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The Japanese Speeies of ProtQflorideae

      By

TAKESI TANAKA

  'IIi'or sonie years the writer has beep studYing'systematieally the

Japanese speeies of Protofiorideae (Bangiales) under t･he direetion of ?rof･

Y. YAnyADA in.t･he Be£anieal Instituge, Faeulty o£ Seienee, Hokkaido I n-

perial University. In the pxesent paper ten speeies o£ Protofiorideae frorn
the Japanese eoast are ellumerated,' of wh.ich five speeies have not been

previously rePorted £rom Japanese ,wat･ers, a.nd four spegies and one foyma

are Bew to smenee. ･ '
    H6re the writer wishes to express his besP thanks" tp IPro£. Y. YAMADA'

£or his kind guidanee during the eourse o£ the present study. rehe exPenses

.ineurred in eolleeting the material used £or the, present study was' eovered
by a grant from th'e Japan'Soeiety £br the Proxnotion- o£ Seien£ifie Researeh,

and,by a subsidy from the'Department o£ gdtcatiotr, £or'which t･he writer ･

expresses here his sirieere thanks. '.

   Asterogytis ornata (e.･AGARDH) H'um Text-figs. 1-2;
    Florid6es de Franee, I'I (Bevue .AJgolog., Tome 1, '1924) p. 451, figs.

b-dJ BonRGEsEbT, Mar. Alg. Canary Islands, Rhoaophye., III (1927) p. 11;
Mar. Alg. Iranian Gulf (1939) p. 102J FEx,DMANN, Alg. Mar. ae la C6tes

des hlbbres (1939) p. 257, fig. 4; JIEvBi]gG, Stud. u. Algenvegt von Blekinge,

Suedsehweden (1940) p. 71. -
    Conferva qrnata C. AGARDH, Syst. Alg. (1824) p. 104.'

    Hormospora ramtisa THwAiTEs in HARvEy's Phye. Brit., pl. 213.

    Gtoniotr'ioh2em ramosa (TE[wAiTEs) HAvcK, Meereshlg. (1885) p. 519. '

    Goniotrichum caerulescens. ZANABDiNi,-Ieon. Pkye. Adr., III (1871)'p.

       67',Tab.96,B.''' '' ･ ''
    CciLLonema smaragairmon REiNscH, Reeh., p. 41.

    Asterocytis rainosa ･([l] E[wafTEs) GoBi in Arbeiten St. Petersb. Naturfi

Gesellseh.,'Bd. X (1877) p. 85; ScHMiTz, in ENG!iER u. PRAML's. natur･

-Rfianzenfam., Teil 1, Abteil. 2 (1897) p. 314;WnmE, Algolog. Notizen,'I--I[V

 (190e) p.. 7, Ta£. .I,.]iiigs. 8-14; DE "IJoNi, ･SylL AIg., V (1907) p; 690;
RosEiw!SifGE, Mar. 'Algl Dekmark, p･t'l ) (1909>'･p. 77, fig. 17J BoERGtisEN,

                                                   t



'

80 T. TAN7AKA:
)

h.

'

'9

sss.
 4$Ig$;･,,

   ss･ ,
  i eq

 ssesSIil$lll"'

      pu .R
I
g
s
s
  ee

      '
    .a
      e
 oa Sss
8es'suS!SiS. ss"""

o

o.o
o

wao

gbl

o-OEo
o'B
g
i8

iilii9

,
ei
i

s
s
 
,
･

  g' ･･

 ･o;
  o･
  .oI
 -oi
.i

g
i
.

･ss 18o'

i 2tiv.

 6if

:IIIptlllii

na

.F
g･

9Bsz

D
8

g
D
'o
 o
 o
o

"

o
,o,

fza

i
f

s ma

 AB

g
8
o

g
e
sg
 oi
f

e
f
ie
o

if '

'

>/veEO .oa>

zaa.za

6eig69

L

c

Mar. A!g. Da･llish West Indies,

in BBiTToN and Mln)Ls?AvGH"s Bahama Iiilera (1920)

･Alg. Morida (1928)

imer. (1937)

41; NewToN, Handbook British Se.aweeds (1931)

Zur Kennt. algenf. norwegiseh. Westkiiste (1937)

      .de la mer Japan (1940)

    Japanese name.

    Hab. Paiau,

oo

o

g'
grs" D

             tj
 Fig. 1. Asterocytis omata <C. AGAmo･u) llum.

    A-F. Va･rious $tages of.the plants.- ×135.

              Bhoctophye. II (1916) p. 3, fig. 1; E[owE,

                              p. 55Ai TAyLoR,･ Mar.
     p. 132, pl. 20, figs. 1-2, Mar. alg. Northeastern North

p. 214; XdAKowiTz, AIge [f. gesapat. Ostsee (1,929) p. 301, fig.

                           p.. 247,'fig. 151; LEv!IING,

                            p. 78; SuifovA, les Ng.

        p.415. .- .
      Ta7natunagal. - ,
   Caroline Islands･; Kasy6t6, B6kot5, Formosa3 Mlyakd
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zima, RyrkkyttJ Ozika,

Got6 Islands･ Hinomisa-
         '
ki, Izumo Prov.; Osima,

Etizen Proy.; Wagu,
Sima Prov.

   Distrib. Mediter-
ranean Sea; Atlantie
Oeean;Sweden;Iraniall

Sea; Plorida; West
Indies; Japan Sea.

   This speeies is al-

ways- epiphytic upon
other algae e.g. on Spha-

ceZaria, Dasya, aha?npia

parviela, Digenea ' sim-

pZex, Hypnea ch'adeoiaes

and many ethers. The

plant attains a length

o£ at least 1.5mm. The･
filaments are below up

to 18u thiek, above they

･beeome gradua}ly thin-

ner and a･re at. the
      'summit 12pt thiek The .frond is subdiehotom. .Fig･2･ As･terocytisornata(e.AitAmJ>u) EAMEk.

ously mueh branehed A'Pwtt.2h"t.l:'ia,rtig,ff.ak4in2s9teS6i?2.2.0t',fB'.Pfiia.l:t6,O.ft.a.Vsasrpent'

    the mode pf raml- 'and

fieation reminds.one o£ the so-ealled £alse branching of Goniotriohvm
AZsiedii (ZANAR-D.) HowE. The eells are usually e.bloBg or ell!psoid･ai,

ofteri le times as'long as broad, sometimes shoreer, nearly globular; they.

are about.10-18pt broad and 8-20pa long. The ehromatophore, as is well

lmown, is star-shaped with a eentral pyrenoid. The akinetes eseape through

a kole in the.membrane o£ the. 'filameRts. They are often oblong, some-
times ･also globular or el!ipsoidhl, measurin'g le-13pt in transverse diameter,

up to 18ptn length, and have Very dense granniar eontents. The membrane

of the.akinetes is very thiek, about 2=-3pt. The colour of the frond is blue-

green. The spegimells with akilletes were eolleeted in the mon£h of August,
1942, at Osima, Etizell Prov. by Mr. Y. NAKAiy[vRA.
   In general 4ppearanee, Asterocytis ornata seems to show.some reSepa-
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blaBee to Goniotrichum Alsieaii (ZANARD.) HowE, but the fornier dffexs

from the latter !n the following points: The present species seems to grow,

as a rule] in braekish water, as already- noted by several authors; while.

Goniotrioh2em Alsiedii in water of higher salin!ty." Iiiurther]]Lbre, A.stero- .

eytis ornata (liffers from Goezigotrich2eoaz AZsieth?; on aceoymt'of blue-green

eo16ur.finthepreseneeofakinetes.' '
             -                    '
   £'simple¥(LAKowlTz)HAMEL ' -'Text-fig;･3.
    Florid6es de Franqe, II (Revue Algolog,, Tonie 1, 1'924) p, 452, psig.

   Asterocytis e"a･mosa ({I)HwAiTEs) GoBi f. sinzpalex (IiAKowiTz) RosEN-

viNGE, in Mar. Alg. Dehmayk, I (1909) p. 77; 'IJAKowrTz, Algen£. gesapat･.

       '. Ostsee(1929)p.302,fig..4,11.''i
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 Fig.'3.. Asteroqytis ornata
   ･(e. AGABb･H) E[AMEb
   f. siimlem (IJAitbwillzz)

    ･ HAMI![,.
 Arrb, Habit'of the plants.

         ×200. ･
    Goniotrichum Humphreyi

   .in Phye. Bor. Amer.,

p. 251, Alg. of Beirmuda (1917)

    Bangiopsis･stebsim2)Lex

West indiesi, Rhodophye.

    Japanesepame. Nise-usikenori.

    Hab. Satoura,AwaProv.
   Distrib. WestIndi'es;Florida.

    [Dhe plant was fortnd on roeks formiBg

    Goniote'ichcton sienpZex' ]ZjAkowiTz, Algei f.

 Danziger Bueht (1907) p. 80; IDE [roNi, Syll.

 Alg.,VI(1924)p.23. '
    Jarpanese name. Ito-tanintundgi.

    Hab. B6kot6, Formos.a;Maimazaki,'Satu-

ma Prov; ･' '''    Distrib. Denmark; Ba!tie'Sea; Mediter-

 ranean Sea. ''
          '   ' The present･foyma has been observed upo4

 SphaceLaria and Hypnea chathoides growing on

 Sargassum sp'. [Phe' fiiaments are as a rule 'unL

 branehed aBd reaeh a length of about '720pt al[ld

 a breadlth of E£bortt 7-9tt`. tl]he eells o£ tlLQ fila-

 ments are usually about as long as broad or

 semewhat lollger. The walls o£ the eells are
rather biilek, about 1.5-2ps. The colbUr of.the

frond is llght blue-greell.

      eoLLINs                             . Text-figs. 4-5.
no. 421 (1898) Exsiee., Alg. of Jamaiea (1.901)

      p.95. ･'
  (Bon ScHMITz) BoEBGEsEN, Mar. Alg. Danish
IIX (1915)-p. 10, figs. 5-6.

small trtifts. The base of t･he

 '
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:irond- eonsiSts of an enlargement･ of the 1,owermost end of t･he basal eell

(o£ten few eells), £orming a small dise. The t･hallus reaches a length o£
1.5 mm and a thiekness of about 70,u at the thiekest portion. When young

the frorid is fiILamentous being eomposea oE a sillgle row o£ eells. The eells

of theimonosiphonous portion are dise-

shaped, t･I eir lengt･h being mueh shorter

than breadth. Ill the somewhat older fila-

ments the eells nowt and t･hell begin to be

divided by irregularly Iongitudinal or

more or less eblique NNralls. The division

･o£ 't-he cells is rather irregular: The fila-

tnellts are, as a. rule, unbranehed, but now

･and then short brallehes ･are given off £rom

-the thieker part. These braneheS 'are eom-

inohly sho.rt, proliferation-like, eonsisting

of a 'single or a few row oE eells.

    .The･eells o£ the .fi!aments are irre-
gular, ronn.ded po'lygo.nal or hemispherleal

 in Shape, about 6-IO,u in diameter. These

.are iricegularly arrang.ed and e£tell two ot

three are gathered. Amopg th'em eresee#tr

',shaped eells are o£ten'obServe.d. A tr,ans-

verse seetion of the frend' (Fig. 5,B)
.sihows that the'-eells atie arfanged some-

what near the peripheral part. The eells

･eontain a sta;-shaped ehromatophore with

a eentral pyrenoid. The .eolohr of the
fro.nd, is sQmewhat ctarkish purple or pixr.-

pl!sh red. This alga wa$ :eolleeted only

ollce by Mr. Y. UziKg from Satoura, Awa

Prov., in August, 1941,t}')i the littoral zone.

 Unfor･tunately the writer has not seen yet

a-lly reproduetive organ..

    Gonutrichuon. aumphreYi Comms h

Phye.. Bor. Amer., no. 421 (1898)

･deseribes it.. Later this speeiqs was

author (1'917). In 1915, BosRGEsEN

West Indies nearly related to

subsimpZex (MoNT.)' ScHMiTz.
                 ,
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Hofmp･hreyiI'ig: 4. Goniotrichum

       .Codimgs. ×230.

    estabdshed by Com)iNs in

in ･whieh h.e gJ'ves figures and

  frbm BTIoTida.by the same
   a speeies Erom' St. Cfoix,

         name of Bangiopsis

        agrees well with the
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 o£ a filameht eomposed of
 B. Tra-nsyerse seetibn of a M'ament;

a ramified Mament. × 460.

× 460,.

   Bangia Yamadai spee. nov.

 . Frons minuta, eaespitosa, ad

niunerosis produetai filamentis

longitudinaliter divisis,

erassis, eellvlis fere quadratis,

  tbus, raro IS-2 plo lo.ngioribus)

phorisstelli£ormibus, '
vegetativarum divisis, plus '

spermatiisirregulariter `
Eormatione immediata eellularum

ea. 30-48pt erassis; xubripurpureo,

roseo-purpureo.
   .Japanese na'me.

   Hab. B6kot6,Forrnosa.

bymeailsofiBtra･matriealr '
filamentsj fftaments. eylindrieal,

pluriser{ate, 15-26pt diam.,

ends; eells mostly

p

     It

ge sSl}eD

     -s ag 'i ."- .-'
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   A.

  C. Pa.rt

.1

Goniotriehu･mHumphreyiCoLmNs. Apex

           a 'single row of eells. ×650.

                  ×460. of
           D. Thiek part of a 61ament.

                        1.5-2 em alta,
                       eylindraee･ls, ereetis

               '15-26pa erassls, in parte basal

                      diametto aequilongis

                     parte gelatinoso ea.

              pyrelloiqibus singularibuss

                    mmus eonstrietis
                                  '
                quaternis quadrigemina･tis･

                        vegetativarum
                        in 8 -yel 16 earposporas-

              Ai77ze-usikenori.

Frond very small, eaespitose, 1.5L2 em high, attaehed to the substratum

                   hizoids springing from the' lower parts of the

                      ereet, simple, almost uniseriate, but rar,eiy

                  gtadually deereasing to about 12pt at the upper

           quad'rate, usual!y as long as bread or-somewhat shorter,

speeimens of G. illtemT

phreyi in Phye. Bour.
Amer., no: 421, 'determin-

ed an.d distributed by
CoLmNs, and also ･agrees.

well with the deseription.

and figures,oE Baetgiopsis-

subsinzpZex ftom Danish..

･Wese Indies, given'by',

BoERGEsEN. [Vhe arrangeT･

ment'of the eells as 'well as･

thg sh4pe' alld size o£ our･
Speeimens are; however,.

slightl'
y different £rom

those of Jamaiean speei-

men. In the Jamaicau
plant tke eeil arrangement

o£-the filaments is not so･

dense as that o£ our plants..

           Text-figs. 6-7`

dioiea, in£erne yhizoideis･

  , simplieibus vel･raro/
   i'et superiore fere 12pa

   aut paullxLm breviori-･

  5-7pt erass.isi ehromato-･

 antheridi'is e cellularum.

ca. 30Fg er4ssis,.Iuteolis,,-

  ,'sporoearptis e trans-

 formaBtibus, eonstrietis,.

        divisis; Coloret

              i



rhe Japanese Speeies

Tarely IS--2 times as long,

eont･aining stellate ehroma-

tophore and a eentral pyre-

･noid within iti eel} wall

very thiek, about 5-7p
Shiek, espeeially Shieked in

'the ･lower parts ･of the fila-

.ment･s; speeies dioeeious;

antheridia £ormed £rom
vegetative eells by repeated

･{ilivision, about 30'ge thiek,

more or less eonstrieted,

,yellowish red, antherozoids

irregularly arranged in.

 £our tiers o£ £our eaeh;

･earpogonia £Qrmed by the
immediate t･ransformation''

of vegetative eells, eon-

strieted,. 30:-48,u thiek,

darkish. purp!e, eystoearps

.of about 8--16 earposporesJ

 eolout of the Erend'pur-
.plish red.

. ' The present speeies
'was found growillg･on
.roeks, forming more or less

.small tu£ts. The plant is

.at first a filament eonsistr

 ing of a single row of eens,

.and fixed at t･he base by

.mizine.s whi`eh grow down-

 wa･rds from the lower eells

in the eommon outer w' all.
 But later some eells of the

'ffldments dividect into two

 or ta.rely fouir eells by

]Qngitu{linal divisions.

the month o£ Mareh, 1941,
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  Fig. 7. Bangia Yaenadat TANA#A.'A.

filamellt×500. B.
C. A part of fetaale filament. × 500. 'D.

'female fila･ment. × 500;

cilenta, diametro ea. 8pa erassa et ea.

:
-'
y'

                 ,x.su :.'
                   "' i
                       : 't

                A,part of rhale

A pa･ict of mature ma,le filament:･ × 500.

              A part o£-mature

but the iocrmer is a.

Iittle larger and t･hiekey

than the latter. ,Fur-

thermore, the substra-

tum of the plant Qf'
B,"YaGna<lai ciLiffers･

£rom that o£ B. tenvis-

GABpN. [I)he speeies,.
hlso, resembles s'ome-･

what B. coonpacta･
ZAIsFARD., but it differs.

from the latter in size

alld,shape o£ the eells..

                               25p longa, a･eutar
pen'etraliter immersa; ffLamentis suberbetis, diam. 10-

15--6Q atiVieulatis, 'uniseriatis, in parte suPeriore saepe

diamet･ro paullum brevioribus aut £ere equiIGngibvts

optiea quadrato-orbieularibus,110-22× 8-;-15pt, pariete
nqso, 3L4pt erasso, ehromatophorum parietali-steliayes pyreRoide.centrali in-･

struetum' contixLentibusK; monosporaugiis 6vatis, 6-8× 5-7pa diarn., in parte･

superiorefilamentorumevolut.is: Coloreroseo-purpureg. .

    Japanese'rta･me. Hime-rtbode.

                  : te    Hab. llatidy6 fsland (Herb. Bio}. babor., Imp. Palaee, Tokyo, llo-

1829(e))ilKlasy･-ot6,.Formosa; ' ･
    .Frotid eplphytic, minute, usually up to 1mm in length; lower )nost,.

basal eell usuallY linear-elongata and slender, different from the other eells,

about 8pt in diam.,, alld about 25pt long, aeute at the apex, penet･rating'

vertically t･hrough the eortiGal eells Df the host plant; 'filanients su'berect,.

10-27,a in･dtiam., eomposed o£ 15-60 eells in a series, monosiphonous.when
young and throughout life in lowey part･,.but often gradually beeomipg

bisiphonous by }ongitudiual divisioii in upper.part･s;-cells usually slightly

   Erythrptrichia
biseriata spee. nov.

           Text-fig. 8..

    Frons epiphytiea,.x

minu･ta ad'1-mnt alta;:

Gellula basali s･ingula･

lineali-elongata et gya-.

    in'cortiee hospitis･.

27pt, eellulis numeroSis.

    biseriatis; eellulis" '

,' p}erumque･ in sectioue

 erasSSuseulo･ et gelati-･



ee]ls of the upper part o£ R
thefilamentsarbdivided. 'B
bylongitudinalwallsint･o .G･.
                        '                      'two eeils. The broade.st . ' .
portionof.the'filamept .'''ao,

:;`,a,i,n,S,.9bO"Y27pa.m. ;s･

                                :    Theereetfilaments -'O
6f the present speeies ,'t(Of)t ･,:;oO

ltaveaeloseathBityto 'o; 'o D.
'ETythrotrichiainvestiens,O ' O
fuZeA],"SSaRlltr#elR.¥g℃'£PS･II S. C''oO.

speeiesshows'a･greatdif- ss
ferenee. [in E. investiens

it is deseribed that the

basalpartofthefrondis Fig.s.
always dise-shaped. One
o£.th"e speeimen of E. in- a Mament. ×460. G.
VeStiens(viz.synoniumof SPOrangi'a.x460.

.E7. tetraseriata GAR･DNER) in,IPhye. Bor.

amined. The arrangemen･t o£ the eells
are slightly dif{ferent.Erom those, of .ET.

   Erythrotrichia refieXa (CRouAN)
    Hainel, IFilQrid6es de IF'ranee (Bevue

fig. 1, 4; RosENviNGE, Mar. Alg. Deumark, .pt.

613)' DANGEABD, Sur. quel.･Erythrotrichia

                                  1･
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shorter tha'n broact, rarely as long as broad, mostly･ quadrate with rounded

.angles, 10-22×8-15@; eell wall about 34,ec thiek, gelatinous espeeialiy in
b2siphonous･ portions; ehromatophore laminate sta.ur-shaped with a large

celltral pyrenoid; spore-mother eells ereseent-shaped; monosporangia ovate,

6-'8×5-7,u, in upper part of tlie frond. Colour purplish red.

    The present speeies "vgras foulld upon Eozdarachne Binghamiae J, AG.,

and Chnoospora paciflca J. AG. The lower most eell of the filamellt is

slender'andhasvery .,
geiai/sgWn#,gi.c,oA,Bg,igfiliiS`6£lh,:, e"/o. ,tOO
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         Erythrotrichia TA･N2tEde..A-Et
Va-rious 'stages of t-he plants. ×460. F. Upper part of

                Part fiIamentwithmonb-
                         x

  Amer. Eksiee.wasex-
aswell.asthe ofourspeeimells
tetraserintaGAR･DNER･; -

 [I]HURET Text-figs. 9-10.
   Algolog.] vol. 1] 1924).p. 288,

       1 (1931) p. 613, figs. 611-

   et Erythrocladia (1932) p. '146,
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         Fig..9. ErythrotricJtia e:eXexa

･ ('CROVAN) EAi[EL. .
          A-D. Young plants. ×385.

  - Eg. 2;LEvBiNG, Zur kennt. Algen£. Nor-
    .wegiselaen Westlniste (1937) p. 79; FEu)-
    ]umifN, Alg. Mar. de la' C6tes des :A Lbere'sj

    Rhodophye. IV (Revue Algolog., vol. XI,

    1939) p. 251.

       Bangia reflexa CRouAN, Alg. Mar.
    Finistere, TII (1852) n. 394; HAucK,
    Meeresaig. Deuteh. u. Oester. (1884) p. 22.

       Porphyra reflexa CRovA]y, F'lorule du

    Finistere (1867) p. 13-2, pl. 10, fig. 73.
  i       Japanesename. Yuonigata-hosino-obi.

       Hab. Oshor(ts Muroran, Suttu, Hok-
    kaido; AsEmusi, Fukaura, Mutu Prov.

       Distrib. Norway; Denmarki Medi-
    terranean Sea.

       The Japauese plants whieh the writer

    has refeyred to ,Rryt'hrotrichia reflexa

    seem to aeeord well with the deser!ption

" andfiguresof'RosEmmGE(l.e.). [I]he
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 puig..10. Erythrotrichia re#exa
(CBOuAN)HAMEti. A. Matureplant.
with monosporangia. m.,Monor

sporangium. ×255. B. A paxt of
a f･emale filament with fertilization

tubes. ×255. CS-D. A part of
female filarpent with cystoea.rps(g-).

×255.
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  frbnd was'found solitary or 2-3 aggregate 'upon Sphacelaria growing

 'on Sargasstem sp. or Rhoclomela Larix, ,assoeiated wit･h Gontotr･ichigm

  Alsiedii (ZANARD.) HowE. It is fastened to the substratum.by means o£
  the basal eell whieh forms an 'irregularly eonieal aise often with ramified .

  rhizines radiatillg Erorn it. 'The filaments reaeh a Iength of up to 3mrn,
  but are usually shorter. At first the filaments are monosiphonous, beeoming

  gradualIy quadrasiphonous evelltually in the middle portion by two sueees-

  sive longitudinal eell divisi6ns. They are oftetr somewhat eunyved and

  gradually attenuate at both ellds. The lower･ part 6f single'row of eells

  shows･ thiekness o£-18-30pt, anpt the middle polysiphonous part of the frond
  a thiekness of 46-60,u, where the frond has 4 eells at the same level. .Ne'ar

  the top the filaments again taper, very often about-24ps thiek. The eells

  of the filaments are usually quadrate with rounded a3tgles in shaPe, about

  12-20pa in diameter. The eells eontain a star-shapect chromatophore with
 ' a･eentral pyrenoid atid long, simple or diehotomously btanehed arms bent

  along the vaulted ou'tside of thg eell. The monosporangia are eut off by

  longitudinal･or somewhat oblique walls.Erom eells at the polysiphonous

･ portion of the frond. The rnollos'pores are spherieal or ovate in shape;

  about 15･pt in dlameter. They are a little smaller than th,e vegetative eells,

  and are eas;Ily recognizaPle by their dense eontents. The earpogonia o£tep

  produee a hyaline protuberanee on the sur£aee of the frond. The fertilized
  carpogonia ･divide a few eatpospo,re.s (?). The frond is purplish rect in

  golour.

     ErythrotriehiaincTassataspee.nov･' 'Text-figs.li-i2J

     Frons epiphytiea, eaespitosa, subereeta, ea. 5 mm alta, e diseo basali et

  fiIa ereeta sporangifera eompos!ta;'pars basalis e fiJis repentibus irregular-

  !iter' ramosa, in parte eentrali senSim eonfiuentibus,-, frondibus ereetis

  simplicibus, superne sensim taeniiformibus et plus minus inerassatis, 75-

  150pt latis et '20'-'35pt erassis, blstromatiels vel monostromatieis, a.£4eie visis.

  in serie 6-8 dispositis;eellulis diametro equilongis qut paullum brevioribus

  aut long'ioribus, 15-27×12-20,u,- plerumque in seetione optiea quadrato-
. 'orbieularibrts, ehromatophorum parietali-stellare, pyrenoide eentraii i]astlrue-

  timp eontinentibusj monosporangiis ovatis, diametro 8-12pa, in trondibus

  ereetisevolutis. Coloreroseo-phrpureo. .
     Japanesename.lsoribon.'' ･' '
. ` Hab. Suttu,Hokkaido.
     Ftond epiphytic, eaespitose, mostly about 5 mn high, attaehed to'the

  substratum by somewhat expanded basal filamgnts;basal ereeping filaments ･

              '                                                                 '
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         Gli'loO./o$¥,'t.,0,.t.o.tooir

'E'///.o.,/:o,//.,/ny/g,:,.

   A. Habit of the p'lant. × 190.
    F. Port･ien 6f the eTeet

    showing monosporangia-. x 190.

                               '   'irre.fful-arly riamified ap.ct more or less fused together illto a'-basal pareneh- '
matie dise, basal'dise unistratpse; eells of the basal dise usually subquadrate .

in 12-25pt diam.; ereet fi14-ment-s monosiphonous when young and.through-

out life in the lower parts, soon beeoming polyslphonous above by longi-

tiidLinal or vertieal division of the eells, remaining ribbon-shaped and

iBeqeasing in width up to 6-8,u eells towards the apiees, and remainillg

often two layers of eellsj ribbon-shaped regions of the frond attain a width '

of 75-r150v, and a thiekness of 20-35,u; eells o£ the ereet filaments most･ly

   ix

Eryt]trotTichia ･inerassata･ TANAKA.

   B-E. Transverse sections of the frond. × 190.
frond. xl90. G. Pertion of t･he ereet filament,



.S2 ' [I]･TANAKAr                         t'

quadrate with reunded angles, 15-27×12-r20,u, but at times siightly !onger
tor shor,ter than the diameter, arranged more or less lrregularly in longi--

tudinal' and'eross rows; eell wail very t-hiek, about 4-6pa thiek; ehromaato-

phore Iaminate star-shaped, nearly fi1ling the eell, with a eenttral pyrenoid;

spore ivaother eells o£ten ereseent-shapedi moBosporangia'ovate, 8-12pt !n

{liam., op the ereet Maments o£ the frond. eolour o£ the £rond purplish
red.

    [I]his new speeies was £oumd upori GrateLotbpia fZlicina ("WuiiF.) AG. and'

gargassum sp. assoeiated with Rhoaochorton sp. 'The prirELary basal fila-

ments wer'e monosllt}honous, but seon ra"mified radiating in all direetions in

lpng!tudi xai plane, and the Maments were then fused tGgether in t･he

eeRtral part. Thus tt £orms an irregular dise. A great number o£ ereet"

filamentS are giv'en eff £rom the basal eTeeping filaments, from' the eentral

as well as from the peripheral part. AtLfirst the ereet filaments are mono-

dsiphonous, then the breadtk and thiekness gradually- inerease upwards,

longitudinal and transverse d!.'vis!ons begining at the' upper part of the

filaments. In the broadest part the number o£ vertieal septa in eaek J'oint

o£ the upper part o£ .the frond.may be 8 in surfaee view. gig. 13, B-E.
show,t}ansverse seetions of tke ereet filament.s !'n dffe;ent stages, ahnost

two layers of eells. Among abuhdant materials .at hand some ramified

speeimens were rarely observed. The speeimens bave peonosporangia.in

the mollth of Aprll.
    In general appearanee, the present speeies elogely resembles E. y'aponi･ca

ToKmA, but the development and brtilding up the basal dise of this speeies

is apparently differentfrom these o£ E. ja' po7bica. Ik E. e'ayonica the basal

part o£ t･he thallus is a smali suborbieular, and polyst.romatie dise. It has

a eoBtinuous zltargin, showing a margi'nal growth and.Bot'a free end.' But

we arq uRabie to fud sueh habits in our plants;as nLentioned above.
Frllrthermore, E. iozcrassa-ta dffers from E. o'apopaica･'by its thieker thallus

and its sornewhat irregular arrangement of the eells. Through the kindness

of ･Mr. J. ToKmA the wr;ter has been able to eomparce it with a eo-type

 (formalin prreserved speeimen) speeimen of .ll. j'apaoniea from Cape Inub6.

    ･Erythretrichiaearnea(DngLwyN)J･AGARDE[ - Text-fig.13.
                                 '      £. tenuis Serma nov.
    Frons ereeta,-ea. 1.5mma alt･a, 9-12,u lata; monosporangia globosa "el

subglobosa, ea 12pt diam. ,
    Japanesename. Hoso-hosinoito.
    ]E[ab; ?enape, Car61ine Islands;Garanbi, Formosa; Yonakuni IslandJ



 the fiaments eontains a･

 stellate ehromatophore

 with ,narrow branehes

 radiating in 'all diree-
 tions,. and' with a eeti'cral

 pyrenoid. [I]he rnono-

 sporangia are mostly
 spherieal .or subglobose

 in shape, abomst 12p in

 diameter. The .spore
 mother eell is eut off by

 ait .obliqge or vertieal

 wall at the upper enct of

 a eell whigh is not dif-
 ferent in form from the

yegetative eells. The
wall ef the eells are

 rather thin, about 2pt

thiek. Theeolourofthe
frond is purplish red ot

'pale greenish red.

e.g. Sphacelaria, ahaGnpia

lly-pnea 'charoicles ete.
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                  '                          '                                         ttMakurazaki, Satuma Prov.; T4kamatu, Sanuki Prov.; Fukae, Got6 Islands ;.

HinomiSaki, Izumo Prov. .
    The frond is attached to the substratum by means of a basal eell wh'ieh

gives off short branehes. The filaments of this new forma attain.a length

o£ 1.5mm and have a diametey of about･ 9-12pt. The eells are rather-
var!able length, usually about as long as broact or somewhat longer. Fig.

14, A. shows a typieal sPeeimen o£ '£ert･ile £rond of E. caTnqa J. AG., ana.

reaehes a-thiqkness'of
                                '
about 25,u. Eaeh eell o£ . ' ･ ･s ': ie
                                          :-                                                       as
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     Part- of a filament with
     Rrythritrichi,a･ carn･ea

     B-]). Young plants. × 320.

     sporangia. ×･32e.

The plants were fbuna growing
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A. erythrotrichia carnea

         monosporangla.
     (DILbw.)

         E.
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         Ix

      (DmLw.) J.

      ' ×320.
J. AG. f. teimis MANAKA..

Matpre plant with mono--

  on varlous
hakoclatensis,

e
e
1
- id/p

 AG.
BrE..

other ,algae･

La%renoia,.

   Erythrocladiairregular;sRosENv!NGE ' Text-fig.k.L･
   Mar. Alg. Denmark, pt. 1' (1909) p. 72, figs. Il-12;DE ToNi,.Syll. Alg.,.-

VI(1'924) p. 17j Kyi:iN, Mar. red Alg.' in the viemity Friday Haybor,,.

Wash.(1925)p.9,fig.3,a-b. ' '' '
                                         '   Japanesename.Toge-isehanabi. - '
   Hab. Yonakunilsland. '

L
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94 , ･･[I].TA]sTAIKA
 . Distrib. Denmark;AtlantieOcean. '
   .This sppeies has been fourtd upon the branehes of Aspar･agopsis Sa･ez-

fqrainna HARvrpy'assoeiated with' CoZac-onema(?) furcata tVANAKA. ･It

ferms a-ll irregular spot of up to 50-10op in diameter, and shows a free end

･at the maurginal portions. The daughter eells of spores usually grow out･

in two opposite direetions. ･The primary £[taments give .off brauehlets ･at･
b6th $ides (Fig. 15, B-9.). These brallches show apieatl grewth ahd grow

out furtber, apd iu the more deve!'oped frond t･he fflaments are the･refore
radia,ting in ali diyeetiolls in' the horizontal plane, and the fiiaments' aye

then more or Iess fused together in the eentral,part of the fr6nd. .The
branehes usually arise iR the stibterminal eelis, somet･i･rnes also in eells nearer

                                                         N.
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e£ t･he freud. ×.79e.'
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         e' Fig.14. ErytlvroeZadiaif'e:egalari-sBosENVINGEL "

   A-D. Yoimg plants. ×7gO. monosporangia, growing
   epiphytie on Asparagopsis San･fordiaua F. Monosporangia.
   ×79e. G. Nransverse seetion
         '

the eenter of the frond. The riea･l or eblong, about
5-7pa bread and 8-11pt long, leng as broad. No
bi£ureating eells in the marginal wi£h. The ehromato-
pkores are parietal laminate, and seem to eontain an obseure pyrenoid. The

sporangia are, in a similax ma]mer as in the geBus Erythrotriehia, eut off

in t-he ordinally vegetative eel}s through a faintly curved wall at the inter-

ealary eel!s. The monosporangia are nearly globular or somewhat ellipt･ieal,'

                                                 -i.about <F6pa in diam.; they' have more granular eontents than the vegetative

eells.'The'eolourofthe£rondispurpllsh'red. ' . ･･
                                           '    [I]he Axaterial at hand agrees well witili IErytkrocLadla:a irregi"Lae'is IlpsEN･-

           '                    '

"
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   ' 'A.
            B. Parts of the

    Frond endophytie,

'work between the

sing!e row o£ eells, mueh
frorb the .m' ain fitaments or

oppositeJ hair-like, ereet

2 to ･mostly 3 eeils ･in length,

3@ in-diam. and about 10,u

generally oblong and slender,

in di･am.
       '
                  d
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viNGE, in the deseription and figures gi'ven by RosENwNGE, and also agyees

"vell with the deseription and figure o£ this speeies, given by [KybiN.

   Colaconema(9-)furcataspee:nov. '''' Text-fig.ii
   Frons endophytiea, roseopurpu;ea, filamentosaj filamentis uniseriatis,
frequ'enter etny irregularliter ramosis, allastomosantibus et tune retieulatis

inordinatis intev eellulas 'eortieales plantae matrieis ecaeientibus; eellulis

oblongis, plus minus ang`ulatis, siaepe fRreatis vel simplieibus, ea. 4,tt latiss

diametro 3-8 plo longioribus, ehromatophorum' pariet･ale, pyrenoide eentrali

ins.truetum eontinentibus; pilis hyalinis eylindraQgis, ･ea. 3pa, latis et ea. 10,ec

lollgis, eellulis 2--3 Gonstitutis; rnollosporangiis globosis vel subglobosis,

sessilibus, saepe simplieibus, ca. 6-8,u diametro, lateralibus vel termina}ibus

ineellulasfilamentorumornat･is. ' ･
    Japan.esename. Yoitakuni-mayicclama.
                           L    Hab. Yonakunilsland.

       -foN.sk<NkrgeVijVp x B
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               Cola, conema(9) furcata EI?ANAKA. .

       Fdaments with monosporangia. × 320.

                fila･ments with monpsporangia. × 650.

                    I ･t
           fiamentous, forming morg .or less.an irregular net-

       eortieal eells of the host･plant; filaments eonsi.sting of a

             and irregularly branehed; side branehep ･arising

               branehes. nearly at right angles, alternate or

             filaments a.rising £rom the ･endophyt-ie fi{Laments,

                eyli･ndrieal, tapering .towards the end, a.bout

              long, almost eolourless; eells variable in shape,

                oft6n £ureate, more or less' ahgular, .ab6ut 4,tc

3-8 times as long as broad; ehromat･ophore parietal laminate with

q

,



 96 .[[1.TANAKA . ',
 a eentral pyrenoid; monosporangia globose or subg}pbose, sessile, often

 solitayy, about 6-:8ps ln diam., lateral or termiBal on the eells o£ the Ma-

 mentsJ eolour o£ the £rond purplish rect. ,
     This uew sPeeies has been'£oulld a])Long the eortieal. eells o£ -A.spara-

 gopusis Sanfordlana IIARVEy. The frond is mueh and irregularly branched,

 consisting o£ a,single rew of een$, anastpmosing so as to £orm a･n irtiegytlar

 net-work. The eells of the frond are o£ten ferked anct somewhat apgular.
 The rnonosporangia are ahnost solitary and not aggtegated, lateral or

, terminal on t･he short branches. The eharaeteristic eup-like.ba$e ef mono-

 sporangia of the genus aoZaconeona is not so distinet. The speeimells the

 writer eolleeted in the month of April'ar'e aimost £ertile.
     aoZaconema (?) furcata spee. nov. ･is mostr near}y ･relatgd to a. si.eezplex

 INAGAKi, but it dffers £rem She 'latter by the size and shape of the eells.
 The eells of the filainent$ of a. (?) fvrcata are somewhat 'smaller and

 thinner as Gompared with those･of O, simpZex.

     Genus CoZacohema ivas establishe,d by BATTERs in 1896 '(Joum. o£

 Botany, vol. 34). It wa$ later plaeed'by BAewERs near to the genus Acro-

 chaetium and one speeies of aolaconema was.removed to Acrochaetiu7n. In

 spite of the likeness o£ this genus to Aorochaetitcm in habit, it seems eorret

 not to reEer it to Nemalionales but to regayd it as the -nyepresentative o£
 BaBgiales, eharaeterized in partieular by the mode o.f formation of.fhe

 mooosporaBgla. . -
     ColaconemaretieulatumBATTERs ' raextdig.16.
     So]ne new British Mar. .AJg. (Joum. of Botany, vol, 34, 1896) p. 7,

 A eatalog. British Mar. alg. (Jour]i. of Botany, vol. 4e, 1902). supple. p.

 57; DE ToNr, Syll. Alg., VI[ (1924) p. 250; NtswToN, Handbo6k Britisli

 Seaweeds (1931) p. 250. ･
     Japanesename.Ami-?nayndama.･ '
     Hab. Onagawa, Rihrtzen Prov.

     Distrib. England･..

     This speeies has been £ound in the membrane o£ the eortieal eegs o£
 Lomentaria hakodatensis YENDo. The fflaments are mueh and irregularly

 branehed, anastomosing so as to for.m more or less a regular rietiwork among

 the eortieal cells o£ the host plant. The eells are variable in shape, short
 and angular, about as long as broad or a little longer, 5-lept wide and 8-11,u

 long, often soxnewhat eurved at the middle part. The endophytie ilLaments

 eften bearing hyaline hairs, whieh are free £rom the eortieal layer of the･
 host plant. The hairs reaeh a length of about'7pa and are about 2pa in
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         Fig. 16.

   A. Ha･bit of the p!ant. ×300. '
   B. Fragments of the filamellts with

, one pr moptly two eells in length.

or hemispherieal in shape, 6-8pt long

 on the filaments. The cup-like base
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Colacoecema reticu･Zatum BAur![!ERs.
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breadth

globose

terminal

so Clistinet.

monosporangia were £ombd in July.
' [I]hematerialathandagreeswellwith-aoZaconenTaretiouZatiemBATTERs
in the deseription given' by Batters in 1896 (L e.), althQugh it shows small

differenee. Aeeording to BArcTERs, the side branehes often'run very elose
to the primary filametits, it seems as if t6e thallus eonsists of double series

of cells. But sueh ahabit is.seareely to be seen in our plant. In our plant

the shape apd size..of the eells aure quite simllar to those o£ a. reticulatvm
BATTERs in the descriPtion whieh.was given by BATTERs.

                         monosporafrgia. ×6sOL

                          The monosporangia are sub-
                                         '                           and 4=7pt bread, lateral or
                           of the mollosporatigia is not

[I]he eolour ef the £rQnd is greenish red. [I]he speeirnens with


