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New Ceramiums and Campylaephoras ,from Japan

                              By

                  YOS!TERU NAKAMURA-

    A study on tl}e gentts &ramintn and its related grenera of Japan, carr{ed on by

the wrlter slnce 1943, has revealed a number of einendatiens of the genera and species

concerned. ['he present article deals with two species and seven formae new te science,

and with one spec{es and t}}ree formae newly comblned･ Moreover, a divlsion ef

Cleramittm into three subgenera and a revlslon of the generlc dia.crnosis of (lampyiaephora

are discussed in this paper･ All the speclmens, except t!iose ef the YENDo Herbar{um

of the Tokyo University, which are .reported in the present paper are deposlted in the

HerbariumoftheFacultyofSclence,HokkaldoUniversity. ,
    S{ncere thanks are expressed to Prof･ Y･ YAx'rADA for his kind guldance duriRg

the cottrse of the present work and to I?rof･ J･ ToKIDtx for the use of a great number

of valuable spec{mensin his own collectlons･ Thanks are also due to Prof M･ HoNDA

for the use o{ the library and the YENI)o Herbarium of the Faculty ef Science, Tokyo

Un{versity. The expense lncurred in collecting a part of the material for the present

study was covered by a grant of the Japan Society for the Promotion of Scientific

Research.

                      Ceramium (RoTii) L'yNGByE

            Tent･ IIydr. Dan., 1918, p･ 11Z

 1) Subgetaus Hormoceras <KJ'rzlNG) NAKAMuRA comb･ et emend･ nov.

    Illormoceras KVrz･, Llnnaea, l841, vol. 15, p. 73e, 732.

    Gonyroceras KifTz･, I･ c･, p･ 7:'/O, 735･

    Echinoceras KUrz･, l･ c･, p･ 731, 736･

    dcanthoceras KU'£z･, l･ c･, p. 7t",l, 739.

    Chaetoceras KUrz･, Bot･ Zeit, 1847, Vol･ 5, p. +")4.
          '    Trichoceras KUyz･, Sp･ Atg., IS49, p･ 680･

    Cleieceras KU'rz･, 1･ c･, p. 6'8t3･

                                                        '    Eletceratnitttn DE ToNI, Syll･ AIs,., IV, 190ttt, p. 1445, ex parte.

                     '    Articulis pellucldis; axibtis centralibus monosipl}oni{s, ad genlcula strato corticante

zonatis et interstitiis nudis, Instriictls; ramificat{one pseudedicliotoma vel dichotoma;

tetrasporank.lis ftd gen{cula eyumpentibus aiit allqunntum imnaersis; cystocarpiis 2-A

lobantibus･

    "Irype species; &ramiiim tViaphamim (ROI]Il> ilARTs'EY

･g

g
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2) Stibgenus Mesoceramiurn NAKt"luRA subts.･ nov･

    ffttccrantiumDllTQNISyll.Aig･,iV,190:'),p.1445,exparte. '
                     m    Articulis nunc pellucidis ntinc haud pellucid{s; axibus centralibus !nonosiphoniis,

in partibus superioribus frondiuin ad sTenicula strato corticante zonati$ et interstiti{s

nudis, instructis, in part{btis inferioribus frondiutn per strtvto corticante continuato cir-

cunidatis; raniificatione dichotoinal tetrasporansriis ad genlcula aliquantuin iininersis.

    a'ype species: (;eramium h'aticu2osutn (KUTZIN(j) J･ AGtX.RDil-

 :S) Subsrenus Euceramium Dls ToNI, ex parte.

    Syll. Altsr., IV, 190:)', p. IN,5･

    Ceramiunt Ke'a'z･, Linnaea, 1841, Vel. 15, p. 7:/'1.

    Articztlis haud pellucidi$; axibus centralibus n)or}osiphoniis, per strato corticante

cotitinuato circumdatis; ramificat{one dicl}otoma aut tricl}otoma aut tetrachotorna;

tetrasporangiis clrca tsren{cula verticiliati$ aut spargerentibus, inter celltilis cortlcantibus

omnino immersis; c.vstocarpiis e uno gon{molobe globularl et genimolobo inchoato

CO!llPOS{tiS.

    Typc $pe'cies: Cerantittnt ivtbrnnt (HT.il)soN) AG.X I)Il･

    Cl.'he subgenus Horutcceras receives species whese axial cells are zonate!y corticated

only around nodes, leaving hyaiine interstices. The subgenus j4bsoceratniuru embraces

$pecies whose aNlal cells in the upper part of the frond are zonately corticated only

around nodes and those in the remaining part of the frond are completely corticated

throu.rrhout･ No $pecies o£ th{s subsrenus has as yet dlscovered in the invest{gated

waters･ The sribsrenus Euceramiitm is the same as the genus C:eraniitun eme,nded by

KU'rziNG in l8".

    The three subsrenera jiist considered seem to form a protsrressive sequence from

such a primftive type as that o{ (;er. Codii (Horntoceras) throus,h intermediate type

(Atflesoceramiam) up to the ult{mate develo'pment of &r. Kondoiin Ettceramittnt. The pro-

gression frorp Horiitoceras to lfuceramium tlirough .}desecej'antiunt seems normal and to

afford legitknate argumen# for retaining these three groups' as subgenera of ene large

polymorphlc genus. Nevertheless the poSsibiiity su.cr.crest{ng generic cleavage aniong

tliem should not be entirely excluded. 1"he evidences in support of it are as fol16ws:

    In Hormoceras a cystocarp consists o{ t}vo to four ts.onimolobes, while in Eucera-

mittm it const{tutes a single large globular gonimolobe, usually accotnpanied by a i)ud{--

mentary .cronirnolobe. Accordl' ng to the writer's observations, this distinctlon in the

gro$s structure o{ the cystocarp is initiated by the first ce}1--dlvi$ion of the auxiliary

                                                                       'cell to form the mother-･cell of gonimoblast･ '
    Ot}ier outstanding features -Jhich distinguisl} the twosubgenera are: (1) In lfer-

mo'ceras the tetrasporan,cr,i'a are inltiated by per{central cells, ivhile in Eucerantiutn they

are fornied froni cort{cal cea]s in var{ous orders as -vell as the pericentral cells･ (:))

In fl'ortnott,ras the ramiflcatlon is pseuclodichotomous or d{chotomous, wliereas in Jiltcera-

i"i'urn it sliows a pro..ct/resslve se(iuence from dielioton'ious to tet/racl}otonious throu:.{li tri-
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 . Were thedetalls vE str"ct"rc et rel}rocluctivc urslans clegitiit¢l.s cietcs'rnit}ecl for ail

the species of &rat,iiutn, it tnight pos$ibly iiappei] that lines of cleavage or adherence

with{n the .crroup could be found.

    Ceramium equisetoides NAKAMUI<A spec･ nov･ Text-figs. l; O., a.

    Frondibus minut{s, 5-IO mm. altitudine, per rhizoideis affixis; partibus basalibus

frond{um repentibus, 1-3 rh{zoideas ex eodem nodo frondis emittentibus; rhizo{deis

basalibus plerumque simplicibus, apic{bus biilbosis aut in disciim conicalem expansis,

2-3 cellularibus, 20-,")t')' xe crassis; rhizoideis

                                                                    a                             ' ' ralllifl'ca-svstentantibu$ comparate numerosis,

tione pseudodichotoma; axillis in£erioribus
patentibns, superioribus xralde acut{s; apicibi.is

frond{um rectis, fere non {orcipatis, saepe

emarginatis; margine apicls aequo; art{culis in

partibus medi{s £ilorum inter bifurcationes dia-
nietro l-l} plo longioribus, versu$ extrema

anibo filoruni sensini brevioribus, ad nodes

solummode certicatis, c{ns.ulitni d{st{fictitm {or-

mantibus; nodis {ructiferis valde tumid{s, nod{s

ali{s non tumtdis; cingulis cortlcant{bus plernni-･

que l5-f/){;!t altis, 80-lt')O/t crassis, {n fron-

dibus fructiferis IOO-llO/t altis, 2)OO-L)5ex.t

crassis, :V)-8 seriebus celluiarum proxime iso-

diametricarum tametsi medio lente majorum

longiorumque quam extremo; cellul{s cortican-

tibus plus minus angularibus, 8 ×g lt, g ×18 lt,

12×14xt, 12×lg!t, IL)×L)2xt ma.crnitudine;
cellulis axialibiis centralibtis cylindric{s; cellulis

glandulinis nul}{s; chromatophoris in cellulis

corticantibus parietalibiis sparsis, ir} cellulis axia-

libus {i!iformibus, instructis; pilis unicellula-

rihus hyalinis non observat{s; tetrasporan.criis

vertlcillatls, immers{s sed interdum

inagnitudineexceptapericarpla,triangulevel .

et cystocarpiis nondum vis{s; colore rubro--puniceo;

papyrum solide adherctntibus.

    Japanese name: Tttkusi-igisu (n. n.).

    :i'ype 'Locaiity: Garanbi, Formostt (l". "

    'li'he plant xvas found on other al.crae, associated

ciav+lliatlutl.

    'rhe tetrasporiferous branches are exceedingrl.y

entirel)' cort{cated, sl{ghtl.v separated at the centre
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                              c .a
              Fig. 1. &i7'amiiLwt eq?eisetontes:

              a, Part e£ a tetrasporie plant. ><15;

              b, Fyond-apex. × 25e; c, ?art of
              a £rond showing an arran.crement
              o£ tetrasporangia. × 1.0e.

Ieviter protrudentibus, ellipsoiciels, 20-tjc"'') × ,")i")-55) /t

        irrefrulariter cruciatim div{sis; antheridiis

               natura {laccida, cuin siccantur ad

                    -･r,XNiNl<Al.
       i
   with Cer･ s7j'aciliinntm aricl Cknfj'ocej'as

   s"'ollen at their nodes and almost

  of theinterno(les (fig. 1,a,c). 'i'he
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{rund-ap{ces are alNva)fs straightly

These are the most dist{ngu£shinbcr

"
g
t

o

a b

 Fig. 2. a, Claramitemeq?ei$etoicles:

 Part of a frond showincr two eor-
                    h
 tieating bands. ×100; b, dera-
 mi2cm ad2encum: Part of a eysto-

 earpie plant. ×2S.

chotoma; axlll{s inferioribus

dium ･forcipatis et valde incurvatls;

l-1} plo iongioribus, superne

el.ongated and so!net{ines einartsrinated (fi.u. 1,b).

characters of this species.

      Thls specles belongs to J･ AGAKDH's Serles

   3'), Pkriciina, in which the tetrasporangla develop

   in whorls at the nodes on the last few dlcho-

   tomies of the frond.

      The plant ls most closely re!ated to Cer.

   Templetonii SE'rcH. and GARDN. It, however,

  dif{ers from &r･ Templetonii in the characters

  of the {rond--apices ahd ramification, and in the

  swollen feature of tetrasporiferous branches.

      Ceramium aduncum NAKAMURA spec･ nov.
                           Text-figs. 2, b; 3･.･

      (J]kramiutn circinatum YENDo (non J･ AGA--

  RDil>, Notes on Alg. New to Japan VI, Bot.

  Mag.Tokyo,Vol.31,1917,p.92. ･
      Frondibus 1-2crn･ alt{tudine, capillaris, per

                        patent{bus,

                             margine exteriore apic{s dentato;

                             .                          senslm
corticatis ;･interstitlls pellucidis, in partibus superiorlbus frondium semper valde brevibus,

lnferne sensim lengioribus sed plerumque breviorlbus quam altitudine cingulorum cor-

ticant{um; cingulis cort{cant{bus seriebus nonnuMs cellularum irregulariter positarum;

cellulis cort{cantibus'rotundatis attt plus minus angtdaribus, 6 ×6 iee, 8>< 8 iee, 10Aw 10 ,ee,

IOx18/t, 12><14,et magnitudine; cellulis ax{alibus ceRtrallbus cylindricis, superne

sensim brevioribus et attenuatls; cellulis glandulinis numerosls, saepe paucis; chromato-

pheris in cellulis corticantibtts parietalibus sparsis, in cellulis axialibus filiformibus,

lnstruct{s; pliis unicellularibus hyalinis nunc numerosis nunc paucis; tetrasporang{is

erumpent{bus in later{bus adax{alibus frond{um, pterumque in 1-2 seriebus Iong{-

tudinalibus formantibus, ebracteatls, 40-50 A diam. excepta per{carpia, triangule divisis;

antheridiis partes superiores frondis te.crentibus; spermatangiis ellipsoideis, 4 × 6 pt mag-

nltudine, 1-3' spermatan.crias ex eadem ce}Iula .creneratrice procreant{bus; cystocarpi{s

2 4 lobant{bus, subtenninalibus aut terminalibus, 3-4 ramellls involucrantibus; ra-

mell{s involucrantibus pleriimque 3-l t"- pto longioribus quam diametro cystocarpi; car-･

rhizoideis affixls; partlbus basalibus frondium

plus minusve repentibus, l-:2 rhizoideas ex

eodem nodo frondis emittentibus; rhizoideis

basalibus plerumque slmpl{cibus, apicibus bul--

bosis aut in discum conicalem expansis, 2--3-

cellularlbus, 20-50pt crassis; rhizoideis susten-

tantibus paucis; ramificatiene regulariter di-

 superioribus comparate acutls; apicibus fron--

                        art{culis diametro

brevioribus; nodis leviter prominentlbus, dense



stalned with ervthrosin. I"he

frond-apices are £orcipated and
strongly roll inwards. 'rhe otiter

edge of the apex {s dentate.

    :["he tetrasporangia Etre ap-

parently erumpent. They are
usually arrangea in 1-3 or more

loncrittidinal ro"rs at the adax{al
  o
slde o'f branches and often some-

"Fhat "rhorled around nodes in

the Iower port{on of the frond.

    'I['his new species apparentl.v

belongs to J. A(]Ai<Dil's Series

Ebtoclt'na, but judging from the

structure of corticat{ng band, it is

rather referred to the (;leraniittm

diapltanutn assemblage･ In the

above paentloned characters, the

plant is apparently different from

any described specles o{ Ckramiitm.

    Tliis plant was described by

YENI)o as (Ier･ circinatum in 1917

on the basis of the material col-

lected bv K. SAmA at Goza, Sima

Prov. ARexaminationofthespe-
cimen shows that it is quite dif--

ferent from Cer. circinaftttn in the

structure o£ cortlcating band and

t}ie dlspos{tion of tetrasporangia.

    SEIrClll],LL and GAIu)NEI<

(l93,O) reported a nexir species of

Ceramkun from Guadalupe Islanci
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              '
posporiis nuinerosis, plus ininus ol')longri$, 2S-:;O × -IO-50 1.e n;as,n{tttcline; colore ex rubro

subni.cr.ero; natura flaccida, cum s{ccai}tur ad p:apyrum solide adherentibus.

    :I'apanese name: A･1?iki--iaisn (()I<AMu･I<Ain Herb.).

    'rype I)ocalit.v: Goza, Sima Prov., (YENI')o Herb., rl"oky･o Un{v.).

    This species is Nvidely d{stributed in the investigated waters from Formosa to

Hokkaido, .frowinsr on Coraliina or Skergassutn in the intert{dal be}t.

    if'he corticatinsr hands are in general clearly･ separated from each otker, shoivln.cr

a rnedian, irre.crular rQw of large cells, accompanied writh t"ro te three layers of outer

smaller cells on each side (fig･ t"), a, f).

    Ilach corticating band is furnished with a number ef gland ce}ls "rhlch are deeply

                                                     .                          r  (.:;t,XM
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                 a
Fig. ?,. Cerami2em ad2eneum:
of a frond issuing basal

× 100; b, Frond-apex showinff th
ed.cr･ e and gland cells (g). × 250;
tetrasporic fyond showing a

ment of tetrasporangia. × 28;
band, bearlng tetrasporangla

porting-rhizoids. ×100; e,
band of a eystoearplc frond.

a tetraspoi'ie frond. >(leO; g,
a plant bearin.v antheridia, )< 77.
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 without giving the plai)tany naine, since the material is scanty and sterile. .ludginsr

 from their description and figures, the writer's plant seems to be identical with it,

 especially s{nce both plants have deeply col,oured cells in the cort{catin.cr band. These

 cells have been suspected by SErcl{F.l.r. and G,xRDNEi< of being monospores ov

 trichome structures, either young or of arrested development, bttt they appear to cor--

 respond to the writer's .crland ce,lls. If both the structures are the same, thls new

 specles may be identical with the plant from Guadalupe Island.

                                                     '
     Ceramium Kondoi Yl';NDo emend･ NAKAMUJ<A Text-figs, 4-5.
     Novae Alg. Jap. Decas I-III, Bot. Mag,. Tokyo, Vol. P)4, 1920, p. 9; OKAiluRA,

 Cer･ ntbrttm-rui ni tuite, Bull. Jap. Soc. Sci･ Fisheries, :'}, l9+35, p･ ;302 {Abstract in

 Japanese).

     (]eramium rubrtttn OKAMu,RA (non A(;.}, ex parte, Nlppon S6rui-･meit, lst. ed. 190.9.･,

 p･ 82.

     &ramiiun Pediceiiatum YENDo (non J. A(;･), Notes on Algr. New to Jap. VI, l917,

 p･ 93)･

     CZ,rainittm rubrum YENDo (non Ac}.), Kaisan-S.s'okul}utugaku, 1911, p. 6SO, f{g. I93.

     CZrratnium rubrutn f. JFlasciettlattttn Yls.Nl)o {noii J. Aa), Notes on Alg.. New to Jap.

 VIII, 1918, p. 79. .     &ratniunt rubrttvt f. eor.vtnbiferttm YE.ND') (non J. A(}.), l.'c. p. gO.

     Cleramiutn ochotense ()1<.x"Iui<,N in I'Ierb･, YF.NI')o Herbarium of the Tokvo

 Unlversitv.

     Japanese name: lbisu･
                                                             '
     The present species is found growing on rocks or on varlous algae in the in-

 tertldal belt along both coasts of Honsyu, Hokkaido, Kuriles, and Saghalien. The

 plants are yery vigorous, forming a large tuft. :i"he main branches are usually di-

 chotomous or trichotomous, often tetrachotornotts. They send a branchlet at each ax{l

 in. opposite directions'by turns, espectally in the upper portions of the frond (flg. 4).

 This fact had a}ready been noticed b.v YENDo on CeJ'･ nibrum f･ fasciculaimn YEyDo

 (non J･ AG･). Here the writer proposes to desi.crnate this character as "a tricliotomous

 ram{fication occurs". This is one of the most distinguishing characters of Cer. Kcndoi

 YENDo emended by the wrlter.

     In general appearances the plants are very variable, the proliferous branchlets

 being sometlmes almost absent, sometimes very numerous, and also the frond-apices

 markedl.v forcipated or almost stra{ght. Nevertheless theJT are altogether characterized

 by the trichotomous ramification･

     The present spec{es is very closely related to Ceramiftm rubrum (Hu･I)soN) Ac}AI<Dlf･

 After studying numerous specimens of Cer. rubrum from xrarious places of the world,

 the wrlter has decided to identif}' all the materials at hand wlth Qr. Kondoi, dist{n-

 guishlng it from (]er. rubrttm b}r the trichotomous ramif{cation and thicker cortex.

     Moreover, it was concluded that (]er. n/brum (non AGtylI)}1), thr- rubnmi f･

fa'scicuiatum YEsl) ) (Qr. ochotense Of<Awui<A), &i"･ ntbrujl,t f. cor3vnbiferum Yl],Nl)o, and
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                  Ficr. 4. Ctira7nitt7n Kondoi
                    n
                  young plan£ showing £he
                  apiees (t) which strongly
                  Osyoro, Siribesi Prev., IVII,

                  )< ･g,.

(J?,r･ fbedice2iatuin Y!£ND.} sliould bc combine(l

extendlng its speciiic liintt･

    Tlie evidence in support of this view follows.

    When YENi) )(li[)2{}, p･ 9) established Cer.

rttbritm by the possession o£ terminal c.vstocarps,

<prollferous branchlets) in the lower port{ons

According to the Y]l"))'s original diagnosis,

the term{nal ¢.vstocarp. a']ie dispositien of c.y'stocarps

is certainly !nore doin{nantly･ ternilnal than that of

however, tliat this {s an undependable character,

carps are very commonly found in the same species

    Even thoug, h the chayacters relied upon by

{rom Cer･ rubrunt tire untenable, both so called

certainlv dissini{lar in habit. It ";as thus c6nclucled

most of tlie Jnpanese niftterials conceri)ecl xvere

than to CeJ'･ rubrittii･ fPhe writer ag4,t'ees "rith

to the ()i"i-xlluL<A's lcey te the .(apai}`.'se $'pecies

ever, the characters "thereb.s' t'hese two species

i
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      2.

 )･

     T-fi'

  : Specimen of a
triebotomous frond-

rollinwards. Loc.
  1932 (K. INA",mt)･

 in one species as (Jcr. 1ft,ndoi, breadly

                                  ,
  Kondoi, he distinguished it from Cbr.

  by the abimdance of spinous processes

of the frond, and by the thicker cortex.

a striking distinction of Cer. Kbndoi is

       of the present Japanese material

   European Cer. rubrttm･ It {s obv{ous,

  since both term{nai and !ateral cyste-

  ' of Qratni.tun･

 Y]-:Nl)o for segrets,at{on of CZrr･ Kondoi

Japanese and European Cer. rttbrunt are

     b)t Oi<,xitiui<,N (19:');')', p. P)02) that

  rather to be referred to Ci,r. Kondei

 ()1･c,N"lui"A on thls view. Accordlng

  of (]ej'amium <l9f'l:l, impririted), liow-

 are flistini.];iiislied, lny in t}ie fact that
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in Cer･ Kondoi the ram{fication is not so

that:the cortex of ()er. Kondoi is thicker

methods of separation are not without
not 'sufficlently enou.crh to warrant their

1
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 regularly dichotonious as in Cei'. j"ubruni, ancl

thantl}at of (;2?r. rttbrum. Thesc OKA"{ul<A's

fault, since the characters just consldered are

 use in determinlng species.
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  Fig. 5. Cle7"a?ni!tm Kondoi: Type spe-

  ¢imen of eystoearpic plaxt <Herb･ Yi'JNi}o,
  TokyoUniversity). Loc. Hariusu,Siribesi

  ?rov. 291VI, 19os <K. K{)NI)S). × g･

apparently a cystocarpic plaiit of Cer. Kondoi･

    Furthermore,astethespecifie '
indication on the sheet of a spec{men under

the YExl) ) Herb･ of tl}e 'l"okyo University.

handwriting ln ink as follows: "3.ihis form

at the sa!ne t{me is showing

are not so remarkal)Ie as in f. faseicrtidta, arid

of frond are not so conspicuous as ki (.)er･

shewillg a transkional stage bet'xveen the

('II'als.va6-nenG-gatu4-yilti)". '-rhis '

Ckr` Kondoi kept {n the YENDo I{erb･

of the Tokyo Universlty consists of two

sheets. Oneisacystocarpicplantfrem

Httriusu, Siribesi Prov., Hokkaido (fig..

5). Anotherisatetrasporicplantfrom

Kabuka,RebunIsland,Hokkaido･ The
former was collected by K･ KoNI)5 in

the end of June, 1905 and the latter

by YExD) in'July, 1910･ Judging
irom the general appearances and the

date of collection, both specimens are

apparently the oldestindividuals. On

the other hand, after a close examl-

nation o£ the writer's material in vari-

ous sta.cres in growth, it was found

that the Yl],NJ)o's original specimens

were quite similar to the oldest in-

dividuals of the writer's plants･

    il'urther, according to the writer's

observations, Cei'. rubrum f･ fascicttlatuiit

YExl)) which was g'tven a new name

thr･ ochotense as a dist{nct species by

Oi<AMui<tx ls a young or a hibernal

ferm of Cer･ Kondoi. Cler･ rttbrunt f･

corrmbiferitm YilNI)o ls closely related

to the writer's Cer. 1<bndoi f･ abbrevia-

iunt, and Cer. pedicei2atunt YENDu is

       lknitation of Cer. Kondoi, there is an author's

              the name Qr. ritbrttnt which {s kept in

              "][ahe specimen is labelled w{th YENDO's

             links f. fascicuiaia and f. corymbi/lera, and

a tendeBcy to approach (]er. Koiuloi. The forcipate apices

               tl}e spinous proce]ses ln, the leiver parts

            Kondoi. Xt is to be lielcl as f･ coryntbift'i'a

           Inuboi specimen ltoted under note No. 6et/)

        specimen has been photo,cr.raphica]ly reproduce6



                  New Ceramiums anct Cflm}?ylaephoras from E}apan 16tt,

by Hlt"Ev)t) in KIaisan-･Sy･okubutu.";al<tt (19111, p･ 6S:',, fig･ 19P))･

     A.s has been inentioned {R det'ails, the esta'bKshnient o{i (;ei; ,lsJbndog' l)v "!{'r:x,D } is

{:learly notjustifiable. At al} events, C?r･ Kondoi, Cer･ J'i.,bri;nt, Ce'r･ i'i.,bi"ui]t 'f･ fas{rieitla-･

tum, Cej". riibivtm f･ coryv:bifZ'j'iun, and Ct'r. Pedi:et'ilatisnt w･l}ich were recorded by Yi], .I) )

are altogether characterizecl by the trl.c]ioiL'oinous ra!nif{cation and thicker cortcx.

'II"i}ey accercl.insrly are clistintsruished froin so called Eurepean (;er･ ritbrain by these

characters.

     PEvEI< Ex's (1911) pl. IV, iisrs. 2;'}, 2- ancl pl. V. fig.. :')O, hoxvever, appear to

agree xvith soine spec{niens of &j'. Koiidoi. Al)ove all, X'E'x'I)o's Ct,r. rubram 'iC. fusci-･

calattun xvhicli is but the juvenile or liibernal forn} o{ a,r. Arondot' secms to be qulte

ide"tical xvith IFEilli<sl:,.N's. If both the t"'o are truly identical, the f611o"rlng

l?Et'EI<$EN's note is ver.si slgnificant: ``'Iil'he forma fas(;.:cruiaia type; is ptrhaps rather

to be consi(lered as a spec{es; at all events, it is nearer to a speeies than the other".

     In fact, aiTion.cr fourty--odlci sheets o'.F $peclmens ef (]er･ rubritnt from Europe fu]d

fXinerica, t"ro speciniefis xvhl,ch are chv`ractexlzed by the 'L'richotoinous raini{{catioB

"rere fotin(l by･ the "rriter. One is freni St. IN'Ialo (IX£xz ,1'li;i<, no･ -Ii-:l7"L?, in Y.vl!tl).x.'s

col!ection). The othey is frein Gloucester, south¢rii Eii.t.).;iand and is one of the spt'ci-

inens o'f the F;s.I<i.(.)xv I',{erb･ l<ept l!i the lievbariuni oE tlic Faculty ol AsrricuLture,

Hokkaido IJniversit}'. In the writer's opinl,on, the abeve txvo speciinens are to be

rather con$iclered as Cer. 1'"on(loi･

    On the other ha!}cl, thc pos$ibilit.v tliat (]er･ Koitc!o//. is nicrsTed inte eer･ ritbrtt;t

shotild aiso not be entirely excluded, since the vvriter's Cei". .i't"o, ndoi 'f. anrbiyitian app:ars

to be an interinediate typ: het"reen (Jer. ruL}ritni ,and (]er. Kon(Xoi. .?ending a 'iCurther

stttdy coi}cern{ng ti}e authen`tic $pecinien of (;irr. )'itbj'ieiit, ho",cver, it seeins best :o con-

$ider tlie present Japanese pnateiriEil tts one specles, (ler. Kondoi.

    Tl]e four 'Eeliowing forinae are $epttrabie: f. t;'pt'cEint, f. tunblgitiem, f･ abbreTiiatttm,

and f. b'icltotonutm. 'I["l}ese are segrre,gTated niainly by hablt and the inode of ra!nification.

 f. typicum N.XT<AilUI<A f. nev･

    Iilrondibu$ vaKdis, pieruincitie le-:')O cni. altitucl{nc; axii}ti$ praecipuis pea'splcuis;

yaniis praecipuis plerui'nclue clichoteniis, rtiro trichotonii$, acil eaclen} axil].ain unurn

ra!nuluni, in d{rect{ones opposgtas nitttuo preci'ean'L'e) setiipt.r {rerent{1)us; raniis saepe--

iiuinero diehoton]is, in partte supt'r{ore 'frond{s pl,oxutn,clue retsTtdariter cor.vniboso-･

fasciculatis; cortic{bus coniparatct tenuibiis; tetra$pe,raii.{riis circa g,enictila verticiliatis,

in dispositione aliquanttirn res,ulari sitis.

    Type Loc:tlity: Hariusu, Slrlbesi l'rov., }{[olclcaido.

     ll'he inost distins,uishiiig character of this forina is iR the fact that tlie main

branches are usually dichotopnotis andi alvia>'s E)ear a branchlet at cacli axil in opposite

directions by turns.

    Uer. rubi'stnt lli'ls'<I>o, Ct'r. j'ubritin f. f?xscicitlatum, Yl!,;'xDJ, Ciei'. ritbruin OEL:`ts,vlf1<iY

are inciude{I i.n tlie presc}nt: ferma.

'
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 'f･ amblguum NAKAMUI<;X f･ novt

    I/'-rondibus floccosis, IO-:')O cm. alt'itud{ne ; axibus praec{puis persplcuis ; ramis prae-

cipuis dichotornis, ad eadem ax{llam unum ramulum, in directiones oppos{tas mutuo

procreante, semper gerentibus; ramis saepenumero dicliotomis, altemare pertinentibus;

corticibus tenu{s, consequenter axibus centralibus a superficie zonatim conspicuis;

cetrasporangiis saltem in parte supertere frondis, circa .crenicula in serie simplici trans-

versali dispositis･

    Type Localit}i: Akkesi, Kuslro Prov., Hokl<aido.

    'l'-he most distinguish{n.cr character of this forma lies in the fact that the cort{ces

are so thln that the axes appear to be banded in the surface viesv･ In thfs respect,

this forma is rather nearer to Cler. rubriun than to Cer. I<ondoi. It is, however, clearly

characterized by the peculiar mode of the trichotomous ramiflcation. Accordingly, the

present forma appears to be an intermediate ty･pe between Cbr･ rubrunt and Cer. Kondoi･

The writer, however, proposes to regard it as one of the formae of (;ler･ Kbndoi for

the present.

 f･ abbreviatum NAKAXIURA f･ nov･

    Irondibus puslllis, 5'-10cm. altitudinc; axibus praecipuis valde perspicuis; ramis

praecipuis axes percui;rentes ekCicere pertlnentibu$, in parte superiore rami praecipui

ramulos abbreviates verticillater gerentibus; ramis valde abbreviatls, al{quantum al-

ternis, parce ramosis; corticibus crassis; tetrasporangiis spargerentibus. ,

    Ty･pe Locality: Akkesi, Kusiro Prov., Hokkaido.

                                e    The present iorma thrives in shallow waters iCacing to the surfs. It has a per-

current axis which bears abbreviated branche$ on all sides of its upper portion･ The

branches often sparsely branch in the sarne plane in a somewhat aiternate manner,

taking a corymboge appearance.

    This ferma is identical with &r. rttbrum f. corj'ntbifertt"t YENDo (non J･ AG･) from

Cape Inub3, Simohusa Prov., Pacific coast of E[onsyu･ ･

    As shown in the above diagnosls, this forma is not sufficiently characterized by

the trichotomous ramificatioft whereby Cer. Kondoi is distinguished. Neve.rtheless, this

is nearer to Cer. Kondoi than to Cer. rttbrttnt in the structure of the frond and in rnany

other respects. Consequently, tl}e "rriter proposes to regard the present material as

an abbreviated dwarf forixi of thr. Kondoi ior the present･

                                                    tt
 f･ trichotomum NA'KAMURtX f･ iiov･

    Fron(libus validissimis, 2e-t"t"Ocm. altltudine, dense {Ioccosis vel glomeratls, con-

nexis laxe per rh{zo{deis sustentantibus; axibus praec{puis perspicuis; raniis praeclpuis

plerufuque trlchotomis, saepe tetrachotornis, aa eadem axillam unum ramulum, in

directiones oppositas mutuo procreante, semper gerentibus; ramis elon.cratls, dense di--

chotoinis; covticihus crass{oribtts; tetrasporangiis circa genicula irregularlter spar-

gerentibus.

    [["ype LocaE't.v: A.kiiesi, I<Ius{ro I'i'ov., Hokkaido･

           'h
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    ' NexvCeramlumsa,ndCampylae}>h()rasfro.mJapan 1.S5
                                                '

    The present forina {s foimd at Ak.ig(tsi, washttdashore. I{/ is :"'lome,rated in a

large niass, entansTIintsT "rith slipportii'},g-rliizoid$･ In the J:Lpanese spec{es of the sub-

genus EVtcerantittin, except ln tliis forina, thc xvritcr never rnct ixr{th the supporting,'-･

rhizoids. It is easil}, disting,uis}iable from the other fornute. by i,ts pecuiiar habit and

by the triclitotoinous or tetrachotonious ranii'fic:ition o'f tl'ie inain l)ranclies.

                            '

        Campylaephora J. AGAimii muta'tis eharaet. NAK'AMimA

                                                                  Text-fig. 6.

          J. AG., Sp. AIg., II, 18,L')1, p･ 149; Scmr!'rz and .HAupz'Ff.Eiscli, Rhodo--

    phyceae, ENGI.ER und PRAN'rL Pflanzenf., 1897, pp. 485, 5Q.Q..

    Frendibus semper epiphyticls, plerumque solitariis, filiformibus, saepenumero ra-

mosis, art{culis haud pellucld{s; axibus centralibus monosiphon{{s) pey zona pericentrali

cellularu!n largaruni et cellul{s rhizoidalibus elongatis et strato extero cellularum

parvarum c{rcumdatls; bas{bus frondium e ciiscis bRsalibus diametro 1-2 rnm. et cel-

lulis rhizoidalibiis constitutis, constnictis; rami{icatione dicl)otoma; reproductione per

tetrasporas et carposporas; tetrasporans.iis circa genlcula vertlcillati$ aut spargerentibus,

inter cellulis cort{cantibus oinn{no ininiersl.'s ; antheridiis super rainulos superiores paignis

sessillbus fornifttis et 1-2 sperniatt'tnsrias ex eacleni cellula generatrice procreantibus;

procarpii$ in r'acie externa apiceque raniuloruni nascent{bus atq{ie iino raniulo carpogoRic{

in eadein cellula sustentant{ dispositis; cystocarp{is glolxilaribus, haucl lol)antlbus necnon

4-9 ra!nellis involucrantibus instructis.

    Type species: CamprlaePhora h.vPnaeoides J･ Ac)Al<I/ !I

    The genus thmprlaephora was established by･ J･ (IT･ AGAI<l). II in ISi")'1 en the bas{s

of the material collected by Til.E.siuS froin Japan, xvhlch xvas described by C. A.

AG.xRDI-f as (]Zrratniftni rubrntn var. fii-ntt'uni Accorclin,{l to J･ G･ Ac},"u)II, it xvas dis-

tlnguished from Ceratnium b}r a thicker cortex an{l crookcd terminal portions of branches

(sickle-shaped portions of tlie frond, fi.cr. 6, f).

    Later ScH"u'xz and }{Aup'rl"I.Elscl[ <l897) d{stingulshed Cam.bsiaephora from (]?7ra--

?niuht by the occurrence of rhizoidft1 cel}s in the cortex- In l92･7, liexvever, OKizz(ui<A

stressed that the rhizoiclal cells taken up by Sc}IMI'rz ancl ff:･xuplrF{.I!Iscil ivere

not true rhizoidal cells, but elonsrated, filameritous cort;cal cells, since they xvere not

formed secondari!y from cortical eells･ On accotmt Qf eliis, he remarked upon a

close resembrance which thutpjVaephora hrpnaeoides bears to spec{es of Q.ramiunt. Another

significaixt fact supporting this vie"r is "Tl}at (]erainiittn crassttnt possesses the rhizoidal

cells in tlte cortex as in (]]at?ip･ ftyp,'taeoides (OI<A)IuKA, ]9+30)･ ]Srom this po{nt of

v'ie"r, O{<A"lul<A sugsrested that (lzntpj'2aepliora ancl Ceratniitnt shoul(i be comb{ned in

one genus Cerantiutn, ancl h{s opinion has 1/}een accepted l)y the Japanese pliycolog{sts

up to the present･

    According to the writer's obserxratlons, however, it has been cliurifictcl that Cam-

p3tlaephora has so niany and sueh clear points of dl'tCferencc thttt to sever it as a genus
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                               erctgsa, f.
                                sporeling',

                            rhizoidal eells

                                  of the

                                eells. ×
                                   forln-
                                 rhizoida,1

                                 showincr
                                      n
                                 pnmavy
           . f,at?np2fLrael)horttftyp-
    7z-eoitles: Siekle slnaped port'ion cii} the

    frond. x' t'.

entlrely･ d;,fiCerent from those used b.v J. (]-. AGtv{DH･

()I<Ailul<A inust be transiCerred to (]antpsvlae,bbora, in

portions of t})e LFrond･ I'S the charaeter concerned is

pf thi;t'7)rlaephora, this inconslstencv is avelded.

    Campylaephera crassa (Ol<AllUIx'A>

    a'ramSivn ci'assu7" O. ]<,x"lul"A, Icon. Jap. Al.rr.,.

    Q'raniiuni secivulatiun li"ldlNl)o <non LY>IGIjx'E)

                              e

         tt ./.

S/rom (J"{)raiitifuyt {s preperly desirable.

'l'he evidences iii snppert of it are

as follows: (l) The rhizoidal

cells iti the cortex are second'arilv

fornied igroin corticaE cells as sho"rn

lh fig. 6, a. b. 'I"hei"efore, they

are "ot nierely clon,t.Iated cortical

cells, but true rhlzoiclal cells. (2)

In Campylaephoj'a the frond-base

forills a distinct conical. d'isc com-

posed of rhizoldal cells (fig. 6,

b-e), while in Ceramiunt it consists

e'f rh!:.v.eids <.gi.cr. i a). (tt,> !n Ca･m-

PJ'iaephora the sicif[le-sliaped por-

t{ons eLC t;he frond o{'ten occur, in-+

stead oig the supporting-rli{zoids

in Cerami:ewn. (4) "IVhe ramifica-

tion of aatnpy2a,ophora is a}wavs

dichotomous, whereas that of Ce-

raini'um s}'.ows a pvogressl･ve sequen--

ce ttrcm dichotemous to tetra-

chotomous throu.cr,h tr{chotomous.

C5) ff]he mean diarneters of spores

of Ckmp.i'laephora are far lar.crer

than those ef ()ZJf-tujtigtui-.

    Il.v these niethods of separa-.

tion of the ivriter, t]}e lknit of

t}'te g'efius ()a,vel,j'2aeg}Ztora ivas ma-

terially･ altered, since the generic

characters jtist considered xvere

   ()onsequently, C?]rantitini crassi!tn

 splte o+C, the laclc of slckle-$haped

emitted fyeni the generic d{agnosis

N'A3<AMul<A comb.

       VI, 19t30,

       , Notes on

et emend. nosr.

p. 26, pl･ 269, figs. I-IO.

AIg. New to Jap. VIII,



                   Nexv Cetramiuin{: an,d C}nnp,v.lae.phf)yas f)ro?n llapan IG7

'l91'fi l'lotr- .k'i"g'･ 'kA(,i"'v, X!ol･ :'>Ll), p. :."t}.

     (IE,'raniitins t'.vmoswfe (in<tALii{ili.A iii .l-l{;rl}. (X'enLlo {ierb., '1'oks･o Univ.>

     ()."rifim,;'itm boi't'(??e' ()i･:tSLI(i,']".X in S.':･erb.

     IlllpMlcS(t R:tlll{;: f'.Julo-･iyi:"i.s ((･),i"VxlZil･l,･S,).

     "j."l'ie. pl;tnt: is als,vaF's c.'pivhyt'lc en -,'ay{eLis alg,k':ie {tayoii,ring, in the interticlal belt

froni e:u'l.v spi';,ii.'r tro lat'e :intunin: }{/ is "'idc'l.v･ (iistrii',uted along, both coasts of nor--

thei"n ll'{ons:vLi, }i'ol<I･<al(.i'o, antl S;tsr,ital{{'n, t;hougg,h it. {.s not so common.

     Ccrsymixi"t tv'/rssi,vn "r;is es{/al'}lisl'K:{.l l'w OK.yjLueA on tl}c't basis of the niateria} from

"Tv5si and i,l)i';otalma, i)acr'iS"iic ceast oE t'he mlclsJtle l'l'onsyu. In cengeqttence of the pre-

sence o'f rhizoiclal cel}s in thc cort'e.'<, ('.i･'?'t:･'i,'tf'gtin crassiun "'as reinovecl bit the "rriter

                                                                        "
te the ..rr..,eniis (laitiibj'la/'ib,'7,;o?'tg. IEtXer(rover, it/'s specit"JJ;{r })ognclar.v･ "ras larg,ely extended by

}tirr], ijicludk?gx ()E,r. if?'nsosyuii (.,)l･IA.SIi'KA, ('Jer･ bert"a2e ()l･.tAMLiliA, and "x. seeundatevnt

YIi]>il/)(} (rloll ]IJYIkClgJ'YE).

     Ii'he nanie ()er. e.;vnosuin "]as ,cilven l).v･ ()}KA)?/'Rtx to the spec{niens of YEND )'s

(]er. secib'sdaiuin whicli are lct'}pt in the. Yt',}'･/I).i I,'1[t}rh. of the 'l'olcye University. it

censi$ts of i'iigi.<i shoe#s of spc/tcin3ens,- ()gie of t'ht/fni (Non l;ishr..iry Schovl, no. 2?'2, b.>

is apparentl.y･ (t'r{tsi.bslaep,;;oi'a i'i.vpiia('eitlt,s :g. Avec}･ 3'hree of thei･n froni Nou (Nou Fishery

School, no$. Ifi ?.･74) qui'{:e ngr{:.'e "'llr,h the '"rrlter's diaJij2s･ cf'assa f. elongaya. The five

reniain:,ng spec:ln'ien$ ('t'!vo specl,rsL;ti}siol]?,cli･//.{i. I').v A. Y'A:iL'･Dtx at' Syt.)buta, one col}ecte(l

 by I'<. 'I"u(;]e at 2NIatt!sEma, twe collectec} h.v ),v.IEss 'tVtwiQxviu(] ,lv fit :I'"al:ayama, nos.

 ]l, IL)> are the "ryiter's (1]atiii)･ ci'assa /C. csniosa-

     Accoytling te the (1)i.:A"･,iu, A's l{ey to the :Iapanese species of (]eraniittin (unprinted),

Cer. ci'asstun and C'{'r. cyiitositin are aisgL'iii.t,ruished' froin each ether by the entire raini-

ficatien. sTn Cfr ct'asstgiit it is :tClabei,late and sparsely dichoeoxnous, xvhereas in (]er.

c.vj?tosiun it i$ c.vinose and o£ten stroiig,1)' //,u]rt;ttted. ()KiN)vlu/I<.,",, hoivever, separated ()er.

csttiosi.,ni froiu (L't,r. crasstetvt "rith iuicertalnt.v･ Ht' has inclicated tl)at it mis,l}'t be syii--

enynious as (:]er. crassttni- :ll'he Nvritey :}s,rec$ xv:,th (1)i<A:vlf'R.,x on thls vie",.

     (Jei'. bof'eale is sel)tu'ahle, frorn both d't,r` cj'assJ･ttts 'and (;lf2'. cyiiiosttiJt by the fttct tl}at

tlie proll'ierous l:)ranchlets occur on ali sicl.es of branche.s, xv},ereas {n thc latter t"ro

 they :tre secundl}r seriftt･e5. A separation on th{s basis pyQposed by ()i･;.Axltil<ix seei:ns

to be of. no specitr"ic $igni{･icance, sli}ce tlie int{/n'pneciiatct types bt,t:veen the t"ro are

verv comnionlv founcl.

     Aiter a close exasn{nation o!: the O.IA.1/NIvRA's or{g,inaill speclinens, coinpar{ng "rith

 tl}ose of the xvriter's oN'vn collectlen, it "'as conclisd"d that Cer. crassurn, Cer･ c.vniosttnt

 (Cer- seceindatuni YII ･l)o), ani-l (Ll'r･ bort,aie slauultLi 5t? cembined ln cme specles a$ Camg}.vlae-

Phora cj'assa (OlslArvlUl･<A) l]".xl･<AMUI",,3., recltrcing "Lhenit to the ran}( c}f fornia･

     As a yesult oi this, tlie 'i'Gtir fDli{'>win..cx, '.eiorniae ave es`tabl{shed: f. i.i'piea, f･ c.vmosa}

 f. e2ong.aia, ancl f･ boreaiis. Thcise are $?p:u'at'et! malnly 1>.v the meae of rtunificatlon

 and tlie struc"ire o// cortlcation.

  £ typlca NAI･:,A)Il,TRA f iiox'.

   . Frontlil]us -l-1-9. cm. altttug'il!te, tli'varlcate {liel)otemo-raniosis;ramulis prollferentibus

'
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        Ctbmpylaephora crassa,
  Frond-apex. × `"'50; b, Longitudinal seetion
  a r"rond showing rhizoidal ee}ls (re>

  !OO; e, Transverse seetion of
 a frond showing seven perieentral

  a eentral cell. × IOO; d, Part of

 frond. ×15; e, Outer eortieal
 rietal laminate chromatDp}]ores

  × 600; f, Part of a male plant
 anthevidial area. × l5.

 f･ cymosa (OKA"/IUI<A) NAI<A"WI<A

    Ceraniitt"t c3'mosorm Oi<A]･IURA

    Frondibus tt,-IOcm.

ad faciern adaxialem ramorum seriesectmdata

nullis; ramis praecipuis plerumque septies

ramosis, sed non perspicuis; corticibus tenuis,

crescerentibus; celhtlis corticantibiis exteriorib

sollde disposltls; tetrasporangiis circa .crenicula
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  f. cy??zosa: a,

            of
   In the eortex.

upper povtion of
    cells around

   a eystoearplc
  cells. ff'he pa-

  are indieated.

    showing an

      comb, nov.

   in Herb., ex

ad facicni ad,'-txialeni rttinoruin serie

secttndata dispositis; ramuiis co-

rymboso-£ascicu}atis nullis; ramls

praecipu{s plerumque septies seu

octies bifurcat{s et pauce ramosis,

scd non perspicuis ; corticibus cras--

sis, cellulis rhizoidalibus in cor-

ticibusfrondium totarum bene cres-

cerentibus; tetrasporangiis spar-･

gerentibus.

    Type Local{t.v: Enosima, Sa-

gami Prov.

    The plant is of deep red colour

and somewhat cartila.orinous, ad-

herin.cr to paper not so closely in

drying. It distantlv branches in

a dighocomoug manner, assuming
a flabellate outline. The prolifer-

ous branchlets are usually scarce

and sometimes distltute of them.

They are al}vays secundly seriated

mainly on tl}e adax'lal side of

branches and simple or l-2 times

forked without growin.cr up to the

corymboso-fasciculate branchlets.
fi."h{s ls one of the most distin-

guishing characters of the present

forma. In this respect, the pre-

sent fornia is closely related to f.

cll'ntosa･ This, however, is distin-r

.cruished from f･ cymosa by its thicker

cortex and the more scattered ar-

ran.cremetlt qf tetrasporang{a.

                    parte.
altitudine, divaricate dichotomo-ramosis;,ramulis prol{ferentibus

                  dispositis;ramuliscorymboso-fasciculatis

               seu octies bigurcatis et nunc parce nunc dense

                  cellulis rhizoidtalibus in corticibus pauce

                  us angularibus, in serie parenchymatas

                   vertic.illati$.

t''
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    T.s,pe Locality: S.v6buta, "･Iatusimca, :I"akayama, Rikuzen IPi'ov･ (YENi,)o }lerb.,

Tokyo 'Univcrsity).

                       '
    :Il-he present forma usually grosvs on .i)itsllospadi:tr in tlie season of !ate summer

and autumn in Hekkaido. It is of light red col.our and somewhat membranaceous,

adhering to paper not se closely in drylng･

    'rhe ramificatioti of the presentforma is markedly divaricated･ It brariches noxv

distantly, no"r densely in a regular dichot:oniqus !nanner. Sonie inaterials froni the

Japan Sea coast an(l those from INtlurorai} growing on Rhodonieia have a tendency to

shosv seinevtrhat alte,rnate appearances, closely relat{ng te f. borealis.

    1["he most eistinsvuishingr characters ef this forma lay ii} the fact tl}at the cortex

{s very tliin, the rhizoldal cells in the cortex are less developed, and the tetrasporangia

are whorled in a sin.crle tr{tnsverse roxv around nodes. Judging from these respects,

it seems to be the inost simple form of Camp･ crassa, relating closely to a certain spe-

cies of the genus Ceramittni-

 f･ elongata Nt'Xl<tXMUI<A f･ nov･

    Frondibus in plant{s asexutalibus IO-20cm･ alt{tuaine, plerumque clichotomo-

rarnosis, saepe alternato-･rainosis aut a}iquantuin pinnato-raniosis, raniulis proliferent{bus

fere nullis; in plantis sexualibus 5-IO crn･ altitudine, tenuor{bus, aliquantuin regu!ariter

dichotomo-ramosis, ramulos proliferentes p}erumque secundatim gerent{bus; raraulis

corymboso-fasclculatis pauc{s; ramis praecipuis, decies seu duodecies bifurcat{s, sed

plerumque non perspicuis ; cort'icibus crassis, cellul{s yhizoidalibus in corticibus frondlnm

totarum bene crescercntibus; cellulis cortlcaiitibus exterioribus rotundatis, aliquantum

laxe dispos{tis saltem super frondlbus inferioribus; tetrasporangiis aliquantuin spar--

gerentlbus･

    Type Locality･: Kitaini-esas{, Kitami I"rov.

    The present fortna is ep{phytic on i)hyilospad};.x or Saraassunt. TIie plant is of deep

red colour and is very･ flaccid to tlie touch in a young or a tetrasporic plant, but

somewhat harsh to the touch in an older sexual one. The former adheres to paper

closely, the latter not so closel.v in drying,･

    The tetrasporic plant braiiches {n a clistantly, rather irres,nlarly･ dichotomous

manner, or oSton in fln alternate'or a soniesv}iat pinnate nianner. It accordingly as-･

sumes a sparse subcoryinese or a somewhat pinnato-decompoun(l outline when displayed
                                                                      ien paper. rr"he branches are elongated.

    The sexual plant is more slender than the tetrasporic one･ XVhen youn.ff, the

sexual plant is regul'arly cor.s･'inbose and its frond-apex strongly･ ro]ls inwards. 'I"he

plant gradually becomes curled and irre.crular in branching as it s,rows, and more often

much intrlcate in an elder plant. At the same time, the h"end-apices become almost
straisrht.

    arhe niost dist{ns,u{sliins, characters og thisforma are in the fact that the tetrasporic

plant is vcry differeHt frorn the scxtial one ln g;e,neral appearances, branches of the

fori"er are eloiigx[･i.tJed, ancl an tu'i'an,{.T.ernent of outcr cortical cells oE tl}e fyond is
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coniparativcl)･r Ioose. Juc}.s)'ing, iCrc!n thest' characters, t'lie "'i'1,ter ii',cEncd at first s{ght

to regard the present niate.rgal as a di$tinct 3pec{es. t"lrrtter a close exaniinat'gon oi speci--

niens in the YE:s:I).) I{t.'."rb. froin Nou, Iltige 'I')yov. ancl t}}ose ef :I'. "'Iu,.'AolxT,y's col--

lection Srom Kosagnxva) U,f.',',o }')rov., hoi,vevcr, he has arrived at a concl'usion that this

inatc'riai ls net siifficiefitl}r dikgerent to xvarrant rei:noving' it ftrosn eavipslaepftora crassa

as a distinct species. "I!'hus it s¢eiBs ioest to cofisider the present inaterial to be an
ecological form of C'a,itpj'aepkora ci'as:,a on ghe coast wlilch is washed by tlie Japan Sea

eurrent.

 £ boreagis (OKAYUI{A> NtV･cAlzukA comb. riev.

    &raniittin boreale Ol･<txMui<tx in "erl/}.

    Frond:zbus 5)-2:")' cm. altltudii]e, plerurngue irrcgulariter ('tichotomo-ramosis, saepe

alternato-rainosis ; rainulis prolltterentlbus ir]:eg,u],arlter untfique pyecrescF.'.n£ibus; raniulis

corymboso-fasciculatis plerumque nuinerosis; ramis pra,'bcipuis semper perspicuis et axes

percurrentes efficere pertinentibus, fere d.ecies seu duodeci.es bifurcatls, deiise rtunosis;

covticibus crassis, cellulis rhizoidalibus in cortlcibus frep.diuin totartun bene cresceren-

tibus; cellulis cortlcantibus exteriori'i us alic}uantgin reg'ula･rltt'r dispositls, necnon ceilulis

duabus vel tribus a$rs.regat'is con'flueiitlbsts; tetraspv'ran:F,iis plenunque spar,c,r,erentibus･

    Type LocRlity: SeBp6si, }?.isiri I･, I'Iel･{I{aido (j･ I"oi<iDA)･

    The present loriiia is xviCle}y (liseributed in }'tV'.ok/Ica{c"to, g.ro"Jia:,g on varl,gus `,tlgae.

'1{ihe plrtnt is deep red, vray3'ing to pinik'isli re(l, anc"! is sen'ieii'h:tt fiaecld to th¢ touch)

adhering to pRper cleb'eiy in dryk]..T. f'･X gentrt-.l [･ippL`araiice ef the present forrna is very

variable, but it is a'txvt}ys chti.racterizcd "b:v' the evlclf.'.nt p-ia;Ln branches tendi!ig to foriri

percurrent a>cs. It braEn.clies iii 'a soinev,'l}at irrL"g,ttIarl}r clichotomous or an ttIternate

nianner･ Every se,(,rinent is usucallyfurii'lsliec! xvitl', proli{'erous branchlets Nvhich{rrcgu-

larly occHr on all sides o'E brii.nc}}es. Suint' oiC tlkc pro],iferatioiis inay ts,roiv up to nernial

bxanches, taking a cors'niboso-f'ascic'ul/ate appt'a'rance. CE-hese coi;ymboso--fasciculate

branchlets are usualiy nuinerous alons, the inain branclies. This is one of the niost

distinsruishing charact'ers o'S the present forma･

    Campylaephos'a hypnaeoides J･ AC;A l)II Wext-fig. 6, f.
    Sp･ AIs,. II, l851., p. ek>o. .
    Cerainiuni iijtpjiaeoii!ss (g. A,{i.) (.)l･:.x},lu[･IA, ()ii (Jaiitp. hsi)naeo//des j-. Ac;., 'Bot.

IX/lag: 'l'"okyo, Vol. ---`vl, l9t'7', p. :l(S;-), 'iCi,-(//s. fX, B, l-']2･

    ()erainiiun revbj'i{iit (Hti･blr/e>;) fE.(;Ai"/bll var. fj'i'nui/;'i fX(;,Ll･tD;･!, Sp. II, l$.:l)8, p. 1-l9.

    Ceramitint hafiiatism Co'irvuN, ft'IN,ar. Alg,. from. C".rea, l9(X;, p. :)'7().

                                                                               '    ),V･ thraniiuni 1)ttntiltgni ().JA,iNIU/{l.3L iil MSei'-

    Japanese fianie: Ecio;iori (()i<ixMtiKtN)･

    'llrhis sl'}ecies is :Cuimi,l g,rovx'in;g en St'irt,ftissififi anci' IL･aniinaj'iiT, i'icvcr oii recl<s･ [I"his

is es?c ef the rLiost wi(lei>･ {i{s{/i'ilntti'{i sp,'c:ies alenf.f. 5ot/l'] c:o:ii't's of l]'ttp:･tn.

    IiJ'he plai}t is se v',u'lal}lt#. i!R gietic/h.rEA :!i.',p･/.'avanees' that it is c.}//ten uot i'eg,:u'clecl as

ene specles･ ft, }io"'ev<`y, i$ t' tlt"Ltytlitiv chaz'acti.iti;/;"cl, l}:i L"t'te x.iyes'esicc: GF/ slcli.le-shaped

,
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portions of the frend and by the mede of branch{ng, occLirr{ng in a}l directions･

    Both {emale and male plants have not 'frequently been found, while tetrasporic

ones veyy commonly found. Fortunately, a considerable speciinens of botl} sexual

plants were collected by the "rriter at Osyoro, Siribesi I'rov. in August and at Adiaizuva,

CI''ango Prov. in iN{Iay. AImost all of them are far sinaller than the tetrasporic plants･

    Fertiie cystQcarplc plants which are le$s than L)cm･ high and epiphytic on (]er.

Kon(loi, were collected by tl}e writer at A6uroran in June. A niimber of speciniens

similar to tl}em xvere collected by S. Al<tMs,v<I at iXiXorezaki, iXlikawa Prov. and by

I･ UAtE'L'ty<I at A,Ialzuru, Tans,e I?rov･ Ilihese materials appear to agree xvith Oi<A-･

){uli AL's (;2fr･ 1,ttmilttrn in inscr･ whose typt' sptcimen l'ias net been founcl. In the writer's

op{nion, however, it seems safe to regard them as a dwar£ sexual form of f･ fspica
until a further study concerning the 1{fe history of the spccies concerned may be

carried out.

    T"ro ferinae are (listinguishcd !nainly by hablt and rarni'xCication. One is f. tyi)ica

and the other is f･ ltamata･

               '
 £ typica NAE<AMUI<.Y f･ nev･
    l]rondibus validis, plertunque ultra -O.Oem. altitucline, ultra lnifn･ diaintero,

commutiiter connexis laxe, super plerxunque Sai"yasso, raro Lantinariis in n}are aspero;

rainificatione aliquantuin ii'regulariter dichotoina aut s`acpiti$ alternata; apiclbus h}-

crassatis incurvis froncl{uin seniper praesentibus.

    [I'"he plants srre"ring on Laniinai'ia are inore res}'ularly dicliotoii]ous in branching

than those gro"riiig en Sai'yasstuit.

 f･ hamata <C()'V'roN) N#V<A"tul{A comb･ nov.

    (leraniiiuit bamatitnt Co'lr'roN, "'.[ar. Alg. froin Cerea, 1906, p. :')'iO.

    Frondibtts gaclllibus, f]-11/t.)cin. altitudine, intra 1 inm. {/iiatnetro, eleganter arbus-･

cu!aribus, super Lantinariis in inarc placido; rasniflcatione dense regulariter dichetonia,

in pla.ntis et sexuftl{bus adultissiinis et a$exualibti$ aliquantuin irregulariter intricatis;

apicibus lncrassati$ incurvis frotidiuin in planta sexuali fere nullis; corticibus tenueribus

quam f･ tsPica.

    Type Locality: Core:t.

    'lihis fermit {s founcl on tlie Il'apan Se:t coas,t o.E IE{[okkaiclo, gu"oxvins{ on Laniinari'a

in c:tlni sea. 'l''l}is is eitsily cli$tii'ig'uishable frem f. /.i'fstca b.v its slen(ler and elegant

arbuscular ;tppc'ttrai'tce. ']1'l}e scxual plants are coimv}oniy les,s than ;:5cm･ hi.v/h- li'hey

are not furi'ii$hed xvitl}. thc slclcle-shap;･rd portivns ef thc 'frond. In the ol,der scxual

plants, however, these structures are not 'frequently found. [I'he byanches oiC the te-

trasporic piants are iisually ent{tngled to one another xvitli tlie sickle-sliaped portlons

of the {rond, tl'}.uug'li t'hey are not so etitctiii;led as iR f. irpica. :ll"he cortex ef thc

present 'fern}a is tli{ntie.r tl}ati thac of f･ .L;"pica.

    sSince tilie cet.s･pu sp{re{n}eil c}f ()ertwj,tiitfsi ltaiti(uwtt ki tiie YL+]:tl,).) I･lerb. uf t"ie '.I'ok.vo

Univers{t./' i$ frt}.,cr..ment'ay:N', tl}e "'rlter coul(l rio. t c]osals prev･{/. i'{/s {cletitlt.s'. AE,s f'ar ah' (lia,(rg-

nosis showsi hotves'c-r, thc) pi'etieRt' niaterial if; {luit/c, itlent,ical 'svith (llTer, ii,amatifm Co'1-'A/'ox.
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