lisindicated that 
the pr'∞ess of protoplast-releasing was indepen-
dent upon p瓜尚19加 dthere rnight be a subs切にe，
which was responsible for protoplast release， 
in the medium. 
1). Detectioll 01 a substallce that illduces the 

gametic protoplasts. When mt+創tdmt" cells were 
separately incubated in the MI medium obtained 
from55h・old-凶xedcultw'es of mt+ and mt" cells， 
release of protoplasts was observed only in mt" 

cells. These data indicated that a substance re-
sponsible for protoplast release was released 
into the medium. 
2).Pw折catioll01 a protoplast-release-illducillg 

proteill (PR-IP). The substance with the ability 
to induce the release of protoplasts was pur出ed
from the medium by sequential column-
chromatographic steps， and named PR-IP. The 
PR・IPhad an apparent molecular mass of 95k 
on gel filtration and could be separated into sev-
eral isoforms by anion-exchange chromatogra-
phy. Each isoform consisted of two glyco-
polypeptides ofM，s of 42k and 19k， 'Y~lile the 
deglytosylated polypeptides had M，s of 34k佃 d
ik， respectively. 
1). Physiological properties 01 PR・H
as indispensable for the protoplast叶
om an analysis of dose-response cur可

Incentrationrequired for 50% of the m! 
sponse (EDso) was calculated as ~.1 ・
oreover， thereduced protoplast-releasil 

tion was observed by the treatment of high con-
centration of PR-IP (5.2μg/2ml). These data 
indicated that PR-IP dose not act as cell wall 
Iytic enzyme， which is weII-known in conjuga・
山nof Chlamydomollas. We propose the PR-IP 
is a biologicaIly active glycopolypeptide that in-
duces the release of protoplasts by binding to 
問ceptorson the cell surface， as do animal peptide 
hormones. 

CHARACTERIZATION OF A NA七
ACTIV A TED A TPASE OF A MAR町ERAPHI-
DOPHYTE， HETEROSIGMA AKASHIWO. 
Masato Wada. Institute of Biol. Sci.， Univ. of 
Tsukuba， Tsukuba-shi， Ibaraki， Japan. 
A marine raphidophycean unicellular biflagel-

late， H. akashiwo， is a naturally occurring， wall-
less organism which is useful for bo自由eprep-
aration of plasma membrane and the investiga-
tions of its physiological functions. One of he 
major functions of plasma membranes is the 
regulation of ion transport at the cell surface. 
High purified plasma membranes were isolated 
from H. akashiwo WiUl silica rnicrobead meUlOd 
and the novel membrane associated Na七
activated ATPase activity were characterized. 
The ionic requirements and spectra of effective 
inhibitors on Ule ATPase activity showed a close 
sirnilarity to the animal Na¥K九ATPase. This 
kind of A TPases which are sensitive to vanadate 
forms phosphorylated intermediate in their en-
zyme cycJe. The phosphorylated interm巴diate
of this ATPase were detected as 140 kDa 
polypeptide with acid SDS-polyacrylamide gel 
electrophoresis; this molecular weight was con・

siderably bigger than theαsubunit of animal 
Nぶ，K+-A TPase. However， the antiserum to 
animal Na¥K七ATPasereacted to H. akashiwo 
140 kDa ATPase. lt was suggested 山atboth 
Na + -activated A TPases have a common epitope. 
The cDNA sequences of animal Cal+-ATPase 
andfungal H七ATPase has been 油田dyanalyzed
with biotechnological methods.τhe obtained 
infonnations on Uleir functions have facillitated 
to understand the ion transport， ion selectivity 
and ATP hydrolysis mechanisms of these AT-
Pases. The primary structure of the A TPase 
of H. akashiwo con佐ibutethe understanding of 
Na ion transport or Na ion selectivity mecha-
nism. A cDNA cJoning of the ATPase from 
H. akashiwo was achieved with PCR method 
and successed， the homology between those 
A TPases was discussed. 



TAXONOMY AND PHYLOGENETIC 
ANALYSIS OF THE NEMALIALES 
(RHODOPHYTA) ON THE BASIS OF THE 
THALLUS STRUCTURE， ITIATION OF 
CARPOGONIAL BRANCH AND CARPO-
SPOROPHYTE FORMATION. Makoもo
Yo豆且主互主主主 Depも. of Bio1ogy， 
Toho Uni versi七y，Funabashi-shi， 
Chiba， Japan 

The order Nema1ia1es wa目

esもab1ished by Schmitz (1892)， 
on 七he basis of the 1ack of 
auxi1iary ce11 in もhe formaもion
of carposporopy七e， and 七he
fo11owing 3 fami1ies a日七axa
composing七he order Nema1ia1es 
are proposed by Puescha1 and 
Co1e (1982): The Acrochaeもia-
ceae， He1mi七hoc1adiaceae and 
Ga1axauraceae. 

T h e d aもa avai1ab1e aも

present，七he fo11owing keys can 
be made in connec七ion wi七h 七he
七axonomy and phy10gene七ic
re1aもionships of 七he Nema1ia1es 
on 七he basis of 七he 七ha11us
Bもruc七ure，carpogonia1 branch 
and carposporophyte formation: 
1. Carpogonia1 branch is direc七ー

1y formed on the fi1amen七ous
七ha11us 2 

1. Carpogonia1 branch is formed 
on 七he assimi1atory fi1amen七

ーー-- 3 
2. Compac七 carposporophy七日 is 

formed ー-Acrochae七iaceae
2. Diffused carposporophyもe is 

formed ---- Woe1ker1ingiaceae 
fam. nov. 

3. Carpogonia1 branch is formed 
七ermina11y on a ce11 of 
assimi1atory fi1amen七 ーーー- 4 

3. Carpogonia1 branch is formed 
1a七era11y on a ce11 of 
assimi1aもoryfi1ament 6 

4. Hypogynous ce11 gives rise 
1aもera1 ce11s wiもh dense 
con七en七日 ーー--Ga1axauraceae 

4. Hypogynous ce11 no七 produce
1a七era1ce11s 5 

5. Compac七 carpo目porophyもe is 
formed ---- Nema1iaceae 

5. Diffused carposporophyもe is 
formed ---- Dotyophycaceae 

fam. nov. 
6. Compact carposporophyもe is 

formed -- He 1 minもhoc1adiaceae
6. Diffused carposporophyもe is 

formed ---- Dermonamataceae 
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TAXONOMY OF THE GENUS GRATELOUPIA 
(HALYMENIACEAE， RHODOPHYTA) IN KOREA 
Hae Bok Lee. Department of Bio10gy， Chongju 
University. Chongju City 360-764， KOREA 

The externa1 morpho10gy， interna1 struc-
ture and reproductive organ of nine species 
of Grateloupia (Ha1y皿eniaceae，Rhodophyta) 

analyzed and re-evaluated taxono田ically.
The species of Grateloup1a reported untll 
now in Korea is Grateloupla dlvarlcata， G. 
fil1clna， G. fl11clna var. porracea， G. 
1mbricata， G. llvlda， G. okamurae， G. 
prolongata， G. sparsa and G. turuturu. As a 
resu1t of comparison of the taxonomic 

characters between G. fl11clna and G. 
f1l1c1na var. porracea. the latter is 
regarded as a independent species from the 

former. And the morphological characters of 
G. okamurae is co皿pared to other species 

and re-evaluated taxonomically. The taxono-
田iccharacters of the plants be10ng to the 

genus Grateloup1a are (1) lubricous tex-
ture， (2) 5-10 cell layers of cortex， (3) 
lobed inner cortica1 ce11， (4) longitudina1 
arrangement of medullary filaments， (5) 
reproductive organs on frond surfaces， and 

(6) conical auxiliary cel1 a田pu11awith one 
pri皿aryand on to four secondary ampullar 

fi laments. 
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TAXONOMY AND PHYI正氾ENYOFA
GRFEN DINOFLAG阻止..A1E，
LEPIDODINIUM VlRIDE.(D町OPHγTA).
MakotoM. Wa包n油~l Shoichiro Suda1， lsa.o 
Inouye2 and Tsutomu Sasal. lNational Institute 
for白lvironmenta1Studies， Tsukuba，肋釘ヨki，
Japan. 2Institute of Bio1.Sci.， Univ. Tsukuba， 
Tsukuba， Ibara1d， Japan. 
A 民n-cゅ10悶dmarine dinoflagellate， 

Z伊 idodiuniwnviride wi出achlorophyll a-創ld
b-∞n凶iningvestigial endosymbiont is given 
with叩ecialemphasis on the mo甲加logy回 d
thepigment∞moosition. 

官lehost dinoflagellate cell is unarmored and 
hasagymn吋inoidover叫lap戸arance.官le
曲目aor創nphi回 mabasically consists of the 
outer membrane and flat刷剖由民alvesicles in 
which no thecal pla飽sare developed. Unusual 
hand basket-shaped scales cover the entire cell 
surfa偲 ω酔山崎witha layer of mucilaginous 
material.百lesefindings led usωconclude出鉱

山eorganism was a new member of the 
Gymnodi凶郎国.eand to propo叩 theabove new 
genus and species name.百leultrョstructureof 
thehost田 sis typical of the dinoflagellates; 
ho~eyer， ~he or~~~sm~白 1) 卸 unusual
cyωp恒smicprojection白紙maybea
homologue of the peduncle， 2) a single 
membrane-bounded body ∞ntaining 
membranous sh田 ts，closely situated nextω血e
endosymbiont， and 3)叩 el配 tronop叫ue
network-forming appen也.gesurrounding出e
transverse flagellum. None of these featu.res 
have been found in other dinoflagellates. 

官levestigial endosymbiont is unlike 
anything山athas been found in血s
dinoflagellates before. The cyωIplasm of the 
endosvmbiont is seoarated from the host 
cytopfasm by a double membrane卸 dneithera
nucleus or mitochon批iao∞urwithinil官le
endosymbiont∞n凶nschlorophylls a and b 
and the~~ual ~~loropl}~te car~tenoids! ~hat are 
n即 X印刷n，violax卸白in，antheraxanthin， 
Z回xanthinand beta-carotene. In addition to 
曲目ecarotenoids， some unknown peaks were 
de肱 ted.One peak is situated at the identical 
retention time to that of lutein， but the 
absorption s戸ctrumis slightly different from 
白紙oflutein.百leother関誌sare und配 ided，
al血.oughthere is a small peak which seemsω 
show the identical retention time and absorotion 
spe住umω山田eof siphonaxanthin. Bωedon 
lese隠 sults，it is 宅配ulatedthat a pras加。phyte

would s田 mωbe出.elikeliest candidate for a 
progenitor of血沼田dosymbiont

ALGAL CALCIFICATIOH. ITS 
COHTRIBUTIOH TO THE “CO2 PROBLEK" . 
Kegumi Okazaki. Department of Biology， 
Tokyo Gakugei University， Hukuikita-
国achi，Koganei-shi， Tokyo 184， Japan. 

The recent increase in atmospheric 
CO2 (350ppm at present) is a matter of 
anxiety because of rapid climatic 
changes from its greenhouse effect. 
However， the primitive atmosphere 
contained much more CO2 (about 97%) 
and it has been suggested that photo-
synthesis and biological CaC03 depo-
sition in ocean played an important 
role to obtain the present low level 
of CO2 on the earth. In fact， nearly 
10，000 times as田uchcarbon of atmos-
phere is in undecayed organic matter 
in sedi田entsand indeed 100，000 times 
as much in limestone (CaC03). 

The certain corallinaean algae form 
algal limestone and M呈lim主主主 is im-
portant as a CaC03-sand former and as 
a sediment-consolidator in coral reefs. 

Coccolithophorid such as Emil且旦旦
h旦主leyiis regarded as the chief pro-
ducer of CaC03 in ocean. 

CaC03 deposition in ocean takes 
place by a following reaction: 
2 HC03- + Ca2+ → CO2 + CaC03 + 
H20. Therefore， it should be noticed 
that CaC03 formation accompanies CO2 

evolution from dissolved HC03- in sea-
water. Algal calcification， however， 
is coupled with their photosynthesis 
and the rate of photosynthesis is 
several times higher than calcifi-
cation rate. Thus， CO2 release from 
seawater never takes place during 
their calcification process. However， 
their photosynthetic products in 
ocean might be completely oxidized 
sooner or later. Therefore， contri-
bution of calcification to fixing 
atmospheric CO2 is dependent on what 
proportion of organic matter produced 
in ocean is not oxidized back to CO 2 • 
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AGL且OTHAHIIIOIICHEJUEIISE SP. NOV. 

RHO回 PHYTA，CERAMIACEAE) FR側聞REA.

G曹8JlJllIoon Kl回 andln Kyu Lee. Depart田ent

。f Blolo8Y， Seoul Nat10nal Unlversl ty， 

Seoul 151-742， Korea 

AglaothamnJon chejuense， a new red alga 

bearlng parasporangla， Is descrlbed fro圃

CheJu Island of Korea. oAl though， the plants 

sho曹edalternate branchlng pattern and had 

only one nucleus In each vegetatlve cell， 

1t was clearly dlst1n嘩川Ishedfro田 other 

阻e田bersof the genus AglaothamnJon as冒ell

as A. hookerJ， the only other specles 

bearlng perasporangla，旬 thecharacters of 

branchlng pattern. aplcal parasporangla and 

lack of sexual atages. Aaexual llfe hlatory 

胃hlch comprlsed of perasporophyte and 

tetraaporophytー曹as repeated slx t1皿es

叫 thoutany aexual reproduct1ve atructure. 

The parasporangla developed from an aplcal 

cell of branch. whereas the tetrasporangla 

developed serlately on the adaxlal alde of 

lateral branches. 

CULTURE OF砧世出型A品回且CAUSING 

DEEP-OCEAN-WATER PUHP回日PIN TOYAHA BAY. 

Daisuke Fujita. Toyama Pref. Fish. Exp. Stn.， 

Nameri-kawa-shi， Toyama， Japan. 

Using flowing deep-ocean-water(DOW， 6~) 

pumped up fro皿 thedepth <200m of Toyama Bay， 

one year old plants of 1盟組E且且胆叫旦

were cultured in a tank set on the artificial 

upwelling experimental facility for about one 

month in summer. They grew well at the rate 

of 9.6mm/day， while those cultured in the sea 

(25~ ， 5m depth) deteriorated. Iron level was 

high at the old part of DOW-cultured kelp. In 

the laboratory culture(10~ ， 3，000 lux) for 

one month， sporelings of the kelp grew the 

best in PEDOWI， and in PESI， in DOW and in SW 

in turn. 出血且皇叫盟並立組畠 spore1 ings also 

grew well in the order above. 
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A RE-EXAMINATION OF SOME EU-
ROPEAN AND CALIFORNIAN LAURENC-
IA SPECIES(CERAMIALES， IUIODOPHY-
TA) . Ki笠型A且昼m and Yuzuru 8aiLo*. 
Dept. of Mar. 8iol.， NaLional 
Fish. Unlv. of Pusan. 章l.ab. Mar. 
80t.， Fac. Flsh.， 1I0kkaldo Un.lv. 

Morphology of some European 
and Californian species， L. pl-
nnatifida， L. spectabilis， L. 
crispa， L. platycephalll and L. 
hybrida， was re-examined. 8per-
matangia and tetrasporangia es-
sentially differ from those of 
L. obtusa， the type of the gen-
us， as produced at alternately 
branched filaments derived from 
epidermal cells rather than at 
dichotomously branched trichob-
lasts done from axial cells and 
at epidermal cells rather than 
at pericentral cells， respectl-
vely. Those spec.les probably 
occupy a different position in 
evolutionary l1ne from the gen-
us.Of those specles， L. hybrida 
is distinctlve in with six peri-
central cel1s insLead of five 
at fertile segment of female 
trichoblas t. 

GAMEltxi副回18AND EARLY SPORO開YrE
U町EWP~I副T OF L1II1JNARIA RELIGIOSA ttIYABE 
1 N THE EAST COAST OF KOI也A. Jl且A立Le豆，

Dept. Environ. Sc1.， InJe Unlv.， Xlmhae 
621-749， Ko同 a.

Ecotypic卯 pulatlons of 印刷naria
rel igiω'(J ln the east coast of Korea嶋 m
monltor凶 fromOctober 1989 to October 
1990 to lnvestlgate growth and同 pro-
ductive phenology at near southern 11mlt 
of lts dlstrlbution in East Sea of Korea. 
Pl岨ntsexhlblted an annual growth pattern 
wlth maxlmu悶 lnJu田. tlost of the morp加ー

l唱 lcalparameters measured sho同 dthe 
slmllar pattern and問削除dlIIaxlmu回 values
ln June. Blade dlslntegratlon ∞curred 
durl噌 thesum回ermonths. Reproductlve 
sporophytes∞curred from Octo胎rto 
Uecem胎r1989. Y，側ngs凹lrophytepo凹ー

lat.ioll was obse円 'edln March， whlch was 
assumed to be the result of the late fall 
spon:耳~enesls actlvlty. Reproductlon alm 
gr'O¥olth ln gametophyt.es and growth ln 
Juvenlle sporophytes鳩 restudied in 
同 181:Ionto temper叫 ureand irradlan田.

AI thnugh no seasonal varlatlon was found， 
hlgher lrradlance (80μE'III-2・s回ーり，and 
temper叫 ureof .1 -12 -c resulted ln 
g同 ateract.lvlties. 
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A STUDY OF DIATOM SPECIES 
GOMPHONETlA VIBRIO EHR. VAR. 
SUBCAPITATUM1百五百R)LEE， COMB. NOV. 
Jung Ho Leel ， Toshikazu GotOh2 and Jun 
Chung l • I Dept. Biol.， Kyungpook 
Univ.， Taegu， Korea. Dept. Biol.， 
2Kinki Univ.， Osaka， Japan. 

This taxon was described as 
GoruDhonema intricatum var. vibrio f. 
subcaDitat~ by Mayer (1928). 
Micromorphology of this taxon and g. 
vibrio were studied Nith ornamentation 
of girdle can be devided this taxon 
from G・型遁盟主盟 (Syn.G.ntricatum) • 
There is no basical difference 

between G. vibrio and V.ntricatum 
var. vibrio f. subcapitat~ except for 
size and outline 01' valve and striae 
density. It therefore is proposed 
that the new combination， G. vibrio 
var. subcapitatu!!1.. And a180，τττE 
elucidate that g・旦主m2旦旦主主呈 Skv. is a 
synonym of this taxon. 

THE EFFECT OF SEAWATER DILUTION 
ON THE PHOTOSYNTHETIC ACTIVITY OF SEA-
WEEDS GROWING IN TIDE POOLS. Nobuvasu 
皇旦yama1，Kl;lmi Takakura 1 and Yasutsugu 
Yoko扇面82. lDept. of Biology， Tokyo 
~akugei Univ.， Koganei， Tokyo， Japan. 
LShimoda Marine Research Center， Univ. 
of Tsukuba， Shimoda， Shizuoka， Japan. 

The effect of a stepwise seawater 
concentration fall， diluted with dis-
tilled water or bufferred isotonic NaCl 
solution(pH 8.2)， on the photosynthetic 
rate of ULvαpel'tu8α， Entel'omol'pha cl'i-
nitαand Gl'lαteLoupiαfiUcinα， growing 
in tide pools， was examined. E. cl'initα 
was most tolerant of the seawater dilu-
tion among them. The photosynthetic 
activity of G. fiLicina was affected 
mainly by the change in C02 concentra-
tion， while of U. pel'tu8αthe activity 
was affected by the changes in both pH 
and salinity. These seaweeds retained 
their photosynthetic activities even in 
freshwater in several hours. The result 
obtained indicates that the tolerance 
for the seawater dilution by a rainfal1 
must be one of the important properties 
of seaweeds growing in tide pools. 

A STUDY ON THE TAXONOMY OF THE 
MARINE DIATOM GENUS COSCINODISCUS AND 
THEIR GEOGRAPHICAL VARIATIONS IN THE 
KOREAN COASTAL WATERS. Jin Hwan Lee 
and Yoon Hee Jung. Sangmyung Women's 
University， Seoul 110-743， Korea 

In order to identify the RADIATI 
group of the diatom genus Coscino-
discus from the eastern， western， and 
southern Korean coastal waters， it has 
been studied both light microscope 
! LTI) and scanning electron microscope 
(SEM) observations of a fine structure 
and morphological patterns. 

As a reslll t， the genlls Coscillo-
discus was recorded six species and 
one unidentified species C. gigas， 
C. grallii， C. asteromphalus and C. 
sp.1. 

Most of Coscinodiscus taxa have 
showed the insignificant morphological 
(the valve diameter， number of 
areolae， the number of marginal 
processes， etc.) variations in three 
coastal waters of Korea. As compared 
between Korean specimens and other 
waters， it showed geographical 
differences valve diameters， areolae 
number， feature of labiate processes， 
perforations of the cribra， etc. 

INFLUENCE OF LIGHT INTENSITY AND 
TEMPERATURE ON CALLUS DEVELOPMENT IN YOUNG 
SPOROPHYTES OF SOME SPECIES OF LAMINARIALES 
(PHAEOPHYTA). Masahiro Notoya. Mikako 
Nagashima and Yusho Aruga. Lab. of Phycol.. 
Tokyo Univ. of Fish.. Konan-4. Minato-ku. 
Tokyo. 108 JBpan 

Excised rectangular blade piec回 (0.5-1
mm) in young sporophytes (3-5 岡田 blade 
length) of four Laminariales species 

(色邑主己主盟邑邑2・邑豆盟主主且旦三よis
担且盟且豆担胆且旦・出血且豆 PinnBtifida)
were cultured under various light 
intensities (1-8 klux) Bnd temperatures 
(10・25"C). and callus development and 
di fferentia t.ion冒ereobserved. CBllus 
development from pieces of sporophyte 
explant 冒asalmost the sa回ein each 
species. After 2-4 days in culture. callus 
cel1s were produced from the cut edge. In 
about 3-4胃eeks.blade-like plantlets were 
differentiated from gro胃ingcBllus cells. 
Favorable conditions for callus development 
from explBnts were different with species: 
15"C and 2-4 klux in C. costata. 20 "C and 
1 klux in ~.単旦且語. 10-15"C and 1 klux 
in k.担胆且旦 and15-20"C and 2 klux in y. 
且型車且旦虫.



TAXONOMY ON THE GENUS CLADOPHORA 
(CLADOPHORACEAE， CHLOROPH汀 A) FROM KOREA 

Yoon Sik 0b and ln Kyu Lee. Depart皿entof 

Biology， Seoul National Universi ty， Seoul 

151-742， Korea 

A taxono田icstudy on the members of 
Cladophora commonly collected fro皿 the

coasts of Korea was carried out to re-

appralse the morphゅloglcalcharacters and 

elucidate the interspeciflc dellmitations 

among species. For the distlnction of 

Cladophora specles， the followln哩 taxonomlc

cri terla along wl th tradl tional ones 胃'ere

used: architecture， color， texture， 

rhizoidal morphology of plants， denslty， 

basal fusion， and ramiflcatlon wlth 
phyl10taxis of branches， and cell shape and 
di田enslon. On the basis of these criteria， 

seve叩teenspe氾iesincluding a new on直 were

described in this study. They also sho咽ed

distributional pattern closely related 

to environmental factors and were divlded 

into several groups wlth ecologlcal 

characteristics in relatlon to the 

皿orphologicalvariations. 

GENETIC IMPROVEMENT OF EATING 
QUALITY OF DRIED SHEETS OF PORPHYRA 
BY USING WILD-TYPE RECOMBINANT IN P. 
YEZOENSIS， Jong-Ahm Shin and Akio 
Miura， Lab， Algae Cultivation， Tokyo 
Univ. Fish.， Minato-ku， Tokyo， Japan. 

Growing test of the gametophytes of 
ZGRW was performed for determining of 
characteristics pertaining to ZGRW. 
Crispness and free amino acids con-
tents of dried sheets of Porp担旦 are
related in eating quality. They were 
determined to compare ZGRW with grow-
ers' one. ZGRW showed better quality 
in crispness than growers' one. Con-
cerning free amino acids contents， 
alanine， glutamic acid， aspartic acid 
and taurine in ZGRW were more abun-
dant than those of growers' one. Ala-
nine and glutamic acid are concerned 
in taste substances in dried sheets 
of Porohvra. Alanine was 522.86-
2625.57m喧/100gand g1utamic acid was 
592.87-1574.02m喧/100gin ZGRW to that 
a1anine 485.69-2525.89mg/100g and 
g1utamic acid 476.70-1472.59mg/100g 
in growers' one. ZGRW presented more 
sweet f1avor than growers' one. 
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PURIFICATION AND CHARACTERIZATION 
OF NITRATE REDUCTA8E FROM PORPHYRA 
YEZOENSIS (RIIO∞PHYTA). 12且辿a
且AklI.皿且l:Aand To田oyoshi1 kawa. 
Inst1tute of Biol. 8c1.， Univ. of 
Tsukuba， Tsukuba-shi， Ibaraki， Japan. 

Assimilatory nitrate reductase (NR) 
catalyzes the first step in the reduc-
tion of nitrate to ammonia. We develop-
ped an effective method to isolate the 
homogenious NR from Porphyra yezoensis 
using PEG treatment， ammonium sulfate 
fractionation， chromatography on butyl 
Toyopearl 650-M， blue 8epharose CL-6B， 
DEAE Cellulose， hydroxyapatite colums 
and 8ephacryl 8-400 gel filteration. 
The best enzyme preparation was puri-
fied to 5，700-fold and had a specific 
activity of 12.5 pmol NOz-'min-1・mg・1

protein. A molecular weight for the 
native enzy回ewas estimated to be 
380，000 and for the subunit to be 
100，000. Deduced from the native and 
subunit molecular weights， NR from P. 
yezoensis is a tetramer. The UV/visible 
absorption spectra of the oxidized and 
reduced NR indicated typical features 
of b-type cytochromes. The enzyme was 
NADH specific and had an optimal pH at 
pH 8.5. 

EFFE<了ISOF HEAVY MF:rALS 側 ULYA
PEKfllSA KJ乱凶AN.1k ){yo Chung & Ml Kyu唱
Klm. 1除pl.of Har1ne Sclence. Pusan 
Natlonal Unlv.， Pusan 609-735， KOREA. 

The effects of seγeral metals (Cd. Cu， 
Zn， Hg) on Ul凶戸封.tusa嶋同 examlned.
Aocllmaled dlsc samples問問 co叫 lnuゅusly
ex凹 sedf町 amaxlmum perlod of 2同 eks
to a serles of concentratlon of metals 
supplemented to enrlclad関 awater.

Toxlclty of metals assessed ln 旬 rms
of g代lWthrate， photosynthetlc plgment 
G叩 tentsand chlorophyl1 fluorescence， 
同問 hlghestln Hg t問 atedsamples， 
severe ln Cu， m吋eratein Zn and 10l0I ln 
Cd ln U. pertusa. Valu四 ofF..ax/F .. 
ratlo 111 phot∞hemlcal quenchlng鳩問

問 markablydecreased and growth rates 
問問 slgnlflcantlyreduced at hlgher 
concentrations of metals. These lndlcate 
t.hat those are effectlve and rellable 
means of assesslng to叫 cltyof ∞ntaml-
nants 1/1 relatively short term studies 
wit.h thls g問 enalga. 
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PHENOLOGY AND MORPHOLOGICAL VARIA81-
LITY IN A KOREAN POPULATI0N OF GRACILARIA 
YERRUCOSA (HUDSON) PAPENFUSS， RHODOPHYTA. 
k1m. Mvunll-Soo~， ln Kyu Lee and Sun圃-Min
800*. Dept. oC 8iology， Seoul Natl. Unlv.， 
Seoul 151・・742 and ・Dept. oC 81010gy， 
Chungnam Natl. Univ.， DaeJon 305・764，Korea 

The.phenologyand morphologlcal varlabl-
Ilty oC-Grac11ar1a verrucosa (Huds) Papen-
Cuss曹ereanalysed at the Ilttoral habltat 
oC Daechon， west coast oC Korea Cro皿 July
1988 to June 1989. Fifty or more plants 
were sampled haphazardly 1n C1eld Cor.phen-
ology. Twenty-Clve tlants were rando皿Iy
selected and回easuredfor the length， axis 
diameter， medullary cell diameter-and cons-
triction in basal portlon of branches. 
Cystocarpic plants occurred at maxi回U皿 fro固

June_to July， while tetrasporic ones do回1-
nated fro田 Augustto Septe田ber.This impli-
ed that ecologlcal cond1tions related wlth 
summer were Important for reproduction of 
our plants. Plant length， axls dlameter， 
medullary cell dla田eterand constricton 1n 
basal portion of branches varled slgnlfi-
cantly. throughout the year. The correlation 
coefflcient between axis diameter and皿edu-
llary cell diameter was posltively corre-
lated， whereas between plant length and 
constriction of basal portion of branches 
it曹asnegatively correlated. In standardi-
zation of four investigated characters， the 
monthly variability of basal constriction 
oC branches contrasted wlth those of other 
three features 

SEXUAL REPRODUCTION IN百也胤RINE
DINOFl.AGELlATE P'YROPHACUS STEINII. 
P.Q.皿illpf担lp血血in，Yasuwo Fukuyo， 
Hiroaki Inoue and Yoshihachiro Nimura. 
De戸 rbnentof Fisheries， Faculty of 
Agriculture， University of Tokyo， 
1-1-1 Yayoi， Bunkyo-ku~ Tokyo， Ja戸 n
lbe sexual reproduction in _~vroohacus 

呈足担iiis anisogamous and heterothal-
lic. Male gβmetes differ fr叩 female
gametes and vegetative cells. The fe-
male gametes can not be differenciated 
fr叩 thevegetative cells. Cell fusion 
between the male and female伊 netes
ocεurs in a few hours to several days 
after inoculation of the male gametes 
into a culture of non-male clone. Zy-
gotes are similar to the vegetative 
cells in shape except possessing two 
longitudinal flagella. The transfor-
mation fr∞1 the planozygote to the 
hヴpnozygote(resting cyst) requires 
five to eight days for completion. 




