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VP2 TIIREE B Undatella quadrata (Brébisson ex Kiitzing)
Paddock & Sims DffltEE

RH#®A

HARHRERBEFIHEYFERE (951-8580 F1i8 T HLiH ET 1-8)

Keigo Osada: Fine structure of the marine pennate diatom, Undatella quadrata (Brébisson ex Kiitzing) Paddock & Sims.

The fine structure of Undatella quadrata (Brébisson ex Kiitzing) Paddock & Sims collected from coastal waters in Japan has been examined
by light (LM) and electron microscopy (SEM and TEM). The Japanese specimens agree fairly well as the type specimen and the original
specimens of the species in the form of frustule and keel, the arrangement of fibulae, and the feature of chloroplasts. The following
morphological features of the species are first revealed through this study; 1) the areolae occluded externally by hymens with regularly
scattered perforations, 2) the fibulae not fused on the dorsal side of a keel, 3) the extension of ventral wall of the raphe sternum, and 4) the
girdle bands distinguishable into 3 types mainly on the basis of the structure of pars exterior. The type 2 band, the second band, is

especially distinctive, without the tubular structure.

Key Index Words : fine structure, marine diatom, morphology, taxonomy, Undatella

Department of Biology, The Nippon Dental University, School of Dentistry at Niigata, Hamaura-cho 1-8, Niigata, 951-8580, Japan

Undatella %, 1980 %E|Z Paddock & Sims {2 & > TRRIL &1
B LWEBTH Y, BEMEDOD 245, ) Lo
BE (keel), BEL7TFH (stauros), BLUEKEES
Fo S BO%H (band) %2 E12 & o THEM TS hTw 2,
F7-, KBDORMIHE-T, £ T Amphora, Amphiprora
(= Entomoneis) & %\ % Auricula \Z SN T A O
BEAS, Undatella lineata (Greville) Paddock & Sims, U. quadrata
(Brébisson ex Kiitzing) Paddock & Sims 3 & UF U. magnifica
(Greville) Paddock & Sims® 3 f&|Z %8 & L7z (Paddock & Sims
1980), D%, Undatella \ZH 7% 3 EHFEMSD I L
R, ABIIEKARLLTID3IENATE, T b DI,
¥, /INE (fibula) OFEL ZORFIFRN, BLUFHHFOHE
R EOFTEREICL o TR IR TV 5,

U. quadratal3, Kiitzing (1849) I & 5 T 7 7 > A Calvados #1
5 D H X 5 O FRF D> © Amphora quadrata Brébisson & L T
FRBENT-bDTHB, ¥ 1 TERLERBIESVTHF
M 72 B8 % 1T > 7z Paddock & Sims (1980) &, A& Tt
o TEFIT 2/NE 2RO, ZORFIA BT ITICRE S
haZk, B UESHEHR (valvocopula) 258k PIEE % #4) -
TERBHAICEE L2V L2 EOFBEBELHICLT,
%L T, #BER % D Amphora quadrata Brébisson ex Kiitzing &
3£1Z Amphora ostrearia var. quadrata (Brébisson ex Kiitzing) Van
Heurck, Amphora polyzontana Castracane, 3 & UF Auricula
staurophora Karsten % U. quadrata®® > / = & L7z, S HIZ UL
quadrata \¥, U. lineata & 1% EFLOSFRUCINZ, BRI OBZED
IV il &k o T, $72, U magnifica & (35 EICE
BOWMKEE T H 2 VAL > THL PRI STV S,

U. lineata & U. magnifica B17 5 EZEOKELHKIZOWTIZ
ORI ENTWRVA, U quadrata TIXZEDOMBIRDE
BiErHEoZ L HEL AL N TS (Cleve 1895; as
Amphora quadrata Brébisson, Karsten 1899; as Auricula staurophora
Karsten, Paddock & Sims 1980, Round et al. 1990, Snoeijs &
Potapova 1995) . ATEICH§ B i, ¥/ =L 2 FEREICAN
THWFEMIALR L, FHTHIIRITHI VAL TR
Vo F 7o, ATEDOHBAEE (B LTI Undatella DAEAEH) 2 B
FITBVTHE STV 52 (Paddock & Sims1980), FAHE
EOFMIIINETHICHBASIATELLES A 2V,

R TIX, KRB FERD HRE L7 U quadrata & Bbh
BEGEE L ZOEEREKRICES VT, HIRFROFHZE
BLOEEIRFEIToTE& 2, ZOHR, FHIRTHW
SERL, R EEEORE, NMEOMNES L UEREOR
KeEnETy 4 TEERLERH (Paddock & Sims1980) &
FEFEICE LA, $72, EEXETFHME (SEM) BES
LUBEYR % OB BETFEMSE (TEM) BB, FH2
HEE R (raphe sternum) DB X U R Ol E
THH MR ERMT 2 L3, FEIB T 2 HREHE
EOFMEHELMIZ L,

MEEHE

AR T, IWHEKERERS DT 7 CRIERKE TRE
L& RB 2 FICHA L, $72, ZOFERBHCHEERT
ZEBORBRERLT, ZOEEMARIGBEYRICL 58
Mt OBEICH V2, BFEIZIE, 50 mg Na,SiO; 9H,0/L
R Etr & ) ICHE L PESKEHL (Provasoli 1968) %MV, 18



110 {BREEEPE Undatella quadrata DM &

C, Bt 2000 lux, 14/10 FARFABDO &M TITo 72, £
X, B CERRET D ORI RSN (Swift 1967)
12X o THEEL, HHBOLM B L U SEM BE L LR O
TEM B8 IZHW . LMBIZ, ¥ (RH - BE2001) I
fEo7z, SEMBIZIZ, AB L BRER T B R SR L
B, AF VAN I A—5 — 2L o THENT VY L HHE
L CHIZS-8008 & ' HAETFISM-6330F % i\ THT o 72, K2
HUEHMR D TEM BIE2121E, 7+ VWV AN— VXL E- 127
Uy FICRESREI L 1R RICERER LD H
Wz BB L UHIRLE DT TE O B2 13, Pickett-Heaps (1983)
DOFFE - THEMBOERE L FA LTV, £D%Spurr
BEIZAIE L 72 (Spurr 1969) . BEYIF X, Vv b T 370 b —
L LKB 8800 Ultrotome-IIIIZ 2% L7254 VYE Y N+ 4 7 TH
YL, 7ANVLN—VEFELRS/27) v FIZEEZ, 1)
B OBEFREE, By 5 v & 7 T VBRIV, TEME
23, HAEF 1200EX # HVTITo 720

BREER

FeEEEREE B2 L /- MM & ¥ 50-130 um, (&25-45 um T,
EHROMBROEFAEL RO (Fig. 1), HBIE, WHETIE
MURBASHL 2o e RFBIE VAL Z R L, B EIC LB
HBRICRAT X S HOTH &80 (Figs 1,2)0 i, RIE
A55-7pum &% DM, EERHEHT, B LAEREH-
THEERT (Figs3,4). 72, ROBEAICEEFOFLEH
Do HNTIIBROEEIMHY, BELTHFHE %5 (Fig.
4), BERIBET, MADORMMNEI 1FI0ONEZFHD
(Figs 2-4) o MUTTATT, FFICHA <, 10um 230-33 4K
DEETEFIT 2BV ANVTRFITE 5 ZhHDREIE,
Paddock & Sims (1980) (2 & o TR SN TV 5 Kiitzing D ¥
A TEARPREABICE I N2 BEHEOEE, B L UABDOER
£4 T3 5 Amphora quadrata D3, (Cleve 1895) & & { —¥
L7

BB | HBRIHBELETESELRL, BATIEEE
o TEDICM A, HEETIEMERICEY L5255 (Figs5,6)0
BOFERICE LESHBICXFTE S, 250, BIZEFR
BRI R VIS, ZTOBRBISEFITH> T2 EEM#HT
% (Figs5,8)0 ZHUIH L, FRIILBHIELT, £ 0B
BB UN CEP IO A, RRTIREHICEMICEHT
% (Figs5,7,9) 0 BEOHLNE, FOLEHEE > TROBHEAN
B RO T 54 (Fig. 11), REBICBIT 2 EEDEITIE,
BEALESESRIZADEMCERIZERT 5 (Figs 5,8) 0
EHlC, BEERBROBEMTYEY LAY, ZOTHLEFHICHHE
(Figs 5, 10, 12, 23, 24) B & UTHRAHE DN /NG DOF) & i
%% (raphe canal) % #27% (Figs 15, 16), Entomoneis (Round
et al. 1990, Osada & Kobayasi 1985, 1990a, 1990b, 1990c) , Perrya
(Paddock & Sims 1981) 3 X U' Thalassiophysa (Round et al.
1990) DB BICROND &9 225U EO/NETHERFE
NIBRRDEEIZIZ R O %2\, KR, MEFIZE-1-EE
VREEZHF-TICBRICE) P B ET, Auricula
amphitritis Castracane (Paddock & Sims 1980) X° A. densestriata

Osada (Osada 1997) 2 &L B ZRF2 L 5 ICEbN 5,

TRk % B BB OTE LR TIE, KB OE R DBED T
BB L) IHEL, BEOTMIERBEL R TSI L
PO, E o7z (Figs 10,23,24)0 F7z, FLEHOFET
12, HEERMOBROBEAEAA DR T, HRED
—ER R4V O L ElKEE ARG (central raphe ending) % % 9
(Fig. 10)o —75, BOFLEONME T, O HIREHER A
TENCE BT L TRD Y, 5 LA+ REIERIRED
BB TH L BRT 5 (Fig. 1), #E#IL, BWONETIIAS
Z2UBA4FE (helictoglossa) TH#bH 1) (Fig. 13), Z DA HEITEH
IZiA B K5 (terminal fissure) & 7% % (Fig. 12)0

AEO/NE, R LS AERNEBEER T Thbb,
/NG DEFNIIFRIATEICBE SN, Th DSOS TG
®R<o F72, ETONEIR, EFORANEICIBVTHL
Mro@EmMFEE CHECH THET 5 RER
(longitudinal ridge) & @& L CHAIHBET 205, BEOF
BB L I3RIA LV (Figs 11,15,16), & FAfkLERE
%13 /MBI, Undatella lineata CHRS & LT Vv> % %% (Paddock
& Sims 1980), ZDHHHERIAEDO IO LIIE EL S,

&L, FNENIFIDOBEL (arecla) TR EN S, &
UL FLIRBIAL (poroid areola) T, FANEICHEORO% b b,
BAVE TI3 M (hymen) & > THIZEX N5 (Figs 10, 11), #
B, F—LiRICEICED £ (Fig. 24), HAIREAER
(regular scatter: Mann 1981) DZEFL% D (Fig. 14),

A%H (cingulum) 1, 2% LD 18HDOFER EFHOZ L
S 2 &7 o7z (Fig. 17) o N OFEF b Bafs % - 725
BB (open band) T, 5 DRI 3> THIHE (open
end) & BT (closed end) DR EAZELE T A (Figs 17,20)0
W oL, A, FRIZREAFET, NEICEOL, 4
HTIXERICE > THESNS (Figs 17,19,22), T DR
X, BORBICH 5 L Rk, HRABEROEILE R
(Fig. 21) o Paddock & Sims (1980) %, ABEORHIEIRD
WHTEBR SN, A RS TRBLEE CERFR & 2ot
DOFERICIIEZ Rl WI ¢ 28m LTS, LaL,
AR L o C, FRFELBET HHH L, TOMMEEC
LoTUTD3I A TICRFUTEAZLDHLNE R T,

YAT ERTR, 79y TH” oBFREETFD, 2
DETEIL, BRITIEVBED 5 %27 F (the second band) (Z[H] 4> -
THELZ:7 Ty TR RMER (pars exterior) & EAT 5
ZLIZEoTHEENS (Fig.25), $72, 75 v FI3EB#E
FHENZEEH§ B/ LERES  (Figs 10, 17,22) 6

¥4 72 E2HR . WHARBEILERIRT, EREEL
& { (Figs 23,25,26),

5 4 73 % 3% (the third band) B & " Z M LABEDHH,
‘PR LE” OFREEL D, O, TR REEIH
B YRS L) IHETHILICE > TREENS (Figs
18,23, 26), ¥ 72, 0 E L DWHDOHNERIZIGSH»T, /b
LEHELEV,

ELELDERBEICBNTYH, 79 v THB0IFIRYEL
DEFE, 15I1DOE R (short costa) 12 & o THEFRME L



Figs 1-6. Undatella quadrata. Figs 1-4. LM. Figs 5, 6. SEM. Fig. 1. Girdle view of the live cell having numerous chloroplasts each with a central pyrenoid. DIC
optics. Fig. 2. Girdle view of frustule. Note the fibulae (arrows) localizing only at the apical corner of the keel. Fig. 3. Ventral view of valve. Fig. 4. Dorsal
view of valve. Fig. 5. Oblique view of the ventral side of the frustule, showing the concave girdle with numerous bands and the dorsiventral valves with a

raised keel. Fig. 6. Oblique view of the dorsal side of the frustule, showing the convex girdle composed of numerous bands. All scale bars = 10 um.



12 WEPEEEE Undatella quadrata O Tl &

Figs 7-14. Undatella quadrata. Figs 7-13. SEM. Fig. 14. TEM. Fig. 7. External dorsal view of valve. Fig. 8. External ventral view of valve showing an eccentric
keel. Fig. 9. Internal dorsal view of valve. Fig. 10. External ventral view of the frustule center showing the raphe fissure on the keel top, the extension of the
ventral wall of the raphe sternum, the first band (valvocopula) (VC) with fine pores, and the second band (B2). Fig. 11. Internal view of the valve center
showing a prominent stauros, the central raphe endings, the longitudinal ridge (arrows) on the ventral side of the keel, and the rows of poroid areolae. Fig. 12.
External view of valve apex showing the terminal fissure curved toward the dorsal side. Fig. 13. Internal view of valve apex showing the raphe fissure
terminating in a small helictoglossa. Fig. 14. Valve areolae occluded by hymens with regularly scattered perforations. Scale bars = 10 pum (Figs 7-9), 1 pum
(Figs 10-13), 0.1 um (Fig. 14).
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igs 15-21. Undatella quadrata. Figs 15-19. SEM. Figs 20, 21. TEM. Fig. 15. Internal view of valve showing a row of fibulae confined to the apical region of
the keel. Fig. 16. Enlargement of Fig. 15, showing the fibulae completely fused to the longitudinal ridge on the keel, their free ends on the dorsal side, and the
raphe canal separated by the fibulae

. Fig. 17. External dorsal view of frustule pole showing the epicingulum composed of eighteen open bands, and short
costae (arrows) on the valvocopula (VC) and other bands (B3-B18). Fig. 18. Broken cingulum showing the tubular structure of the bands. Fig. 19. Internal

view of cingulum showing the areolar openings of the bands. Fig. 20. Open ends of a band. Fig. 21. Band areolae occluded by hymens with regularly scattered
perforations. Scale bars = 5 um (Figs 15, 17), 1 um (Figs 16, 18-20), 0.1 pm (Fig. 21).
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#: Undatella quadrata Ol 3%

Figs 22-26. Undatella quadrata. Fig. 22. SEM. Figs 23-26. TEM. Fig. 22. External ventral view of valve (V), valvocopula (VC) with fine pores (arrowheads),
the second band (B2), and the tubular structure of the third broken band (B3) with short costae (arrows). Fig. 23. Cross section at the middle portion of the cell,
showing the bands bearing tubular structure. Fig. 24. Enlargement of the keel in the section of Fig. 23, showing the cross section of the flap-like extension
(large arrow) of the raphe sternum wall accompanied by a raphe slit (small arrows), the hymens (arrowheads) occluding externally the areolae, and the
longitudinal ridge (double arrowhead) on the ventral wall of the keel. Fig. 25. Cross section of the valvocopula (VC) and the second band (B2). Fig. 26.
Enlargement of the bands in the section of Fig. 23, showing the second band (B2) with flat structure, and four abvalvar bands (B3, B4, B5, B6) each with
tubular structure. Scale bars = 1 pum (Figs 22, 23), 0.5 um (Figs 24-20).
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77 7 A (Quang Ngai) D J73:)E T2 > K — (Con Bo)
ELTHFREINTWAb DI, 737 44 Ulva reticulata
Forsskal Tdh o7 (K 8), HEDILHELFHFHEELTIEA AN
7 4 Ulva lactuca Linnaeus % [ Kunpu] 2 %\ [Guanbo
ENFON, EEHECIRGE L T &) (Tseng and Zhang
1984)c XM FLGEEHEFEOEE TN, 22K -EZD
[Kunpu] & %\ & [Guanbo| 7°5 ETWADTIERVDIES
HMERE L7z, B TR L, HIRIRORRE EICHW5 &
W) AR L CRARLVEZERZ TV, litEIIHREL T
itk L7 84R 100 77 72D 120 TH - 72,

BT AEIEEEIEHE S B WT
AP F AT B L

b. 7 A/ VU
TAVHIEANES EOPEMp O L LB ICHoT, BB
WITHEREAL EE L IZHio T, #—3— (cagio) 7T —
A4 =7 (cadia) R &EDT A 3@’5’?’]5[ SO E LThA U}"*
Wansd (K9), NbFALTIILMIFIZEALAHY Z
WOT, Tﬁ/Uﬁ%ﬁ%ﬂdIth%%T%6o§b:
@ﬂD@@%?ﬁ?%%ma@f< — % O N ASHR R 3 OY
THLHDOZ L TH D, BKRakdlLEI R, TLEEHRIZ
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c. A¥ /)

F ¥y /) EE LTA ¥V /) Ahnfeltiopsis flabelliformis
(Harvey) Masuda D (I 2°5t 4 F, 2 h 7/ VBELTLA AT/
1) Grateloupia filicina (Lamouroux) C. Agardh, ¥ > FF¥JHE L
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LD T AV EX T H O L IZIZRE DRI, 7AVEID
RREKIEFIEE T 5o 7 A HHORIL L FRKICEED
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DZETH o7 EHDERICH UG TR LK TETA
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ENZ VTV BIZ, INHLDAF ) VEDOY — XU isfh
Lo TLESILEBRYD %0 VODOHPHEM KL THLW
LEZTWA,

A JEOFA

i (2002b) DEECTOHENMLAFz— - &7 - H > -
74—+ % —A (che dau xanh pho tai . I ¥ 7 AN fEEE A
W) &k, ar7TEE o zAEMD, NP FAFHME T
HICEAICHIHENTWS, 203 ¥ 7HIZPED S A X
N7z &E 2 N AN~ I V7 Laminaria japonica Areschoug
ThHbo F—F I VHOIENELIN M F LB 5EHMT
HY, 5T UROEHOTE THIES N T D a3 v THIE,
TRTZ O ANEOESEETEE LT HEIN 72 DT
H5bo

FEANEFOHH DN TV L~ Y 7, BVl
EENTRED 5 VITTEEFEO R S 420 ~ 30ecm, TEB & Z
15 ~4 mm IS K S MR CHRFEDICE T 5 (X
1) A LA D EH DT TSN TS DIEHRE T T
H5,

FAGEELTE, F2— -5 - Hy - Tr— - 7—4
DTN, HEOFERE R L QITEASVRIZ LT 2 — -
L+ K- v ¥ (chesambo luong) (X 12) 7 &, L LT

BI6 I— =D THELENTWBEN NS LR/ 1)

[FASV] R [HAARD] OFEE LTSNS, 25
BRERETHEOND Z 0%, HAMIHE L T—#K15
MIZETH Do FICLBERTHRITIFATERLND DS, BE
R RHEFIRDITB VAR, A & o T S 255520
Nb, £72, IV 7HIE, EAELLTH O TPICHIHEI N
TWb L) ThHbH, ZBINHE (2000) (ZLAUE, XFF LT
3 Y THOMRICEIRCALETRE 2 SR MR SEAAE L L
THATLEV), LY LD LE8EZNINE THMA LR
DT, RO oL ) FHFEIRME L2 &
W, bRAMIHAD [BAif] #=xF ¥ O F AN
BN L2 e H D05, HFEVIFFETIE o7 &
DEFIZDVWTIE, AR EDIVEREDON-LHED, 4%
SHICHE R ED 2V

NP FLAEFE LI Y TEMIHENSL L) ICh o7
AR - L TR IE bR > TWAR WA, ZOHE
OHLIATF—F I VITOEAETH L Z L, ERFHO
FEPHASAN b L DO HPE 2 S FERIZ 2T TOMIRTH B = & 7%
&, I (2002a) O [HR > 57 S8R L2z &
L CHEML TV A, N b LA TIEFE 2 BUE L TAm 2 5
NTWTHTIEELRWEANEL, FdbTFVERETLL
EEZONDLEWIIOVTIE, M AEL LTS ES
NTVLWEAEDN LW, IV THLZFDVEDEWVR LI,
ED L) BREETOOPERMFAIEHbATNZOPRE
ERRDLZEREG LI ETEEVDL LAWY, kv ¥
TIHEE L OIA BB TWE L VEED LETH S,
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N FLMEEHEE LT3EICHAY, ZOETiEIIC
HHIN TV HEEROAFT RIS, Z ORI - 7
MAEEL EIZOVWTOMEZ BT 7,

NP FLCBT B MEEOEF LY T~ L o i )7 ¢
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BzMMHL2ERESE] oBRGHIESh, A4 bREic
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PETIEEL DS, 3V THEP R YT FEICEE LT
WD H B EHHMEN, THRICE SN ERFEIZIZTT
WZHE DL H A > TWizb v (5E 1998) X b F L 13k~
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%%, FAMBMICEEREEFELE LTwb &7,
N FLDOEHN /7 4 (HaNoi) (&, B & 21000 4FEDFEH %
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BIEDOILEBA N F 203 11 AL E R E 2 S M7 L T—F &
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WHTHHEMAE L TOFHIFE > T TH LIWIETFTHAI,
FL)TTICHENT LT o2 EZTY, oy 7THR Y
T IEDEFRCH WL, EHEIEZR ETH->TWTh L w
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HENVEZDHHAH 572 THH ) TDLH) B AMLTE
THENDH DL VIEFDOFFTBDS, XM F LTI Y THR KR Y
I IE L EOWERET ETHMH LIAO-0TIE v,
lféNb%Aféﬁﬁﬁi¢%ﬁ%ﬁ%ék%i%nf3
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BEROELLBEROFHE LTERHEZRATHI LD
%15 mEREYRESE (]I, 1993) THRES R, £hiC
Zo CTHAMPERI N, EIEEYHBAES (Tokyo Code
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BEEGOBEERMBH Ly Lo THETL T, &
KTHATT 2SRRI L 20T, BHEOFHREPHHE
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Protoperidiniaceae [Dinoph.], Retortamonadaceae
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simplicissima Clemente 1807 A58 b7z,
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1. Foundation of the Society (Table 1)

According to the memory of Professor Isamu Umezaki (Umezaki
1992), several leading phycologists met on 6 May 1951 at Department
of Fisheries, Kyoto University, in Maizuru during the annual meeting
of the Japanese Society of Scientific Fisheries and discussed about
establishment of The Japanese Society of Phycology. After several
preparatory meetings of the initiative promoters, who were mostly
members of the Botanical Society of Japan and/or the Japanese
Society of Scientific Fisheries at that time, they finally agreed to
establish The Japanese Society of Phycology on 11 October 1952 at
the meeting of initiative promoters (phycologists) at Department of
Botany, University of Tokyo, in Hongo, Tokyo, during the 17th annual
meeting of the Botanical Society of Japan. [It was printed in the
first issue of Sorui (Vol. 1, No. 1, 1953) that the Society was founded
on 11 November 1952; however it was an error simply due to the
mistake in proofreading as clearly pointed out by Professor Yoshiteru
Nakamura (Nakamura 1982).] They also agreed to publish “Sorui”
(The Bulletin of Japanese Society of Phycology). In that meeting
Professor Yukio Yamada was appointed as the President of the Society.
Under Professor Y. Yamada, the Regulations of the Society were
drafted, and the first issue of Sorui, No.1 of Volume 1 was published
in the format of AS in March of the next year 1953. On 10 October
1953, the Society had the first general meeting at Kanazawa
University during the 18th annual meeting of the Botanical Society
of Japan, and the Regulations of the Society were approved and
Professor Yukio Yamada was formally elected as the President of the
Society. Since 1952, Professor Y. Yamada served as the President
for 13 years until October 1965. Key events related to the foundation
of the Society are summarized in Table 1.

If we compare the foundation of the Japanese Society of Phycology
with other phycological societies in other countries of the world
(Table 2), I can say that the timing of foundation was quite similar.
For example, the Phycological Society of America was founded in
1946, and the British Phycological Society was founded in 1952.
The Phycological Society of France (La Société Phycologique de
France) was established in 1955. In 1956, the Division of Phycology
was founded in the Botanical Society of Czechoslovakia, and the
Phycological Society of the Philippines was also founded. The
Phycological Society, India, was established in 1959. In Brazil the
Phycological Society was founded later in 1981. The Korean Society

of Phycology was founded in 1986. Most of the societies published
their own periodicals (Table 2).

2. Development of the Society (Table 3)

Starting from 35 active initiators in 1952, the number of the
Society members was about 200 in 1953, aiming to increase up to
300 as a first step. That aim was almost attained in 5 years, i.e. 287
members in 1958. The number of members increased to almost 500
in 1967, and 610 in 1971 including student members and foreign
members. It is now almost 750 including 75 student members and
57 foreign members.

The annual membership fee was only 300 yen (less than U.S.$
1.00 at that time) at the start of the Society. It was raised stepwise to
500 yen in 1962, 800 yen in 1969, 1,200 yen in 1971, 1,800 yen in
1973, 3,000 yen in 1976, 4,000 yen in 1979, 5,000 yen in 1982,
7,000 yen in 1986, and 8,000 yen (approximately U.S.$ 66.00) in
1999 up to the present for the regular member. The annual budgetary
level was about 120,000 yen at first in 1953. It became about
2,000,000 yen in 1974, 8,500,000 yen in 1985, almost 10,000,000
yen in 1986, a little more than 15,000,000 yen in 1994, and is now
about 18,000,000 yen (approx. U.S.$150,000) in 2001, even though
simple comparisons are of course not appropriate.

The first President Professor Yukio Yamada served for 6 terms
until October 1965 (Table 4). Then he was succeeded by Professor
Jun Tokida (1965-68), Professor Hiroyuki Hirose for 2 terms (1969-
72), Professor Yoshiteru Nakamura (1973-74), Professor Kazutosi
Nisizawa for 2 terms (1975-78), Professor Munenao Kurogi (1979-
80), Professor Mitsuo Chihara (1981-82), Professor Kozo Iwamoto
(1983-84), again Professor Mitsuo Chihara (1985-86), Professor
Isamu Umezaki (1987-88), Professor Hiromu Kobayasi (1989-90),
Professor Yusho Aruga for 2 terms (1991-94), Professor Tadao
Yoshida (1995-96), Professor Ikuko Shihira-Ishikawa (1997-98),
Professor Terumitsu Hori (1999-2000), and Professor Yoshiaki Hara
(2001-02).

3. Development of the Bulletin "Sérui” (Table 5)

“Sorui” (The Bulletin of Japanese Society of Phycology) was
published in an A5 format in 3 numbers a volume from 1953 to
1972. Volume 1 contained only 96 pages written only in Japanese,
even though English title was added in each paper. The first English
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Table 1. Key Events for Foundation of the Society

6 May 1951  Ten phycologists (Sokichi Segawa, Seibin Arasaki, Yoshiteru
Nakamura, Shunzo Suto, Hikoei Ohmi, Norio Segi, Yoshio Hasegawa,
Minoru, Katada, Yuichi Yoneda, and Isamu Umezaki) met at a hotel

in Maizuru, Kyoto Prefecture.

[The annual meeting of the Jap. Soc. Sci. Fish. held at Department of

Fisheries, Kyoto University, Maizuru. ]

28 July 1952  Preparatory meeting at Tokai Fisheries Research Institute,
Tokyo.

26 September 1952 Preparatory meeting at Faculty of Fisheries,
Hokkaido University, Hakodate, Hokkaido.

11 October 1952 Proposer meeting at Department of Botany, University
of Tokyo, Hongo, Tokyo. The participants agreed to establish the
Japanese Society of Phycology. The draft regulations were
approved, and Professor Yukio Yamada was appointed as the
President.

[The 17th annual meeting of the Botanical Society of Japan held at
Department of Botany, University of Tokyo, Hongo, Tokyo. ]

The 35 proposers were:

Seibin Arasaki, Toraya Fujiyama, Yoshio Hasegawa, Minoru Hirano,
Hiroyuki Hirose, Yoshihiro Ikoma, Kozo Imahori, Kanichi Inagaki,
Shunpei Ino, Kozo Iwamoto, Minoru Katada, Hideo Kasaki, Toraichiro
Kinoshita, Munenao Kurogi, Tomitaro Masaki, Tomowo Miwa,
Yoshiteru Nakamura, Kenichiro Negoro, Kiichi Okada, Akio Okazaki,
Hikoei Ohmi, Haruo Okuno, Yoshio Sakai, Sokichi Segawa, Norio
Segi, Shunzo Suto, Masahiko, Takamatsu, Tsuyoshi Tanaka, Jun
Tokida, Saburo Ueda, Isamu Umezaki, Shigekazu Yagi, Tomoharu
Yamada, Yukio Yamada, and Yuichi Yoneda.

10 October 1953 The First General Meeting at Kanazawa University,
Kanazawa. The participants approved the regulations and appointed
Professor Yukio Yamada as the President.

[The 18th annual meeting of the Botanical Society of Japan held at

Kanazawa University, Kanazawa, Ishikawa Prefecture. |

paper was published in No.1 of Volume 15 (1967): “Liagora tanakai,
anew species from southern Japan” by Dr. ILA. Abbott. Since then,
only a few English papers written by foreign members were published
on the Bulletin until Volume 27 (1979). “So6rui” was published
quarterly from Volume 21 (1973). It was agreed to publish the
Bulletin in a B5 format from Volume 26 (1978). The English name
of the Bulletin was changed to “The Japanese Journal of Phycology”
and papers written in English could be formally accepted for
publication in that year. Volume 26 contained 192 pages, Volume 27
(1979) 236 pages, and Volume 42 (1994) 462 pages. In each of the
Volumes 26-42, were published 30-35 original papers mostly written
in English.

In due considerations of the international trends in science,

especially in phycology, the ad hoc working group members were
appointed and they had very active discussions in several meetings
during 1993 further to expand scientific activities of the Society. In
approving the conclusions of the ad hoc working group at first by
the Council members in December 1993, the Society finally decided
to publish English journal and Japanese journal, separately, from
1995 (from Volume 43); i.e. the English journal “Phycological
Research™ with a format of A4 and 4 numbers a volume and the
Japanese journal “Sorui” (The Japanese Journal of Phycology) with
a format of BS and 3 numbers a volume. “Phycological Research”
has been published from Blackwell Scientific Publications (presently
Blackwell Publishing). For the very active initiatives of publishing
“Phycological Research” as an international journal, we owe much
to the efforts of the ad hoc working group and especially of Dr. Hiroshi
Kawai, Kobe University. Each volume of “Phycological Research™
published 30-35 original papers in English with a total of 250-300
pages, while “S6rui” published about 250 pages mostly written in
Japanese in each volume. “Phycological Research™ has of course a
good international reputation. From this year, “Sorui” was published
in an A4 format. Successive Editors-in-Chief of “Sorui” and
“Phycological Research” are summarized in Table 4.

Publication of The Japanese Journal of Phycology was financially
supported in part by Monbusho (Ministry of Education, Science,
Sports and Culture) first in 1980, receiving 700,000 yen (Table 3).

Table 2. Phycological Societies in Other Countries

1946 Phycological Society of America
“News Bulletin™ (1948-1964)
“Journal of Phycology” (from 1965, Vol.1)
1952 British Phycological Society
“British Phycological Bulletin” (1952-1968)
“British Phycological Journal” (from 1969, Vol.4)
1955 Société Phycologique de France
“Société Phycologique de France, Bulletin™ (no.1, 1955 - no.12,
1968)
“Bulletin de la Société Phycologique de France™ (no.13, 1969 -
n0.23, 1978)
“Letters Phycologique”
“Cryptogamie: Algologie” (Vol.1, 1980-)
1956 Division of Phycology (in Botanical Society of Czechoslovakia)
Phycological Society of the Philippines
1959  Phycological Society (India)
“Phycos™ [Journal of the Phycological Society (India)] (1962- )
1981  Phycological Society (Brazil)
1986  Korean Society of Phycology
“Korean Journal of Phycology™ (1986- )
“Algae” (Vol.11, 1996-)
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Table 3. Number of Members, Annual Fees, and Annual Budget

Year Members Annual Fees Annual Budget Financial Support by

MEXT
1953 186 ¥ 300 ¥ 120 X 10°
1958 287 300 170
1962 380 500 230
1966 490 500 470
1969 585 800 750
1971 610 1,200 750
1973 522 1.800 1,500
1976 560 3.000 3,500
1977 519 3.000 3,540
1978 553 3,000 4,230
1979 577 4,000 4,720
1980 535 4,000 5.700 ¥ 700 X 103
1981 602 4,000 6.420 740
1982 608 5.000 8,090 980
1983 626 5.000 7.050 1.000
1984 640 5.000 8.530 1,100
1985 634 5,000 8,440 1,100
1986 647 7,000 9,760 1,100
1987 636 7,000 11,220 1.040
1988 630 7,000 12,350 930
1989 637 7,000 11.690 930
1990 645 7.000 13.430 970
1991 644 7.000 14,340 970
1992 646 7.000 14.640 970
1993 646 7,000 14,030 1.060
1994 658 7,000 15,760 1,190
1995 663 7,000 14,800 1,150
1996 740 7.000 14,720 1.200
1997 692 7.000 14,630 1,230
1998 728 7.000 15,640 1.250
1999 750 8.000 15,770 1.060
2000 756 8,000 17,500 1,800
2001 753 8.000 18.000 1.900

Now, the publication of “Phycological Research™ has been financially
supported by Monbusho (Monbukagakusho), receiving 1.900.000
yen in 2001 and 2,100,000 yen in 2002.

4. Annual Meetings and Autumn Symposia

[ was personally involved in the Society at first in 1967 as a
manager of a social gathering of the Society members participated
in the spring meeting of the Japanese Society of Scientific Fisheries
usually held in Tokyo. At that time the Society had no independent

meetings and only had a social gathering every year in spring at the

occasion of the Japanese Society of Scientific Fisheries annual
meeting and a satellite meeting like a lecture meeting or symposium
at the occasion of the annual meeting of the Botanical Society of
Japan in autumn. Most of the members of the Society had been
wishing to have an independent meeting for presentation of their
own scientific research results. Finally in 1977 the Society could
have independently the first spring meeting at Tokyo Gakugei
University, which was attended by about 100 members with 22
presentations (Table 6). Since then, the Society continued to hold
the meeting every year till now, and this meeting in 2002 is the 26th
annual meeting of the Society. In recent years, 200-250 members
attended each annual meeting and 90-95 papers were presented in
each meeting.

Before 1985 the Society had a general meeting and a special lecture
meeting usually in autumn every year as a satellite meeting at the
annual meeting of the Botanical Society of Japan. The first autumn
symposium was held in Niigata in 1985 and after that the autumn
symposium was held almost every year as a satellite meeting at the
time of the annual meeting of the Botanical Society of Japan. From
1993 the autumn symposium has been held mostly in Tokyo every
year with a special topic independently or in cooperation with the
Japan Seaweed Association and/or the Japanese Society of Marine
Biotechnology.

Field trips and/or workshops held just after annual meetings of
the Society together with seminars held at times have given important
opportunities to the Society members to have friendly
communications with each other as well as to learn aspects of

specified topics.

5. Anniversary Activities

Various activities were carried out in celebrating the 10th, 20th,
30th and 40th anniversary of the Society.

The index for Volumes 1-10 of “Sorui” was published in 1963 in
commemoration of the 10th anniversary of the Society. The 20th
Anniversary Commemorative Lectures were held at Nagoya
University in 1972. The index for Volumes 11-20 was published in
1974 in celebration of the 20th anniversary of the Society. In 1982,
the 30th Commemorative Lectures and Symposium were held at
University of Tsukuba. The 30th Anniversary Issue was published
as No.4 of Volume 30 of the Japanese Journal of Phycology, including
records of the commemorative lectures, the thirty years history of
the Society and the cumulative index for Volumes 1-30 of “Sorui™
(Bulletin of Japanese Society of Phycology and Japanese Journal of
Phycology). Thus, activities of the Society until 1981 were well
summarized in this issue. At the 40th anniversary in 1992, no special
programs were planned; however, special contributions by the

President, ex-Presidents and young phycologists for memorizing the



Table 4. Presidents, Editor-in-Chief, and Remarks

President Editor-in-Chief Remarks

1952 Yamada Yukio Foundation of Soc.
(Oct. 11)

1953 Yamada Yukio Nakamura Yoshiteru Regulations of Soc.
President tenure 2
years, elected at
General Meeting.
“Sorui” (AS) 3 nos./Vol.

1954-55 Yamada Yukio Nakamura Yoshiteru

1956-57 Yamada Yukio Nakamura Yoshiteru Council established

1958-59 Yamada Yukio Nakamura Yoshiteru

1960-61 Yamada Yukio Nakamura Yoshiteru President election by
members

1962-63 Yamada Yukio Nakamura Yoshiteru

1964-65 Yamada Yukio Nakamura Yoshiteru

1965-66 Tokida Jun Ohmi Hikoei Honorary President

1967-68 Tokida Jun Ohmi Hikoei

1969-70 Hirose Hiroyuki Tsubo Yoshihiro

1971-72 Hirose Hiroyuki Tsubo Yoshihiro

1973-74 Nakamura Yoshiteru ~ Tatewaki Masakazu “Sorui” published
quarterly

1975-76 Nisizawa Kazutosi ~ Chihara Mitsuo FY: Jan.-Dec.

1977-78 Nisizawa Kazutosi ~ Kobayasi Hiromu  English papers accepted;
B5 from Vol.26 (Jap. J.
Phycol.)

1979-80 Kurogi Munenao Yoshida Tadao Financial support from
MESC

1981-82  Chihara Mitsuo Hori Terumitsu

1983-84 Iwamoto Kozo Miura Akio

1985-86 Chihara Mitsuo Kobayasi Hiromu

1987-88 Umezaki Isamu Tsubo Yoshihiro

1989-90 Kobayasi Hiromu Aruga Yusho

1991-92  Aruga Yusho Shihira-Ishikawa Ikuko

1993-94  Aruga Yusho Shihira-Ishikawa Ikuko

1995-96 Yoshida Tadao Inouye Isao Jpn.J.Phycol. & Phycol.
Res.

1997-98  Shihira-Ishikawa IkukoHoriguchi Takeo

1999-00 Hori Terumitsu Horiguchi Takeo

Tanaka Jiro

2001-02 Hara Yoshiaki Tanaka Jiro

Phycological Research  Editor-in-Chief

1995-1998
1999-2002

Kawai Hiroshi (Vol.43-47)
Motomura Taizo (Vol.48-50)

past and for future expectations were published on No.4 of Volume
40 of the Japanese Journal of Phycology.

6. The Japanese Society of Phycology Prize
The Japanese Society of Phycology Prize (JSP Prize) was
founded on the basis of the Yamada Fund in 1991 for awarding the

author(s) of the best paper on the Japanese Journal of Phycology

published in a previous year. The first prize was awarded on 30
March 1992 to Miyuki Maegawa and Washiro Kida [Distribution
pattern of Ecklonia cava (Phaeophyta) marine forest in the coast of
Shima Peninsula, central Japan. Jpn. J. Phycol. 39: 173-178.]. The
JSP Prize (No.2) winners in 1993 were Isao Inouye, Yoshiaki Hara
and Mitsuo Chihara [Further observations on Olisthodiscus luteus
(Raphidophyceae, Chromophyta): the flagellar apparatus
ultrastructure. Jpn. J. Phycol. 40: 333-348.]. The JSP Prize (No.3)
was awarded in 1994 to Kazuhiro Kogame and Hiroshi Kawai
[Morphology and life history of Petalonia zosterifolia (Reinke) O.
Kuntze (Scytosiphonales, Phacophyceae) from Japan. Jpn. J. Phycol.
41:29-37.].

Due to the separate publications of “Phycological Research™ and
“Sorui” (Japanese Journal of Phycology), the JSP Prize was
reconsidered during 1995-1996 to be awarded to the author(s),
member(s) of the Society, of the best article on “Phycological
Research” or “Sorui” published in a previous year. In 1998, the JSP
Article Prize (No.1) was awarded to Shigeo Kawaguchi [Taxonomic
notes on the Halymeniaceae (Gigartinales, Rhodophyta) from Japan.
III. Synonymization of Pachymeniopsis Yamada in Kawabata with
Grateloupia C. Agardh. Phycol. Res. 45: 9-12.] and the JSP Article
Prize (No.2) to Dieter G. Miiller [New members of a group of DNA
viruses infecting brown algae. Phycol. Res. 45: 85-90.]. The JSP
Article Prize (No.3) winners in 1999 were Chikako Nagasato, Taizo
Motomura and Terunobu Ichimura [Selective disappearance of
maternal centrioles after fertilization in the anisogamous brown alga
Cutleria cylindrica (Cutleriales, Phaeophyceae): Paternal inheritance
of centrioles is universal in the brown algae. Phycol. Res. 46: 191-
198.]. The JSP Article Prize (No.4) winners in 2000 were Tsuyoshi
Abe, Michio Masuda, Teruaki Suzuki and Minoru Suzuki [Chemical
races in the red alga Laurencia nipponica (Rhodomelaceae,
Ceramiales). Phycol. Res. 47: 87-95.]. The JSP Article Prize (No.5)
was awarded in 2001 to Xing-Hong Yan and Yusho Aruga [Genetic
analysis of artificial pigmentation mutants in Porphyra yezoensis
Ueda (Bangiales, Rhodophyta). Phycol. Res. 48: 177-187.].

7. Cooperation with and Contribution to International

Societies

The 7th International Seaweed Symposium was held in Sapporo,
8-12 August 1971, largely owing to the active cooperation of the
members of the Society. At the 15th International Botanical Congress
in Yokohama, 1993, a number of members of the Society contributed
very actively to the congress in their respective research fields.

The Society cooperated with the Korean Phycological Society to
hold the First Korea-Japan Symposium on Phycology in Seoul, Korea,
in 1989. Success of the Symposium was largely due to the kind

planning and arrangement of Professor In Kyu Lee, Seoul National



Table 5. “Sorui” and “Phycological Research”

1952 Foundation of the Society

1953 *“Sorui” (Bulletin of Japanese Society of Phycology)
Vol. 1 (nos.1-3) A5

1973 Vol.21 (nos.1-4) A5

1978  “Japanese Journal of Phycology™ (Sorui)
Vol.26 (nos.1-4) BS

1995 “Phycological Research”
Vol.43 (nos.1-4) A4

“Sorui” (Japanese Journal of Phycology)

Vol.43 (nos.1-3) BS

2002 Sérui” (Japanese Journal of Phycology)
Vol.50 (nos.1-3) A4

University. The Second Japan-Korea Symposium on Phycology was
held at University of Tsukuba in 1991 in cooperation with the Korean
Society of Phycology. These two symposia were the basis of holding
the Asia-Pacific Phycology Forum in Seoul, Korea, in 1993, which
was finally directed to establish the Asian Pacific Phycological
Association (APPA) for holding the Asian Pacific Phycological
Forum (APPF) every three years, starting from the first forum
successfully held in Sydney, Australia, 1996, by the kind arrangement
of Dr. Robert J. King, University of New South Wales. The second
forum was also successfully held in Hong Kong, China, 1999, by
the generous arrangement of Dr. Put O. Ang, Jr., Chinese University
of Hong Kong, and now we have the third forum here in Tsukuba.
We had an international symposium “Phycology toward the 21st
Century” in Yamagata in June last year (2001) with success by the
kind arrangement of Dr. Yoshiaki Hara of Yamagata University.

Members of the Society have contributed much actively to
international meetings such as International Seaweed Symposium
(ISS), International Phycological Congress (IPC), International
Marine Biotechnology Conference (IMBC), and Asian Pacific
Phycological Forum (APPF) of the International Seaweed
Association, International Phycological Society, International Marine
Biotechnology Association and Asian Pacific Phycological
Association, respectively.

A lot of scientific papers presented by the Society members in
international meetings such as ISS, IPC, IMBC and APPF were
published on respective Proceedings or international journals. Such
international contributions by the Society members are considered
to be increasing in recent years in addition to the increase of
contributions to the journal “Phycological Research™ published by
the Society.

8. Other Activities to be Recorded
Starting from 1890s, phycological research in Japan was carried

out and directed by such scientists as Dr. Kintoro Okamura, Dr. Kingo

Miyabe and Dr. Kichisaburo Yendo during the late 19th century and
the early 20th century. In addition, earlier development of phycology
in Japan also owed much to Dr. Yukio Yamada, the First President of
the Society, Dr. Jun Tokida, the Second President of the Society, and
many other pioneer phycologists. It can be said that activities of the
Japanese Society of Phycology have been based on their earlier
activities of nearly 100 years. It is already 50 years since the
establishment of the Society. It should be mentioned here only the
famous books “Nippon Kaisoshi (Japanese Algae)” (1936) and
“Nippon Sorui Zufu (Icones of Japanese Algae), Vol.1-7" (1907-42)
elaborated by Dr. K. Okamura and the textbook “Kaisan
Shokubutsugaku (Marine Botany)” (1911) by Dr. K. Yendo as
representative books of phycology written by Japanese phycologists
in earlier stages of the development of phycology in Japan.

There have been a lot of phycological books written by the Society
members, even though to our regret they were almost all published

in Japanese. Publications of phycological books in recent years in

Table 6. Anual Meetings of JSP

Meetings Venues (Chairman) 1y 2)
1 st (1977) Tokyo Gakugei Univ. (H. Kobayasi) 97 22
2 nd (1978) Tokyo Gakugei Univ. (H. Kobayasi) 110 25
3 1d (1979) Tokyo Univ. of Fisheries (M. Katada) 127 35
4 th (1980) Tokyo Univ. of Fisheries (M. Katada) 122 41
5 th (1981) Univ. of Tsukuba (K. Nisizawa) 125 49
6 th (1982) Univ. of Tsukuba & 30™ Ann. Lect.

(T. Yamagishi) 125 55
7 th (1983) Muroran Prince Hotel (Y. Sakai) 111 54
8 th (1984) Tokyo Gakugei Univ. (H. Kasaki) 133 53
9 th (1985) Tokyo Gakugei Univ. (H. Kobayasi) 130 52
10th (1986)  Univ. of Tsukuba (H. Fukushima) 146 58
11th (1987) Kyoto Univ. Rakuyu Kaikan (Y. Tsubo) 120 49
12th (1988) Mie Univ. (H. Iwasaki) 117 54
13th (1989) Japan Women's College of Phys. Educ. 153 50

(H. Fukushima)
14th (1990) Kobe Univ. (Y. Tsubo) 132 55
15th (1991) Univ. of Ryukyus (S. Kamura) 133 72
16th (1992) Tokyo Univ. of Fisheries (A. Miura) 133 57
17th (1993) Tokai Univ. Fac. Mar. Sci. (N. Yamada) 131 60
18th (1994) Toyama Pref. Citizen Hall (J. Hamada) 164 63
19th (1995) Kochi Castle Hall (M. Ohno) 151 72
20th (1996) Toho Univ. Fac. Sci. (M. Yoshizaki) 250 90
21st (1997) Hiroshima Univ. Fac. Sci. (T. Nakano) 178 75
22nd (1998) Shimoda Tokyu Hotel (Y. Yokohama) 222 85
23rd (1999) Yamagata Univ. (E. Takahashi) 191 82
24th (2000) Nagasaki Univ. Bunkyo Campus (T. Yotsui) 207 95
25th (2001) Nippon Dental Univ. (S. Komiya) 254 75
26th (2002) Nat. Inst. Adv. Indust. Sci. & Technol.

(M. Watanabe)
1) No. of participants, 2)No. of presentations




Japan to be especially mentioned here are 3 volumes of “An Illustrated
Atlas of the Life History of Algae™ (1993-94) edited by Dr. Terumitsu
Hori, a textbook “Biology of Algal Diversity” (1997) edited by Dr.
Mitsuo Chihara, and “Marine Algae of Japan” (1998) written by Dr.
Tadao Yoshida which is a complete revision of “Nippon Kaisoshi”
(1936) by Dr. K. Okamura.

Another important contribution that I believe to be mentioned is
the pressed algal designs, the so-called “Algal Art” or “Seaweed Art”,
developed by Dr. Yasutsugu Yokohama, Professor Emeritus of
University of Tsukuba. It is back to around 1979, more than 23
years ago, when Dr. Y. Yokohama started to make artistic pressed
seaweed herbarium specimens including framed specimens. Since
then, he has worked together with Ms Michiyo Noda, an excellent
collaborative graphic designer, to develop furthermore the “Pressed
Algal Designs” or algal art. They applied their pressed algal designs
to the phycological, ecological and environmental education for
common people, especially for young people including school
children in addition to publicize enjoyment and importance of
seaweeds in increasing the awareness of seaweeds to general citizens

to understand the importance of seaweeds in environmental issues.

During the fifty years (half a century) of the Society, I believe
that we have actually cooperated with each other among the Society
members as well as with phycologists in other parts of the world and
learnt much about the progress of phycology in the world. I would
say that most of the phycologists active now in Japan are 3rd or 4th
generations as seen from the time of Dr. Kintaro Okamura. They, or
you, have actively expanded their/your research fields in phycology.
[ believe that the succession of phycological knowledge and further
development of phycology especially by young phycologists are
strongly expected.
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The Marine Algal Research in Korea

- Past, Present and Future in Relation to Japan and Asian Pacific -

In Kyu Lee

(Prof. Emeritus, School of Biological Sciences, Seoul National University, Seoul 151-742, Korea)

Abstract

So far on taxonomy and ecology, the phycological researches on
marine algae of Korea have a history over a hundred years. However,
actual academic activities by Koreans can be said to have been only
some thirty years or so. During the time about 1,200 papers have
been published by more than 50 Ph.Ds and ca. 300 graduate students
and research fellows. About 820 taxa of marine algae from South
Korea were currently listed up. Ecological studies were begun since
1970. The research trends are from simple floristic studies in the
1970's to broad analyses of community structures adopting various
advanced ecological techniques. Phylogentic and taxonomic studies
are initiated mostly by Ph.D. theses starting from morphotaxonomy
and life history to molecular phylogenetics. Even though the floristic
and distributional aspects of Korean marine algae are much similar
to Japan, its species compositions are very unique, occurring many
endemic taxa to study further. Studies on Korean marine algae are
so much indebted to Japanese phycological progress. The brilliant
jubilee of Japanese Society of Phycology demonstrates us how the
pioneer spirit and enthusiasm for academic achievement by so many
famous frontier phycologists in the last century was fruitful. Seeing
this achievement, we also have a dream for our younger phycologists
to create a new phycological paradigm of Asian-Pacific in this 21th

century.

Introduction

The phycological research on marine algae of Korea has the history
over a hundred years. However, actual academic activities by Koreans
can be estimated to start since 1966 when the paper 'On the
geographic distribution of marine algae in Korea' was published by
Prof. Kang, Jae Won and after 20 years on going to organize the
Korean Phycological Society in 1986. The first paper dealing with
the Korean marine algae was published in 1892 by Dr. Okamura,
Kintaro, the founder of Japanese phycology. However, J. Agardh
(1889) previously reported a new species, Sargassum coreanum,
mentioning its locality as 'ad oras Coreae'. Thus we can presume
this new species would come from the Korean coast, although he
did not mention the locality in detail.

The paper by Okamura(1892) was 'The marine algae of Fusanho,
Chosen' with 17 species collected from Pusan. A graduate student
of Tokyo Imperial University, Y. Kaneda collected these samples
on the way of geological field trip from Tokyo to Wonsan, staying

one day at Pusan. Thereafter until 1945 only a few Japanese and
European phycologists have published papers dealing with the
Korean marine algae (Okamura 1913, 1914, 1915a,b,c, 1917; Cotton
1906; Grubb 1932; Yamamoto and Kawamoto 1942).

Especially Dr. Okamura visited Korea twice in 1911 and 1912 to
see the Porphyra farming on the southern to western coast, and then
reported the characteristics of Korean flora in 1913, mentioning its
similarity to the flora of Japan. In his masterpiece 'Nippon Kaisoshi
(1936)" he cited lots of Korean localities in geographic distribution,
some of which were confirmed through these field trips. Because of
this notice that Korean flora was very similar to Japan, many Japanese
phycologists felt no attraction to study the Korean flora. That was
one of the reasons why the Korean marine algae were not opened
earlier (Prof. Yamada, Yukio, pers. comm.).

The first paper published by Korean was 'A catalogue of the marine
algae from Pusan' by J. Rho(1954). He(1958) extended this work to
'A preliminary survey of the marine algae of Korea' as a M.S. thesis
at Duke University, listing up 19 forms, 7 varieties and 300 species
with their geographical distribution. However, his paper included
many errors and could not be referred further. After this, a milestone
work by Prof. Kang(1966) of Pusan Fisheries University was
published as a thesis for Ph.D. at Seoul National University (SNU).
He described all the taxa reported until then as well as his own
collections for more than 10 years, citing their localities, and divided
Korean coasts into 5 sections according to the hydrographical
characteristics.

On the other hand, coming back from Hokkaido University I. Lee
and his students began to study taxonomy and ecology of benthic
marine algae, and published many papers since 1970 to support two
main schools of marine algal studies, Pusan Fisheries University (=
Bukyung National University) and Seoul National University.
Therefore, a real academic history of the studies on benthic marine
algae in Korea can be said so young as to be only some thirty years
or so. During the time more than 1,200 papers were published on
this field by ca. 50 doctorates and 300 graduate students and research

fellows.

Floristic Studies
In floristic studies, Okamura(1892) firstly listed up 17 species,
11 reds, 3 browns, and 3 greens, and mentioned that a few Sargassums

could not identify due to fragmentary collections. The second paper
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was by Cotton(1906) on 'Marine algae from Corea'. He listed 26
taxa from Wonsan and Pusan, including two new species, Ceramium
hamatum and Dumontia simplex. The former however was identified
as Campylaephora hypnaeoides. He wrote this paper with the
specimens collected by Wakefield and by Hooker deposited in Kew
Herbarium.

Okamura(1913) listed 102 taxa in total, 8 green, 30 brown, 63
red, and 1 blue green algae, introducing a new species Ecklonia
stoloniferafrom Pusan. He included his previous list as well as Cotton
(1906), and all the other collections by K. Kimura in 1900, Y.
Wakitani in 1911 and Y. Seki in 1912. After that Okamura(1915a,b,c,
1917) enumerated again 172 taxa and reviewed the characteristic of
Korean flora that the eastern and southern coasts were much similar
in geographic distribution to Pacific Japan and also the Japan Sea
coast of Honshu represented mostly by temperate and some sub-
boreal but no real boreal taxa in Korea. Grubb(1932) mentioned 31
species of Korean algae, including the list by Cotton(1906), and
divided the Korean coasts into the eastern (Duman-river to Wonsan),
the east-southern (Wonsan to Pusan), and the western (Pusan to
Kunsan) coasts.

Okamura(1936) in 'Nippon Kaisoshi' listed Korean localities for
a total 164 taxa of marine algae, 12 green, 46 brown, 105 red, and 1
blue-green algae. After this only one paper by Yamamoto and
Kawamoto(1942) listing 158 taxa was published before 1945.

As mentioned the first paper by the Korean was by J. Rho(1954).
The same year, J. Kang and B.D. Lee reported 'A check list of Korean
marine algae' as an oral presentation at the annual meeting of Korean
Biological Society. And then, J. Kang(1956, 1958) reported
'Unrecorded marine algae in Korea I and IT', adding taxonomic notes
on them for the first time. He(1960) published summer algal flora of
Cheju Island, including 13 unrecorded taxa, and in 1962 gave them
the Korean names, listing up 303 taxa.

Two Japanese phycologists, Okamoto(1963, 1964) and Noda
(1966) published a checklist and flora respectively. The former was
alist by Azuma's collection during 1924-45 to include 31 taxa, while
the latter was dealing with 182 Korean taxa and Chinese flora
collected during 1935-43. Noda described a new species Pelvetia
minor, formerly known as P. wrightii f. japonica. However, it was
named already as P. siliquosa by Tseng and Chang(1953).

J. Kang's milestone work (1966) was published under such a
historical background. His list includes a total 414 taxa, 11 blue-
greens, 61 greens, 95 browns, and 247 reds. His division of Korean
coasts into 5 sections was (1) the North-East Coast, from upper
eastern down to Wonsan, (2) the South-East Coast, down to Wolgi
of Youngil Bay, (3) the South Coast, the whole southern coast to
western before Baekryeongdo Island, including Ulrungdo Island, (4)
the West Coast, from Baekryeongdo Island to upper north, and (5)
the Cheju Island.

Following this work, J. Kang and C. Park(1969) reported the
summer algal flora of Dockdo Island with 50 taxa, and I. Lee(1973)
published a flora of Baekryeongdo Island on the mid-western coast,
adding taxonomic notes on 77 taxa. Some remarkable papers dealing
with the flora were published later on, e.g., of Kwang-Yang Bay on
the southern coast (I. Lee and Y.H. Kim 1977), Dockjeokdo Island
on the western coast (I. Lee 1980), Kyeonggi Bay on the western
coast (H.B. Lee and I. Lee 1981), etc. These are the floristic papers
investigated for four seasons through the year and added lots of
unrecorded taxa to Korean waters. Many other floristic works were
however mostly investigated during summer season in connection
to field surveys for natural conservation activities (I. Lee and S. Yoo
1978; S. Yoo and I. Lee 1979; J. Kang and C.W. Lee 1979; J. Kang
etal. 1980, 1981; I. Lee and S. Boo 1981, 1982, 1984, 1988; 1. Lee
and H.B. Lee 1982; I. Lee et al. 1983, 1986a,b, 1987; H.B. Lee and
Y. Oh 1986; Y.H. Kim et al. 1996, etc), or simply for flora studies
(S.Boo 1987; B. Oh and H.B. Lee 1989, etc.). Through these floristic
studies the first new genus, Gloeophycus koreanum by 1. Lee and S.
Yo00(1979), was found from Gyeogryeolbi-Islands on the western
coast of Korea. Some intensive floristic studies or reviews on the
flora of the eastern coast were carried out (J.W. Lee and H.B. Lee
1997; 1. Lee and Y.H. Kim 1999, etc.). T. Cho and S. Boo(1998a,b.c)
published the flora of Oeyondo Island on the western coasts giving
a detailed remarkable morphological description of the species.

On the other hand, I. Lee(1972) reported unrecorded marine algae
with description. Such papers on unrecorded taxa to Korean waters
have been continued (C. Sohn and J. Kang 1980; C. Song and C.
Sohn 1983; 1. Lee et al. 1988, 1989; Y.P. Lee and I. Lee 1988, Y.P.
Lee and S. Yoon 1996, etc.). By these efforts the benthic marine
algae of South Korea were understood somewhat broadly. I. Lee
and J. Kang(1986) listed up all these taxa known up to then as 620 in
total, 48 blue-greens, 81 greens, 135 browns, and 356 reds in the
first volume of the Korean Journal of Phycology, giving the revised
Korean name to all of them. In this year Y.P. Lee and S. Kang(2002)
published a catalogue of Korean marine algae (excluding blue-greens)
as a book enumerating 753 taxa in total, 98 greens, 166 browns, and
489 reds, and S. Y00(2002) listed a total 67 taxa of blue-greens.
Thus, the Korean marine algae so far listed up to now are 820 taxa in
total. This data is from South Korea, including partial North Korean
algae known before 1945 and by Noda(1966).

Ecological Studies

The ecological studies on benthic marine algae in Korea were
first attempted by S. Song et al.(1970). They adopted quadrat method
by Saito and Atobe(1970) to analyse the algal vegetation in intertidal
zone and interpreted the result according to Taniguti(1961). This
became a standard method for ecological studies in Korea later on.

For instance, K.W. Lee(1973) investigated algal vegetation of



Dongbaeksum, Pusan and reported that about 77 species (66%)
among 116 investigated were luxuriant during September, while all
these taxa were prosperous during January and May, showing Hizikia
tusiformis - Ishige okamurae association in sheltered place, and
Gloiopeltis furcata - Myelophycus caespitosus - Hizikia tusiformis
- Eisenia bicyclis association in open area facing wave action. C.
Sohn(1975) analysed the vegetation on southern coast by the same
method and mentioned that they were Myelophycus alliance
including Gigartina intermedia - Sargassum sagamianum association.

Phenological survey through the year was first investigated in
Kwang-Yang Bay of the southern coast by I. Lee et al.(1975). They
reported that the representative dominant species was Sargassum
thunbergii in January, Chondria crassicaulis in March, Ulva pertusa
in May to July, U. pertusa and Gigartina intermedia in September,
and Gelidium pusillum in November, while the algal vegetation
estimated by dry weight was most prosperous in May and poorer in
July.

Y.P. Lee and I. Lee(1976, 1982) analysed the coverage, frequency,
dominance and species consolation diagram based on chi-square
value of the vegetation in Cheju Island through the year, and
mentioned that they were characterized by Ishige okamurae, Hizikia
fusiformis, Sargassum thunbergii, and Caulacanthus okamurae in
the upper, Ulva pertusa, Corallina pilulifera and Colpomenia sinuosa
in the middle, and Sargassum hemiphyllum in the lower tidal zone,
respectively. The algal vegetation of Cheju Island was reinvestigated
by S. Park(1992) for Ph.D. thesis, and mentioned that Ulva pertusa,
Colpomenia sinuosa, Hizikia fusiformis, and Corallina pilulifera were
the most dominant group in intertidal zone through the year.

S. Yoo and L. Lee(1980) summarized the character of summer
algal vegetation on the southern coast of Korea, using Sgrensen's
similarity index for 14 algal communities reported previously, and
concluded that it was distinguished by Myelophycus simplex alliance,
which were divided into Ishige okamurae - I. sinicola association on
the western coast part, and Colpomenia sinuosa - Ecklonia cava
association on mid- to eastern coast part. S. Yoo(1982), the first
Ph.D. in phycology at SNU, analysed the marine ecosystem of
Incheon artificial dock on the western coast, adopting species
diversity, evenness, and similarity indices for benthic algal
community. This work was reinvestigated at the same place by J.
Y00(1994) to examine the change of ecosystem after 10 years.

A new approach for quantitative and qualitative analyses of the
algal communities was first attempted by Y.H. Kim(1983) in his
Ph.D. thesis. He selected one site each from the eastern, southern,
western, and Cheju Island coasts of intertidal zone to compare the
community structures, adopting the principal component analysis
through analyses of reciprocal average, species relationship and
species diversity for classification, clustering and ordination. He
concluded that the vegetation of the coasts becomes different

according to the localities not by the seasonality but by the
environmental characteristics such as light, temperature, etc. This
was the first actual ecological paper dealing with the intertidal benthic
algae in Korea.

The subtidal vegetation of benthic marine algae was first
investigated by C. Sohn et al.(1982, 1983), adopting association
analysis of the species. According to them at Dolsando Island on the
southern coast, the intertidal vegetation was characterized by
Sargassum thunbergii, Ulva pertusa, Hizikia fusiformis and Chondria
crassicaulis in the upper, and S. thunbergii, Leathesia difformis,
Polysiphonia urceolata and Melobesioideae in the lower zone, while
the subtidal zone was characterized by U. pertusa, Codium fragile,
C. crassicaulis and Gigartina tenella in the upper, Myagropsis
myagroides and Sargassum tortile in the middle, and Sargassum
sagamianum, Undaria pinnatifida, S. thunbergii and Gelidium
divaricatum in the lower zone. According to cluster analysis by
similarity indices, the algal vegetation in Korea can be divided into
inner and outer bay groups, representing the area by Colpomenia
sinuosa - Ecklonia cava association subordinated by Myelophycus
simplex alliance. C. Sohn(1987) characterizing Korean benthic algal
communities in his Ph.D. thesis mentioned that among 447 species
encountering commonly on the Korean coasts the most popular
species were Gymnogongrus flabelliformis (97.1%), Enteromorpha
compressa (94.3%), Gloiopeltis furcata (94.2%), Ulva pertusa (91.4
%), Codium fragile (91.4 %), and Carpopeltis affinis (91.4%),
whereas the algal communities could be classified into Gelidium
divaricatum - Corallina pilulifera association, Gloiopeltis furcata -
Chondria crassicaulis association, Scytosiphon lomentaria -
Polysiphonia morrowii association, and Ishige sinicola - Hizikia
fusiformis association subordinated by Ulva pertusa alliance among
different localities. He introduced the functional group concept for
the first time in Korea.

Such ecological studies were followed by some investigators for
their Ph.D. theses. J.W. Lee(1991) dealt with the community structure
and the geographic distribution of intertidal zone on the eastern coast
by importance value, biomass, and Rhodophyta/Phaeophyta ratio.
S. Park(1992) analysed algal vegetation of Cheju Island by
importance value, biomass, and functional form. W.J. Lee(1994)
similarly studied on subtidal community of Ulrungdo Island. J. Yoo
(1994) investigated primary and secondary production of marine
ecosystem in Incheon artificial dock. B. Oh(1998) analysed flora
and community structure of the western coast of Korea, etc.

On the other hand, H.S. Kim et al.(1983) published a paper on
algal vegetation in association with the invertebrate fauna. They used
the line transect and quadrat method to analyse the vertical
distribution of flora and fauna from intertidal to subtidal zones at
Aninjin of the eastern coast. This work was continued on the east-
southern coast (I. Lee et al. 1984) and on the mid-western coast (L.
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Lee et al. 1985).

C.W. Lee and J. Kang(1977) first published an autecological paper
on Myagropsis myagroides near Pusan, and then C. Koh and N. Sung
(1983) and C. Koh(1983) dealing with population of Sargassum
confusum from Juckdo Island of the eastern coast. The latters
investigated phenology and productivity of this alga through the year,
and concluded that it showed an annual life cycle, giving a maximum
weight in May, a maximum length and biomass in June, and a fertility
from June to August, so that it began to grow at 15°C, became
maximum at 15-18°C, and decreased at 23-24°C. C. Koh et al.(1989)
extended such studies mentioning the algal zonation and seasonality
in subtidal area of Ohori on the eastern coast.

Adopting correspondence analysis, Y. Park and Y.H. Kim(1990)
investigated phytogeographical characteristic of marine algae on the
western coast, and concluded that the distribution of marine algae
was divided into coastal zone and outer islands, as well as upper,
middle and lower zones according to the latitude. K. Nam et al.(1996)
investigated algal community in Youngil Bay of the eastern coast
by line transect method and concluded that the seasonality of the
vertical distribution was affected primarily by water temperature and
tidal level as well as light intensity.

Y.H. Kim and I. Lee(1986), and Y.H. Kim(1987) studied algal
succession for the first time. They used artificial substrata at intake
and discharge canals of the power plant to examine the colonization
and succession of marine benthic algae for years. This was continued
at Incheon artificial dock on the western coast to observe
recolonization of the benthic algal community after disturbance by
water pollution (J. Yoo et al. 1991), and on structure and succession
of algal community at artificial substrata in intertidal zone of Cheju
Island (C.J. Kim 1998). Since 1990 several papers dealing with
succession on permanent quadrat were also published (Y.H. Kim et
al. 1992; Y.H. Kim and J. Yoo 1994; Y.H. Kim 1994; Y.H Kim and
S. Park 1997). Among them Y.H. Kim and J. Yoo(1994) investigated
algal succession for 3 years to place permanent quadrat at Sargassum
thunbergii dominant area, and found that the alga reappeared in 6
months at intertidal zone, and in 2 years at subtidal zone.

Lastly, the vegetation analyses of benthic marine algae near
thermal effluents of large power plant were conducted by Y.H. Kim
and his coworkers (Y.H. Kim 1986; H.K. Kim and Y.H. Kim 1991;
H.G. Kim et al. 1992; Y.H. Kim and S. Huh 1998). Their works
were classified into two aspects, qualitative and quantitative analyses
of warm-tolerant species at discharge canal, and effects of thermal
pollution to algal population near the power plant areas.

Apart from these field works, K.Y. Kim attempted experimental
ecology by laboratory culture for his Ph. thesis (K.Y. Kim et al.
1990, 1992; K.Y. Kim 1991; K.Y. Kim and I. Lee 1994). He
investigated combined effects of irradiance-salinity, temperature-

salinity, etc. on germination and zoosporogenesis, and the growth

of vegetative thallus of Enteromorpha species.

Recently, J.H. Kim from University of British Columbia
established a phycological family at Sungkyungkwan Univeristy
since 1997, and vigorously opening a new field on community
ecology.

By such efforts, the main research trends in ecology of the benthic
marine algae in Korea can be summarized as ones from simple
floristic studies in the 1970's to broaden analyses of community
structure adopting various advanced ecological techniques, so that
the temporal and spatial distribution, and qualitative and quantitative
analyses of the structure of benthic algal communities among the
eastern, western, southern, and Cheju Island coasts are under

clarification.

Phylogenetic and Taxonomic Studies

After the descriptions of new species by J. Agardh(1889), Cotton
(1906) and Okamura(1913), a monographic study on the
Protoflorideae including the Korean benthic marine algae was carried
out by Ueda(1932). He described 9 Porphyra taxa from Korea
including a new species, P. crassa from Kyeonggi Bay of the western
coast and a new form P. yezoense f. coreana from Kwangwondo
Province of the eastern coast. These were only publications before
1945.

The first phylogenetic paper by Koreans was a chemotaxonomic
study by M.J. Lee et al.(1961) to analyse amino acids of benthic
brown algae on phylogenetic point of view. They(1962a,b) continued
this work on red and green algae, and one of the authors, S. Hong
(1964) summarized the works in his Ph.D. thesis. The
morphotaxonomic paper was first published by I. Lee(1969) on a
phylogenetic relationship among male organs of Rhodymeniales,
and by J. Kang(1970) on 5 taxa of cultivated Porphyra.

Monographic studies on specific taxa were carried out mostly for
M.S. or Ph.D. theses at Seoul National University and Pusan Fisheries
University. The first M.S. paper was on the genus Elachista by Y.P.
Lee(1974), which was revised recently by him(2000), and then
Fucales (S. Yoo 1975) revised later by I. Lee and S. Yo0o(1992),
Codium of Cheju Island (Y. Oh 1983) revised by Y. Oh et al. (1987),
Laurencia (K. Nam and J. Kang 1984), Symphyocladia (D. Choi
1986), Gloiopeltis (B. Oh 1990), Hypoglossum (J. Oak 1992),
Chondria of Cheju Island (M.R. Kim, 1992), Dictyota (S. Yoon 1994),
Corallina (J.H. Kim 1994), Champia (M. Park and 1. Lee 1998),
Ishige (E. Lee 1998), Gelidium of Cheju Island (B.S. Kim 2001),
etc.

The monographic studies for Ph.D. were firstly on the
Melobesidoideae (C. Park 1976), which was however reinvestigated
including both articulated and non-articulated corallines (J.H. Kim
2000), and then on the Ceramiaceae (S. Boo 1985: H.-S. Kim 1988:
G.H. Kim 1990), and Polysiphonia (H. Yoon 1986), which was also
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revised (M.S. Kim 1995), Halymeniaceae (H.B. Lee 1987), Amphiroa
(D. Choi 1989), Cladophorales (Y. Oh 1990), Porphyra (M. Hwang
1994), Dasyaceae (H.-G. Choi 1996), Sphacelariales (Y. Keum 1997),
Sargassum (J. Oak 1999), Alariaceae and Laminariaceae (W. Yoon
1999), Ceramium from northern Pacific (T. Cho 2001), Gelidiales
(J.I. Kim 2001), Elachistaceae (E.Y. Lee 2001), and Ulvales (E. Bae
2001), so on.

Besides of these works, lots of morphotaxonomic/phylogenetic
papers dealing with Korean algae were published by many
investigators. For instance, I. Lee and his coworkers published papers
on Rhodochorton (1. Lee and Y.P. Lee 1974), Anotrichium,
Griffithsia, Pleonosporium, Monosporus, Platythamnion, and
Ectocarpaceae (H.-S. Kim and 1. Lee 1986, 1987, 1988, 1989a,b,
1991, 1992a,b, 1994), Herpochondria (Y. Keum and I. Lee 1993),
Porphyra including a new species (M. Hwang and I. Lee 1994),
Erythroglossum and Sorella (G.H. Kim et al. 1994), Polysiphonia
(M.S. Kim et al. 1994, 1999; M.S. Kim and I. Lee 1996, 1997),
Sphacelaria (Y. Keum et al. 1999, 2001), Neosiphonia flavimarina
(n. gen. et sp., M.S. Kim and I. Lee 1999), and Neoleptonema
yongpilii (n. gen. et sp., E.Y. Lee et al. 2001), so on. Some
morphotaxonomic papers dealing with the marine algae of Ulrungdo
Island were on Bryopsis, Scytosiphonaceae, and Corallinaceae (W.J.
Lee et al. 1991, 1992, 1994), and the genus Ceramium and
Dictyotaceae (W.J. Lee and I. Lee 1995, 1996).

S. Boo and his coworkers published morphotaxonomic papers on
Antithamnionella and Spyridia (S. Boo and 1. Lee 1985a,b),
Endarachne (K. Rhew and S. Boo 1991), Aglaothamnion (S. Boo et
al. 1991), Hypnea (W. Shin and S. Boo 1994), Campylaephora (S.
Boo 1992), Gritfithsia (S. Boo and T. Cho 2001), etc. H.B. Lee and
his coworkers published morphotaxonomic papers on Gelidium (J.W.
Lee et al. 1992), Gelidiales (H.B. Lee and J.I. Kim 1995),
Pachymeniopsis (H.B. Lee and 1. Lee 1993), Gloiopeltis (J.W. Lee
et al. 1995, 1996; B. Oh and H.B. Lee 1996), and a new genus
Sinkoraena (H.B. Lee et al. 1997; H.B. Lee 1997), so on.

Coming back from Hokkaido University, Y.P. Lee and his
coworkers published many papers dealing with the algae of Cheju
Island, e.g., on Rhodochortaceae (Y.P. Lee 1987), Galaxaura (Y .P.
Lee and I. Lee 1989), Elachistaceae (Y.P. Lee 1989), Cladophora
(Y. Ohetal. 1991), Chondria (Y.P. Lee and S. Yoon 1996), Undaria
(Y.P. Lee and J. Yoon 1998), a new genus Proselachista (Y.P. Lee
and Garbary 1999), Elachista (Y.P. Lee 2000), and Halothrix (Y .P.
Lee 2001), so on. Similarly, K. Nam and his coworkers published
several taxonomic papers on Laurencia and related taxa, e.g.,
Laurencia kangjaewonii (n. sp., K. Nam and C. Sohn 1994),
vegetative structure and reproduction of Laurencia (K. Nam et al.
2000; K. Nam and H.G. Choi 2001), etc., and some other papers on
a newly recording genus Haraldiophyllum (K. Nam and Y.S. Kim
1996), or species of Acrosorium (Y.S. Kim et al. 2001), and

Caulacanthus (H.G. Choi and K. Nam 2001), so on.

Since the late 1970's a laboratory culture was attempted in
biosystematic point of view, especially among students of Seoul
National University. Through this culture study many papers dealing
with life history were published on specific taxa as well as for
monographic studies. The first paper was a life history and mixed-
phases reproduction of Dasysiphonia chejuensis (n. gen. et sp.) by L
Lee and West(1979). They(1980a,b) also reported life histories of
Antithamnion nipponicum and Lomentaria hakodatensis. After these
works, the life history and mixed-phases and/or bisexuality in course
of the typical dioecious life history among members of floridean
algae were noticed in various Korean taxa, e.g., on Symphyocladia
pennata (D. Choi and 1. Lee 1987), Callithamnion callophyllidicola
(S. Boo et al. 1989), Platythamnion yezoense, Antithamnion
secundum (n. sp.), and A. sparsum (G.H. Kim and I. Lee 1989, 1992,
2000), Polysiphonia morrowii (W.J. Lee and I. Lee 1991),
Campylaephora crassa (S. Boo et al. 1991a), Halopteris filicina (Y.
Keum et al. 1995), and again on Dasysiphonia chejuensis (H.-G.
Choi and 1. Lee 1996). I. Lee and G.H. Kim(1991) published a short
review on life history and mixed-phases reproduction of the
Ceramiales.

S. Boo and 1. Lee(1983) attempted an interspecific cross between
Antithamnion sparsum in Korea and A. defectum in the Pacific North
America, and obtained a result that the both species were partially
fertile to show the speciation is on going. In his Ph.D. thesis S. Boo
(1985) first attempted to adopt biosystematic species concept on his
monographic study of the Ceramiales in laboratory culture. Such
culture studies were followed by H.-S. Kim(1988), G.H. Kim(1990),
H.-G. Choi(1996) on the Ceramiales, Rhodophyta for their Ph.D.
theses. During the studies they found many new genera and species,
especially from subtidal zone of Cheju Island.

H.-S. Kim(1984) attempted to clarify the mechanism of sex
expression through somatic cell fusion of Griffithsia japonica using
the wound-healing process. H.-S. Kim et al.(1988) obtained some
characteristic patterns on wound-healing among filamentous red
algae, and M. Hwang(1989) and M. Hwang et al.(1991, 1994)
investigated nuclear migration and sex differentiation during the
wound-healing process through somatic cell fusion of the filamentous
Ceramiales. These works were extended by G.H. Kim et al.(1995)
to investigate wound-healing responses of Antithamnion and
Griffithsia monitoring by the lectins. Chromosome data or DNA
content were also used to study life history, to identify sexuality, or
to distinguish closely related taxa (H.-G. Choi et al. 1994; O. Chah
and G.H. Kim 1998: M.S. Kim et al. 1999). Y.K. Lee et al.(1995)
investigated nuclear ploidy level of the mixed-phase alga in sex
differentiation view point, and found a heat-shock protein 90 to
involve in sex determination of a red alga, Griffithsia japonica (Y .K.
Lee et al. 1998).
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In red algae, fertilization is achieved by the union of a non-
flagellated male gamete, a spermatium, with the receptive cell of the
female gametophyte, the trichogyne. Although a complete
fertilization involves a complex series of events, it always begins
with gamete-gamete contact between membranes or cell walls (G.H.
Kim 1997). G.H. Kim and Fritz (1993a,b) first showed that the
gamete recognition in red alga Antithamnion nipponicum was
mediated by a lectin-carbohydrate complementary system. Such a
system has also been found in some other group of red algae, such
as Aglaothamnion oosumiense, etc., substantializing their hypothesis
(G.H. Kim et al. 1996; G.H. Kim and S.H. Kim 1999a,b). Similar
signal glycoprotein was involved in wound-healing response of
Antithamnion spp. (G.H. Kim and Fritz 1993c; G.H. Kim et al. 1995).
Cytoskeletons involved in red algal reproduction have been studied
in some Korean Aglaothamnion species (G.H. Kim and S.H. Kim
1999b; G.H. Kim et al. 2001a).

Such a cytotaxonomic work was extended to the evolution of cell
membranes using some coenocytic green alga. G.H. Kim et al.
(2001b,c) first reported that the initial membrane surrounding the
regenerated protoplast formed from extruded cytoplasm of Bryopsis
plumosa was composed of polysaccharide-lipid complex. Recently,
G.H. Kim et al.(2002) suggest that the protoplast regeneration from
extruded cytoplasm may be evolved as a dispersal mechanism in
some coenocytic green algae. Thus, the biosystematic studies in
Korea encompass from sex determination mechanism to gamete
recognition and evolution of cell membranes, using some Korean
algae as an excellent experimental system.

Finally, the molecular systematic study has rather a shorter history
in Korea. The first papers by M. Hwang(1994), and M. Hwang et al.
(1998) were the isoenzyme studies on phylogenetic relationship
among Porphyra species, and by W.J. Lee and King(1996) to compare
the genetic information by ITS of Dictyotaceae. After these studies,
the molecular phylogeny became more popular among younger
researchers. For instance, on red algae H.-G. Choi et al.(2000, 2001)
published papers on Balliales (n. ord.), Balliaceae (n. fam.), Inkyuleea
(n. gen.), and Ballia nana (n. sp.) based on rDNA data. The phylogeny
of Polysiphonia and Neosiphonia (n. gen.) indicated clearly a distinct
lineage to support the latter new genus (H.-G. Choi et al. 2001), the
same was between Dasyaceae and Delesseriaceae(H.-G. Choi et al.
2002). S.R. Lee(2001) and S.R. Lee et al.(2001) analysed rbcS of
Antithamnion, Ceramiales, mentioning that it would be a useful
marker for analysis of red algal phylogeny. Some other molecular
taxonomies were on a comparison of the variation among varieties
of Gelidium amansii (J.I. Kim et al. 2000), on Caulacanthus okamurae
(H.B. Lee et al. 2001), and on Porphyra pseudolinearis (L. Jin et al.
2001).

On brown algae the phylogeny of Laminariales was intensively
investigated by S. Boo and his coworkers (S. Boo et al. 1999; W.

Yoon and S. Boo 1999; S. Boo and W. Yoon 2000). With these data
W. Yoon et al.(2001) summarized a total 44 species of advanced
Laminariales into 8 families rather than currently adopting 3 families
of Alariaceae, Laminariaceae and Lessoniaceae. Some others, such
as Pelvetia and Pelvetiopsis (W.J. Lee et al. 1998), Scytosiphonaceae
(G. Cho et al. 2001), and Dictyotaceae (W.J. Lee and K. Bae 2002)
were investigated a phylogenetic point of view.

So far on green algae however only a few papers dealing with the
molecular phylogeny are available, e.g., E. Bae and 1. Lee(2001)
published three species under a new genus Umbraulvabased on SSU

and ITS data, which were belonged to Ulva previously.

Conclusion

The studies on benthic marine algae in Korea were so much
indebted to Japan. The pioneer phycologists started to study with
Japanese books and references to identify and analyse the species
and their distribution, because there were so many common taxa
and similarities in distribution between the two countries. Okamura's
Nippon Kaisoshi and Icones of Japanese algae, Segawa's Illustration
Book of Japanese algae, etc. were our text guide-books for beginners
to study this field. I. Lee, Y.P. Lee and K. Nam studied at Hokkaido
University for their thesis, and established respective research
families after coming back to Korea. Our first generation was grown
under such circumstances.

The Korean Society of Phycology was organized in 1986 to
celebrate the 60th anniversary of Prof. Kang, Jac Won, the founder
of Korean marine phycology. The first volume of the Korean Journal
of Phycology was dedicated to him for the celebration. Through this
Journal (the name of the Journal was changed as Algae since 1996,
volume 11) lots of papers were introduced by younger phycologists
of the 2nd and 3rd generations. As results, during these 16 years
until 2001 a total papers published through the journal (including
several fresh-water algae and phytoplankton) were counted as 423,
grouping as 31 papers on geographic distribution, 90 on ecology
and phenology, 153 on morphology and taxonomy, 26 on culture
and life history, 110 on physiology, ultrastructure and molecular
phylogeny, and 13 on others else. The number of papers increased
every 5 years as 103 during 1986-1991, 135 during 1992-1996, and
185 during 1997-2001.

The first academic exchange was expressed as an official
international symposium between Korea and Japan, held in
November, 1989 at Seoul by the courtesy of Prof. Aruga, Yusho,
the president of Japanese Society of Phycology at the time, and the
second was in September, 1994 at Tsukuba University. During the
second symposium we agreed to extend the meeting among Asian
Pacific countries. This wish was fruitful in September, 1993 to
prepare an international symposium at Seoul National University.

The Asian-Pacific Phycological Association (APPA) was organized



there, and has Prof. Aruga as the first president of the organization.
Thus, the Ist Asian-Pacific Phycological Forum (APPF) was held at
Sidney in 1996, the 2nd at Hong Kong in 1999, and the 3rd at Tsukuba

University in 2002 as a joint Meeting with the 50th anniversary of

Japanese Society of Phycology.

The phycology over the world was organized into regional
associations among continents, the European, the American, and the
Asian-Pacific. Most of the Asian countries have still younger histories
and short of man powers for academic activities compared with the
others. Japan is the only country to stand in front of us, showing a
leading power for achievement of the phycological progress over
the world. However, such a younger vitality among the Asian-Pacific
countries promises us a vision of the growth in future. During the
Ist and 2nd symposia we could see the Asian dream for the 21th
century by these younger phycologists. Such a vitality and enthusiasm
continued to extend more in the 3rd APPF at Tsukuba University.
The brilliant jubilee of Japanese Society of Phycology demonstrates
us how the pioneer spirit and enthusiasm for academic achievement
by so many famous frontier phycologists in the last century was
fruitful in this country.

We have a dream for our younger Asian-Pacific phycologists to
stand at the center of the phycological world to achieve their mission
for creation of new paradigm opening the 21st century. We wish our
dream becomes true in near future. God bless the Japanese Society

of Phycology and all the Pacific-Asian phycological families!
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Yoshiyasu Kanetsuna: New and interesting desmids (Zygnematales,
Chlorophyceae) collected from Asia

TVT (BR, AKIT, =L=I7, #4) OREE
A5, 5& (Closterium, Euastrum, Cosmarium, Xanthidium,
Staurastrum) |28 N5 21 OFGERE L 20DHHMA G DY,
B & UXanthidium (289 2 1 O E DB D 512D T
ATz, FrorFlt L Hild G b Closterium nasutum
Nordstedt var. kazukoae Kanetsuna var. nov., Closterium nematodes
Joshua var. nematodes f. kriegeri Kanetsuna f. nov., Euastrum binale
(Turpin) Ehrenberg ex Ralfs var. protuberans Kanetsuna var. nov.,
Euastrum borgeanum Scott et Prescott var. cambodiense Kanetsuna
var. nov., Euastrum dubium Nigeli var. protuberans Kanetsuna var.
nov., Euastrum fissum W. et G. S. West var. yasukoae Kanetsuna
var. nov., Euastrum gemmatum Brébisson var. tenuius Krieger f.
porosum (Forster) Kanetsuna comb. nov., Euastrum pseudojenneri
Scott et Prescott var. glabrum Kanetsuna var. nov., Cosmarium
denticulatum Borge var. multispinum (Hirano) Kanetsuna comb.
nov., Cosmarium furcatospermum W. et G. S. West var. fallax
Kanetsuna var. nov., Cosmarium pileatum Borge var. cambodiense
Kanetsuna var. nov., Cosmarium retusiforme (Wille) Gutwinski var.
incrassatum Gutwinski f. retusum Kanetsuna f. nov., Cosmarium
trapezoideum Kanetsuna sp. nov., Cosmarium zonatum Lundell var.
zonatum f. majus Kanetsuna f. nov., Xanthidium cristatum Brébisson
var. delpontei Roy et Bisset f. mizoroensis Kanetsuna f. nov.,
Xanthidium fasciculatum Ehrenberg ex Ralfs var. siamense
Kanetsuna var. nov., Xanthidium pseudofreemanii Kanetsuna sp.
nov., Xanthidium subtrilobum W. et G. S. West var. inornatum Skuja
f. depressum Kanetsuna f. nov., Xanthidium subtrilobum W. et G.
S. West var. inornatum Skuja f. singulare Kanetsuna f. nov.,
Staurastrum boergesenii Raciborski var. verrucosum Kanetsuna var.
nov., Staurastrum dickiei Ralfs var. polypyrenoideum Kanetsuna var.
nov., Staurastrum neglectum G. S. West var. fuseense Kanetsuna
var. nov., Staurastrum trissacanthum Scott et Prescott var.
dissacanthum Scott et Prescott f. longispinum Kanetsuna f. nov., 7if
P8 | Xanthidium superbum Elfving var. centricornis Prowseo (5%

HRIFFALX)

B =BB', &4 EAB2 Dodge, J.°: BAERLREEE
D _$#* , Amphidiniopsis uroensis & A. pectinaria
Saburo Toriumi, Sadaaki Yoshimatsu and John Dodge:
Amphidiniopsis uroensis sp. nov. and Amphidiniopsis pectinaria sp.
nov. (Dinophyceae): Two new benthic dinoflagellates from Japan
Ak, EREFEO A TR O H 1, Amphidiniopsis
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uroensis & A. pectinaria % 71| - D 2 & KULD " H A & 5
L7z, AIFIIMIEOKE S 28-31 um, 0F 23-28 um TEHIH
HiniE P 0,3, 3a, 6", 3¢, 4s, (+1 acc.), 5"1.2", $aMDFE M 1F2a
ZBRWT, ANER NMLENITEDR TS, ERO 1 L3
DENHMWGEFAIEN T b, F72, 88K 1" & Sd, Sda 258
L TR0 M IEEeIciilzZ — B L Tuiv, &%
FIEANE O K = & 33-40 um, 1§ 29-35 um. FEHRIERIZ P 04,
3a,7",3c,4s, (+ 1 acc.), 52" 72, $81K 1" & Sd, Sda 2B
L TWB7zoI2, Hifl & Ak IR se IR —E L
TWiwy, EHOL, 4 LT ORISR DSERT W5, 84
WOFML, IGEk, IMLE NI TEDI TV 5 FEIZEHR D
KMOBR IR T, I0ARD/NZERDOFI AN ZIZEMIZT
HIZETTWT, Z0%mII—KT oMz b >Twb, F
7o, THEAIHN sp. (T —AHRDOFEH % fif 2 TV 5o (P AE
A, 2 FINEIKEL, 3Univ. London, UK)

Simon-Colin, C.' + Kervarec, N.2 « Pichon, R.2 - Bessiéres,
M-A." - Deslandes, E." : §I5& Grateloupia doryphora ® N
AFIW-L-AFAZLZANFFY FESLVAS £ FF B
MIZDONT
Christelle Simon-Colin, Nelly Kervarec, Roger Pichon, Marie-Anne
Bessiéres and Eric Deslandes: Characterization of N-methyl-L-
methionine sulfoxide and isethionic acid from the red alga
Grateloupia doryphora

Brittany (7 7 » A) THR4E L 72#L# Grateloupia doryphora
(A7 VA4 bE) 6, AFF=VEE QeFoxizyy
ANEVEE) BLONXAFIV-L-AFF =V AT F 4
AYYANT 4 =N 2-AF VT I EEEE) R HBEL, Sh
51370 FYF (@D-#727FPETF /YN -(1-2)- 7 &
O—)) L BICFELARBETH o7z, ALEIIA L FF
ZUBAET B 2 EBEFEHE STV d,, NAFV-L-
AFFZVANEFY FIIRPZIFEE IR TH 5, KRFET
&, 12 FA=VBBIONAF NV -L-AF A= ANEF
¥ K% G. doryphora?» 5RO THEEL, EHIZNMRIZE - T
ZF6 DN % <7z ("Univ. Bretagne Occidentale-IUEM,

France, *Univ. Bretagne Occidentale, France)

Karsten, U.:E£>7 /N7 717 Microcoleus
chthonoplastes Dk < KIEEFRICH T B YA XK 1k
7I/BREANDRRES L URIMEEHOZE
UIf Karsten: Effects of salinity and ultraviolet radiation on the
concentration of mycosporine-like amino acids in various isolates
of the benthic cyanobacterium Microcoleus chthonoplastes

NV b ifE (WIS), A4 >~ (EBD) 3L UF—=A+7U7T
(TOW) DJELES 7 /732 5 1) T Microcoleus chthonoplastest
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ERICBWT, MIBEROT A 2 AR YET7 I8 (MAA)
DBEHTERERLENEB (UV-B) MBIZL o TED LI %
A ST A PHB L, TRTOEERIEY V) Y 2EA
THY, Mz TEBD & TOW iZRMD MAA-332 %, WIS I
RED MAA-346 % 7R L7z, 3RIREDOME TIX, TOW & WIS
TIE MAA DEBHA SN, EBD TEALNLEDP o7,
UV-B % B4t L7-354, EBD & TOW Tlx MAA 25 KIBIZ 31N
L7275, WISIZUV-BMLEBIZX o THE Lz TNHDT—
yne, BiRHBESGET TOMAADER/ Y — VITKE
BRICk o CTHRMSH Y, ERRIL LTHMEL TV 3 LR
TEETH 5 MAAITERN 2 R EEREWE B L O XBED
BELTD20oDREDHHLEZ DI EHNTE S, (Univ.

Rostock, Germany)

Y K- )0 RB2 - FAE @RS AKX AR - #BAK
B4 BAELEVVE (7Y EH) OIEZHSHMED
B INEEAT
Michio Masuda, Shigeo Kawaguchi, Tsuyoshi Abe, Tomotake
Kawamoto and Minoru Suzuki: Additional analysis of chemical
diversity of the red algal genus Laurencia (Rhodomelaceae) from
Japan

B EAREMEY VB Laurencia (7 V<Y €#) 4EOEN
oy ZRIHEDARERE T 5. BFE (BRRBR) E
DX 27 VL. conposita Yamada %, 5BEHOELAF TN/
A F (REOFERBELOHONT VDTV 72—
IEFVFR, JaryA M) —VRUNRY 7/ —MIZME,
2,10-Y7H0E3-700-0-A3IF7 VI RU210-TVTOE-
3-7009- v FOXY-og-h3IFVLY) BERT S, M
B (ERB) E2LICAHE (RIFR) ENEY LY VL
intricata Lamouroux {§, C ;7 My =V DA A LTV Y 24
B b, ETFEEDT H VY L majuscula (Harvey) Lucas i3,
3SBEOELAFTNR) A F,(2)-10,15-FY 70E9-k Fa ¥
V-N3I7T7-1,3015),714)- P, 10- Y 7THE]- PO
Fro—LYyRU10,11-Y7HET-E FOF o u—L U4
WL, RXEDT IANL—AD—2DIZHYT 5, BFEED
b XYV L. venusta Yamada lZ, $€3k7T 27 F ¥ Aplysia
dactylomela Rang?» 5 DAE|RE SN TV /2BHO LA F 7 v
RIA PN, snxu—L/)=Vibicyrou—L /) -k
EBT 5. COTULIITRATITVHERAYVEERL, Th
LOENATFMEMEREL TSI LERL TS
Kbz - B, 2K - &, 34K - 1, 44 KEE - #hERERSE)

Ji, Y. - B ORER 1 BEADAMNBRICH 3 HMEEHERD
HERNDEZROZE
Yan Ji and Jiro Tanaka: Effect of desiccation on the photosynthesis
of seaweeds from the intertidal zone in Honshu, Japan

I ICERT T2 BRI TERICERL, £FT48 8
B CTHBROBBERR L b, 210 L ) AEEOBRBE(L
bEL2D, T L THBROBRE L U THEK PR OIEMIZ
RELEATEbDLEDND, 22 THRMKFEREED

DT o 12, NEIC#IRH L0 S EERICEFT TS, ATHE
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