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           The Genus Galaxaura from Japan

                              'By

                        TAKEsl TANAI<A
                                     a.
                      wit.ll ]?lfttes xxxlv-xLv.

    Aftertlieestablishmei]tofthegemisGa}axaurabyILA)ipuR6ux(181Lt) ･

it was divided into three seetioiis by DEcAisNE in 1842, nainely, Diehoto-

maria., Eugalaxaura anC{ Miex'othoe. A£te}'war(1 J. G. AGARmi divi{iled the

genus into £our seetions, enumeratin..o' eigt}t speeies and five doubt£ul ones

in hls "Epierisis''. These £ottr seet･ions aye Alysium, Eugala,xaura, e
Mierot･hoe, and Diehotomayia. Il]he first monographic xvoxk, ``}i'lorid6-slag'tet

Galaxaura" was done by I<JELz,MAN in 1900, in "vxThieh he divided the genus

into nine seetions (IR･heduya, Mierot]ioe, Papulifer, Eug'alaxaui'a, Heterotri-

ehum, Braehyeladia, Vepreeulae, Ilaevifroi}s, aiid Diehotomayia) and

enmx}erated 62 speeles. O£.t･hese nine seetlQns, five weere established by
KJELLMAN. {l)he seetion ``Braehyeladia." was eonsideyed by So)<rDER as an

independei}t g'enils and thls view is adopted by iDE 1]oNi in h!s "Sylloge

A]g'arum, Vol. 4'';

    In 1917 IIIowEi) repoi'ted tha.t the ``Cameratae" $truetux'e poikted out

by KJELL)iAN is ekaraeterlstic of tJie tetrasporie hkdividuals of GC. obttesata

IJA}ix., while the " Spissae" st'rueture is eonstant to tl}e sexua} ones o£' the

same speeles. Next yeay, ffowE2) again repoyted tl}at; similar relations

existed between,several other pa,irs o£ g'roiips hit.hereo eonsidex'ed by
KJELNA･xAN to be indepeB<ilent seetionS aiid speeies. ]geor instanee the speeies

of s.eetioB Z`Vepreeulae" of IKJELmiAN represent t･he sexual plants, and

those o£ seetion ``Byaehyeladia" t,he tetrasporie plants of the eerrespondiRg

speeies. Ai}d groRp IR･hodura is made up of tetrasporie p}ants whose eor-

respondhig male anCl female plants aye to be £ovtnCi in groups Mierothoe

and Eugalaxaura o£ KJEm]iAN.
    Of eourse eultriral demonst･rations are iieeded in. ordey to settl.e t･lie

   l) M. A. llewE, A nete on the struetural dimorphism of sexual and tetrasporie

plai}ts o£ aalaxa2tra ebt2tsata･. Bull. Terr. Bet･. Club. Vol. 43, 1917.
   2) M. A. KowE, Furt･her netes on the struetuTal dimorphism of sexual ana tetra-

sperie plants in the genus Galaxaura. Breo]{. Bot. Gard. Memeirs, Vol. 1, 1918.

I
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  question definitely, but nevertheless [El[owE's sutppositiolt seems to the writer

  very eonvineing, from }}avikg already observed the struetual dimorphism

  of the sexual and tetrasponyic p}ants of G. falcata KJELmi., G. papillata

  KJELmdi. and othei's. Bixt at present in treating` this genus it is almost

  impossible to establish a new elassifieation instead o£ IK[JELLMAN's one.

  There£ore in the present paper t]}e writey has £or eonvenieiiee fol}owed
  KJELmfAN's xnonograph in enumerating 23 Japanese speeies.

      The preseltt st･udy･ was earried out under the g'uidanee of I?yo£. Y.
  YAMADA as a gradrtatioB thesis. The material used for the stvtdy belongs

  mostly to the herbarium of I'rof. YA"[ADA many items of w}}ieh have been

  eompaxed by him with the t･ype speeimens of KJELLMAN preserved in

  {Jpsala, xKrith the herbarium o£ the Iate Dr. K. OKAMuRA and the present
  w･riter's own eolleetion.

      [I]he writer viTishes to offer his best thanks to his teaeher, Pro£. Y. YA)EA-
"

  DA o£ the Botanieal Instituee o£ HIokkaido Impeyial University, who g'ave
  most valuab].e suggestions and kind eneouragement. Thanks are also due

  t.o the late Dr. IK. OKA)fAuA, who gave permission to examhie his herbarium

  akd allowed me t･he writer to use }iis I!braries.

                   Key to the Sections and Species

                   Seet'iolt l. Rhedura KJELLMAN

      I]irond eyliiL6{rical, vlllouts, hirtous t･hroughoutt the "Tho}e }ength; medul-

  lary tissue eonsisting o£ rather thin (eolourless) fiIaments, enta,ngled loosely
  in all irregular mannerJ assimilating layer composed of long and short
  assimilating filamentsj only tetrasporang'ia lmown.

  1. Iiirond with only Iong assimilating fiIaments........6C. e'tcais KJELmi.

  2. Fyond with long and short assimilating filament･s.

     A. Long and short assimilating fi].aments in obvious alternating trans-
         verse zones .........................G. s･zebvertieiZZata- [KJEbL"di.

     B. Long and short assimilatiBg filamei}ts even}y distributed ove]r the

         whole surSace o£ t･he Erond.
         a. Apieal cells of the short assimilating fiIaments }arger thaR the
            basal ones ..........................G. faseie2eLata･ IKJELLM.

         b. Apieal cel}s of t･he short assim21ating filaments smaller than the
            basa} ones.

             i. Short assimilating fiIaments eomposed o£ 2-3 eel}s; loltg
                assimi].ating' filameiits not branehing ...................
                ...............................G. fon{t･ic2{Zosa KJELLasE.

            ii. Short assimi}ating filaments usua}}y composed of 2 ee}ls

                only; long assimi}ating filaments o£ten branehing........
               ..................................e. aeZab･ida･ KJELmf.
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                   Seetlon 2. Microthoe DcsNE.

    Wiallus t･erete thyougkout the whole leltgth, but often eomplaltate

above; xnediillary t!ssvLe consisting o£ diehotomoutsly byanehed, Ioose}y
entangled filament; assimilating layey £ormiBg a eompaet parenehymatous
tissue, eomposed of 3-4 la>rers o£ eells; epidermal eells fiattened, eften
bearh}s,' assimi}ating filaments; only sexua} organs known.

1. Wrond glabyolls, assimilating filament･s usually wantlng,･ eentral axis
   qRit･e ･free from Iime ............................G. pacifea WANAKA

2. Fyond almost glabrous, assimilating' fiIamen£s very short and searee
   and not even}y distr!buted ..................Gt. gZabr･it"se?eZa KJELrm{.

3. Assimilatlltg filament,s eveRly dist℃ibut･ed ovey tke whole suyfaee ex-
   eepth}g only upper eomp}anate portion.

   a. Branehes subregularly diehotomous ey o£ten Rmbel}ateJ inteynode
       rather short ............................6C. e2bcuZZigera･ KJELL･M,

   b. Branehes regulayly diehotomous or ver.v yare}y umbellate; !n£er-
       node rather ].ong', and diameteer of segmellts nearly eqvLal ........

       ...........................................G. elongata J. AG.

                  Seetion 3. Papulifer KJELi"M.

    IE'yolld ey12ndrieal, regularly diehotomous, often tapering toward the

apex; eentral axis eonsisting d£ rathey thick, loosely entangled fiIaments,

quite £ree £rom lime; eortieal la}rer eonsiseing of loose parenehymatous
tisstte eomposed of 3 layers, eells of oute'rmbst ].ayer obeonieal or pyramidal
in shape, bearing' single or two rounded papillae......G. papilla･ta IKJELrmi.

                 Seetion 4. Eugalaxaura DcsNE.

    Frond fragiIe, glabrous, fux'eate and deeompound wlth proliferations;

assimlla,tin.cr layer eonsisting' of separaJble, moni}i£orm eells; assimilating
filameBts want･ing; een.tral axis eonsis,ts ofi loosely entaltg'led fi}aments; only

sexual organs knowB .............................GC. fasti:g･iata･ DcsNE.

                 Seetion 5. Brachycladia SoNDER

    Frond xegularly diehotomous, usually eomp}anate, stipitate; st,ipe

terete; assim21ating layer eonsisting o£ parenchymatous eells eonneeted
e}osely with eaeh other; asslmilating filaments commonly long ellipt･iea} or
obovold in shape (very rayely eylindyieal), pyovided wlth well developed
ehromatophores; tetxaspoarallgia on the assimi],ating filamenes wlt,h shoi't
stall,-.

A. Frond dlvided into subey}indrieal stipe and eomplanate leaves ......
    .................................................AR,BORESCIENTES
    M Terminal eells of assimi}ating fiIaments eommonly roundied.
       a. Arboreseent,, seipe ].ong', branehing at naryow ang].e..........
           .......................................G. falca･ta KJELms･r.

       b. Fruteseent, stipe short, branehing at broad angle...........
           ......................................(]. arborea･ IKJELm･f.

s
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    2. Terminal eells of assimi'lating filaments usually apieulate.........
       .........................................G. apicttZata IKJEL･m{.

B. Stalk and leaves not elearly dist･inguishable, lower portion o£ the leaves
    subterete .........................................lff'RuTicmosAE
      ..........................................Gt. cZavigera KJELbM.

                  Seetion 6. Vepreculae KJELmi.

. Frondeomplanateorsubeomplanate,regularlydiehotomous;stipitat,e;
stipe teretes assimilating' tissue eonsisting of eompaet paxenchymatous Ia,yer

bearing one-eel}ed (very rarely 2-3 cel}ed) £ree assimilating papillaei only
sexual organs l<nown.

1. Ii"rond almost cylindrieal, often artieulate.......G. artietelatca TANAxA

2. Frondeomplanateorsubeanalieulate. ,
   a. Branehes irregmlarly diehot･omous or sympodial .................
       .... " ....................... ... G. Ko'eZZonanii WBBER vAN BossE

   b.Branehesregularlydiehotomous. ･ '
       1. Arboreseent, stipe long, eaeh epidermal eell always bearing a
          papillose proeess .......................G!. hystr･ix KJELmf.
       2. Arboreseent, intemodes rather long} epidermal eells wanting
          papillose proeess exeepting' near the opening of the antheridial
          eoneeptaele .............................GC. eZegans [I]ANAKA

       3. Internode rather.short, veyy xvlde (3-4 mm) ................
          .......................................G. LGtifolia 'l]ANAKA
       4. Fruteseent, stipe short, epiderrnal eells not always bearing a
          papillose proeess .....................GC. veprec2ela KJELmE.

                 Seetion 7. PichotomariaDcsNE.

    Frond terete, eauleseent, reg"ulariy diehotomous, distinetly artieulate;

segments swollelt; eortex eonsisting e£ a payenehymateus Iayer and
assimilating filamentsj medullary tissue eonsisting of rather thiB entangiing
filaments.

1. Assimilating filaments eonsistingi of £umiel-shaped epideymal eells and
   eylindrieal stall{ eells .................................CAMER･ATAE
   .............................................G. robmsta IKJEbmi.
2. Assimilating fi}aments eoiasisting ofi txsro parenehymatous la,yers......

    ･･････................................................. SPISSAE
   ................."..................Gt. obinesata (SoLAND.) i[JAMX.

                    Enumeration of Species

                   Galaxaura rudis KJELLaxtAN

                  PI. XXXIV, fig. 1, and Text-figs. I-2.

    Fiorid6-slagtet Gaiaxaura (1900), p. 43, tab. 2, figs. 1-9, tab. 20, fig. 11;

DE ToNi, Syll. a}g., vol. 6 (i924), p. 109J OKAMuRA, On the mar. alg. £rom

K6t6sho (Bull. of the Biogeogr. Soe. o£ Japan, vol. 2, 1931), p. 109.
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ec$ /..meg,ertigttttee

                                  5)

   ]Yig. I. aalaxaura rttdis KJELL}I.

              × 2.

    FroBd eylindxieal, 2-4em high,

1.3 inm in diameter (Bot coRntin.cr

assimilating fiIaments), eonspieu-

ousiy vil}ous, eaespitose, more er

less iruregularly diehotomous or

rarely umbellatei segments 24 mm

long, obtuse at the apex; medu}}ayy

filament,s running veyy loosely,

about 13-18,ct thiek; srtpportiBg

eells at the per2pheyy no£ well de-

velopedorwanting;assimilatingi f

layer eonsisting o£ only loBg fila-

ments, enerusted wkh limeJ fila-

ments about 2.5 mm }ong, eomposed

of usually more than 15 eel].s and

often ramified; all eells o.f fi}aments

18-21,u byoad, having well developed

brown but dark yedClish byown when

    Japanesename. ]irusa-garagara.

    IIab. K6t6syo, iKNsTasy6to, Ii'ormosa.

tide mark.

    Distrib. Friendly Islands, ?aeihe

    Beeently OKAMuRA repoyted the

Formosa, but he did not toue}i the

Our plant agrees very well with the

kabit. But in them t･he supporting eells

ing',andthebasaleellso£the ' .
iB KJELLMAN's figuxes. Otherwise,

p
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o

o

v

o
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               o "･'
         IE'ig. 2. Ga･laxaura rudis KmL}M.

        Txansverse seetion of the frend. ×75.

       almost simUar, about 55pt long and

         ehromatoplioyes. Cololiy reddish

      drled.

           Growing on yoel<s neay the low-

        Oeean.
      oeeuryeBee of this speeies in IK6t6syo,

      anatomy of the frond of this plant.

       {ileserlption of IKJELmEAN (l.e.) in

         aure vexy small or sometimes want-

assimilatmrv filament･s are smalley than those

     however, the speeimeRs at hand show

,
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so elose affinity that they l}ave t,o be eonsidered ideBt･ieal with G. 7necZ?ls

KJELLMAN.

               Galaxaura s"bverticillata KJELLMAN

                  PI. XXXIV, fig. 2･,and Text-figs. 3-4.

I. e., p. 48, tab. 3, figs. 12-14, tab. 20, fig: l7; B6RGEsEN, Mar. alg. oE the

Danish West Ind., vol. 2 (1916), p. 92, fig. 97; IEIowE, in Britt･olt and

MiLLs?AuGH's Bahama fi. (1920), p. 558J DE [l]oNi, l. e., p. 113.

   Si,,,,,,

   .-   M. "'

   "   £
  tl../ ltt

   Ll.ittt'tt""

i
.y

", I
L

'" ,l' .:7

        t     tv      ,."-       -      '       s(S}

    '`l.Si£}l. iS.,,,six

     iapa,"･b   r ...,,
  .." tt  ,･r " t/11//:'tr.'.t,te,...v..:.t,,..,.,

..

11/'T ".L...
                  ittt

     IEi'ig.3. Galaxau･ra･su･bvertieillata

           KmLL"f. xea.l.
    Frond 3-5 em high, eoarse, eushion-

shaped, regularly diehotomousJ inter-

nodes eylindriea}, O.8-1.5mm in dia-

meter, o£ variable leiigth but usually
short, seldom exeeeding 1 em, often eon-

strieted at the base; medullary filameRts

abou£ 12-18pa thiek, rami£ying` rarely,
entangled in an irregLu}ar mannerJ

developed, quadyangular, abottt 40,tt in

         b

        )eeellslargest,obovoidorellipsoid, ,
eells also obovold, l7-22,c( ill diametgri

filaments similay to those o£ the short

eal,havingehromatophores,about･ ,
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               ff
  eq twmswigua

   ieq pa

       (i!(l(

                               suppor£mg
                                    diameter･
assiinllatino' filaments a}ternat,ely verticillate

the £yond･ short assimilatii}o' filameiits usually eonsistino' of 2

                              45-55 te Iong'

                                    basal

                                ones;
                             15 tt thiek and

            wt

           Fig. 4.
GaZaxaura subverticiZla-ta･ KJELL){.

  Loi}g and.short assimilating fila-

  ments issued from tlie same sup-

  portingCell. ×217.

' ee}lsattheperip.herywell

' ,bo£hlongandshort
, espeeially at £he upper part of

         . -3eellsJbasa}-
    and 25-35,u broad; apiea}

    cells o£ long assimilating

eells o£ long filament･s cylindri-

    3ept Iong`. Colovtr grayish
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  '
ol!ve-green wih a redctlsh tlnge espeeially ln the young'er parts of the froxxd.

    Japanesename. Sima･-yaragara.

    IEIab. Sato, Kosiki-zima.

    IDistrib. FIorida; West Indies; Paeifie Oeean.
    The presei}t speeies very elosely resembles G. frietictelosa KJELLM., but

in external appearanee 2t diffex's from the }atter (only) ilt its alternately

vertieMa£e aryang'ement･ o£ the assimilating' flaments, espeeia]ly in the
.upper part ofi the branel}es. Tliis eharaeter' serves to ctist,ingv{ish separate

the present speeies £rom ot･hev speeies o£ the seetion Rhodura. Short

assimilating 'filaments uszialJy eonsist o£ three eelis but somet,imes of two,

and resemble those o£ G. fmct'iczeZosa･ KJELmiAN. In the preselt£ speeimens

the basal eells o£ t,ke filaments axe not so large as those o£ t･he speeimeRs

£yom Floyida and the West Indies.

                Galaxaura fasciculata KJELrm･fAN

                  ?1. XXXIV, fig. 3, and Text-figs. t-)'-6.

}. e., p. 53, tab. o, fig's. 1-9, tab. 20, figb.

14; WEBER, vAN Bos$E,, IJ!ste des alg. du,

S!boga, vo}. 2 (1921), p. 211; DE ToNi,

l. e,, p. 115.

     iifiig'. rt. Galaxa2tra･ faseiculata

           KJELml. ×1.

   psroi}d 5-12em high, 2mm thiek,
villous, eaespitose, regu]arly diehoto-

mous, £orming a large dense t･R£t, attaeh-

ing to the si:tbstratum by means o£ a
broad disei interllodes eylindyieal, 1-2

em long, but variable in length, 1mm
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     Galaxaura･ fascicuZata
      KJELe]r.
Transverse seetion of the frend.

Braneliing ef the assimilating

         × 125.

t.m
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wide exeept ba!rsi haiys eveidy distributed ovev the who}e surfaee o£ the

fyond, giving lt a £elted appearaneei inedullaxy tissue eonsisting of rather
thin-wa}led fiIaments, xyhose diameteir is a.bout 10,cL; assimilating tissute

dense, about 120,u thiel{, enerusted witli limeJ suppoy£ing ee}}s of the
assimllatlng fiIameRts polygonal, not well developed; short assimilating

filament･s eonslst･ing` of two or t,hree eells, inereas!ng rapidly in size up-

wards; basal-eells eylindyiea.1 oy elliptieal, about 36,u long and 18pa broad;

terminal eells almost globose or depressed globose, abont 30-42 ps in diameter,

seayeely eonneeted wit･h eael} ot･heri loiig assimilating filaments reaehing a

lengtk o£ about l mm aixd often branehing', eomposed o£ 12-35 eells. Colour
liglit reddish browii or olive-gyeen with a more or less reddish ting'e.

    Japanese Bame. B.ii'6ao-garagara.

    Hab. K6t6syo, Kwasy6to, Formosa; Titi-zima, IEIaha-ziixia, Bonin Is-

landsi Korror, Palao Is}ands. Growing on roeks in qu2et places.

    Distrib. Malay Arehipelago;Indian Oeean.

.

                 Galaxaura fruticulosa KJELm･iAN
                     ･i
                  Pl.,XXXV, fig. 2, and Text-figs. 7-8.
                      '                              'l. e., p. 51, tab. 4, figs. 4-16, tab. 20, fig. 19; DE ToNi, l. e., p. 115.

    Frond eaespitose, ioesely frutieulescent, tenaeious, villous, 3-8 em high,

85e,a-lmm wide, eylind,rieal, irregularly subdieliotomous oy eorymbose,

attaehed to tlie substxatum by means o£ a ,large dise; internodes vary
%c geX,Srk¥tk ge k-itk<･S,,,. 1[,I'k.!,ii,ii'6e'Sssi,i'lja/hx!ac$','/Xll,/he,:di,.:g/l:',oii

"N-¥< ee3gtee

Fig. 7.

             ×1

aalaxaura f･ruticulosa KJELLM.

at the per!pheyy well developed,

iryegularly trigonal or quadrate,

40-48,u in diameter; peripheral

tissue eonsistlng e£ short and long
assimllating filaments, about 150pa

t･hiek, enerusted with lime; skort

assimilating filaments eonsisting o£
three eells but rarely two eells only,

slightly deereasing in diameter up-

wards; basal eells largest, elliptieal

or ovate, about 36-50pa long, 25--
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                 lff'ig. 8. G!alaxa2{rct fr2ctic･ulosa･ KJELL)[.

           A. Transveurse seetion of the £rond. ×165.
           B. Shortassimi}atingfilaments. ×310.
           C.D. Assimilating filanient with tetraspo}'angia. ×310.
                                           t
36ps broadj apieal eells smallest, spherieal, about 32,cc ln

assimilating' fi}aments eylindr2cal, eomposed of about K eel}s

ra,mifiedj tetrasporallgia mostly elliptieal or splierieal, 241:--30,ct

sessile, erueiately dixr!ded,

ing' filaments. Colour da.rk reddish bxown or reddish browll.

    Japanesename. Mosa-garagao'a.

    [HIab. Cape Nomo, Hizen Proxr.; I{ut.ae, Amakusa;

maProv.;Got6Islands. .
sporangia in la.te summey.
                  `    Diswib. Endentie.

    The present speeies seems to be distvibuted rather widely

westemk sea. Our nxtmerous speeimens agyee xxreH with the

this speeies i

cells of the sl}ort assimilating filament･s are unequal in
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                             diqmeteri long

                               or moye, r}ot
                               in diameter,
produeed terminally or iatevally oR tke assimilat-

                          Makurazal<i
                                    '
GroNsrinoi o}i yocl<s near the Iow-t･ide mark.

 Satu-

Tetya-

                                          ilt the soutk-

                                         deseription o£
11ustraeed by iKJELmfAN exeept `for the £act that the individual

                                     dia.meter.
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l. e., p. 49, tab. 3,

Danish West Ind.,

 Galaxaura delabida KJELLMAN

  IPI. XXXV, fig. 1, and Text-figs. 9-10.

figs. 15-23. tab. 20, fig 12; B6RGEsEN,

voL 2 (1916), p. 100i DE ToNi, l. e., p.

Mar.
I14.
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regularlydiehotomous,axisingfroma S' 11/･i"',).･Sfii.i.･･'

                                          ..... .rlargebasaldise,stronglyenerusted '
with lime;intemodes 2-5 mm Ion.cr, but

variableinlength,eylindrieal,obtuse seetion
at the apex; medullary filaments runlling very loosely,

supporting eells usually not developed;

in.cr of almost two eells on}y, but rarely t,hree; basal

or pyri£orm, 40-<18ps long' and 30-36ge byoadJ teyminal
g'lobose, about 24pt in diameteri loBg assimilating

length o£ about 900tct, o£teB branehing. Colour dark
    Japanesename. Moture-garagai'a･.

    II[ab. Titi-zima, Bonin Islands.

    Distrib. St. Thomas, Atlantie Oeean.

sent species whleh is apparent}y near te G.
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        GaZaxaura delabida KJE'bL/M.

              ofthefrond. ×117.
             ajbout 6-18 ge thiek;

short assimilating･ fiIaments eonsist-

           eells largest, elliptieal

             eells ovoid or semi-

            filament･s reaehing a

            reddish brown.

    A few speeimens from the Bonin Isla.nds may be ident･ified with tke pre-

                                     frtet･iculosa KJELLM., but it di£-

£ers from the latter i.n the short assimllat･ing filaments and suppor£ing eel}s.
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         ･'.':,'1,'1.',l''.,i,,'' Ga}axauyapacificaTANAKA

              " '' t'            .t . tt             ･.-.t. ,･ ,･..     .,.ss.'...';ii.''i,,i.'l･･i..,/.i ' Text.-fig.ll.
    :t. t. . ... tt .
       tt . ."..'"'.'x.･'･.1{･,･..'.･".'$i./,･･.,' FouriiewspeeiesofGalax.£romJapan(Sei.

''
`''
''･''-''f"ll'1/ll'illl''i'ii"il"'iiiilts.''''g'' YteoF/iesljiltgk-O,i21iligelel･)/.,"g,ie,1.11-:･iXho,',i';a.X'gg£s'Ee//'

 Fig.11.Gaiaxaurapaacifiea ]E[ab･iE[a}ia-zima,IBonlnlslaBds;Garanbi,

       TANAi<Axz I]iormosa.

               Galaxaura glabriuscula KJELm･fAN

                I?1. XXXVII, fig. 1, and Text-fi.crs. 12-13.

}. e., p. 56, £ab. 7, figs. 1-2, t,ab. 20, fig. 26; BuTTERs, 1[diagora and Galaxaura

(Mimieso£a IBot. Stud. 1911), p. 175J DE [i]oNi, l. c., p. 117.
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Fig. 12. Galaxa･ura glabriatsc2tla IIJELLM

      Pmtto£aplant. xaa.1.5.

   Froi}d about 6 em liigh, 1.5-2 mm

glabyous, £yagile; internodes more oy
subeomp}anate, with dense tyansvexse

nedes obeoBical, vlllous, 4-7 mm long ,･

3 layers o£ eells, subpareBehymatous,
most eel}s largest, oblong-oxrai or

eells about･ l8,u high, 20st broad ln cyoss

pent,agollal or hexagonal when seen

       gy
       g, pm

suOi uz nz
Xww sw ww ,sue@ me t¥u

             e
           Ylg. I3.
   Galaxa･ura gZabr･ittsc2tZa KJELL]Li.

Trimsxrerse seetion of the £rond in the

      IoxxTerportion. ×217.

    bx'oad, regu}arly d!ehotomous, sub-

   less distended, sometimes artieulate,

    altnulations upwayds; lowey inter-

   peripheral tissue eollsisting o£ about

  serollgly encrusted with lime; inner-

ey!indyieal and o£ten lobed; epiderma}
     sect･ion, Iens-like or ]iemispherieal,

 from above, eontaining vgrell developed
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ehromatophoresj assimilatin.cr filaments very searee exeepting only lowest

branehes, straight, up to 200st in length, 18sL th!ek. Colour yellowish white

oy reddish yellow.

   Japanesename. Tttya-garagara･.

   Hab. Haha-zima,BoninIslands.
   Distrib. Tahiti, Pacifie Oeean; IEIawaiian Islands.

   {I}he present speeies agrees well with the illustration of ]KJELmfAN

(l. e.). The segments are mot eylindrieal but somewhat subdistended. in

our speeimens the annulatloRs, though very falnt, eount about 20 in 10 mm.

                Galaxaura cuculligera KJELLMAN

                 ]?l. XXXVI, fig. 1, alld Text-figs. 14-15.

                        I. e., p. 58, tab. 6, figs. 22-30, tab. 20, fig. 30i

tt

ttt/

･.
nt;
.
.
tt

t
.

Gala･xaura

   Part

i
t
.

t
'

,M

 eueitlligera･

o£

tt-:

Fig. 14.

 a･plant. ×1.

KJEI.L"E.

WEBER･ vAN BossE, Liste des algues dtt
Siboga, yol. 2 (1921), p. 212; BuTTERs, L e･,

p. 178J DE ToNi, 1. e., p. 120.

    Frond about 5em high, 1.5mm wide,
stipitate, umbellate, with very short pro}ifeya-

tions, membraBaeeousJ upper iRternodes gla-

broms, densely annulate, somewhat eollapsed;

lovsrer internodes densely v!IIous, subeylin-

draeeous, NNrith almost ineonspieuous joints;

peripheral tissue eoBsisting of 3 layeys o£
eel}s, subparenchymatle, enerusted with lime;

ce}}s o£ the 'innermost layer largest, 45-6esi

long and about 32# broad, often lobedJ
epidermal eells lens-like or hemispherieal in

A.

B.

     Fig. 15. Galaxau･ra eueuZl･igera･ KJELLAi.

Traiisverse sect･ion o£ the frond in the upper portion.

Epidermal eells seen from aboxre. ×290.

× 290.
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eross sesetion, pentagona}-septagonal in suirllaee vie"T, 18-25sL in dliameter,

often mixed with abortive eells; peyipheyal fi}aments persistent, iiot ar-

raiiged in any eonspieuous erder, rarely byanehed, the branehes eitkex'

similar, straight, sub-attenuated, short, oy oi}e braneh straight, the othey

rhizo2da}-li}<e, mueh elongated. Colour llght red oy reddish green.

    Japaiiesename. tZT?ek･ttsil-garaga7'a.

    IE[ab. Got6 Islaikds;Imuta, Kosiki-zima;Nomazaki, Satuma Prov.

    Distrib. IIawaiian Islai}dsJMalay Arehipelago.

    The outev appearanee o£ the presei}t speeies is eharacteristie oit aeeount

of the zimbellate ramifieatioii, arid uppey PoertioH of ehe fyond is somewhat

eomp}anat.ed and shows elearly transxrerse annulations. In the preseiit

speeimeils the amiulat･!oi}s eour}t 25 in 10 mm at the uppey port,ion.

j

                  Galaxaura elongata if. AGAR･D}i

                   PlrXXXVIII, and Text-figs. 16"7.

Epier. (1876), p. 529; KJELmf., }. e., p. 56, tab. 7, figs. 6-12; WEBER vAN

BossE, Iliste des alg'ues du Siboga, vol. 2 (1921), p. 212J YENDo, Notes

on algs. i}ew to {}'apan, V (B.A'I.[I]. vo}. XXX, 1916), p. 254; DE ToNi, 1. c.,

p. 113, ,
    Froltd about 4-8 em higti, 1.5-2 mm wide, uregularly die!}o£omous but
very ra}iely utmbellate, not･ aTtieulated, attaehed to the substraeum by meaiis

o£ a large disci upper int,ernodes g}abrovts, smooth anCl densely yugulose,

membyanaeeous, subeomplanateJ lowey intemiodes villous witk £aint･ traiis-

verse annulat,ions, eylindyieal, niediillaTy tissue eoiisistiBg o£ loosely
entangled fiIaments, xxrith diameter of 8-12st, e,neyusted with Iime; ass2milat･-

ing layer eonsisting o£ 34 }ayeys of eells, subparenehymatous, about 70,u･
t,hiek, strongly enerv{st,ed with lime; imiermost eelis largest, obleng-ovate,

abortt 36,u, long anCl about£ 36st, byoaCt, oEten lobeCl; irtppermost eeils eon-

taining' "cxrel} developed ehroinatophores, lens-lil<e or hemisphexieal, abovtt,

18,w hig.h and about 24,tt broad ixt eross seet2en, pentagonal or !}exagonal

Nsrhen seen from surfaeeJ assimilat,ing fiIaments persistent, straigl}t,

e}ongatedi; ant}}eridia} coneeptaeles nearly spherleal opening t･hrough the

Nva}} o£ ti}e froi}d, mostly with a diameter o£ about 250st. Co}our a p]retty

redd2sh byown or yellowisl} green.

    Japaneseiiame. .ZNTaga･-gara･sxai'a.

    IEIab. Garanbi, IK6t6syo, Kwasy6to, B"oymosa. Growing' oii roeks in

ealm plaees in the lexvex Iitt･ora]. belt. ARtheridia in spying.

    IDist,rib. iE'rieRdly Is}ands; New iE[olland; Malay Areklpelago.

    As already ment,ioned by Y'ENDo, t-he present speeies resemb}es the
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          Fig. 16. Fig. 17. Gala･xaura elongata J. AG.
   Galaxa･uo'aelonga･taJ.AG. A.Transverseseetionofthe£rondinthelower

          xea.1.5. portion. ×215.                              B. Transverse seet-ion of the frond in the

                                 upperportion. ×215.

elongated form o£ GaZaxatef'a cueuZligera KJE-M in its general appearanee.

    The diameter o£ interBodes is almost homogeneous through thg whole
leBgth of the frond.

                 Galaxaura papillata KJELLMAN

                 PI. XXXVI, fig. 2, and Text-figs. 18-19.

]. e., p. 59, tab. 7, figs. 13-19, tab. 20, £g. 37i DE [I]oNi, l. e., p. 121.

    Frond Ioosely eaespitose, 3-8 em high, 5-9 times regularly dichotomous,

often artieulate, shortly stipitate; stipe almost terete, viIlous, eonsisting of

numerous rhizoidal filaments; segments nearly eylindrieal, O.8-1.5 mm in

-
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diameter and 4-15mm loi}g bnt vayiable in ],ength, aettte at the a.pex;

eentral axis almost £ree £rom Iime; medu}}ary filaments 12-18@ thiek,
entang}ed ln an irregulay manner, out･sides making a Ioose parenehymatous

                                    tissue, enerusted with lime; eells of
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  Miig.18. aataxattrapapillataXgELLM.

              × ea. 1.5.

ed, on the epidermal eells together

brown or gyeenisk purple.

    Japallesename. Paptra-garagao'a.

    Hab. ]KIusimoto, IKii Prov.J Cape Muroto, Tosa ?rov.j IIul<ue, Got6

IslandsJ Tomioka, Amakusa; Cape Nomo, IE[izen Prov.s Imuta, [Kosiki-zima.

GyowEng in ea}m plaees iB the lower littora} belt. ABtheridia bi･ spring,

while tetyasporangia ik }ate summer.

    Distxib. Endemie.

    A large eolleeeion o£ GtaLaxa2era from t,he sovLthwesteyn parts o£ Japan
upon whieh the writer based his examination eoi]Jtains two forms of the

present speeies. These two £orms may be eoksldered as sexual and tetra-
sporie plants. T}}e sexual p}ant is diagnosed to have always one papillose

proeess on eae}i epidermal eell. This papilla is 25-30,u }ong and about 21ps

broad an{i{ eontains rvKTel} developed ehromatophores. {I]}ie te£rasporie plant

is often £ound growing' together with the above deseribed sexual ones and

tliese two £orms eamiot be distinguished by habit. As to the altatomieal

   lnkermost layer Iargest, ob}ong-

   ovate, ftbout 60,tt in diametey･i in-

   termediate eells ovate and o£ten
   lobed, about 40ps Iong an.d about

   25pa broad; peripheral Iooseiy
   paeked eells obeonieal or pyrami-

   dal, about 20 pa high ai}d 18 ge broad,

   havlng well developed ehromato-

   phores, bearing single (25-30pt

   long and about 21@ bxoad) or
   double (50-70pa long and 18,u
   broad) elavate, briefiy younded
   papi}}ae; antheridial eoneeptaeles

   usually nearly spberieal or rare]y

   pyyifoym, densely seattered in the

   upper portion o£ the frond, 200-
   2oPOpa in diameters tetraspoiran.o'ia

   abou,t 38pa in diameter, obovate or

   nearly spherieal, erueiately divid-

with two papillae. Colour purpu}isk

'
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            IFig. 19. Galaxattra papilZata･ KJELLM.

A. Transverse seetion tln'ough the £rond of the tetrasporie plant. ×285.
B. [l]ransverse seetion through the £ronCi of t'he sexual pltint. ×28o-.

C. Partoftheeressseetioiiofthestipe. ×285.

D.E. Epidermaleellwtihtetrasporangium. ×285.

eharacter o£ the tetrasporie plants, however, eaeh epidermal eell always
bears two (rarely theree), long-elliptieal papillose proeesses. These pyo-

cesses are 50-70,u long and about 18,u broad, altd eontain ehyomatophores

but not so remarkable as sexual ones. Very rarely they are 2-eelled. This

eharaeter, therefoye, serves in differentiating the sexual plaltt £rom the

"

di.
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teeraspoyie ones. T}}e present speeies is oBe o£ thJose, whiel} demonstyate
well in tl}is s,'enas the struetural dimorphism of sexual aRd tetraspoyie

plants.

                 Galaxaura fastigiataDEcAisNE

                ?l. XXXVII, fig. 2, and Text-figs. EO-L'l.

Sur les Coyal}ines (1842), p. 16J {I. AGARDll, Spee. alg. (1876), p. 527s

DE [I)oNi, Sy}1. ale"., vol. th (1897), p. 116J IKJELLM., l. e., p. 64, tab. 9, figs.

1-3, tab. 20, flg. 4; WEBER vAN BossE, Iljiste (les alg. du Siboga, vol. 2

(1921), p. 213i OxAMuRA, On £he mar. alg'. £yom IK6t6sho (Bull. o£ the

Biog'eogr. Soe. o£ Japan, vol. 2, 1931), p. 109.

    Syn. (](alaxa2era･Scleimpe)'tDcsNE.,].c.,p.116;KJEi,miAN,l.e.,p.61,

tab.Z figs. 19-20, tab. 8, figs. l6-22, tah. 20, figs. 1-2. ･
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              ]i'ig. L)O. Gaiaxa'ztra

   Frond fragile, veyy smoot-l},

nuiately rugose, thiekened toxvards

semiglobose, Ioose}y equal}y fureate

the apiees, or somet･imes £rom
eylindaraeeous or somewhat distended,

eonsisting o£ loosely moni}i£orm

innermost layer obovoid or ovoid

obeonieal or semiglobose, 8-14st

very loosely entanglea filaments

             m

-,

E
,
i

 fastiyiata ])csNE･.

but above densely oy

   the apex, ].oosely

  , deeempound 'vxTith

  the geniettliJ a,xils

      }ong' obeeniea};

 eells, encrusted xvith

  ,25-36pt in '
iB diameter;' eentra}

, rRnning in the

     .g,:･ '', f.','l

       t tl

   xea.l. ,.
      ineonspieuously an-

     eoyymbose or almost

      proli£erations £rom

       NxTide; inteynodes

       assimilating layer

       lime; eel}s o£ the
diameter; uppermost eells

     poytion eonsisting' o£
  mirtei}ag'enovts substanee;

e
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        v<I i!a<]i ,

Fig.21. GalaxaurafastigiatctJ])csNE.,

A. Transverse seetion of the £rond.

   × 290.
B. Epidermal eells seen from abov.e.

   × 47e.

speeimens o£ this speeies at hand

This variation is no doub£ largely
dividuals. Some speeimelts from the Mieronesian

GC. fastigiata DcsNE., but some

It is very probable that these plants have been passing under these speeifi

na,mes amoBg phyeologists. Aeeord

pearanee of the £roltd and measurements
t･heir own peeuliarities. But as

these twe speeies"are kot distinguished in habit aud strueture one £rom the
other. The differenees betvreen

KJEmMAN and others appear to
tions. Therefiore thev are eomb
                  v
fastigiata DEcms.

                 Galaxaura falcata KJE-r"LMAN

                   E'1. XXXIX, and Text-fig'$. 22-23.

I. e., p. 73, tab. 11, figs. 12-31, tab. 12, figs. I4, tab. 20, fig. 33.

    Il3rrrond about 10 em high, regularly diehotomous with narrow angle,

Iong stipitatei stipe eylindrieal, about 3 em h!gh, veytieillately villous, eon-

s!sting o£ rhizoidal filamentsi interRodes subeanalieulate with faint trans-

[V. 1]ANAKA

 eystoearps almost spheriea}, seattered in

£he uppey portion, opening through the

 wa}} o£ the frond, 25e-;<IOO,u ii} dlameter;

antheridial eoi}eept,aeles also nearly

 spherieal or elliptieal, 200-250,te iR dia-

 meter. Colour yeliowis}i greeB or reddish

 pink or sometimes greenish red.

    Japanesename. Garagara.
    Hab. Ryakyg; F"ormosa; Bonin Is-
 landsi Mierollesian Islallds. Along the

 I?aeifie'eoast'£rom AEieronesian Isla}ids to

 Awa Proxrlnee. Alongi the Japan sea.,

 southern parts £rom Toyama Ba.y.
    Distrib. ?}}ilippin IslaRdss New
 Caledonia; I'olynesla; Malay Ayehi-
 pelagoJ Red Sea.

    This is a very 'eoinmon speeies o£
 Galaxaura in the warmer parts of Japan.

 The external appearanee o£ abundant
  skows a very wide range of vayiation.

   due to the external eenditions o£ in-
               Islands may be taken as

£yom Amakusa, as Gi. Schimperi DcsNE.

                                  e
, ing to KJELLMAN, 2n general ap-

        o£ intemodes, both speeies have

 £av as the present writer eould aseertain

 both speeies whleh were mentioned by
 be eRtirely a ruatt･er of individual varia-

 !ned here under the speeifie naxne, G.
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     Fig. 23.
aalaxa･ura falcata KJELLM.

Transverse seetioll through the frond ef the tetrasporie plant. ×39e.
Transverse seetion through the frond of the sexual plant. ×390.
Assimlatingfilamentwithtetrasporangium. ×390.
Periferiefi}amentsofthest･ipe. x237.

Crossseetiello£aeystoearp. ×125.
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verse st･yiations, wider at the dista} end than in the proximal elld, O.7-2 em

loikg, about 3mm wide, about 350st thiel<. Coloxir reddisk browit oy deep

geenish brown.

    Anatomieal structure of t･he t･etrasporie plants: AIeduiliayy filaments

running very loosely, about 18 st tl}iekj pai'enehymatoRs tissue eonsisting o£

2-3 layers o£ eeliss eells o£ the innermost ]ayev ].ai'gest, 55-75Kt broad,
30-36sL IoBg; assimilatirtg fiiamen,ts liaving most]y a unieellulay pedicel;

terminal eells eomamenly eylinClraeeous, el}ipt･iea} or obovoidal globose, 36- '

5esz long', 30-36,tt broad, containing Nxrell developed ehyomatophoxes, almost

roundied at t,he apex but very yare}y apieulate; tet,rasporangia. nearly glo-

bose or sttbglobose, 27-40st ii} dlameter, erueiately dlvlded, borne on t.he

assimilating fiIaments xsTkh s]]ort pedleel.

    Anatomieal struetuye of tl}e sexual plants: Medu}Iary filaments run-

ning ln an irregular manney, 18-25 ,u thiel<; 'peripliera} tissRe eonsisting of

3 Iayers of ee}ls, payenehymatous, aboRt 84,sc thiei<i eells o£ the inBeymost
layer almost quadrate in eross seet-ion, 51-66,ce broad, 30-42,tt }ong; pevi-

plieral paeked eells obeoniea} or pyramidal, about l8pt l}lgh, 22pa wide in

ei'oss seetion, having well developed ehromatophores, bearing papillae;

papillae abeut 36se loBg' aiid 20-25,tt broad, hav.ing elwo}aa,tophores;

antl}eridial eoneeptaeles near}y'spheyieal or rarely e]liptica], 250sex300,ct

-300,ttxg20,cg deBse}y scattered in the utpper poirtio]i o£ the £irond; eysto-

earps also neaxly spheyieal, 250-280,tt iii diameter; eystoearps alld

antheridia on differeiit individuals.

    Japanesename. IY･ira-garagai'a.

    Hab. SusakE, Awa Prov.J Enosima, Sagami Prov.J Koza, Kii Prov.;
Cape Muroto, Tosa Prov.; Gogosima, Iyo Prov. Gyowl],ig' on roel{s, stoiies

in the svtblittoral zone. [Vetrasporangia in late silmmer, while eystoeayps

and ai}theyidia in sprin.g.

    Distrib. Endemic.

    The sexual plant o£ this species 2s quite (iitlierent from the tetraspeyie

 ones in anatomieal strueture, thoug'li they eannot be d!stinguished by habit,

 and often g'yow toget,her in the same plaees. The inney strueture of tlie

 sexual plant of the speeies ]remh}ds one very mReh of "That is found in t,he

 seetion IPaprilifey. AmoBg the speeies in this genRs the present one gives
 oiie of the most erepresentative examples o.f struetural diixiorphism.

                   Galaxa"ra arborea KJmmfAN

                      II'l. X]Ij, and Text-figs. 24-2t).

 I. e., p. 72, tab. II, fis,'s. 1-11, tab. 20, fig. 39; BvTTERs, l. e., p. 180; YENDo,
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             esa- x.f,

ff!g.24. Galaxau7'aao'boreaKJEllLbl. ×1.

                       e
    'mostly a unicel}u}ar pedieel,

    3645ps long and 25-30se broad,

    Colour grayish green or light redd

        Japanese Bame.

        IIab. SimidB, Tosa IPxov.;

        Distrib. Australia;ffawaiian

162 [l]. [E]A)ifAKA
Notes on alg. mew to JapaB, VIXI (B.M.T. voL XXXII, 1918), p. 65.

   Frond fruteseent, about 8 em high, regulayly diehotomous, w2th wide

angle, subeanalieulate, short･ stipitateJ stipe eyl!ndrieal, ･vertieillately

villous, 6oi}sisthig' o£ numerous rl}izoidal eells; internodes 1.5-2 mm wide,
3-8 mm Iong, aboutt 2QO,u'thiek, witl} elear transverse striations; parenehy-
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  IE'ig.25. Galaxa2traa･rboreaKJELLh{.

A. Transverseseetioiioft･hefrond. ×215.
B. Assimilating filament. ×35'O.

matous eissue eonsistino' of 2-3 layers ofi eellsJ assimilating filaments having

                       terminal eells almost eylindraeeous or obovoid,

                          eontaining well dexreloped ehromatophores.

                             ish brown.

                  Hosoba-garaga･ra.

                          Hutae, Amakusai Kosiki-zima; IRyfikyit.

                             Islands.

                 Galaxaura apiculata KJELmfAN

                 ?L XLI, fig. 2, and {I]ext-figs. 26-27.

1. e., p. 74, tab. 12, figs. 13-26, tab. 20, fig. 36.

    I(i!rond arboyeseent, 3-8em hig'h, regularly dieho£omous wi£h narrow
aRgle, long stip2tate; st･ipe eylin(Irica}, villous, eonsisting of rhizoidal fiIa-

mentsJ internodes subcanalieulate, wit･h £aint transverse striations, 4-2e
mm long, 1.5-2 mm wide, 450-500,u thiek, slightly wider at the distal elid

tha,n at the proximal; eells of innermost layer aboiJtt 60-75sct wide, 35-60sz

high; assimilating fiIaments having' mostiy a unieellulay pedieelJ terminal

'
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                                                 A
          . .:{.,11.et//1it-.itl;f,/.:,=,tti/.itffif,-"""Iil"1".pt',t'.s..,t.ilit.,･,

                             /.ttt i.                    . tZ'.,.':il:l ,i･"'

            $ N? } F"- '

     !tNi gu N . " IV .tt

          . pt fi"' blMTX;xKiN.," "Titt)i sa

                       rv za,, I ,,

                               /'t t

            S'ig.26. Gtalctxa2traa,piculataKJEthm[. xea.1.

                               eells almost loi}g elliptieal ov
                               obov･oidal g'lobose, 18-25@ "vsride,

                                35--42･ ,tt long, almost apieulate at

                                the apex bat･ rarely roundedJ
                                areperoduetive organ unknown.
                                Colour yeddish brown or deep

                                reddish brown.
                                   Japanese name. Gib6siya-

                                7'a･ga･o'a.
                                   Hab. Cape Nomo, Iki, Hi-
                                zen Prov.･ Amakusa.
                                       7   lliig.27.Gala･xcturcta･picttZataKJELL)i･ Distrlb.IEliClemie.

   [Vraiisx'erse seetion of the frollCl. ×E4,5.                                   The pvesent speeies is allied
to Gt. faZeata IKJE-MAN aiid G. hystrix KJELmi. in 2ts g'eneral appearanee,

from w}iiqh, howevex, it Ctlffers h} 1£s aBatomSeal st･rrtet･uye.

               Galaxaura c}avigera KJELasiAN

                ?l. XL:, fig. 1, and Wext-figs. 2･ 8-29.

1. e., p. 76, tab. 13, figs. 1-13, tab. 2e, fig. 25;WEBER･ vAN BossE, i. e., p. 216;
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f

in64, [I]. TANAKA
OKAMuRA, On the mar. a}s>-. from IK6t6sho (Bull. ofi

JapaB, vol. 2, 1931), p. 109.

    Froltd 3-10em high, re.crularly dlchotomous,

                            ;-,.'.')'1･:s:':i .s

                 vi t;tiwa'- '"t"it't/'. 'li'IS''l'

                                   1Il,]:,,""',j,/,.,

      Ylg. L'8. Galaxaura elavis]era KJELml. ×1.

I2 pa thiel<, rullning in an ir-

                            wwE ewtwl:e/9r,iS,g,:,l,z:",ex6.g,zr,g¥s.hg'i E･

2-3 layers o£ eellsJ assimi}at-

ing filaments }i,aviiks,' almost

a unieellular pedieelJ termi-

nal eells almost long e}lipti-

eal or obovoid, eontaining

well developed ehyomato-
phores, 36-54se long, 2e-25,u

wide, rounded at the apex
but rarely apieulatei tetra-

sporangia mostly spheriea.l,

26-36pa in diiameter, erR-

eiately divlded, borne laterally

with a short pedieel. Colour .

    Japanese name.

    Hab. RyakyaJHaha-zima
sy6to,Fermosa. Gro"vs'ingon

An late summer.

    Distyib. IRdianOeean;

s

M

the Biogeogr. Soe. o£

     '
IoBg stlpltateJ StlPe

eylindrieal, villous,

eoBsisting of rhizoidai

fi}ament･s; Iower poy-

tion of the leaves
terete or subterete,

without e}ear distine7

tion from stipe; in-

ternodes subeanali-

eulate, with faint
transverse stmatlons
                  '
about 5 mm Iong and

1.5-2 mm wide, about

480pa thiek; medul-

lary fiIaments about

s
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           IFig. 29. Galaxaura ulavigera IEIJJexibM.

        A. Transyei'seseetionofthe£rond. ×205.
       B. Assimilatin,g filameiit with tetrasporangium.

           × 205.
                                        tt
        on t･he stalk cel}s of assimilating filaments

       o"rayisli green or light reddish brown.

At2eba-gae'agara.

        , Titi-zima, Bonin Islands; K6t6syo, Kwa-

       roeks in lowey littoral belt. Tetrasporangia

      EastAfriea;MalaYArehipelago., ,

'
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                 Galaxaura articulata TANAM

ll'our new speeies of Galax. £rom JapaR (Sei. ?ap. Inst-it･. of AIgolog.
]Reseax'el}, Ii"ae. of Sei., IE[ol<1<aido Imp. Univ., yol. 1, no. 1, 1935), p. 51,

pl. 17, fig. 1, text-figs. 1-2.

   Japanesename. K2ecZa-ga･ragarct.

   IEIab. IEI[aha-zima,BoninIslaiids.

             Galaxaura Kjellmanii WEBER vAN BossE

                   ]?l. iXIIjll, and Text-figs. 30-31.

ft2ste des als.. dR Siboga, xro]. 2 (1921), p. 217, fis,. 66; IDE ToN[, 1. e., p. 139.
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               Fig. 31.
   Gala･xaurdn KjeZl7nanii WEBER vAN BossE

     A. Transverse seetion of the frond

        in the upper pertion. ×2o-5.
     B. Transverse seetion ef the frond

        inthelowerportion. x255.

is, however, different in frond

plant, habit, espeeially mode o£ branehing,

tions of G.

                  Galaxaura hystrix

                  Pl. XMU fig. 2, and

l.c., p. 79, tab. 16, figs. 1-10, tab. 20,

Galaxaura (Mimiesota Bot･. Stud.

    Frond arboreseent, 3-8em high,

mous with narrow angle, long stipkate;

sisting of rhizoidal filament･s; internodes

lat･e, 5-20mm }ong, 1.5-3mm wide,' 45

euneate; peripheyal tissue eonsisting of

matous, about 84pa t}i2ek with exeeption

layer largest, rounded polygonal, about

of middle layer spherieal or elliptieal,

Iobed; epidermal eells leBs-like iR eross

ehromatophores, always bear!ng a

                  strueture.

Ko'eZZmanii WEBER vAN BossE given iR WEBER,'s work

     Text-figs.

I911), p.

     subeanalieulate

       very
      O=500
       3

      35

      seetlon

  papilla;

 tr2gonal in eross seetion,
 pentagonal-septagonal in sur-

 faee view, eoBtaining well de-

 veloped ehromatophores, those

 e£ t/he upper portion of the

 £roBd o£ten bearing single
 papilla; papillae elavate, brief-

 Iy apieulate, about 30pt lollg'

 and about 12pa wide. Colour

 yellowish g･ reen or greenish

 white. '
     Japanese name. Sameha-
 da-garaga･ra.

    Hab. Susaki,Tosa?rov.;
 Seto, Kii Prov.

     Distrib. Sulu Islands,
 Ma}ay Arehipelago.

     As it seems from the illu-

 stration th!s speeies has a very

 elose externa,1 resemblanee to

 Gt. angiestifrons KJEbLM., whieh

 The general eharaeter of the
ete. agnree well with the deser!p-

                   (Le.).

KJELLMAN
     32-33.

fig. 34, BuTTER,s, Iliagora and

175; DE [l]oNi, 1. e., p. 137.

          , regularly dichoto-

stipe vertleillately villous, eon-

    £aintly transversely annu-
   ,u thiek, euneate or linear

  layers of eells, subparenehy-

of papillaei eells of innermost

,u broad, about 25,u high; those

about 30pe in diameter, often

 ` , eontaining well deve}oped

  papillae elavate, briefiy api-
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  B'ig.32r GalaxaurahystrixKmLL}i. xea.1.

                         culate, 25-30pa long,
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     Iiig. 33. GaZaxattra ]t･ystrix KJELLM.

    Transverse thefrond.x290.

Iittoral zone. Ant･}'}erldia in spring.

   Distyib. "
                 Galaxaura elegans

                         Textrfig. 34.

Fouvnewspecies Galax.fromJapan

167

                   14-16 u
                       i
  widei antheridial eoneepta-

  eles keayly spherieal or
  evate, 200-300s` in diameter,

r seattered on the upper por-

  tion of the frond. Co}our
  reddish brown or deep red-

  dish brown.

      JapaBese name. Hera-
  gata-garagara.

      Hab. Cape Nomo, IIi-
  zeii Prov.; Tomioka, Ama-
  l<usaJ Got6 Islands. Grow-

  ing iB quiet plaees in lower

{l]iANAXA

(Sei. ?ap. Instit. of Algolog.
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Fig. 34. Galaxauia elegans TANAKA x ca. 1
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 Ii'ig. 36. Galaxaura vep'recula KJELLA[･

          slightly redueed.

     Frond £ruteseent, 4-IOem high,
  angle, shortly stipitate; stipe tevet･e

  rhlzoidal filaments; internodes rat}}er

  somewhat eanalicltlaee, 4-8inm long,

  me
  eonsisting o£ three layers o£ eells,

  papil}aei eells o£ inneymost layer

                   {I]he Geiius Galaxam'a from Japan 169

Researeh, Ii'ae. o£ Sel., I[{[okkaide Imp. VBiv., xTo]. 1, no. 1, 1935), p. 52,

p}. 17, fig. 3, text-fig. 3.

    Japanesename. .Erione-garagao"a.

    [E[ab. Garanbi, Yormosa.

                   Galaxaura Iatifolia [EjANAKA

                          urext-fi.cr. 3i

Your new speeies ef Galax. from Ja,pan (Sel. Pap. Instk. o£ Algolog.

Reseayeh, liiae. o£ Se2., Hokkaido Imp. Unixr., vol. 1, no. 1, 1935), p. 54,
pl. 18, text-fig. 4.

    Japaneseltame. .liliroha-ga,ra･gara,.

   Hab. Kelung, Daiyi, Formosa.

                Galaxaura veprecula KJErmMAN

                 PI. XIflll, fig. 1, Emd Text-fi.crs. 36-37.

J. e., p. 80, tab. 16, figs. 17-33, £ab. 20, fig. 20J YENDo, Notes on alg. nexNr t,o

JapaB, VIII (BM.T. vol. XXXII, 1918), p. 66J DE ToNi, l. e., p. 137.

        ,s /'i･ /S･.,g'i･,.,.,,ts ,.,
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   :. i'ls:/fH:"/1.,. t",,.t.`l' //,";.' sil';....Etli../L',t/i-:.

                                      es [s                                   A
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                              @
                                              @
                                     @

                              I[iilg. 37. Gala･xa2tra veprec2tla

                              Trmisverse seet･ion o£ the frona.

                              regularly d!ehotomous xvith

                             , villous, eoBsisting o£ numeyous
                              sl}ort, faint}y tyansversely

                              1.5-2mm Nsrlde, 250-300pt
dullary filaments about 15 pa thlek, rttnBing very loosely; peyipheral tissue

                         subparenehymatous, 75,ec thick exeepting

                          largest, rounded polygonal, about

2
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  tttt

 @ tw

[KJELL}[-

  × 225.

  wide

styiate,

 thiel<3

   35 pt



170 [l]. TA}g'AKA
broad, 25,nc highi those of t,l}e middle layer almost spherieal, often lobed,

about 30pt in diameteyi epidermal eells rounded trigonal in transverse

seetion, pentagoiial or hexagonal whek seeil £yom above, often bearing single
papilla; papillae ealvat･e, apiculate or rounded at the apex, 25-30,u long,

about 15ps broad. Colour grayish green or light xeddish brown.

    Japanesename. Us2eba-garagara.

    Hab. Ryakytti K6t6syo, Kwasy6to, Formosa.

    Distrib. Madagaseay.
    Aeeording to YENDo, the present speeies has a close affinity to GE. hystt"ix

IKJELrmi., and the latter is diagnosed to ]iave a papillose proeess on eaeh

epidermal eell, while the present one has £he papi}lae only sea£teringly.

Other eharaeters pointed out by KJELmtAN as the distinetions be£weeB the
two speeies are rather uBrelia;b}e. On repeated examinations of numerous

specimens £rom southern Japall, the present wrl£er has aseertained that

this speeies, as YENDo has noted, diffeTs £rom G. hystries ]K[JELmi. in its

papillose proeesses whieh are not olt eaeh epidermal ee}}. But in the

general appeayanee of the .£rond aBd the measuyements o£ segrnen£s both
elearly have their own peeuliarities.

      . Galaxaura,robustaKJELLMAN
                    PI. XL!V, and Text-figs. 38-39.

1. e., p. 85, t-ab. I8, figs. 19-32, tab. 20, fig. 42; HEyDRicH, Einige Alg. von

den Looehoo- oder IRiu-IKiu-Inse}n (Ber. d. Deut. Bot. Gesel. Bd. XXV,

1907), p. 103; WEBER vAN BossE, 1. e., p. 219.

    Frond 4-10 em high, 6-12 times regiularly diehotomous, £yagi}e, shortly
stipkate, artieulate; segments 7-15mm }ong, 3.54mm w!de, obovoid or

elliptieal obovoid; medullary fi}aments 14r25pa thiek, rmnning very loosely;

eortex eoBsisting of only one pareBehymatous layer and o£ two assimilating
layers; eells of parenehymatous layer, eo}ourless, quadrate or rounded,

78-120ps broad, 46-60pa highJ assimllating layers eonsisting of epidermal

cells and its stalk eells; eells o£ epidermal layer funnel-shaped or broad}y
obeonieal, eontaining well developed ehromatophores, eontraeting at their

edges, 31-36pa broad, about 18pa h2gh, pentagonaFseptagonal ln sur£aee

view; stalk eells eyliBdraeeous, narrowly £unnel-shaped, separated £yom
eaeh other and enerusted with lime there. Colour a pretty light yosei

reproduetive organ unknown.
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   39. Clalaxa･itra･ robusta KJELLM.

[l]raiisverse seetion o£ the dirond. × 290.

                   . × 290.

ss{>

  yig.

A.

B. A perifei'ie fi]anient ef the stipe

C. Epiderma] eel]s seen from surfaee. × 290.

   Japaneseikame. Zyteent-garagaa'a.

   Hab. Makurazal<i, Satim:ra Prov.j Ryfikya; Gara!ibi, IKwasy6to, For-

mosa. Groxvlng on roeks neay the lower lietoral zone.

   IDistrib.IndianOeean;Madagasear;Mala>rArehipe}age. ,
   This speeies is allied to Gt, obtiesata ILAMx. in 2ts general appearanee,

£yom -Thieh, however, it differs in lt･s heaviey enerustaeion o£ lime and

entirely Eragi}e sur£aee. Very unfortuiiately the xvrit･er has net yet seeii
any repi'oduetive organ.

          Galaxaura obtusata (SoLANDER) IJAMoui{oux

                  Pl. XljV, and Text-figs. 40-41.

IE[ist. ]}'olyp. fi6x. (1816), p. 262j ]KtsTziNG, Spee. alg. (1849), p. 529; Id.,

[rab. Phye., vol. 8(1858), t. 35; J. AGAR･Dii, Epier.(1876), p. 525s

[E{EypR･icH, Beity. zRr Kemitn. d. AIgenf. von Ostasien (Hedwigia, 1894),

p. 292; DE ToNi, Syll. alg., vol. 4(1897), p. IIO; IKJELL)f., I. e., p. 88; IE[owE,

in Brittok and MimspAuGfi's Bahama fiora (1920), p. 559; WEBER･ vAN
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BossE, Le., p.

(1927), p. 78;

Hokl<aldo Imp.

              {I'. TANAKA

220; B6RGEsEN, AIar. alg. from the Canayy Isl., vol. 3

YA"iADA, Notes on some Japan. alg., IV (Journ. IE"ae. Sei.

Unlv. Sey. V. vol. 2, 1932), p. 274, pl. 7.
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               Iffiig. 40.
    Gataxazera obt2tsata (Solalld.,) LAA[x.

        ?art of a pltmt. xea.1.

   Fyond 7-20 em liigh, 6-15 times

regulayly diel}otomous, artieulate,

shortly stipltate; stlpe a}most terete,

h!rtous, eonsist,ing o£ numerous
rhizoidal filaments; segment･s 2-3

mm wide and usually 2-5 times as
long' as the width, obovoid or ellip-

soidal obovoidJ eentral axis consist-

ing o£ loose slender filaments, run-
ning 2n the mueilagenous substanee;

eortex eollsisting of one parenehy-

matous Iayer and t-wo ass!milating

layers; eells o£ t･l}e parenchymat.ous

Iayer eo}ourless, quadrate, 20-25pt h

assimilat･ing
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          IE'ig. 41.
Galaxau･ra･ obtusata (Soland.) LAMx.
A. Trallsvei:se section of the frond.

    × 215.
B. C'rossseetionofthestipe. ×21b-.
C. Epidermal eells seen from sur£aee.
    ×21tt).

 35-60@ broad; epldermal eells of

 , i:Lsually pentagonal or hexagonal

` . Iaye℃ ovoid or hem!spherieal,
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set elosely to eaeh other, i}ot mueh enervtsted xvith limeJ eystoeayps nearly

sp}}erieal, seatteyed in the upper poytien o£ the £rond, about 400,ttx45est
-450stx530st in size. Co]our rose or }ight red.

    Japanesename. Iir?ek2tro-ga･ragara.

    HIab. Wagu, Sima [l'x'ov.s Kusi, Satuma Vyov.i IR･y£tkyQ; IKwasy6to,
Garanbi, I]"ormosa. GyoNs'ing in {l{viiet plaees ii3 the lower lit･toya} belt.

Cystoeayps ii} spying'.

    Distyib. West Indies; FloridaJ Paelfie Oeean; Ma}a.y Areliipelago;

?olynesia; Australia.

t
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1．（辛αZα灘枷・α（悪81α．わ¢dαKJ冠．L斑．　x1
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PIjATE 36

1.

2.

Galaxau-ra euculligera KJE-"[. ×1

Galaxauo'apapillataKJELmi. ×1
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       PbATE 37

GalaxauraglabriusculaKJELLM. ×1
GalaxaurafastigiataDcsNE. ×1
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Galaxaura veprec･ztZa･ KJELmi.
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