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M. KosHIZAKA : Cytological observations
on some species of Cladophora

BRATYREMIBKEOLD L, BEDOLONHZ DR, WIhbitRdiz)k L
KL, TOEEIXZTLDTEHE L, ZDORBOEBIZOWTOMBEEHH R FoyNy,
GEITLER?), SCHUSSNIG®), SINHAY, PATELS), &k b Flebh T, Wwihi
AEECDONTOBET, KPED SO TIE YABU & TOKIDAD 274 K1 o454
Cladophora densa HARVEY (=Cl. sakaii ABBOTT) [ DT #afd® BE L0 T
ZOOFERIR . EEHEIRE, WEECETS V4 /'y BHEYOERFEE LEHEC oW
TOWEETIR->TWBD, B TRICOWTEFORBERLEI DD LI, =0
HMAEXBIOTHRE LI,

FRRTIEKXKEFBERYHABOHUBBEO TIZTi-7cdbDTH Y, BLEHOE
RTHRETHS,

mEEFE
FRRCHER LicH RO TETH %,

Cladophora albida (HUDS.) KUETZING 9 % v% 5 ¥
(197246 A & 7 REMEH M THE)
Cladophora arenaria SAKAl R F v 74
(1972 4 5 A EBERARE NETR IR TRE)
Cladophora sakaii ABBOTT 7H# 3RV vF &+
(1972 % 4 AR ERS THRE)
Cladophora opaca SAKAI Y ¥+ v F 5+
(197244 A & 7 AmfEhA-EER CHE)
Cladophora rudolphiana (AG.) HARVEY f. rudolphiana %<V v ¥4
(19714210 A & 1972 4 10 R EfE /M -LEIR THE)
Cladophora rupestris (L.) KUETZING f. submarina FOSLIE A4 U X 74
(19724 4 AREHEFR TRE)

* EEEAFKERS (HMETHHEr3THI1-D
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 49-52, June
1973.
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Cladophora stimpsonii HARVEY X v X5 ¥
(1969 4 7 A /MBI A & 1972 48 6 AEETH B S THRE)
TR TR LA RHIB I B B LA K EE 22 50 R 2% B B R AT bIF > THE
E Ll OB oW TIIRERE DI TRE LT/ - 7cfll, —EIRdbRKESH
DERBLEDR > TEE R T o oo BRECFH DR - LRI ARE ANRLT T A
Ny MRRARTED LTI EFR1 0 R DR 4R ¥ © L RRBIc AR » DI L,
Wk ckE X<MpEy, 7ra—3, ERLIOHUATRAEL U/ 7EREK
CARTERE Lz, Jefaizit WITTMANND OFFBANT b3 v Y v KT v 5 —LK %
BAw, fLos Lt h Frvi5— M EER LI,

&= S

BERCHE LA 5 B T EREOMIRENIERIEN T 5 L Tablel D X 51
£he COENGHBEDY 1 EOMBEACKTAHOKITHIRI A V42K %
{, Mo 6BED2HEUELDD, TEAVIT Y RAF X THFRTF 53T,

Table 1. Data of cytological observations in seven species
of Cladophora
number of diameter of | diameter of
Species nucleus in resting nucleolus in | chromosome
P . nucleus in resting number.
a somatic cell. [ somatic cells. nucleus.
Cl. albida 50—70 32pu 15p n=12, 2n=24
Cl. arenaria 50—80 253 ot 1p n=12, 2n=24
Cl. sakaii 200—250 3—3.2 “ 1—12p n=12, 2n=24
Cl. opaca 120—130 3p 1.2 ¢ n=12, 2n=24
Cl. rudolphiana — —
F. rudolphiana 70—100 Y7 15u n=12, 2n=24
Cl. rupestris - -
e marina 80—120 32p 15p n=12, 2n=24
Cl. stimpsonii 50—60 45 p 2p n=12, 2n=24

SECHERINTND w45 Bl D% 1% GODWARD® DER LT\ 5 FIzH
bhanl, TOREMI n=12 L5 FDH5H\,

REETS I 5 BHEY T YABUY 0EKEDZ < 2 XE Chaetomorpha
moniligera DYEMEHTN 2n=24, n=12 THBHZ L¥HEL T 5%, SEANLTHE
DOILHEED ¥ S HBHEH TIThb TOREKE 2n=24, n=12 TH 5B = L ¥ T
DI,
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Figs. 1-2. Cladophora albida (HUDS.) KUETZING: 1. Chromosomes (2n=24)
in a somatic cell. 2. Chromosomes (n=12) in the divisions to swarmer
formation.

Figs. 3-4. Cladophora arenaria SAKAL: 3. Chromosomes (2n=24) in a somat-
ic cell. 4. Chromosomes (n=12) in the divisions to swarmer formation.

Figs. 5-6. Cladophora sakaii ABBOTT: 5. Chromosomes (2n=24) in a somat-
ic cell. 6. Chromosomes (n=12) in the divisions to swarmer formation.

Figs. 7-8. Cladophora opaca SAKAI: 7. Chromosomes (2n=24) in a somatic
cell. 8. Chromosomes (n=12) in the divisions to swarmer formation.

Figs. 9-10. Cladophora rudolphiana (AG.) HARVEY {. rudolphiana: 9. Chro-
mosomes (2n=24) in a somatic cell. 10. Chromosomes (n=12) in the divi-
sions to swarmer formation.

Figs. 11-12. Cladophora rupestris (I..) KUETZING {. submarina FOSLIE: 11.
Chromosomes (2n=24) in a somatic cell. 12. Chromosomes (n=12) in the
divisions to swarmer formation.

Figs. 13-14. Cladophora stimpsonii HARVEY : 13. Chromosomes (2n=24) in
a somatic cell. 14. Chromosomes (n=12) in the divisions to swarmer

formation.
(All figures X 1635)
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Summary

Seven species of Cladophora viz., Cl. albida, Cl. arenaria, Cl. sakaii, CI.

opaca, Cl. rudolphiana. {. rudolphiana, Cl. rupestris {. submarina, Cl. stimpsonii,
collected from Hokkaido were treated cytologically.

The number of the chromosomes of all species studied here was ascertained

to be n=12 and 2n=24.

1)

3)
4)

5)
6)

7)
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S. NAKAZAWA and M. ABE: Artificial Globing of Algae.

BEOSHTH, HRLVDHLWYS “Ehd” LLbh3RBOKEHE T 013,
Cladophora Bih & bh b, ¥1cEDiehTh, BICHE Aegagropila iR RS
T, fo&2i¥ Cl sauteri, Cl. minima e ¥'25% 5\ 5WEE$ - T\ B (SAKAD, *
ek UL CL sauteri ThHo-Th, HMELESRCHFEETIHEG L, B¥OLLH
LT CEABA L 2EOBBY LB E0BD, LichiaT, BB LLINEN
BELCEORBREICI Y, F2rEFLBIC IS, ZhbDOBEFEEY I EBRL, HED
WKBBRIZOWVTEREY Z Z HHRT,

CHEEFE

EHEETILARFERBREREB?D, ¥F EEIEE Lk x v Y ® (Cladophora
minima), JCHERFBEFRARRELOHMLTCh oo vV E (CL sauteri), H
BT D bIRE Lic CL glomerata, FHKERKBRR»DRELLT v F ¥ T Fo
(Vaucheria sp.), WHKFHNOH ¥ T F v (Oedogonium sp.), ¥IV7*3I Ko
(Spirogyra sp.) RfER Lice Thb¥KEIWNTEREL, PECRUTAERNLIgx -
T Smé ke Lbic TEFCAQh, KEA LLES 13 BOE S TH 5 BMEE L,
EEEE 0 cm, BREXRREZEOBRERE, XEIX 20 W BAZEITHETH 400 lux,
B REEIRERENE, BRI > THRLELAY) TREDREAT S A3 A
R, 10 AR L S8R OO, TOEBEILS 7/ —THEA VI, RE 513KF
HE7cm BREFEERH T, EINEH BAK, BEUIAGELIT20W X b, EHko
LT 400 lux, TORE SEFRTRPYOEAEILT I AIEREXEND, T30 by
RizER LI,

BREER

(1) ex<) ERBEERTAHINEVECRNT, PECEEEET 0, HDOVILE
BLUNSLEIHOEAGEE O DIRT ER V. COEAGREBANILN—ITH DR
BokcdbDT, ER3cm BETHS (R1A), CheEEERTHE, BELhd, &

* UM AFBEEBENFEE (LUHHASABNELTH 4-12)
Biology Department, Yamagata University, Yamagata, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 53-56, June
1973.
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B1. ex=)eoipEitE (A) & EiEREE (B)
Fig. 1. Cladophora minima cultured in still water (A)
and in rotation (B).

Tt f ki o< % (M 1B),

(2) CL sauteri %tk bafidhic & 213, BT S LcRRETH 70,
Chuflg &oTHIERERT AL, R DRPOCRMMREAEISE b, Thiy
ZTOEFHEL, HAHWIHRE 5 LTHIZ LT bEFREENDST bhT\wb,

(3) ClL glomerata 13% L% L DOEERDERCMABFEFTLTEY, hi@
R LCRICH, BT, HBAE I L, DV TE e ohz, D&RIR
B3, RO TEEEED 5 % < Dohieh o,

(4) 7v7Fvi FodEEEEETERIE LDV, F—Rcv—XicgEE5LTH,
BliEzS5 EEBICRTTLE, RIEEBREARIICE b7,

(6) A I FoREEEREL T E -1 EART, Ik EokELdbiciths
DBTH>To

(6) ¥+ FedEEEREETHRBCRLT, 74 3 Fo LB UL RINC Ko,

EoFEBM DL, v ) EDOKMICOWTHRD X H12EEBEhD, FTEHEMETT LK, 2
WH LV 3KBEN DD, 1 KBHELIIHEELEE DL Bk e LToOlE (K 2A, B)
T, 7HAIFRE, $¥ e, ) EOMFEEFBEBELLEOTICHYL, BB ik
EOMGEEXTLUEORDBEAL N THD, 2UWIBIBIEZ DREIIN — 212 h B &
éot%A%TW%ZCD)%mu%ﬁthXVu%%éwm:hmﬁﬁféﬂﬂlA%
S WHBILBAE DD bARE » THRROEEEZL Lcb 0T (RI1B,2E), \Wwhd3

u%oﬁﬁﬁ_nkmﬁféuitk@%%f@%ﬁﬁbf%:hﬁ@&hho:@y
EIIRE OB X > C X h—B LMifbEh5, 743 Fu, ¥ ¥ Fv, 79w R
v, Cl glomerata 7¢ S\GEHEREE L TH LRIZIED b 2 KRB VE Dicds - 7ol ©
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2 EB®R,rLEEILB~Y 0 BRRLIERF

Fig. 2. Natural globing of the lake-ball presumed
from experiments.

HBo HRLEWTH, BEHL 7Y TORML 1K 2%k~ 3 AVEDIERF TETT2
THiieiol, BIEREE L 1RVE (R2A) » bl L THEBCY (K2B), &
FTRTCOFATELT, eIz biE-T2hBRE (M2C) Lich, DSWTKOE
ECX-oTHEHEEL, I2/%7 M3&kFE (R2E) LiedThHA S, ZORBIKRGETE
WTHERD, BHY b0FhEb—KTHLIATHS, PR LITHRDY) EXBHEL
TZDORMBCEFE LD, EEOIFERCL > THIELEZCABO NI,

EEERERIZ X - T, RO 2K, 3UHBABONIDIIRDO X A= b LD EH
EFXhD, FRIERZ L > T TEEOREKNMTTHE &, EF3EEEDST
PET, FRICX > TEER S TOhLCHEED, 1 DAAVWRI 2D O X 578 2 RBREIC
e, IHITKEDERIC L - Tisd b iRtk LT 3k (R 2E) Lcd, 03
WTIRE D385 &, RROEAGIBELZ I AVBHERLLT, A~EFCBIZT
THER, FXmroh, HLIAETAEINEANAT TCOZERTED, TOMRR
B oM ALY MERENALEVIEK L EET 5, chiiRe SeTITHKics<
L, ANAFEELEL, F—rrOTF0Ex X SR e (R2F), chiiic
REHTHE, BOaLY bitked (K2G6),

LihinT, HRICKELRENTES 1L, HKOKOBZICL>THETSZ &
PUETHS D, EERBOE A< Y €Y, kiHtEOF  ~BO< Y £, BERR
ThEEHRBNNIEBEZOMED T Y i EAVN S TRMEE B, £5L
FROBENHE DI d b, FIILENRLBH WD THS 5, [AEERD YN
BoH57 b)) E), FHT o 7ERRBO7 U< ) 21 L ERGEOFLINNEE
GATWS Evbh3, CHIZRENELHIO X SCEL bR,
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KOEERIZ X - T Y w35 EET 1961 Fiz iUl - bz X o THRE ST
W5, B HOBEIL 30X16cm OXEAT, KT X E» Lk b24E8 7 Ach
Teo THERL, BEELRThCGEVWEEGHEETW52, ZHIEE LOTio- ik
BEECORMLEIHND A W =X 2 L BRILD X 5 THD, T 1962FE0FM OF
BT, TTORHRCEK Lo TV BT Y TORMKY, KOBEEDHICIE, FORED
BRI OFENEYTHD EREINTD, Lo Tohd, EEHLOER LT
DORIED X 5 Th 5,

FRFH N2 NI BARE B (EX), BHFERT (HLIRSLH), &2
HERER (BRSER), YAEHH GoHAHIER), BREZEH ESRESER),
INERESE (AX), AEE—&& (REX) OFMLCEHE I LET,

Summary

Fresh-water green algae Cladophora sauteri, Cl. minima, Cl. glomerata,
Vaucheria sp., Oedogonium sp. and Spirogyra sp. were turned with water on a
vertical plane by use of a rotary culture machine for 5hr at 13r/min. By this
method, Cl. minima tangled with each other to form a globular mass of about
10 mm in diameter. The same occurred also in Cl sauteri. The globes thus
obtained look like natural lake-balls. These were then cultured in shaking ves-
sels. By this, the balls became more compact. Considering from these experi-
ments, it is supposed that the natural lake-balls result from rotation of algal
masses probably by waves. The other algae were not globed so far as experi-
mented.

5l A X #®

) SAKAIL Y. (1964) The species of Cladophora from Japan and its vicinity.
Sci. Pap. Inst. Alg. Res., Fac. Sci., Hokkaido Univ. 5: 1-104.

2) ENEE (1923) R/ EREFyBYBE I HRAL 2 FHE.  HHHE, 37: 105-116.

3) HEFIB) (1924) AARE~Y =OWE, & L THRBLRCHK T HKERE 2:
217-228.

4) KOBAYASHI, Y. and OKADA, Y. (1953) On a new variety of Aegagropila
sauteri found in Honshu of Japan. Bull. Nat. Sci. Mus. (Tokyo), 32: 99-103.

5) JEHE & (1950) db#EEOWIBELE. KB, 5: 71-92.

6) TOKIDA, J. (1954) The marine algae of southern Saghalien. Mem. Fac. Fish.
Hokkaido Univ. 2: 1-264.

7) OKADA, Y. (1938) Studies on the ball-formation of Aegagropila in Etorofu
Island. Jap. J. Bot. 14: 791-798.

8) WER=K-izh (1954) RELEWMBRERE. BILERBABE, 9: 1-86.

9) WHEEF-WHHEHE (1961) ~ ) = ORBEAAHKCE T3 —HR. $iE, 9: 73-75.

10) #HHERKIE (1962) <) = ORRFCRVHEFCHET 5 EHc o\ T, BE, 10: 23-27.
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H. YAMAMOTO: The male reproductive organ
of Gracilaria incurvata OKAMURA

T F T VR, FRETHN Y EREIRTA D, “BH T TRICE DESD”
FoNBHRBOMEICD LD5F, 1981 EFMHV 1T X - THME & Shi, TOKEIY
Yo THEHMCRBRINCS, HEEAEBRTCOWTIERED bR T\ e oo

EEI, AT/ ) BORKSTECIL, HEHEBEBEOBRBLELORERBINEELE
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Fig. 1. 1. Surface view of the plant in the early stage of spermatangial
development X 210. 2. Surface view of the mature male plant,
showing only the tips of elongated cells around spermatangial
conceptacles X 210. 3. Transverse section through the portion
of crowded spermatangial conceptacles, showing a nemathecium-
like elevation X 105.
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* W AFREEMKEEYFEHE (REHET3TH 1)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 57-59, June

1973.
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Beleb tHEr b, SO X5 BAD DREEEOREXYERTELS, FVWHRLEAR
BT (196843 ) L REDTALE (191464 f) CHAEORERGEB L L2 TEl, 2
CHEM A TR E O L T O REARYHET B,

SER LI TERIY y PTREEL, BTERROERCET 5 (Fig. 2.12), ki

Fig. 2. 1-6. Surface details of spermatangial development X 480. 7-11.
Transverse section through the portion in the nearly same stages
as above X 480. 12. Transverse section through the full-grown
spermatangial conceptacle, showing cup-shaped one and sperma-
tangia on inner bottom surface of it X 480.
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BFEYOCHORBEARICOWTRS &, HHIREBOR LAMOMEEIIHBLTHEF
R#REZEET5 (Fig. 2.1,7-9), ZORTFRERISEEX VELT, BEOKTRMA
lan bl /BB EHRT 5, TiobbERBARO—E LREORKTFRMERIHR
Ehs (Fig. 2.2-5,10), ZOHZIRBMRFH AR i), ChiRE»DBARDB L
B LTHRAMBINIERAD L ik 2 b (Fig 1. 1), e TBEET s XBMCD
SEUHNRZY, ALX S CEFRARCEMAIBRINDD, thb®EMZECEKEL,
Bia LTRER K FRARM L /e (Fig. 2. 6), = OEIC/c s LEFRERMDO T D
DEBMIALHE LAY, REHK LIED D, CORBEHRIE T35 &, BEROME
PRTFRERY R L OCETANCER LTW 50052 %, BELCMROKE
i, EORERE, SOCIHTRAREOA XSG UTRES D, RLFRLEL
DT p ITET 5. LI > TZ DX 5HBHIMSERE (PHLES) ROKBUSED
WAIvEYEY, BE TR EL—REx~v7 v 7R¥ET S (Fig. 1. 3),

EFRARIIEROET2(-3) BAB L, o bMoMEsr ETECE S (Fig.
2.11),

BTEOHEIL, BWLOTREBMBECIZLEAEMEIRI - TOILENL DL D
han, EBEN Ty TREYZULEDTE? B ThH b, RALLCHETFEIER 3~4
T, BIERETH %,

ZBEVRANIEA TR, BTERIGOERTIROET LRV THELECER IR T
WIEH, RERICE DR MO S A bR, RRIOECIIERTHotc, DX
5IcREBE, AEOMEY, ROETERHBROBENLTRC L5 008 b1 Tk,

Ko, AROBPRMYE o kkEESR, EEERNERCRBOTLYERT 5,

Summary

This paper deals with the first report of the male reproductive organ of
Gracilaria incurvata OKAMURA, and the developmental stages in its formation
are also described and illustrated herein.

Spermatangial mother cells develop directly from the outermost cells of
cortical layer. After successive divisions of the mother cells, the small branch-
systems consisting of several mother cells are formed. Each of the mother cells
is divided into two or three cells by nearly transversal cell walls, of which the
terminal cell develops into a spermatangium.

Cup-shaped spermatangial conceptacles are formed by the slightly curved
elongation of cortical cells which attain 30 # in maximum length. Spermatangia
are located on the inner bottom surface of the conceptacles.
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1) FERSKA (1931) BARHEHARKG NEHEZEBE. HK, 6: 38-48.
2) OuMmi, H. (1958) The species of Gracilaria and Gracilariopsis from Japan
and adjacent waters. Mem. Fac. Fish., Hokkaido Univ., 6: 1-66.
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NAFF T Nz’enburgia Tl
=Lt B #H X

H. MIKAMI: On the systematic position of
Nienburgia japonica (YAMADA) KYLIN

NAFE 31930 4, AREDORRE TH S ILEHIEY 1< X - T Heteronema japonica
YAMADA * LCHE I, FOH KYLIND 2k ¥ LB FIHE\ Nienburgia japo-
nica (YAMADA) KYLIN OA&ABNBUVLHLRSERE - T 5, LI BN, NZAFFR%Y
Nienburgia DFEELTHRI Z LeBL Tk, ThEBECETORER LA T (O-
KAMURA34), WYNNED),

FoCHEER, AABEECHBEIRCWAREORERRLCES W THEERT
Trotcks R, B toRBN o hNVFREBRLELHHE LT, MBONAFFX
13 Nienburgia @ 2 2 N—Ti11s{ T, Polyneura D4 ERBDOLNBZ L u2& DD
ZEMNTELOTRITHE Ly,

# 5 HHE

1925 48, IIEICK - TTFERAFED DEE S hICREAL VL, 195644 A, BRI
IoTRL X4 Tmn Y5 128 DR (028536, 028537 L f) 2 AV bhtz,

EER

Fhe BT 2TEMR(Q 2AH L, § 1M7L symmetric 4 2 (L iz O %
H U RS 5, MEFBUIE L LRV 2 17Dk 2 i\ CTHBLT 5 (Figs. 1-2),
Tahirrs

FaoANT B ECHBELTET D, L2 EETIRIEO o w L eoE, Hav
T2 L, TEET OFEMRRE LY D - T\ 5, Figs. 3-T 132 b F4BED
—ERT, %, Fig. 4 T, BER 2B LLE L IALRTUEROE 2 H T
VEBMR (cbme) ZiRT—, AR 2@ gl L sREYRT, Fig. 6 T,
SECAELIE L HVRT U B E 2EIAEULE 2 VR T UHR O3Bl Lo
TR AR R LTS, Fig. 7 T3, $1R0E 2 HL 8T RISl
ESWED S DEFT —F, PHEMAROSEIECTTATIBER> T35, s,
HIRUE2HARTUBEORENBR UR—ATETL, fAhXE 1l L BETICoWn
* FLRAZE (LIRHATRER 243-2)

The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 60-64, June
1973.
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TEHLEE N — R BABE ST, PRI Feosgizid czoBxHL,
6~7TE L L7 HELIRD BRI,
E B
Fig. 8 RBEHCESWERO W E % /R 1. ABE AN (fu) OBBIC Y- T
i3, Bieod = 275 R VEBMEOFEMRICTOXBLEKEL TV, BT 3~4
BT OBt > THET S,
SBRFHE
Fig. 10 S MFEORERYR T, Bb, FEOHYETEIHEMMR (cc) XV'K
JERARE (co) b LD E LTRET S,

5 FE
BETFERI#HEO—BOTIcR T, ROTA Y FRIZBEDLIRTL %,

] =
KYLIN®?), NIENBURGS) /¢ ¥ iz {k B & Nienburgia (=Heteronema) (3R D58 %
i) - T\ ‘5 o

(1) FILEMNCSE ERROWAYERL)

(2 £BASE2MMRTIORKIE, AE3Eo—FREdrgaEEsich, fho—7
[FUNINY- & Freb> ¥

(8) FuHrSit Phycodrys 4 T ThHbHZ &

ENThThb, LB,

Q) DECDOWTEE (NRAFFR) G, BN OB H5 X 5, FIE
%2 1BOBIED > T\,

Q) & BAOBAETE L TNAFE XL ER Nenburgia BOREYEFT Z &

&, FhidERM s Phycodrys D4 4 FIZBLT\W5%, B, symmetric R REA %
ALTWw5 (Figs. 1-2),

B) NAFXRDT 0 HS 1L Nienburgia Lizs REEERKEL D, Nienburgia
it Phycodrys lTH B0 L, NAFFR TR bhvlg Polyneura BEmT &5
HETHD, B, Figs. -TICRLEL O, 1oy hOFuohAFhic 2D HVET
R LORE, PHEARELIALMIFEEL T, DEDAECRLZ T, BTEY
B oWTOAROBEC LI, NAFER TREO—BOFICELOEEIEI Y,
o THEBEY L VETFELYHRT B Nienburgia andersoniana (¥ 4 7#) LiZ&R
o TWD &5, BLERBI I Eoh 0B &N bR T, XENRFF X% Nienburgia
CETAEMIEICRY D EV b, STRIE, FENAFFIKROEFRCTES
\~C Polyneura BOWBTHAL TS,

(1) #FRlEoRI%do

(2) Su A3 Polyneura 2 A FEDLDTHA
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Figs. 1-10. Polyneura japonica (YAMADA) comb. nov.
Figs. 1-2. Apices of frond showing apical segmentation. X 370.
Figs. 3-7. Stages in development of procarp (surface view). X 370.

Fig. 8. Longitudinal section of almost mature cystocarp. X 92.
Fig. 9. Surface view of a thallus showing tetrasporangia. X 230.
Fig. 10. Early stage in development of tetrasporangia. X 370.

1-5---- segments of apical cell; a

carposporangia; cc--
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3) ERaFirsilkicdEns

(4) moRFEIFHROCEBEERI YETS

6) BTFEIED1BOMEcLETS

LT AHT—FH, NAFXRL Polyneura DREBE LR DKITH T, WEEInfico
TwHZ ERERHTH ENTES, ThIL V) RAOHM LS RO TEHRU(2) IRic
BT 5HEOMEETH B, 1) B LTz higicsmbivic Polyneura ® A 25— TiX, 5
1 GBI DN T B A4 B — i RO M e THET A EBA D B (KYLINS Dic
HLT, FENAFEROHPE T EIAUOER TN EE L T2 (Fig 1), RIC Poly-
neura BCIIVWEROMIRN D b, Hiz Polyneura latissima CIL T hIVBRICHKEEL T
W3 (SMITHP), &Z A2, NAFFERX TR IBEOrRERE SO ECEA T/
ETEHREY D EARDBBBEN DB, LM LED, U EOHEAINRFX R % Poly-
neura B bR L THUNCR SBOFILLZBDEEE 2 5, #h, IROME L
T, Bl Polyneura gmelini {26\ TCHIRIZEROMEDDOXRBDBH I ENTED
(HARVEY)D), ft- CTEM (NAFFR) OWTKROFHEXRB LAV,

Polyneura japonica (YAMADA) comb. nov.

7%, Polyneura 24 7070 W T b oMEME LTI, BEWLEW K- T
F DM EE bhicy 2~ = (Sorella repens (OKAM.) HOLLENBERG) DB &4 5%,
NAFFREY AR = EOERBRRICOWTL,  SHEFELRFZMc ETHOEESC
@I h i,

B hc@iFEy W IR ESEE, RECBRORE LT Shict KBRH
B, FEOREEICOVWTORERLEE X RV BRMEEHE ] Lk « BEh i
L&,

Summary

A new combination is proposed for a marine alga from Japan.
Polyneura japonica (YAMADA) comb. nov.

Syn. Heteronema japonica YAMADA (1930V), p. 34); OKAMURA (19323, p. 63).
Nienburgia japonica (YAMADA) KYLIN (1935?), p.1); OKAMURA (19369, p.
776).

The characters of the present alga are summarized below :

1. The younger portion of the frond and the margin of the older portion of

---central cell; co---- cortical cell; cby, cby, cbg------ first, second, and third
cells of carpogonial branch, respectively; cbi----- initial cell of carpogonial
branch; cbmc:----- mother cell of carpogonial branch; cp:-:- carpogonium ;
fu------ fusion cell; po--- aperture of cystocarp; t----- tetrasporangia; sc------
supporting cell; stc.-+--- sterile cells; stecmc----- mother cell of sterile cells;

order, respectively.
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6)

7

8)

9)

10)
11)

the frond are monostromatic.

The apical segmentation is like that of members of the Phycodrys: the
intercalary divisions occur in the cell rows of both the first and second
orders.

The procarps consist of two carpogonial branches and a group of sterile
cells (Polyneura-type by KYLINS)).

The carposporangia are borne in chains.

The tetrasporangial initials are cut off from the central cells and also from
the cortical cells.

The spermatangial sori are always borne in the monostromatic portion of
the frond.
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AL¥EEE = 7 -~ 7 U #} (Delesseriaceae) D& D
=L H®#H X

H. MikaMi: Key to the Species of Delesseriaceae
in Hokkaido, Japan

AFRCETHAET, ~ VHOBEICO W T, ThECEEH L) &
BUTOREEHHIAToeA L, BCRBFEBEMRORRIRSICE D, RBRICHEY
BEBRLILE TR > TV 5, —F, LlEEEHCAET LW AEEMECBEL T, &
NEDOERRECE ST, 27 LI RBEHABOBCOWTL, BIF, FOLANH
LI slc EBbhd, #-T, SBRORABOETYEXT, —%&7T, ThbOEOR
REEVRTER LIV,

I. PV 3EERTRETFOPRCoL

Subfamily I. Delesserioideae

A FlNoMRFICHAENIEI DB
Congregatocarpus Group (&)

a. WESRTFEIENNERCETS
Hypophyllum middendorfiilVV (+#H 2,7 9)
b. MAoRRTEIEEGERCETS
1. BRIREbECOZAETS
Tokidadendron bullata®® (54 7 A4 3 N)
2. BRGFRHE
Congregatocarpus pacificust® (a7 1)
B. #2ofilRFICH LS DD
Delesseria Group
a. AFEBEIL cluster JRicA TS
Yamadaphycus carnosus” (2,7 ) ERx)
b. AFBEIL cluster JRiT/c b o
Delesseria violacea® (X x/~/ 1Y)
C. Mhohzdahksalidicn

a. HIMOBEMEITRTRICET
Hypoglossum Group

* HERE (RS PEAER 243-2)
PRBEZREERSAX
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 65-69, June
1973.
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Branchioglossum nanum® (e x L3 4F)
b. #3MOFEMIE, TOTRTHIRTCET S LR LR
Membranoptera Group
L BRIFHNNELCETS
Neoholmesia japonical®1) (XZXvm ) )
2. BRIEBEBBFRCATS
Membranoptera sp. (RFEFK)

. FoalPREEXRT HH5CBETS
Subfamily II. Nitophylloideae

A ERRIBCBEST 5 ERE b
Phycodrys Group

a. 7oA X2 @D carpogone i & 1 D sterile cell 32
Sorella repenst?) (v z~=)
b. v #AF 13 1{ED carpogone £ & 2 D sterile cell # 3
1. maRTFEIESIKCHE-> TET S
Phycodrys fimbriata'® (1982712 0)

2. ESRFEILO XD Tkl
Phycodrys radicosa® (e x2a/) N7 )

B. ERAIBCEEET S EMEY iy
a. Toh VT ORECEL, sterile pericentral cell (Deckzelle) % %>
Nitophyllum Group

Nitophyllum yezoensis® (7 /NZAFFR)
b. Fo LT OREICEEL, sterile pericentral cell (Deckzelle) % ¥ -7\
Cryptopleura Group
1 I ERC
Acrosorium polyneurumi#18) (RF Y 2,/ V)
2. BRIAHNPET, WREE DD

Acrosorium uncinatum16) (H¥ o A/ 1)

3. HRIARRRANET, FRBILR

Acrosorium yendoi1?) (N4 R Y))

B’ Bt
BiZE, 2/ /N7 Y Bt (Delesseriaceae) D ez i3 Delesserioideae % Nitophylloideae
D2EWRHRT bR T\wb, EEOMBR Y TIX, 2h¥ T KYLIN Z0floFRE
X o Tle & i Delesserioideae Bl x /v —diziY, ARAS 1 MFICAMEHBE LD
BRIIMERO L b ME IR L2, o1 BB, KYLINII9, WAGNERX),
R0t WYNNE2) 75 ¥ic X huf, Delesserioideae Hrizii, Caloglossa # %3 U, Hypo-
glossum, Membranoptera, Hemineura, Grinnellia Delesseria, Sarcomenia, Claudea,
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Botryocarpa Bt Cumathamnion © 10 EHBHINTV5H, TR LOFIIZEWTY,
ERAELUFIOAEFHIZMELL MDA TV, L2 A, BRRETSa/ N
2 Y (Laingia pacifica) <Ti3.8 bz Delesserioideae TR OB %A Licht b (BId,
7o VAR YA TET D), Lrd S 1IN Ok MESRE LD LA
DORBIEZEST-DT, EHEIZ X b Laingia B HHE Congregatocarpusts B X h
120 Wi KYLIN®) 12 X o CTHiZ, £ BAE L HFIOMESHIE bR TWierHa s N
7Y (Hypophyllum middendorfii) iz o\Ti, 4 FD S0 h VT OERFINHERI R
fe\~¥ %, Nitophylloideae BRHC B Iicd FiTico T, L L, EEV LV FE
DT o HATIZHE LM ECE A TET S Z EAbh b, # - T Nitophylloideae
X b Delesserioideae HRHZBTREZ LM BRI I i, 2OV TERI A/ Ay 2
I\ (Pseudophycodrys rainosukei) 2o\ ~Ti¥, HIED Pseudophycodrys & LiX LT
BROFETHBHZ LH WYNNED YUOREEI tX-ToE &b bh, chd i
Nitophylloideae Hf} X b Delesserioideae HEZB Ih A &EE L/ b, WYNNED 12 X
% Tokidadendron BOFHR LI -1, 1o7i L WYNNED 2 XX, 54/ 253/ n"T
8 L Pl AR HE ZI L OBRCESE, KB 10 #0 5 b0 Delesseria
FEBETXETHH LOEEN I, —F, LBERLSHEOMEICE S ES
DEZIz L, RREROEDIIRAT, Bx, § LAFIERRICAEIBLETDH
BOBDILLEIDONBEE SO T, T4/ A% 27 "% WYNNE ©OF 511<
Delesseria BB = LTI EEA DB L oMM LN, £2 T, BTOEZ A, LIE
CORIEE (/N ), FHAINIY, 5S4 A5 37 N) #RTARDEDOS
EE, LR 10FPCILRYBLVWZ EnD, ZZiHF L L Congregatocarpus
Group #BT 2 LI LEKETH b,

¥, SBOREEIN—B Lz oNT, Congregatocarpus FIZHWMAIND X EH
EHr&Hs bEICBMERSZ L3 FEEhS, RbhSEORFCRh I EE D
I Voo D& LTI, BEiceT? 12X o TH L bhic Shizoseris sp. RV
WA 1= X 3 Hemineura schmitziana De Toni et Okamura 7c &b %, BIBCD
WTUEREZOBRORENEE I THHY, HECBL T, &E FEP K L-T
¥izih > Marionella f L O HEH BREIZ I NS T TOM, —BRXBZ LIz, #-
T, BCZ 0k, BEEIrOX L N—pBMBRIhDZ LIMBRPMBTED LI AT
H5o

Summary

1. Fifteen members of the Delesseriaceae (Rhodophyta) are reported with the
key from Hokkaido, Japan.

2. A new group, the Congregatocarpus group, is established in the subfamily
Delesserioideae.
The fundamental character is the presence of the intercalary divisions in the
cell rows of the first order.
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# 2 BEEER (98 %43 (Second International Symposium on Phycology
1974-75, Taxonomy of Algae) 714 > RD < K 5 2 KFHEHPFIAT I I\ T 1974 4 (12
BER) » 5 195 E£OMICEENHESh W ET, CORBCEWTRI EFbhBH
B,
structure (including ultra structure)/reproduction and life-history/principles

of phycological taxonomy/systems of classification/phylogeny/cytogenetics/nu-
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ETT,
BMROSHEOBENZ CHFBEOFIEETREEB L TTF I\,
Prof. T. V. DESIKACHARY
Centre of Advanced Study in Botany
University Botany Laboratory

University of Madras
Chepauk, MADRAS-600005, India

i% Prof. T.V. DESIKACHARY DA%¥ELIED FHRLL X BHAICIL HICWHIL, &
L 20AYFRHOLZERT IV, A¥—EELEFTET,
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EFREYBECTHREBEDO A"
BOE B M |

Y. YOKOHAMA : Photosynthetic properties of
marine benthic green algae from different
depths in the coastal area.

RETBNC, MBIENC, T U TERRZOFHICEE LT3 &5 ENGEL-
MANND2) O EEIGHIT—RIZ X < ambhTwb, LEVRING® i LT BT S
BhRoREXY, BRIAEOCEFOFEL LRI KARCHAL, BEIETOA
BHED D TRAAFOBHOFTEAXIPRIKFBTES L5, LiL, EBERIIE
BB - RO ADBRIICORER S IO EOBEICLEFTLTWBDT, LD
RAXEEOBEOEES N LTI DD THD,

HEBEORRIIBRINCH bR T, RESOBEHCHM LT\ 5, BEBERDO X E—
BICREBETHY, 20X 5 LBHICIFATE X PREOFEIRERKE ., FD X 5
REOUEBE X BT ORE & AT BRART LRI,

HELH®

EEHRES, KABOBRKCBLALE I 045UNC THEBERMCHEDED, i
wARPCHED, 1REEUACERCHE L, B4 AnH6 A <Ths,

HEROFEITES LHHD OW|E LRAF LAV, AfRXE LTIOBERD
HEZDEEA, FREHTEREY 1L5mm OF7 27 ) U T2 » oKl b= v 7 L
lENVBREHCTO6mm DB E Lc7 1 VE —IERIRTEL, MBI AEXL L
BRRIRORS OBENR RN TH % 55, HEIRBERORE 10 m EDHCERC
DA

HRLER

Fig. 1 iz 744 B SEOXER—XME%RT, v b5 ¥ (Monostroma nitidum)
QEREER, 79749 (Ulva pertusa) tAPHMHAECEE L, YT vy (Ulva
Japonica) X TH TIXEE 10 m FiBOFIC L A bhbh, FhEhBECHFFCLAEE L

* THEBEBRER No. 260.

*ORREEALEERNBEEERF (B R T E 5-10-1)
Shimoda Marine Biological Station, Faculty of Science, Tokyo Kyoiku Uni-
versity, Shimoda, Shizuoka-ken, Japan.
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Fig. 1. Photosynthesis-light curves in three species of Ulvales.
Monostroma was collected from the upper intertidal zone,
Ulva pertusa from the middle intertidal zone and U.
japonica from the flat bottom 10 meters deep. The ex-
perimental temperature was 20°C.
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Fig. 2. Photosynthesis-light curves in two species of Cladophora.
Cladophora sp. was collected from the upper intertidal
zone and C. wrightiana from the flat bottom 5 meters
deep.
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fv%&vbﬁfmboEgzmmﬁﬁtﬂmabhaviﬁﬁﬁo—ﬁasoam5m
MBI 2 BF 2 v AS H TOBBTH S, LHEEOKS b0 EBEMDHER Y
T LN B, BERAGRXYAVCTORKETH DN, KIIEEIHTLHCHEES
2y Tied, BN AERT B LR ERLATIRLIRVOT, REXEHAVTE
CEBRYEitol, Fig. 3 37 A4 B3Iz o TREX LABXEYAVTRLER
ThbH, Badic X5 ERIL Fig. 1 LR EAYRALEAXRLTW 5, FEX LAGXD
WRLLET S L, HEEO 2B CRIBREXOHMNEL, YT LI TRAEOYHRIIL
SHELV,

Chlorophyll DHBNBAMEDES & E LA EEEIVREXE YT L I 4H %R
IFIACELAERIL, FOEDELT I TAVEINE L BBV e bbIBRE
WETED, ERICEEDRINARY MLk toThicl A, Fig. 4 THLMRISIZ
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Fig. 3. Photosynthesis-light relationships with white and green
light in three species of Ulvales. The green light simu-
lated illumination in the water about 10 meters deep in
the coastal area.
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Fig. 4. Absorption spectra of living fronds
in three species of Ulvales.
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Fig. 5. Longer range of absorption spectrum of pigments from

the green algae in ethyl ether. Values were expressed

by percentages of the maximum in each solution.
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o 540 nm MECRINER YO, BROFEEXYFRTIRNEAFLREET, L0
ENEATLSDTHEONLL 50 bigwn s, ZOBREDOFENIE OBBCREXOH
FIASRLZ I HLTWBZ ik, BESEHEOFIRIHOY —2 H3TE 540 nm 58
CHBZENDD, BEALEBEWEVWOTRVWHEBDLIRS, ey TV IH%TI,
Chlorophyll a-b EAMEWZ &, Tichd b DEEAKRE W LI REXROFIHADELE
DH—RElcrTBEEL bhB, kit b, Chlorophyll b D= > DBRIEKDRIE
Ha DFh b b AERhRTEbbREMIEE, ¢ TENRERMOBRIUEKIVE
X, BERAUOZAIE LB THS,

BEL R DBAETHHRED KH5\ i Chlorophyll BHR I B’INTEH 5
—FOBERDOK, TihbbHEEXOLEDIHEGOE KO T CTlFhiEEFTTERW &
WOBBIRT N TOBEIIR S TULE bitv, B - 8% - LHO=SE LML IR T
B lit, ERLOEESMORREER T ALDOID T VERDILZ L THA S,
ENGELMANN ® LEVRING D X 53 bOZZE X FBEECHEIRHZ LIk, LA
ThLONEHCLEHCFRN L AREORELYE 25 LLBEEATRYE 2 20 b h
AN

Summary

Five species of Chlorophyta were collected from different depths in the
coastal area of Shimoda, Izu Peninsula. Photosynthesis-light curves of algae
from the intertidal zone were of sun pattern but those of ones from deeper range
were of shade pattern. ‘

Ulva japonica growing in the range deeper than 10 meters utilized green
light by the same efficiency as white light, while in the case of Monostroma and
U. pertusa growing in the intertidal zone the efficiency of the green light was
apparently lower than that of the white light.

In the absorption spectrum of the living frond of U. Jjaponica a notable
bulge was observed in the range around 540 nm where the deep trough existed
in the case of Monostroma and U. pertusa. The ratios of chlorophyll a to chl.
b. in Ulvales were 1.9 in Monostroma nitidum, 1.5 in Ulva pertusa and 1.2 in U.
Japonica, and those in Cladophora were 1.8 in C. sp. and 1.3 in C. wrightiana.

The high efficiency in utilization of the green light observed in U. japonica
suggests. the well adaptation of this alga to the deep water in the coastal area
where illumination is greenish. Such a high efficiency may be mainly due to the
existence of unknown pigment having a peak at 540 nm in the absorption spec-
trum of its living frond as well as to its high ratio of chlorophyll 4 to chl. a.
Such a pigment composition may contribute to maintenance of the shade pattern
of photosynthesis-light curve in this alga.
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S. NAKAZAWA : Uber den Seeknésdel
vom Zeller See, Osterreich

197249 A 18 HA 520 HETO3 AM, A —A MY FOFAY TAIEHH HH
Zeller See #&ih, <Y ENRELHINEINREX Z & 5 Al 12T 1824 Fir
ANTON SAUTER 2 ZO¥T<Y EXBELLBEY X5 L, BOYILY 7 NAH
HT 58y ERAFUDEITEL, HLDOBOAD L IET ) ENTAMBo>TWICEW D,
o L FOMBAT o THRIKR, <V BR1IEIARD LN TE b olc, ECHE
CFSTHE, BROTARERBEYDLZWTREALLRYBE LD, Y TXARD
highotco BRYAZIERIRII—EICa vOE2 D EAHT, ZZRETIEIDYL
57D T, iz CERETHZ Lidkdic,

H20HELLT, FEMCIO-T3EWEEZEbL VLN OER LIS, RLH<Y
BB BRI 5T,

DDA ENTHE, LHMOBEER - MEROBBOEL D> T
Thichd, TRT2Y) BROWTRALEr o, BT 14—V, ¥ =V EDHEYH*¥
FBRIABI>TTIVEDI EXEWES, VT —HDv) B2V TUIH bR T
Mol .

LhLEZZR=Y ENEH Dotz i SAUTER ORERTY LA TI Mbh
5L, ¥Fl-FDH 1855412 LORENZ Mz ZT< Y EDOWELR LicHED LI ENTH
b, BERO—PAEETET S Cladophora 73, ThiERELTRHBREY, K5
EHETCERE L CREL T bokfBR, = hik Cladophora crispata (ROTH) KUTzZ.
LHEE LT LEcdiaoC, BEY =25 —WRBRKDO VISV BEOLONEFTL B Lix
FHANIE,

Bl R0z bR 5 &, 1824 FELUBITE T, LEWICEIKDOREIELLT,
4 HTIE=Y E CL sauteri 34EFTENRL Kok 5 THDH, ZOEID—DIL, HK
DELERZRDTLBBNREE, ZODDELDVA NS Y, w70, EERTECX
BENRTIIIRNIES 5y, FletMDALBA =) TROWTHBIRWEENLLE X T,
ZOHMTT Y ENKDLNIDORBETIE L, HYTHECHRTHoER S,

* B RFEFEREWERE (UEH/DANE L TH 4-12)
Biology Department, Yamagata University, Yamagata Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 76-77, June
1973.
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1) SAUTER, A. E. (1824) Berichte iiber einige botanische Exkursionen durch
Oesterreich, Steinermark und Salzburg. Flora 7: 209-217.

2) SCHRODER, B. (1920) Uber Seebille. Naturwissenschaften 8: 799-803.

3) HREF A973) vz 5-WxicFhT #IE, 27: 68-72

Zusammenfassung

Vom 17. bis zum 19. September 1972 besuchte der Verfasser den Zeller See,
Osterreich, um entsprechend dem alten Bericht von ANTON SAUTER aus dem
Jahre 1824 .Seeknddel” zu beobachten. Er konnte aber keine finden. An einigen
Stellen wuchs zwar eine Cladophora-Art auf Ufersteinen; Dr. YOSHIO SAKAI
bestimmte sie spiter als Cl crispata (ROTH) KUTz. Entgegen der Erwartung
ist aber Cl. sauteri in diesem See nicht gefunden worden. Es scheint demnach,
dass Cl. sauteri irgentwann nach dem Jahre 1824, als SAUTER zum erstenmal
Seekndsdel” dieser Species im Zeller See gefunden hatte, dort verschwunden ist.
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S. SAITO: Notes on the freshwater algae in Japan. 3.
A check list of the filamentous Zygnemataceae
in Kanagawa Prefecture.

HEIIBR B ED L, HEJNNEROF Y FofOoBERYFAEL TS5, FETH
5 Y104 H DT, TOMREL, RAETHZ LOTELLDRDOWTRET 5.

COBMEXE TR Y o T, WALS L IHHEXTHGTW S BAAFIUERESLL
T, BLEMT S,
 BELEEN SLCRRAROKETEEY, Tofuc, BELKLE HiEh
HHIRET B ENTEI, RARIERBCHELEL BB, ThbOX &P
FANTE, BRALTWTRETEARMBO L DIXRETE AT, BT, KECE
BLTCWBRDORE 2y b TT e, 3% FL=2) U TEEL, IRBLD b
z - CHZE LT,

HENBRELICHB LD, ABTAHZLENTELDIL, KO6BLBETHDH, K
2, HFBRZLERLIEL A LTV OnBIECFIET 5, cOf, w3 NeRod
TiL Zygnema fanicum HRPIOK 60 HRTCIHREZh, BRIBELSHHL, 2T Z
ornatum, Z. cruciatum, Z. stellinum DIETH-1o 74 T K v & Tt Spirogyra
weberi H3x b JAREEN SR E S h, 97 EFHLREINL, O\WT S. communis, S.
fennica, S. varidns, S. teodoresci DIETH»To

F*YIFoR

Zygnema fanicum L1, Z. ornatum (LI) TRANSEAU, Z. cruciatum (VAUCH.)
AGARDH, Z. stellinum (VAUCH.) AGARDH, Z. pawneanum TAFT, Z. bohemicum
CZURDA, Z. cylindrospermum (W. & G. S. WEST) KRIEGER, Z. carinthiacum
BECK, Z. insignisporum COUCH, Z. subcruciatum TRANSEAU, Z. calosporum JAO,
Z. pectinatum (VAUCH.) AGARDH, Z. collinsianum TRANSEAU.

FTAIFOR
Spirogyra weberi KUETZING, S. communis (HASS.) KUETZING, S. fennica

* COMEO—MIAXRERDWRHHECTLBLOTH 5,

¥ FrIBHLE—hER (WRINRFy BHRERE 4-10-1)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 2, 78-79, June
1973.
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CEDERCREUTZ, S. varians (HASS.) KUETZING, S. teodoresci TRANSEAU, S. gracilis
(Hass.) KUETZING, S. parvula (TRANSEAU) CZURDA, S. biformis JAO, S. tenuis-
sima (HASS.) KUETZING, S. fragilis JAO, S. nitida (DILL.) LINK, S. fluviatilis
HILSE, S. crassa KUETZING, S. inflata (VAUCH.) KUETZING, S. papulata JAO, S.
faveolata (SKUJA) CZURDA, S. bullata Jao, S. oblata JAO, S. pseudogranulata
LEY, S. rhizopus JAO, S. chungkingensis JAO, S. singularis NORDSTEDT, S.
granulata JAO, S. juergensit KUETZING, S. spreciana RABENHORST, S. irregularis
NAEGELL
AU IFDERLR
Zygnemopsis quadrata JAO, Zy. americana TRANSEAU, Zy. columbiana TRAN-
SEAU.
12IFufg
Mougeotia ornata JAO, M. megaspora WITTROCK, M. scalaris HASSALL.
vad=J LR ,
Sirogonium sticticum (Engl. Bot.) KUETZING, Si. tenuis (NORDST.) TRANSEAU.
LAYTXFTIR
Mougeotiella tunicata (0. & W. BOCK) YAMAGISHI
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Manuscripts and other correspondences should be addressed to the Japa-
nese Society of Phycology, ¢/o The Muroran Kaiso Kenkyusho, Muroran,
Hokkaido 051, Japan
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