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M. NoDA and J. W. KANG: Notes on the Marine algae
of Woolyungdo Island in the Japan Sea
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Sargassum sagami-

A List of Marine algae collected from Woolyungdo Island

Cyanophyta

1.

Lyngbya lutea (AG.) GOMONT

Chlorophyta

2.

10.
11.
12,
13.
14.

3
4
5
6.
7
8
9

Bryopsis plumosa (HUDS.) C. AG.
Chaetomorpha aerea (DILLWYN) KUTZING
Cladophora densa HARVEY

C. glaucescens HARVEY

C. utriculosa KUTZING

Codium adhaerens (CABRERA) C. AG.

.C. fragile (SUR.) HARIOT

Enteromorpha clathrata (ROTH) GREVILLE
E. compressa (L.) GREVILLE

E. crinita (ROTH) J. AG.

E. linza J. AGARDH

Ulothrix flacca (DILLWYN) THURET

Ulva pertusa KJELLMAN

Phaeophyta

15.
16.
17.

Colpomenia bullosa (SAUNDERS) YAMADA
C. sinuosa (ROTH) DERB. et SOL.
Desmarestia viridis (MULL.) LAMOUR.
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18. Dictyota dichotoma (HUDS.) LAMOUR. T F ISy
19. Dilophus marginatus OKAMURA 7Y TIF
20. Ecklonia stolonifera OKAMURA YN T 5 4
21. Eisenia bicyclis (KJELLM.) SETCHELL 7 4 *
22. Endarachne binghamiae J. AG. NNy
23. lIlea fascia (MULLER) FRIES A4 3INN)Y-
24. Laminaria cichorioides MIYABE FFIa v T
25. Papenfussiella kuromo (YENDO) INAGAKI 7 a E
26. Punctaria latifolia GREVILLE NN E K F
27. Sargassum confusum C. AGARDH TYRI =D
28. S. horneri {TURN.) C. AG. T A = 7
29. S. ringgoldianum HARVEY & N E 7
30. S. sagamianum YENDO var. yezoense YAMADA LW X 24
31. S. thunbergii O. KUNTZE vIt+I /R
32. Scytosiphon lomentaria (LYNGBYE) J. AG. e
33. f. tortilis YAMADA a v iy
34. Tinocladia crassa (SUR.) KYLIN 7 F Vs
35. Undaria pinnatifida (HARV.) SURINGAR 7 # b
Rhodophyta
36. Acrochaetium radiatum JAO
37.  Acrosorium uncinatum (TURN.) KYLIN HEYRNIY
38. Amphiroa aberrans YENDO 7Y h=7F
39. A. ephedraca DECAISNE *RFUv A=/ F
40. Callithamnion callophyllidicola YAMADA X4 MY
41. Callophyllis adnata OKAMURA .
42. C. rhynchocarpa RUPRECHT EXtrYhEFE
43. Ceramium japonicum OKAMURA N R4 F 2
44. C. tenuissimum J. AGARDH FXA4P4AFX
45. Chondria crassicaulis HARVEY o +
46. Chondrus ocellatus HOLMES M F o A
47. Corallina pilurifera P. et R. e J e N
48. Dermatolithon tumidulum (FOSLIE) FOSLIE" ) = *
49. Erythrocladia subintegra ROSENV. 4 v~ FrE
50. Gelidium amansii LAMOUR. < 7 V2
51. Gigartina tenella HARVEY 2 ¥ /0
52. Gloiosiphonia capillaris (HUDS.) CARMICHAEL 4 F7 7
53. Gloiopeltis furcata (P. et R.) J. AG. 7 7 y
54. Grateloupia elliptica HOLMES 2 v ooy
55. G. filicina (WULF.) C. AGARDH. & H T
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56. G. livida YAMADA E 5 a6 HF
57. G. okamurai YAMADA $¥a3av/ k=
58. Heterosiphonia japonica YENDO 4 v »~ F
59. Laurencia intermedia YAMADA 7 v v v
60. L. okamurai YAMADA Iy Fv T
61. L. pinnata YAMADA N v v
62. Lomentaria catenata HARVEY 7 v v+ F
63. L. hakodatensis YENDO IRYTIYVFF
64. Polysiphonia japonica HARVEY F7YV4 I
65. P. savatieri HARIOT eEx4 Ty
66. P. urceolata (DILLW.) GREVILLE YavVavuyg /)
67. Porphyra okamurai UEDA 7 v /Y
68. P. pseudolinearis UEDA VS A
69. Pterocladia tenuis OKAMURA x N 7 W

#® 3
PDtoBEENRSHOREE TREL LM LEELTA S L, BE
BOBEINEOREOHEER LD, UUABEAEXMNO BAREHIEL OH
BESEL, ELOKICOTTRIHERHROEBORENCLEETRT,
KEDETITBMICHKET BV ) % FE I (Sargassum sagamianum var.

yezoense), I L AVYELEOHRIFEEIN 3,

Summary
Comparing with the materials collected by the senior writer from the eastern
coast of Korea, it is clear that, in Woolyungdo Island, Tsushima Warm current
has more influence than on the eastern coast of Korea, and its marine algal flora
resembles that of the coast of Japan facing the Japan Sea. It is interesting that
Sargassum sagamianum YENDO var. yezoense YAMADA is growing there.

Literature
OKAMURA, K., On the Marine algae of Chosen in Report of Imperial Bureau of
Fisheries, Scientific Investigations Vol. 2 (1913); KANG, J. W., Unrecorded Species
of Marine Algae in Korea 1 (1956); II (1958) in Bull. Pusan Fisheries College;
SINOVA, E. S., Algae Maris Japonensis (1928-29).




Observations on the life-history of Fritschiella
tuberosa IYENGAR (A preliminary report)

A. K. VARMA* and A. K. MITRA**

The interesting Chaetophoralean Fritschiella tuberosa, first described
from India by IYENGAR (1932) and subsequently reported by RANDHAWA
(1939, 1946), SINGH (1941, 1947) and RANDHAWA and VENKATARAMAN
(1962) has so far been reported only from SUDAN (BROOK, 1952, 1956).
The only available report on the sexual reproduction and life-history of
this alga was that of SINGH (1941). The present investigations were aimed
to clarify some of the aspects in the life-history of this alga. Parallel
studies were made both under natural and cultural conditions. Some of
the present findings are at variance with the published work.

The alga has an ubiquitous occurrence in the district of Allahabad
in the Uttar Pradesh in North India. It grows either in moist shaded
places or in open fallow lands and occurs throughout the year.  The
alga prefers a pH of 6.8 to 7.3 and the moisture content of the substratum
on which it grows ranges from 1.19 to 5.13%. It grows luxuriantly,
particularly on manure heaps and on substratum rich in organic matter.
The alga is characterised by an erect fan shaped projecting system (pri-
mary and secondary systems), a parenchymatous prostrate system and an
elongated and branched rhizoidal system.

Sexual reproduction by isogamous biflagellate gametes and differenti-
ation of the quadriflagellate zoospores into macro- and microzoospores
as reported earlier (SINGH, 1941) could not be confirmed. All efforts to
induce the formation of biflagellate gametes in this form failed and conse-

quently the isomorphic alternation of generation reported earlier (SINGH,
1941, 1947) could not be confirmed.

* Algae Section, Division of Microbiology, Indian Agricultural Research Institute,
New Delhi-12.

**  Department of Botany, Allahabad University, Allahabad, India
The Bulletin of Japanese Society of Phycology Vol. XII. No. 2, August 1964

— 6 —



VARMA, MITRA: Life-history of Fritschiella tuberosa IYENGAR 45

The quadriflagellate zoospores are formed from the young cells of
the projecting system (Figs. 2, 3). The zoospores have no eye spots and
are non-phototactic. In the present investigations, the zoospores were
found to possess two contractile vacuoles at their anterior ends.

Figs. 1-3. Fritschiella tuberosa IYENGAR
1. an young plant; 2. initial stages in the formation of
zoospores; 3. liberation of quadriflagellate zoospores.

The development of the adult thallus from a single zoospore was
followed under cultural and natural conditions. The zoospore on ger-
mination undergoes a transverse division into two cells. The lower cell
gives rise to the rhizoidal system and upper one gives rise to the pro-
jecting system. The prostrate system has been found to be secondary in
origin, resulting from the septation of the cells in the erect growing fil-
aments in various planes (IYENGAR 1932 ; FRITSCH, 1954).

The cells of the prostrate system undergoes further repeated divi-
sions to form large packets of cells. The cell wall gets thickened and
functions as cysts. No motile swarmers were observed to be produced
either from these cysts or from the cells of the prostrate system as re-
ported earlier (SINGH, 1947). Instead, these cysts in the prostrate system

-7 —
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Fig. 4. Annual growth phases of Fritschiella tuberosa
IYENGAR at Allahabad.

directly germinate into new erect filaments. However, a certain degree
of dormancy in the cysts was observed. While germination could be

initiated in few cysts, majority of the cysts remained in perennating con-
Similar differential germination of cysts was observed in nature
also. Thus, the alga persists throughout the year reproducing either by
asexual zoospores or by thick walled cysts. A detailed paper on the
ecology and life-history of this alga will be published elsewhere.

dition.

Summary

Fritschiella tuberosa IYENGAR, a member of the Chaetophorales exhibits most
of the potentialities for the early land plant. In the present investigation careful
attention was given to the life-history of this alga both under artificial and natural
conditions. It was observed that the reproduction of the alga was either by asexual
zoospores or by thick walled cysts. The presence of an eye spot in the zoospores
and the formation of biflagellate gametes could not be confirmed. Zoospores, on the
other hand, were found to possess a pair of contractile vacuoles in their anterior

end.
— 8 —
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hoR EOFM
S. NAKAZAWA : Distribution of RNA in Fucus eggs*

Fucus DY BEHEZRB L Z 60 ODKE T, 0bZo—lIcEREDOR
DHLBBCLYD, TTIRFEBRBTES, 0L EITRBERICEEZHET 2
MHEE, DHAACORBICET > TEHT BICERNITN T EMMEIIC
bEZONBL, IMOBEYOERAD»S DEZHICEBEING, EAR
Coccophora TIZIRBERMNIZ L E>THOFLNEL I TRBEKRHE &
BRELELDEZEBRBLOBEIFTLE D LBAFL LISV FH (NAKA-
ZAWA, 1960), Acetabularia |3 HAMMERLING (1934) o &F #ifgHF7EIC k>
T, ¥+ v IHROBEHERSTHORMLPOHRB L CREE THH L TES
Y, 2 Tx+ vy THERICIF LS TEMBRESIN, ObIC WERZ (1959,
1960) IZ X > T DBIEHHRDOEMD RNA &2 LORAEKRTH B &
VIEEINBERE TH D, T Fucus DHJ§% RNase 0.1% % & 1r¥#EK

* RHABKENTRERICX 3

R EHEREYREHE
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B &, BELDDH 2 UREOMBERERICROVILTAZA U TIFNEIR
TBHHEFE (hiR, 1962) b Fucus JPTRBA(LE T TICBREZHT 5 RNA
EOBRERRT 3, SEZF1962FEB LV 1964 4FE D 5~6 BIChIFT2E
Chtc D EWMOILRIEBETIEICHEL, DEORZETHEONTTEL
LEBROTHET B,

7tk Fucus evanescens DY) 2 74 7 WAHEYD, Tz A KT
L BEY, BEEHICOVTVAEEL T FAZDMEELTHS R Y ILIC A8
wAKEIICAN, VT2 I VDo BECESAEINIIFEERY TED
Z40mm FEX 15mm O b Y MIC AN A@HEKICE L, KB SH
KT, BRLave 72 7 VvRICEIIBLBHBSE L BEL, SHIZ T TRA
LEZELTHOEKPICEARINE LS, Xy FTiHo i T TS
BLTWEBIEENSE, CTTRFYVIMOERLTLAIEPATEE T
DUWUICHEIC X > TRECEEL, RBERBILEE, 2oL xicik
FTIO—PICKEMBEL, ZNBHELTRBENL S, CORBDET S
BIEHEICBOT, AR MYVMICEZE LT LKAV TEEL,
TA—e v Y —XEBLTKEEL, Ea=v.xFVIY) viEThaL,
B3MT 27— TLAEBBL, 80% Ta — IR ok 2 TEMER
Tl £, BRUULAn/ THEE, KL% Y vEBHRTpH 7.7
IZ L 0.2% @ RNase % &1 /K 8%, ¥ LU pH % FH L7241 0.29% RNase 7K
BIRT62°C TIMMMIEL, EDHMLTKEL, E&xLBRUFETLEE
TRBI, TOMEDEOEEMNEDS MICIT- T,

1) RIBEESEOHTHOPTR o=y - AFVSY) VETHES

Fig. 1. Schematic illustration of RNA staining (dotted)
in Fucus evanescens eggs when the rhizoid pole is
bulging out. RNA is streaming from around the
nucleus towards the bulging region.

— 10 —
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{, MRREZZR—BIOGREDBENTES, LrLARERICHHES
LEIYEBSBLTNBCER L LLTH B, LichoT, TOHFELEEE
AHTFOMICHA NIZEHNT 20 ST LHAEHTIEEL, RNase &L
BLUABMTREOBOREARIEBRON S, MREICDOTEE L dIRJ
bPFT5M, TN PHT7.7D RNase I Td, EEKICEDLLIZENTD
BRLTHoc, COBRZ, SISO ONALHREORBLUFTOES
S08fd DNA Tl RNA oftfaTh- 7 T EA2RT XD Th 3,

2) RBEESIL > TREDX 57 RNA etadsikd T h H»
DIRBERANC > TRRMICHENL T H D IENRLENE (M]), #HE
L7 JB# 400 Eic D TR chdsd Edot, Lad, RIEZEEL
TN ZEECKIITIR, ThZhoFERICHEL T2 3 Lo RNA ofih
BHOLNT, 2HOERELEL T AI0IE 16 BEZEIH, T0LBICHKR
B&hAs LNk, TDHEE, TORNAOFENRIRI LT 20, THHFY
FEEFREDBBATVDS, —F, ¥&DHHET RNase ML L7 JITERED
AMBELLETD, MEREORBRBISEhol, Lichio THED S IRBRE
ADHIFROFENRAONEZY, Yo=v . xFusY vKRY v BEH
7T pH 5.4 ITHH LTI,

PEOEE»S, RIBEEOET ZLURICE—BHIZGHLTWVIBZH
- KRR ®D RNA 28, EEDETZEEHIC, BHEOHFAFDNT—HRE
THEL, RIBOMEAERICBREZET L AHZ 5, TN Acetabularia ®
* vy THEDOEA (WERZ 1960) L 5RTAHTH, BRPEFEINB &
THb, THRBAFENTOL RNADIBTAFNSY) v THEIGTIE
EMbHBCEid, RNABHLBELFL =V « AFUTY VTR G
T23DTREL, 3 RNA I DNA B UL FL gz rHEErboC &
ZRLTW3S, LISON(1960) ic kB L=« A FNVJY VICKBTI%E
DOLEHFFIEESFD DNA LESFFORNA LDOEAEDEICLD, £C
TEILNBTER, WhWBAvEYY+—RNAZDNA A4 HELT
2L b ESFDORNA G, 2115 DNA S HEPORBRIEZERT DO TR
2TV, NI ETHB, 72 RNA BRBERICHEEEHET 201
HbBEAACDPATDZ VI ARICEH T I 5ICHENNEN, £T5E
RNase 24 OREBEATRBERNBIZAONETHSIH, EBICE D
WA EBIE Coccophora THILDNTNE (EBRRER), T/ g v,/ &RKRIC

— 11 —
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Hlco> TRIBBTIER T 2 BEFROREMIT SH/SS ~7 VY2 THRESIOLTH
3THAIDHE, TNEFLLTPELIRBERICEENBBCETHAD, E
XA ML Z ) —IT &> THRIBIEAE D & = 72 Hld3 Coccophora I D
WTh B (EERRE) D, Fucus TRRILHEINTHII,

ERCHBNEVILE O RBERRFOF 2ICR#H VL LET, Tk
JERDFEHETREBHRL LT LROREREICE 2 BHEFICTOELEAL L
wET,

Summary

Fucus evanescens eggs were fixed with Carnoy’s fluid, and were stained by use
of pyronine-methyl green solution. As a result, the coloration appeared blue in
nucleus, and red in cytoplasm. But, in cytoplasm, some blue particles were also
observed. The cytoplasmic staining occurred uniformly before bulging of the rhi-
zoidal pole. But, after the bulging, the cytoplasmic staining took place selectively
towards the rhizoidal pole from around the nucleus. If the egg was treated with
0.2 per cent RNase solution at 60°C for three hours and then stained, the peculiar
cytoplasmic coloration does not take place. From these facts, it seems that polar
accumulation of RNA released from the nucleus takes part in the rhizoid elonga-
tion.

X ik
HAMMERLING, J. (1934): Uber formbildende Substanzen bei Acetabularia mediter-
ranea, ihre rdumliche und zeitliche Verteilung und ihre Herkunft. Arch. Entwi-
cklungsmech. 131, 1-81. LIsON, L. (1960): Histochimie et Cytochimie Animales.
3¢ ed. Gauthier-Villars (Paris) (4RIEiR-HK#). $RESF (1962): 7 — 7 PR
B 10, 60-64. NAKAZAWA, S. (1960): Developmental mechanics of fucaceous
algae XV. Bot. Mag. Tokyo 73, 447-452. WERZ, G. (1959): Uber polare Plasmaun-
terschiede bei Acetabularia Planta 53, 502-521. (1960): Anreicherung von
Ribonucleinséure in der Wuchszone von Acetabularia mediterranea. Ibid. 55, 22-37.
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K. OKAMOTO: List of Marine Algae Collected
by M. HigasHI [II]

Fucaceae O Z/-H
Fucus evanescens J. AGARDH ENXv¥ EHB (FB) %k (EX)
Pelvetia wrightii (HARVEY) YENDO T/ 424 @piigl (o) B - %1
(BETH)
f. japonica FIFR B (Ai5l) KTE (S
Sargassaceae 1ZA D5 F}
Cystoseira prolifera J. AGARDH /<R EY (5iif)
Turbinaria ornata J. AGARDH 5 v )RE 4 (itk)
A Cystophyllum caespitosum YENDO HATESH ik (1LIE)
C. crassipes J. AGARDH X7 MESH i - B (Juigd)
C. sisymbrioides J. AGARDH & a RES M4l (@) i (1) KIS (5a)
C.turneri YENDO ETES +HEBY IR (M) KME (B
Hijikia fusiforme (HARVEY) OKAMURA k% ZRFE (BF)/INBR(EB) NS -
LM (T3 &4 (BRES) K (L’
Sargassum confusum AGARDH 7YX ESH MEES (LigH)
f. valida YENDO /N (f3)
S. cristaefolium AGARDH pHHESH Il (FE)
S. enerve C. AGARDH [=S. fulvellum AGARDH] kv & D35 NG (TZ)Z L (W
%)) .
S. filicinum HARVEY L &E4 il (T)
S. giganteifolium YAMADA ##*/X/a¥UEH Do (W)
S. hemiphyllum C. AGARDH AV EH NG (TE)ILOB (#Z))
S. horneri (TURNER) C. AGARDH 7HES Sl (F5) &R - Sk (M
J11) B8 (1 3¢)
f. furcatodentatum O. KUNTZE 4HY¥LESH KOE (5

* REUKEREREHCHBT 3, EXNFEUREERPcREI L
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52 B OB B12% $2H5 WMVESA

S. kashiwajimanum YENDO bHES  fHil (F)

S. kjellmanianum YENDO NNFES L (FEE)

S. micracanthum (KUTZING) YENDO bYESH #HILEES (TH)

S. nigrifolium YENDO +SH4E /Ng(F%)

S. nipponicum YENDO 42+ EH  #HIl (FE) ALE (KR

S. patens C. AGARDH YYTHEH & - HUES(TE

S. piluliferum C. AGARDH < X495 #HU&E S (FIE) ik (@)

S. ringgoldianum HARVEY FFNEH HUES (T TIoB (F)

S. sagamianum YENDO ZTESH N - HEEK(ED)

S. serratifolium C. AGARDH Ja%VUE4 fUES (T BLBZHR (E6)
N (8 9F)

S. thunbergii (MERTENS) O. KUNTZE f. typicum YENDO [=S. thunbergii
(MERTENS) O. KUNTZE] 93 b5 /4 =W (o) s (F5) /MR (855

S. tortile C. AGARDH 3L E4Y #HUES (TE)

S. turneri YENDO kT EH (F/VV) BE(EH

S. yendoi OKAMURA et YAMADA TV F9ES #ILES (T

Coccophora langsdorfii (TURNER) GREVILLE X ¥E4H ik (1)

PHODOPHYTA I & i

Bangiaceae 5 L DO F
Bangia fusco-purpurea (DILLWYN) LYNGBYE ®o4 /U Rt () S (R H)
Porphyra dentata KJELLMAN #=7</U ALE (ERN)
P.onoi UEDA ## /Y NEES (LiEH)
P. pseudolinearis UEDA 9y FjL4 YU ik (LK) MEE B (JLiEw)
P. suborbiculata KJELLMAN ZLx72 /Y BEA (S8 HE (T
P. tasa (YENDO) UEDA &4 ER (T8)
P. tenera KJELLMAN 72 /U (FPH o4/ Y) K% (EH)
P. umbilicalis (LINNE) J. AGARDH FiwsnJ/U NaR(ES) CEYE (W=
)

Helminthocladiaceae ~ic$ 3 < #

Trichogloea lubrica (HARVEY) J. AGARDH [=T. requienii (MJONTAGNE) K{IT-
< Wt A
ZING] FHARIEXY HBUAE ERS)
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Mz : HEKBEaLv/ya volEHEEARES [ 53

Nemalion vermiculare SURINGAR 93 9Av i - AR (i) =E (8H)
K (L7E) BRE (Be)

N. pulvinatum GRUNOW HEHVS /Y Kat (T

Helminthocladia australis HARVEY ~—EX4 Kt (T

H. yendoana NARITA HRYNR=EXY BHif (FiR)

Dermonema gracile MARTENS [=D. frappieri (MONTAGNE et MILLARD)
BOERGESEN] h¥=vy /L& (Hx)

Liagora ceranoides LAMOUROUX f. leprosa (J. AGARDH) YAMADA 7# 34
NG EUMB (FHE)
f. pulverulenta (C. AGARDH) YAMADA 2a4n\¥ fLME (F)

L. cheyneana HARVEY 4 a3 FHEHAH (BEREB)

L. japonica YAMADA 3L aFNY &R (=ZH)

L. segawai YAMADA Iy ad+n¥y EEHAH (BERE)

Chaetangiaceae 735 535

Scinaia cottonii SETCHELL k£ S574 /YU LS - L& (T)

S. japonica SETCHELL 74 /U §& (#%)

Gloiophloea okamurai SETCHELL =&7# /YU #iF (FLE)

Actinotrichia fragilis (FORSSKAL) BOERGESEN VFHS 3 LM (F&) K
B (ZB)AB (564 LB =H% (kW)

Galazxaura arborea KJELLMAN RYNSHSHS BLB=ZH%E(EE)

G. abtusata (SOLANDER) LAMOUROUX 74 RHSHS /e (F)

G. clavigera KJELLMAN 7YNRHSHS SRULH (BRB)

G. elongata J. AGARDH F+HHSHS KB (K

G. falcata KJELLMAN ESHSHS (HIHSERE) LRrRHEHHE/I)ARE
(%)

G. fasciculata KJELLMAN pPRD BHSHS (MEF)

G. fastigiata DECAISNE #1545 #ILME (FIE) i (5)

G. fruticulosa KJELLMAN [=G. subfruticulosa CHOU] E4H5HS> HRHUFE
H(ERB)

G. kjellmanii WEBER VAN BOSSE #4AN¥#5H5 HRWH (BRB)

G. papillata KJELLMAN XESHSHS #HB (B BLB=HE (RH)

G. subverticillata KJELLMAN Y2HSHS RBILBSHE (RWE)



54 ® OB B12% 525 MWWM3VELA

G. veprecula KJELLMAN 9 XHSHS il (T
Bonnemaisoniaceae &3 d HF

Ptilonia okadai YAMADA E l:l/\197'f 5% pE(TE)

Delisea pulchra MONTAGNE [=D. fimbriata (LAMOUROUX) MONTAGNE] 4<%
A195% Kat - Wi (FH) KRB (5%)

Asparagopsis sanfordiana HARVEY [=A. taxiformis (DELILE) COLLINS et
HERVEY] H#4 /U EREAH(BREB) XEE (B (HR)

Gelidiaceae TA ¢ XF}

Gelidium amansii LAMOUROUX F Y44 (IY - A0H) NE(FE RS (=
B) KRB (B) /AL (KR BB ZHZE (RYE) RIRBIER (LfgE) KOE (58)

G. crinale (TURNER) LAMOUROUX A by 44 NEIER (BB) il (FH) 5
(BRAB)

G. divaricatum MARTENS EXFVH4 Mg - HILIES (T £52 (F9)

G. japonicum OKAMURA F=44 B (KRR K (FE) RS (ZE) £ (56&) A
3 (RE) ‘

G. linoides KUTZING 44 HiR (M)

G. pacificum OKAMURA  FF 74 (CHBME - /NG (F3) LB ()

G. pusillum (STACKHOUSE) LE JOLIS NAFv&4 g (F2E)
v. conchicola PICC. et GRUNOW  f |l (F-2£)

G. subcostatum OKAMURA ES4Y Tog (M) A\LE (ER)

G. subfastigiatum OKAMURA +V7 454 MNEEES (uiEd)

G. tenue OKAMURA 2ES &8 - LoB (WZ)l)

Pterocladia densa OKAMURA  h& #4859 A8 (BHR)

P. nana OKAMURA  F v A 185 ¥ (FEER)

P. tenuis OKAMRA /344 /NG (T3) R (1) S (004) 111 B =364 ()
Fin (FR) RDE (HH)

Yatabella hirsuta OKAMURA $& &4 1% (2if)

Acanthopeltis japonica OKAMURA 244U (bUPY) K- 55 (F%) "%
(i)

Dumontiaceae D w 5 H A Z 5 F}

Dumontia simplex COTTON ASU 29EY AL (Ll NI (E5)
Dudresnaya japonica OKAMURA ERO9E Wik (FL) BS (=E)
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fZA: HEKBREaVv sy voREEERES [1] 55

Hyalosiphonia caespitosa OKAMURA 4V LAE KE LB (Bi8)

Pikea californica HARVEY 3IFHIvVY NGREB)

Farlowia irregularis YAMADA =t hL 44 EES(TB)

Constantinea rosa-marina (GMELIN) POSTELS et RUPRECHT ##w/t5 &S
(Hedg#) ik (HX)

Dilsea edulis STACKHOUSE [=Neodilsea yendoana TOKIDA] 7Hi8 INGiE&
(BB) =E (B¥H) AR BMEE (igd)

Rhizophyllidaceae 7I& D273 H

Chondrococcus hornemannii (MERTENS) SCHMITZ &Y ISF+ 3 JNF NE(F
) HRB (B LB RR) =85 (RF) (BizR)

C. japonicus (HARVEY) OKAMURA #X J/nF ¥l (F28) LB ¥ I (Fz=))

Rhodopeltis liagoroides YAMADA a+N¥EF+ FRHLHEERB)

Squamariaceae W hH D HHE
Peyssonnelia caulifera OKAMURA T VY$49 /49 £EE(ZH)

Grateloupiaceae I ToD Y F

Halymenia acuminata (HOLMES) J. AGARDH H#FLhF /U && (Fiz)

H. agardhii DE TONL X544 il (T)

H. dilatata ZANARDINI 74U &Y KB ()

H. rotunda OKAMURA = JLIXTYH To& (FZ)l)

Grateloupia carnosa YAMADA et SEGAWA =45 LHF ToOB (WS FE (B
mﬁ) 3 bW Leb

G. divaricata OKAMURA #H% /Y N (@H) i (L) BH=1 - RESME
& (dedgal)

G. elliptica HOLMES &>/ (R&R) NEEES) HUMNES (FE) RS (88

G. filicina (WULFEN) J. AGARDH LHF /Y L& (T Kl (58) g (1
) B ()
v. porracea (MERTENS) HOWE ®vynahs &I (HR)

G gelatinosa GRUNOW &5 (=8)

G.imbricata HOLMES #45/U NER(ES)LI0B (Fz)

G. livida (HARVEY) YAMADA £S5 AH5 Il (Si%) S4B (sl /A8 (1
=) B (EH)

G. okamurai YAMADA %39 /EE KB (TE) IOB (Fz=))BE (EH)
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56 BN $12% H2F% HEM39E8A

G. prologata J. AGARDH /N (F25) %181 (5 8)

G. ramosissima OKAMURA R LD 2K - %5 (265

Cyrtymenia sparsa OKAMURA EFU XY NBiE(EBEB)

Prionitis patens OKAMURA ES% b% /N (F2E) B (si123)11)

Polyopes polyideoides OKAMURA w4 K'Y RE(=ZE)

Carpopeltis affinis (HARVEY) OKAMURA 7Y JY & (H%) 7&5\3 (BR) B (B
)

C. angusta (HARVEY) OKAMURA %> h% ki (F8) A8 (HR) RS (SB) &
B (B3)

C. articulata OKAMURA 7%V b G (2=

C. cornea (OKAMURA) OKAMURA ¥ J AHF Fil (FE)

C. crispata OKAMURA bHheY g (FE)

C. divaricata OKAMURA E bYTY INE (T-EE) £ (i)

C.elata OKAMURA F#HFY b% NE(TH)

C. flabellata (HOLMES) OKAMURA A% /U U E (L) i ()

C. formosana OKAMURA  (33f)

C. rigida (HARVEY) SCHMITZ F ¢+ b+ it (H)

Cryptonemia schmitziana OKAMURA F#/x£> b: LEY & (HE/)

Gloiosiphoniaceae V& 5D D F
Gloiosiphonia capillaris (HUDSON) CARMICHAEL 4 b7 /U KEERA S (FhiZ=/l))
Endocladiaceae 3 @ b F
Gloiopeltis complanata (HARVEY) YAMADA Nn+7 Y NEER(ES) X (T
) MEE S (R4)
G. furcata POSTELS et RUPRECHT 7407 /Y &K\ LS (F) iz
(B5H) M (S6) & - MEEB (Rig) KUE (#)
G. tenax (TURNER) J. AGARDH =7/VU KB (ERN RS (CEEANLEER
B)IMEE B (RY) 5 ()
Tichocarpaceae »iLx & XF
Tichocarpus crinitus (GMELIN) RUPRECHT AL 4% SEi=1 (JeiEd) giE
(#EX)
Callymeniaceae I DY F
Callophyllis adhaerens YAMADA &0 M4 HERE ALB (BN

— 18 —



& : REABRIVI Y vORBHRELRES (1] 57

C. adnata OKAMURA x¥'oJ M HE RS BAE (Mz)l)

C. crispata OKAMURA -, EA/NJ Y HERF: T (#%)

C. japonica OKAMURA kV/%/ MY HERF: i (T3E) & - LB IR (FZ)
HE (Fi)

C. laciniata (HUDSON) KUTZING  #3% (Jt#5:8)

C. palmata YAMADA ¥Y5H& MY HEFF F|A (Rzl)

C. rhynchocarpa RUPRECHT EXPHHERF: HE(TE)

Erythophyllum gmelini (GRUNOW) YENDO [=Cirrulicarpus gmelini (GRUNOW)
TOKIDA et MASAKI] v b#h M5 (i)

Callymenia perforata J. AGARDH Y H¥ 73 HEAHAHBRE)

C. sessilis OKAMURA I F+ 2 HUX=7 KB (HEH)

Calosiphoniaceae ¥ Y ¢ X7}
Bertholdia japonica (OKAMURA) SEGAWA k9 /4 HIUES (FH) RS (=E)

Nemastomaceae U »iF DL & F
Schizymenia dubyi (CHAUVIN) J. AGARDH ~R=XFI /i (FI)

Solieriaceae & O A F}
Solieria robusta (GREVILLE) KYLIN 3 UY gUdE - &S (F&) KIE
(sAs¥)

S. mollis (HARVEY) KYLIN RyiIVUY HE(ER)

Eucheuma gelatinae (ESP.) J. AGARDH $14% x>+ U4 4 (FizR)

E. serra J. AGARDH by UV A M (HiE) /LB R

Meristotheca coacta OKAMURA 4 bHH KB (Hi)
M. papulosa (MONTAGNE) J. AGARDH bHH/U 75 - SIS - LMD

(FF25) A (Fhze)ll) ME () KB (RR)
Turnerella mertensiana (POSTELS et RUPRECHT) SCHMITZ xTvUF+ Xy WE

(dtiHE)
Plocamiaceae W » v #}

Plocamium telfairiae HARVEY ahYU R - /E - N6 (TH) RE (EE) KB
(H%) BED (BH)

P. oviforme OKAMURA E Xahl Fg(T)

P. leptophyllum KOTZING v. flexuosum J. AGARDH kv ahYU HREEB(RH)
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58 & B FE12% £25 WMIOESA

Hypneaceae WiES D0 F
Hypnea cervicornis J. AGARDH $XJ 485 g (TE) £H (Hk)
H. charoides LAMOUROUX A/%5 /U R (F)
H. flagelliformis GREVILLE R A185 /U  FHif (HH)
H. japonica TANAKA HEANRS5 /U LEyE @S FE (56 ALE (ER)
H. saidana HOLMES H 44485 #UES (TE)
H. variabilis OKAMURA &F (85 NEE(EB)EIES (T

Sphaerococcaceae & U EF
Phacelocarpus japonicus OKAMURA $o /A4 K (F)
Caulacanthus okamurai YAMADA AV&2YY NaR(EB)EH (HiE) 2
(JeaE)
Sarcodiaceae HDOITDH F
Sarcodia ceylanica HARVEY 7wV #ILES (FX)ES (Z8)
Trematocarpus pygmaeus YENDO I F7H44 g (Fuz)

mER A

FEE=ER - BAR= - =M 3 KEEYP (KEFLER 10 %)
A4 17+640F 2500

IR b s @ ) B8 Rl =EHIRC X 5, AELRABDOBIKESLLEES
L LTEEM»LRT I, RBELSRIL £ECT b TKESDESRD Lol
Mo X BT BT BE TH %2 BITUKER 30 Ex B LEORIAKEMECE LTIk
SEOF LVHE, REEND Y L0 ABNFEEEB B LW O KL BT 50
B, ZHAKOHKE L LTHERCKEELEF 05 LTRTEABEESLDT, K
BOMBWIKECEGRD 2 EXERCELYETHIECL - THRCEE LD = Lo
K5, AEHN EROMEBELOIFIZFCH LIMTCEETHAI R TV 5203 B DEH
23319 b 640, BILMEHM LTV B LR o THLRGENBEINDLTHA S 2, &4 L
ABONEXIBIR & HEHFH L ESRBANT5 2 LT LEW,

ETIBRTREABE’ R, 78, FREEEROIBCHTHLATVBRERL, &
BORWTRERRB LICAR Lo h, BEIRLBH, 58 ROBH, &Hh02H
FTHFOIR T 5B, £ LTIHROBHRITAZOEBBOBINCIEYL L, M, A, %
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¥ 5 & @ 59

JH, ¥, £F LHHEER, HMO6BFh TV BETIRRAKTH HH, TORELE
SEEERY, FAREEONMRERY ML, M T 1 BREDOLKTOEMBOMEIL
IBERD 9 BT L ATV TR 4T BN CBR S h Tk b, I SRRSO £
ETRARN DB OFICHE NN bR TV B hbn b THH 5, KICAGOREE
BOFEDEINCTLIBRD, 4806 RIMES “BWv” SEY ROoREDF L
CEDESHC L » THFT XN ERYBRL, BROb0Liz&{EBY—FH LS
BRCL > T3, BREBECARORLERE THMICHBOZRDOHTHI 260 HiZEH -
T 1) [BRROER 2) #ik 3) 7o ¥ v BROZTORE 4) X 5) AREE 6) HEA
Hofho 6 Iy F Rk A DI BT AEENL X T <=, 2uEH, 779, &y
JY, V=2, TIA, AFAE, FUIUVE AT/, 0VE, avIE T</)Y
B, 74/ ) BAEZELCOWTHE LT OEMYOEEI LR, £iELELL 5T,
B, W, SERARECAEST, WHESKEIETOEXRL TS, flxi¥/ Y
CZERTRETTOAHL DD L 6%, oS, R, EMROCEFE, 7/
OREFCH O TIEOREE, DR A OO LV ERERAELRTV 5, FiEAT
iS04 E, EHOBENLRBEORELLXOHE, Bill, ALK, BERVUER,
R, B, MIOLTF TR, BuvskAh, S, REGEOREFTE TR
OECEEEOREM, 480 2 1 vOH, BICERVRCHAT BRI LL, REIC
BEEHRZI -7 0 L FICOWTEDORERTRE, t¥R5 & BRFCOVTFHF LVl
"Hb,

L EABORBECHTEO—ia bt B B ALK EMEDTET 2458
DELDHBAELE LR LEREREHTRELOT, ABOFIBZL » THESH
3O BT KERUIERCHEFREFETAAECIEES DO TRV THAH I,

(i H % 5)

¥ & B ¥

= A B B
HxDBEA39E8A5HZT)
A & (108)

(AfM39FE4A1
=
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60 OB BI12% H2F MWEMESA

M348 A 158 REKRH 4164
EHERE (2048)

B & (34)
Bt IE, LRRE, =W B



BEARBEFESELE

FM39E8 A 15 ARE

EFEZoEBLTH 5 60 BEL (BE) Ol
A
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KB#EFE» b ARR OB S H D LA HFELES,

1. BHIcBT 5/0hiwse (F20), #Rad, mscibek, Mesess,

2. FERBIROIEE, HiROIEE, AREIKRERBRESc~EDT &,

3. FRloBARFEHAML T 5. {HLOIRL, Fidn, BEHECIED 70 50 85
DRARSICTART 5,

4. INFEEC, AR, AR 400 FREER TG 12 fohns, HxFEE 6 Mg %
[REEL URIRES DR 2 — 2t ORIE S 2415

ANREIL, FRicY, RZVEHREARCEAURORZHEERZ T30 &, KL
BB, K, MEZHI ST L,

5. BERETERAER D, BEe Lgs 2L 400 FHEFAHEMEMS 5C 2.

R 2 aEE, ARIHCRB S i S R AR T, Sl
B L LR O AZZE—HAERL 5 FeEEoc &,

R 39 4F BE % B

& E dy - B/ = 5B

WO W B rf N b

V2 B H <4

e - &ElE e AT RE: o

feow oW oW % E

i o S SR

n 5. B’ it
fAF139 45 8 A 20 H FI il T H 28 R S T
AF139 45 8 H 25 H 38 77 S T AL A S S A
SO AR BN fodm % a2
R B W HLBTHL= 4R ET B =m=F
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