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The Species of Liagora

              By

        YUKIO YAMADA

        Wit}] Plates I-XV.

from Japan

    It has beelt neai'Iy impossib}e aeeurately to determine the speeies of

Liayora fyom the coasts of the eom#yy though there are abont le reported

speeies, beeause man>r old speeies o£ this genus are known only from short

diagnoses, a]most al,} old authoi's havhig given no description o£ anat,om.ieal
details.

    Bior some years the pyesent "rritey has been paying speeial attention,

to this g'eiius and trying to eo]Jeet mateyial from as mally loealities as

possible, and he has st･udied them using rnalnly those speeimens preseyved

in a}eoholie or formaliR solution,s. Vei"y £ortmkately ill tlie beginn,lng o£ }ast

yeair an oppoytunity was at:orded to the writer to visit again the herbarium

o£ the 'Clrniversity of California in Berkeley, where IPyo£. SETcHEbL allo'ysred

the study off the rieh material there. He also s}xowed photog"raphs of the

type speeimens of many old speeies, and even l],is very valuable rietes whieh

he had taken in several herbayia in Europe. Thanks to these faei].ities t}ie

present writer eould obtah} some ideas on Liagora, aBd eon,sequently eould

determine at !east 14 speeies from the Japanese eoast, "v;rhieh will be

enumerated hi the following pages.

    Be/ffore gohkg further an expression of sineerest thanks is due to Prof.

W. A. SETcHELb of the University of California, and a]so to IPresident

K. TAKAoKA, a,nd to al} my eollegueg e'£ the :Ei'aeulty o£ Seiellee o£ ouy

LTniversity who gave t.he xsryiter the opportu}iity of going abroad, aBd £o Mr.
(I). [I]ANAKA the writer expresses here his best thanl<s for his assista,n.ee.

espeeia}ly in making many drawings.

    Whe expense ii}eurred in eo]}eeting a part of the material iised for the

!Sresent study was eovered b}r a grallt from the Japall Soeiety for the

PromotioB ef Scientifie ReseaTe}i, for which the writer expresses here his

best thanl<s.

   Scieiitifie Papers o£ the Institute of
I'I'okl{aido Impei'ial University, V()l. II, No.

AlgologieRl

1, 1938.

Researe.h, puaeulty of Sei.enee,
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      Some Remarks on the Anatomical Details of Liagora.

    Yix'om the vie"Tpoin£ oE systemat･ics beside othe!'s the following eharac-

teristies must be taken into eonsideration: t･he shape of the a,ssimilato!'y

filaments; the pos!tioB and th.e shape of the sp,ermata,ns.ia; t-he posit,ioti,

the sl}ape, the size, and the stritetuye of the ea'z'pog'oni,al branehes; and

t}}e stxueture oli. the eystoearps.

                    1. The assiniilatory filaments

    As has been note(1 b>r formeir aRt}',i.ox-s there ean be di,stinguislied,

rottgkl.>･r speakkig, t"ro di/ffei'ent t.>rpes of the assh}iilatoiry･ fila.inents hi all

speeies ever deseribed. One o£ them is the type whieh is seeu in tlie seetion
IFarinosae iiie],uding L. faril･nosct ]I)AM'x., L. 2')i･nota'ta IHARv., ete. [i]he eells

eonstrueting the assimilatory fi].aments a'ye ey].ii}drleal, being not very in-

fiated, though some aye s].is,htly ba]rre].-shaped; the diameter o.f. t･hem j,s

rath.er wide and about the same £rom t,he lower part to the e]id of th.e
assimila.tory filament･s. The othey type is mue}} moye eommoR t･haii t･he

former, be2Bg £ound in mai)y other speeies t･han L. f'arii･tosa JLAMx. and i£s

allies. In this type the eells o£ the assimi}atory filaments are very diffm'ent
aeeoyding to t,heir position, usually the ]ower olles being lolls,' and eylindri-

ea}, whi].e th.e upper ones beeome shorter and rounded, some beins,' el,Hpt.i.cal

or ovate or nearly sphei･ieal. Illn this t･ype the assiinilator>r filaine]it$ often

iramify in neax'].y corymbose manney in, their uppey parts.

                       2. The spermataRgia

    Two different t.v･]/}es, genex'ally speakh]g, ean al$o be yeeogn'lsed .in the

spermatangi'a. In olle t･y})e the spermatai)gia are pirodlleed Enrouna the

ultin}ate ce}l of the assiinilatory fi]ameiits, being near].y sessile, aiid i'o]ri"ing

densely paeked l],ead-like elusteys. In some species these elusters a're

produced aroui}d the eelJs "G]ieh are loeated near the third or fourt･h eells

firom the top o£ the assii}'iilatox'y filaments or on a top of. the very short
beraneh}ets on these eel}s. IIIn both t})ese eases the spermatangia xxThieh are

neayly sessile foirm a dense eiuster. I[n the o£hey £ype the spei'matangia a]re

p'rodueed on the ultimate ee].ls and sometimes also on t･he peRult,imate ones,

in near].y eorymbose maiinex'. It is veiby interesting to n.ote that the foymer

type is always found in those speeies whiei]. shoxxT the assimil,atoiry filaments

belonging to t･he L. fu.r?lnosa-type mentioned above.

                    3. The earpogonial branches.

    We ean distinguish also two kinds o£ eax'pogonial branehes. I}] t･he
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f}rst type they are eviClentl.y lateral on, one eell of the assin'ii].atory filaments

and mostly eurved, while in the other type th,ey, aye latera} oy sutbterminal

ox' tJerminal on the assimilatory fi]ameiits, ai}d in this ease the earpogonia].

branehes are strdight or neax']y so. This seeond type is found in tlie seetion

Mueosae whieh i.ne}udes .L. m?tcosa ]EE[owE, L. ped･ieeZZal'a Il[owE, ete. [Vhe

number o/ff eel,}s eonstrRetl.n.o' t･he earpogonia'l biranch.es is usually abouti

Eour, most,ly 3-5, but･ ixi some speeies they ax'e eomposed of only one oy t･wo

cel,ls, esp, eela.}}y in L. o?'･ie7ttaL･is If. AG. where the earpogonial branehes a're

eomposed o£ on],y tJ,i.e earpos.onium it･seif, or th.ey aeeoinpany only one

liypog.y],)ous eeii, so that t･he>,r are eoxuposed o£ only t･wo cells.

                         4. The cystecayps

    A/Et'.er t.he £e}'tilizatio]i tal{es plaee the earpogollia are divided into two

eei]$ usual.]y by ineans o.f a hox'izontal eell xsTa].}, but･ in IL. or･?leo･ztaZ･is J. AG.

a longik/tdii}a]. ival.l. oceurs in,stead o.f a ii.orizontal one. Suel], a ease ],}as

been observed by t,he wyiteir in only this oixe speeies. On the ot}i,ey hand

in soi'ne speeies t,he eoinp]ete eystoearps aye eoveyed x¥,it,h invoh/iere-lil{e

fi]arnents, "Thi].e j,n othe].is these fi].aine]/its ax'e ivant･ing' ox' near].y so, t･he

e.ystoeairps being nude, espeeially in the speeies o£ the seetion Affueosae wl'i.ere

th.ese filament･s searcely develop.

    Taking. izito eonsidleration t,he differenees of the above meiitioned ehax'ae-

ters it seems to the present wyiter that a}l 1<nown speeies of Liago7'a ean be

di.v.ided illto t･}ie £our seetions: Orientales, Validae, Farinosae, and Mueosae.

      An Analytical Key to £he Japanese Species of Liagora
Carpogonial branehes ve].'y simple, eonsisting of 1 or 2 ee].}sJ eystoea]rps

wit3}out involuere; allt･hex'idia borne on th,e top o£ assimilatoyy filaments

i]n]eaxily eorymbose manner ........................Seet2on Orientales

                                                L. o7'･ie7ztaZis J. AG.

Caypegonial branehes not so siniple as above, at }east･ eonsisting of 3 oy

inoye ee]lsJ eystoeavps with or without involuetie.

    Carpos,onia]. branekes subterminal or t･ermhial or latera]; involueye

    of eystocarps ]]eax'ly absent; anthe!'idia boriie on tlie top of assimi}atox'>r

    fi]aments; earpospoyes eompayative]y ]argeJ frond very soft ana

    lubrieous. ......................................Seetioii Mueesae

        Caypogo]iial branehes most}y subtermina} or terminal and straight.

        ･･....･.........･....................L. ･m･?ccos･issi･ma YAas･IADA

        Carpogonial bx'anehes lateya} a]ad slight],>r eurved. ..............

        .......................................L. 'fo･r･mosa･7ta YAMADA
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Carpogonial branehes lateyal; involuere o£ eystocarps present or ab-

sellt; antheridia borne on the top of assimi}atory filaments; £yond not
so soft and lubrieous as above; eells of assimilatoyy filaments monili-

£orm or Bearly so ............................... Seetion Validae
   Branehing monopodial, deeussate or somewhat pseudo-diehotomous

    ･･････････････..............................Decussata-group

                                          L. deciessata MoNT.
    Branehes diehotomous, with lateral rameili .......Diseenta-group

       Iiiyond often eanalieulate after drying....L. Sega2vwi YAMADA

       IFrond not as above ..................L. ceranoiales I]AMx.

   Branehes dichotomous, without lateyal rameili ......Va}ida-group

       Byanches and branehlets with elear annulations.

           Fyond low, int･rieated ............L. caenofnyce DEcNE.

           Frond ereet, not intyieated, often genieulate ..........

           .................................L. robzesta YAMADA
           Frond high, not genieulate ......L. Boergesenii YAMADA

       B℃anches and branehlets without e}ear annulatioB.

           Sur£aee of frond piane oy rarely with annulations .....
           ............................... L. SeteheZlii YAMADA

           Surface of frond £arinose ..........L. jupoozica YAMAD'A
Carpogonial branehes laterai; antheyidia head-like; eells of assimila-

tory filaments not monili.form ...................Seetion Farinosae

   Antheridia produeed on top of assimilatory filamentsJ ul£lmate
   ramelli not ciavate .........................L. farinosa I[JAMx.

   Antheridia produeed in elusters on eells below the top of assimila-

   tory fiIaments; ultimate ramelli not ela,vate ....L. pinnata IEIARv.

   Antheridia unknownj ultimate ramelli eiavate .................

    ..........................................L. eZa･vata YAMADA

                   Seetlon l. ORIENTALES

   Liagora orientalis J. AGARDN pl. I, and Text-fig. 1･
AnaL alg. Cont. 3 (1896) p. 99; DE ToNi, Syll. alg. vol. 4 (1897) p. 86;

YAMADA, Notes on some Japan. alg., V (1933) p. 282.

   Japanese Bame: "tesa-konahada.

   Hab.: Daibanratu, Formosa.
   Distr.: Ceylon.
    Of this speeies vegetative charaeters and antheridia have already been

espeeialiy mentioned. But by a more eaye£ul examination of a pieee
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that is px'eserved in aleohoi fort･unately the earpogonial branehes and their

development eould be obseyved.

    The earpogonial branehes 2n the present speeimen are exeeedingly

peeuliar; they are mosely oke-ee]led, being rare!y provided ixrith a h>rpog}r-

nous cell, and are very thin. But the triehogylles are eomparatively thiek

and t}}eir tops are elearly thiekened. The earpogonial branehes are born on

the shoulder of the eells mOstly ln the upper portions of the assimi}at.ory
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   lff'ig. I. L. orientalis J. AG. A. Cross-seetion of the eentral axis.

×300. B. Assimilatory filaments. ×30e. C. Antheridia. ×470. D-W.
{I]hree earpogonial branehes. ×470. G. B'ertilize(L earpogonia divided
"Tith loiigitudinal walls. ×300. ff, Cystoearp. ×470.
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fi}amen£s. A£ter fertiiiza£ion the earpogonia are divided by means o£
longitudinai wails, and at last there are produeed many carpospores around

the original earpogonia. The carpospores are ellipsoid or Iong obovoid in

shape. They seem to leave thely membrane when they beeome free, and

often they give the impression of having been produeed in sueeession inside

the oid membrane. Theye are no involuee-like filament･s.

    In the herbarium of the University of California the wyi£er "ras able
to examine a pleee of the speeimell whieh was eoileeted b>r W. FER,GusoN in

Ce>;lon, and is kep£ in t･he herbarium of the Byit･ish Museum under L.
orien･talis J. AG. ]In the centi"al axis, assimilatox'y filaments and antheridia

this speeimelt agrees £airly we].1 with the speeimeR at hand, but very ui}-
fortunate}y neither any carpogon'lal bya],ieh nor cystoearp is to be seen in

that pieee of ll]"ERGusoN's speeimen.

    The present speeies seems to be very peeuliar among seveyal speeies

of this genus hitherto described by its veyy simple strueture of the eaypo-

.(rollial branehes and earpospores, whieh, of eou℃se, should be takeR as t･he

pyimitive charaeteristics.

Section ll. VALIDAE

                         VaZida-gyoup

   Liagora caenomyce DEcAisNE pl. III, !, and Text-fig. 9.･
Essai sur une elassification des algues et m6moire sur coral}ines (1842) p.

107; DE [VoNi, Syll. Alg., voL IV (1897) p. IOO; WEBER vAN BossE, Liste

des al.cr. du Siboga, vol. 2 (1921) p. 202.

   Syn. L. intrieata BvTTERs, Notes on Spee. of [[jiag. akd Galax. o£

Centr. Pael£. <1911) p. 167, pl. 24, fig. 6.

    SyR. L. -Elolstii ZEH, Neue Art. Gatt. biagoi'a (Notizbl. k6nigl. bot.

Gai't. u. Mus. Dahlem, Bd. V, Nr. 49,) p. 272.

    ?SyR. L. rzegosa ZANARDmi, in II3"lora (1851) p. 36, IP}ant. Mar. Rub.

(1858) p. 65, pL 4, fig. 2.

    ?Syn. L. anmtZata J. AGARDii, Epier. (1876) p. 518, Anal. alg., eont.

3 (l896) p. 107; YENDo, Notes on alg. new to Japan, VI[ (1917) p. 76.

    Ja･panese name: Uai-konahadn.

    IE[ab.: Foymosa: IKaik6;Daibanratu;Kasy6t6;uralt6.

          Rygkyg: NahaJ Miyako-zima; Islgaki-zima; Yonakuni-zima.

          OgasawaraIslands: Haha-zima.
    Distribution: Manila, Philippines; Dutsh East Indless Biriendly
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Islands z･ Red Sea '7. ; iDar-es-Salem.

   [I]}}e .£ixonds of £his speeies a're i'rather small, usRally about 3

T}iey are sp]'ead on the roek and the branehes a(lhe]'e to eaeh

                                       'thebaseo£thefyonds,thus '
forming a x`ather dense mass.

The branehes are dichotomous

at shox}t ii}tervals, £astigiate

and patent, eont,inuoRsly
calethed, in driec'l speeimens

tva,ltsversely ixugose, andi oft･en

Givergent･alldaeuteattheend.

    Whe assimilatorv fi1,a-
                  v
ments ax'e i.'at･her shox't･, aboilt

200,tL loiig, aboiit 5st £l]ick,

i'amified d2ehotomous}y, and

eory]nbose upwards. Whey

ax'e eomposed o£ ey]indri'ea,l

eel]s near the base, and o£
obovate or e],}iptieal ones in

£he upper portion, sending out

thin rhlzoids £rom the ]ower
eel}s. The rhizoids are thin,

being only aboue 3-5,u in

£hiekness and running usuall.y

near],y paral].e]. £o the eentyal.

axis. Neither eaypopog'onial.

branehes nor aHtheridia are

knovsrn.

    ]N(e. WEBER. vAN BossE
examined tlie type speeimen

of this speeies and the pre-

sent writer himseif has a}so

hadthepyivi].egeof ''
L. caeftomyce DEcNE. in the

t･he kindness o£ Prof. W. A.
t･ion eoineides ver>r NsTell with

WEBER vAN BossE.

the present speeimeiis a.nd
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                                 li"ig. 2･. L. eae･?io･myce ])EcNE.

                            Assimilatoi'yfilaments. A.×120. B.×215.

                  exammmg' a fragment o£ the eo-type speeimen o£
                       herbarium of the Univeysit･.xr o£ Ca}i£ornia by

                       SETc}iEiiii. [[]he result e.£ the wirit.er's obsex'va-

                          t･he deseyiPtion and figuyes give]ft by Me.

                Judging £rom these yesult,s t.he speeimens at hand seem
to agree rat.lier well w/ith this speeies. But there are some point.s in whieh

                       IDEcAisNE's do i'iot eoineide "rith eaeh other.

e



-ff

 8 Y. IYA]･[ADA
 After deealeifylBg DEcAisNE's spe6imen beeomes exeeedingly so£t while
 those at hand remain rather firm. But this softness of DEcAisNE's speei-

 mens might be due to the faet that it had been eol}ected nearly 100 years

 ago. Next, in deseribing L. eaenomyce neither DEcAisNE Boy Me. WEBER

 vAN BossE have stated the adhering o£ braRehes in the lovirer parts of the
 fronds in their speeimeBs. In this point the present speeimens agree very

 weil with BuTTER's deseription of L. intrieata BuTT.

     Looklltg at the good agreement of other eharacteristies, too, lt seems

 to the writer that there is $eareeely any doubt about t}}e identity of his

 speeimens with BuTTER's.

     L. rugosa ZAN. and L. annt{Zata J. AG. were deseyibed rather briefiy,

 but they appear to be very nearly related to the present speeies,'though

 it has not been possible foy the writer to examine the type speeimens o£
 elther speeies.

     The eo-type speeimelt of L. AoZstii ZEH is preserved in the herbarium

 of the University of California as No. 409055 whieh was determined by

 Dr. O. C. Sc}iMmT as L. rtegosa ZEff. This speeimen was eolleeted by

 HobsT in 1892 at Dar-es-Sa}em, East Afyiea, and is marked as No. 1276

 whieh is quoted by ZEH undey his original deseription. The examination

 of this speeimeR shows that the habit o£ the frond, the thiek-wal}ed and
 thin medullary filaments and tke shape of the assimilatory filaments agree

 fairly well with those o£ the present speeimens referred here to L. caenoinyee

 DEcNE.

     Liagora robusta spee. nov. ?l. xll, 1, and Text-figs. 3--4･

     ]iiroBs ealee valde incrustata, eaespitosa, ad basim et- hie Mle ealee

 destit･uta, quasi artieulata, eylindraeea, sieeo eompyessiuseula, 5-6 em alta,

 1.5-2.0 mm erassa, repetite diehotome axilibus rotundatis vel iryegulariter

 umbeliatim £aseieulatimque ramosa, transverse rugosa,
     Axis eentralis ex fiIamentis erassis, ea.20'pa crassis et teltuioribus

 rhizoideis ea.5-7sL erassis eomposita. Il'ila cortiealia ea.35epa Ionga,

 quater-sexies dichotome vekriehotome ramosa, eellulis in paytibus inferiori-

 bus mediisque longissimis, eylindrieis, sursum breviorlbus, obiongo-eylindri-

 cls, cellulis ultimis et saepe penultimis IoBge eliipsoideis vel obovoideis,

 cellulis ultimis pilo breve orBatis.

     Speeies monoiea. Antkeridia in cellulis ultimis fi}orum eortiealium

 eorymbose evoiuta. Rami earpogonii ex eellulis tribus eompositi, ieviter

 eurvati, ca.13ps crassi, in eel].ula fiIorum eortiealium Iateraliter dispositi.

" Cystoearpia fere hemisphaerica ex filis carpospori£eris delksis composita,
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   Fig. 3. L. robusta YA}fADA. A. Assimilatory filament. ×460.

B-C. Two earpogenial branehes. ×460. D. Carpogonial b}'aneh with
young involueral filaments. ×460. E. Assimilatory filameiit bearillg a

young eystoearp and antheridia. ×280. Il'. Cystoearp seen £rom above.

× 150.
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10 Y-. YAll[ADA.
involucro evoluto. Carpospora longe ellipsoidea vel ellipsoidea vel obovata,

parva,ea.8-12,uX5-6,u. . t
    Japanesename: Tat･i-konahada.
    ffab.: Titi-zima and Haha-zima, Ogasawaya Islallds.

    Frond strongiy incrusted with lime, not soft, not very ]ubrieous exeept

near the apiees, eaespitose, very oftelt destitutlBg lime at the very base

and also here and there, espeeially near the axi}s, thus looking as i.f arti-

eulated, eylindriea], but somevsrhat eompressed when dried, about 5-6 em

high, 1.5-2.0zmm thiek, :epeatedly x'amified in diehotomous manner wlth

very wiCle axil oy rayely in irregu}ar umbellate manner, nearly always

provided with annular wriBkles.

    Centi'ai axis eomposed o£ i'athey thin filaments, and thlnner x'hizoida}

            ･ ' ones;eellsoffilameBtsnearly
               'f di'i'U"'p' it '
"
･

-

)･ii(ilTllgli i,r

  ' 1ly'

     l

,k
     t'

-t"
      -"

 4. L.
  filainents

A. ×120.
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        IE'ig. robustaYAMADA.
   Assimilatory beariiigantheridia.

                   B. ×3r)o.

    Species mGneicous. Antheridia

asslmilatory ex'owdedineorymbose
eomposedof eeiis,slightly
forming the assimilatory filameBts.

dense gonimoblasts, provided wit･h

Involueral fiIaments iong, ramified

pospores Iong el}ipsoid or elltpsoid

    Judg"ing .from the deseription

from Fidsehl, of whieh no opportumty of examming an

has jet been afforded to the pyesent

likethepresentspeeies. ButL.subarticulataGR･uN.

any annu}ay wx5nkles whieh are to be found in almost all

fi pmty'fis･g'"" ij.k'ts･;.-:'s+･fo :me,dZi;al,L,2,b,X".g ,2R,", t.h,i6e.ki

Yf o fi,i.ek,gskhllgS,",t,2S,g.8X"Iiptew･l,i,31e.g-

    ･ mous, in the lower and medial / A paxt,seellsveyyloiig,eylilldxi-

                 eal, in the upper parts be･-

        -k..=fitcb eoming shorter and oblongo-

                 eylindrieai, ultimate and often

                 also penultimate cel}s long
                 ellipsoid or obovoid, ultimate

                 eells ofte]i provided vgrith a

                 shoyt haiy.

            borne on the ultimate eells o£ the
                manlter. Carpogonial branehes
        ettrved, about 13,tt wide, lateral on a eell

           Cystoearps nearly heinispherieal, with

          a well developed involueral filaments.

        ,their basai eells strongly infiated. Cay-

          oy obovate, small, about 8-12yX5-6,u.

         g"iven by GRuNow, his tL. szcbartic?eZata

          ' ' autheBtiespeeimen
           writer, seems to have a general habit

                         does not seem to show

                           speeimens at hand.
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                                                '

As to the mieroseopie chaTaeters GRuNow dict not give a,ny in£ormatioii on

his speeies so £hat the pyesent writex' ean iiot oempare the preseltt speeies

witl'i his in ℃espeet to this point.

                            ,.e
    Liagora Boergesenii spee. nov. px q and Text-figs. ov-6.

    Frons teres, ealee multo inerustat･a, ea.6-12em alta, exsieeatiene

frag'llissima, sublevis, (liam. ea,. 1.5 mm, aequierassa, eonspieue amiulata,

repetite denseque dieliotoma, ramis fastigiatis.

 . Axis eentralis ex fi}amentls 20-30st crassis et teiiuibus rhizoideis ea. 8(t
                                                               Jeyassis eomposita. Stratum peripherienm ex fi}amentis ea. 400-55eps longis.

quatex' vel quiquies diehotome ramosis (ramu}is ultimis saepe triehotomis

et eorymbosis) eompositum.
Cellulae filamentoyum longe

eylindrieae, infra ea.8-10pa
erassae, sursu. m byeviores, longe

e].lipsoideae vel obovat,ae, ea.

6-8 pa eyassae.

    R･ami eaypogonii ex t,m'bus

ee]lulis eompositi, }eviter eur-

vati, ea.12-15,cL lati. Cysto-

eaxpia gonimoblastis densts
globosa, fiIament,is tenuibus

sterilibus obteeta. Antheridia

ovata vel snbg}obosa, ea.3,u

longa, ad apieem filamentorum

strati peyipheriei evolRta.

    Japanese name: Stexi-ko-

ozahada.

    IEI[ab.: R･y.gkyit: Yona-

kuni-zima.

    I[i'ormosa: Kasybt6.

    Frond terete, strongly
ea.leified exeept at very ex-

txemity o£ the. ramuli, not
styongl.y lubrieous, very brittle

when dried, ealeifieation nearly

smooth, ea.6-12em high, ea.

I.5mm thiek, nearly equally
in thiekness throlighoiit the
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 ]i'ig. 5. L. Boeryesenii YAMADA. A. Assi-

milatery filament. ×225. B. Carpogonial
bralleh. x350. C. Carpogonial braneh witli

yonug involuera.l filaments. ×35e.



12 'Y. YAMADA

who!e iength exeept neay the top of branehlets, usua}}y with clear annula-

tions mostiy in the upper part of the frond, but oftelt belo"r, too, repeatedly

and densely diehotomous, branehes £astigiate.
                                 '    Central axis eomposed of Iongitudinal filaments ea. 20-30ps thiek, mixed

with thin rhizoidal Maments ea.8pt thick; assimilatory filaments ea.400-

500,tt long, 4-5 times diehotomous (ultimate ramull ofteR triehotomous and

eorymbose), eomposed of loBg eylindrieal, ca. 8-lept thiek ce!ls below, o£
shorter aRd longly ellipsoid or obovate, ea. 6-8@ thiek eelis upwards; carpo-

gonial braRehes 3-eelled, somewhat eurved, ea.12-15ps thiek, situated

laterally on a eell usually a little above the middle o£ the assimilatory
filameltts; eystoearps with dense gonimoblasts, eovered with well deve!oped,

i'ather thin involucral filaments, dark red in eolour and dot-like seen £rom

the surfaee of the frond; earpospores longly obovate, ea.10-15@ long;

antheridia produeed on the top of the u}t,imate ramuli of the assimllating

fiIaments, ovate or subglobose, ca. 3," long.
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Fig. 6. L. Boergesenii YAAfADA. A. Cross-seetion o£ the eeiitral

     axis. x290. B. Antheridia. C. Cystocarpl ×15e.

    The present speeies resembles L. vaZida l[IARv. in habit, espeeially

those speeimens which show enly weak annulations. But there are elear

differences betvgreen the two speeies in anatomieal eharaeters. The ultimate

eeils of the asslmilatory fiIaments in L. vaZicla HARv. are usual!y smaller

than the penultimate or lower ones, while this is not t･he ease ln L.

                                                      v



                  TIie Speeies o£ Liagora from Japaii 13

Boergeseozii. The differenees in the earpogonial braneh, the filaments of the

involuere, the £ox'm of t}}e antheridia ete. help very much in dlstinguishing
one speeies from the other.

   Liagora Setchellii spee. i}ov. ?1. III, 2, and Text-figs. 7-8･

    Frons ea!ee valde inex'ustata, £ragiEs, teres, ea. 4-12em alta, ea.1-2
mm ex'assa, equierassa, densissime regu}ariter diehotome ramosa, fastigiata,

raro in ramulis ultimis transversim rilgosa.

    Axis centraiis ex fi}amentis, ea.15,u erassis et tenuioyibus, ca.4-6pa

erassis,'rhizoideis eomposita. Fila eortiealia ea.270-400pt }onga, ter-qinatey

diehotome ramosa, eellulis inferne longe ey}indraeeis, ea.8-12st erassis,

sRrsum brevibus et moniliform2bus, superne ova12bus vel ellipsoideis, eel}ulis

ultimis penultimisque mlBoribv{s sed variantibus.

    Sp, eeies monoiea. Antheridia ad apieem fi}orum eortiealium densissime

gvoluta. Raml earpog'onii ex eellulis 5 vel 4 eompositi, ]eviter cux'vati,

ea.15pa erassi, in eellula eyHiidi"aeea fi}orum eortlealium laterales. Cysto-
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Fig. 7. L.SeteJtelli･tYA"iADA.  A. Assimilatoa'y fi]aineiits. ×280. B-D. Antheridla.

B-C.×27G. I[).×430.
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eaypia involueris dellse obtect.a, filamentis involueroyum iii£er}ie' ].onge

cylindi'aeeis, superne erassioribus elavatisque. Carpospora iong'e e}lip-

soidea vel elavata, 20-25pa longa.

    Japanese name: Isihada･. '
    IIab.: Ryak.vU:Naha, Miyako-zlrna, Yonakuni-zima and Isigaki-zima.

           [Fiormosa: Kasy6t6.

           Ogasawara Isiands: Titi-zima.

    Fyond rathey hard, £ragile, espeeial]y so iii dried speeimens, not muel]
lubrieous, deposited with iime strogniy exeept at apices o.f t,he ramuli,

teret･e, about 4-12 em }}ig"h, very densely altd regular]y diehotoinous, about

1-2 mm thiek, near]y equaily thiek throughou{t the vtrhole length, bi'anehes

usua].iy piane, but rai"ely annulately wrinkeled near t,he apices.

    Central axis rather eompaet, eonsisting of t･hin, about 15,cc thjek,

lollgitudinally rmming filameiits but mixed wit}} rie}} thiimer, about 4-6,tt

thiek, rhizoida,l ones. Assimi]atory filaments about 270-400,u long, usual]y

3-d times diehotomously ramifieds eells ].ongly ey]hkdriea], about 8-12,Lt

thiek below, beeoming shoyter and ixounded upwards, near t}}e end of fi}a-

inents oval or ellipt,ieal, Iarge ones about 18,u thiek, ult,imate aBd penulti-

mate ones usual].v with smaller dia･meter and variab].e in diameter and
               tt
shape.

    Speeies monoieous. Antheridia produeed at first on a sma}1 branchlets

issRed from the eel}s near the t,op of the assimilatory filaments, leaving

t･he main filament･s sterile but a£terward the steyi}e main filaments beeomiBg

o£t･en indiseernible. Spemnatja longly obovoid, about 5Fx }ong, situated on
an eloBgated stalk-like eell. Carpogonial branehes 5-celled, but often 4-

eelled, slightly eurved, situated lateral}y on a eylindrieal ce]1 o£ the
assimilatory filaments, about 15,u t]iiek. Cystoeayps eovered with a dense

involuere; eells o£ invoiuere differeiit frorlt those £orming' sterile
assiinilatory Maments, thin, longl>r eyliRdrieal below, beeoming' thieker

and shorter, 4-5 ones near the top barrel-shaped, ultlmate ones often

eonieal. Carpospores }ongly elliptieal oy elava£e, 20-25sdong, rather few
in number.

    Sometimes the speeimens o£ this speeies appear to be dioieous, t･he

anthei'idia alone being found in some iud2vidiials and wi£hout eystoearps
or viee versa. But in ot}}erb speeimens often both antheridia and eystoearps

aye folind.

    The filaments foymiBg the inveluere o£ the eyst･oearps are very cleay]y

distinguished as ment2oned above. They are thilt below but upvgrards

they gro"r remaykably thlcker and are divided di-polyehot･omously, thus

e



                 E]he Speeies of Liago7'a £vom Japan

e]earl.v disting'uishing theinse}ves froni the assiini}atory filan'ients.

   L. vali:da IEIARv. iyas de-

seribed by HARvEy basing on 0
speeimens£roinSai]dKey. <IIIX>
Bilorida, but HARv･Ey has

                                       gy/

             '      t tttt                           ,,,/6haract,ersoftheanthe/iridia ' xc
andeystoearpsinthisspeeies･ 1 x{;;
¥,,S,i･1,a,,S(ll/:ww,g'gl)X,}'e,l'],･ww,//i`6 tiiil/N 9i>t';i"llli:llg$l

oli exainining so]ne eo-t,y･})e                                 Y2N
                                    W
speeinaens oe HIARvEy, in

I)ublin and Berkelev. {M}e

                viantheyidi.a abtuidantlv                  i'ound
                tt
in those speeiniens shoiv the b A
                                  ceharaet,erlsties about, the same

                                y/ast,hoseinthespeehnensat･ '
Les,E,sc`''le,.g`ge)l,tw]d,,tlifi .fg>{

minute]ycleseribedbyany ･>×
authorexeeptB6RGEsENw]io,a,. X
cte$cribedandideliz]iatedthem (iiii...{}"}{r:t ･lllrslk

intiieXVest.Ind.iaiispeeimen.s･ ･･' k xy
A･Iaking eonip. arison with t･hose . v.
desc]riptions a]}d fig.mres g,]'ve]} gs
bv BdRGEsEN wit･h the c,vsto-

cayps in th,e p]resen.t speeimei]s

there are so inany a]],d jin-
                           Yi.cr. 8. L.
portant diflleyenees that lt･ }')ogonialbranehes.

hard]y seems possible to
eOiiSldey ouy speeime]]s as eiii'P`×200･

t･lie same as L. vaZ'tlc.Za･ IllillARxr., a]t･hough there is ,,

t･he eJapanese and the Atlant･ie speeimens.

   The preseRt speeies is distr'ibuted xreiry

o£ Japan

15
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          Seteltellii YAMADtx. A, C. Car-
             ><35e. B. Carpogonial braneh
wi.th :F'oung involueral filaniellts. × 350. D. (l}rsto-

           o'yeat resemb}anee bet･iveen

         xvide],y in tl,}e xvarinei' })ayts
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   Liagera japonica spec. nov. pl. IV, and Text-fig. 9-10.

   Syn. -L. Olifton･i YENDo (non J. AGARDii), Notes on alg. new to Japan,

V (Bot. Mag. Tokyo, Vol. 30, 1916) p. 254.

   Frons moliis, iubriea, teres, sleeo eompyessa vel saepe eanalieulata,

5-16em alta, 1-3mm lata, regulariter diehotome ramosa, raxo ramulis

proli£eris ornataJ ramis £astigiatis, axiljbus iatis, in parte obsoleta saepe

£aseieulatis umbellatisque; erusta ealearea leve, sieco fayinosa, interdum

mterrupta obductis.

    ttf'eeeepa.ee,"//1'Nfa.'/'""fto,,wrlk.,Seg@feevesiieetegzzge
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                tt              .-ttt./t            '              - !4
         E ;.･.              'i:=.c D                :'1                bN

   Ii'ig. 9. L. j'aponiea YA)[ADA. A.

ehalk deposit. ×75. B. Assimilatoi'y

Young earpogonial braneh. ×46e. ).
×46e. F. Five-eelled earpogonialbralleh.
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 Cross-seetion of the frend shewing

filament antl}eTidia?×28e.e.
  Foui'-eelled earpogonial braneh.
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    Axis eentx'alis laxa, ex flamentis erassioi'ibus, 30-60,tt erassis et

tenuioribus, 3-7,a erassis eomposita. Fila strati peripheyiei ea.200-250,a

loiiga, .infra ex eelluiis eylindyaeeis, ea. 8-10,a erassis, sursum brevioribus

eomposita; eel}ulis u}timis obovatis vel longe obovatis, ea.10-12,u erassis,

}'}i]o dest,itiitjs.

    Species monoiea. Antheridia ad apieem filorum assimllantium laxe

eoi'ymbosa, 2-3,et cliam. Rami earpogonii ex 5 vei a eel}ulis eompositi,

12-15,u erassl, leviter eurvatl, ad ee}lu}am in media parte fi]omun assimilaii-

tium latera}iter dispositi. Cystocarpia ]axa, filamentis involncris destituta.

Cairpospora lons,'e ovata ve} e}]iptiea, ea. 8×20,tt (yaro 15×2<t,u) mag,na.

    Japaiiese naii}e: .Yayo7'e-koozahada.

    Hab.: iE]iosima and Misal{i, Sagaini Pyov.l Ilwado, hiaba Prov.

    Froiid soft, lubrleous, terete but eo]npressed and eanalieulate whei}

dried, 5-16 em high, 1-3 mm thiek, i'egular}y diehotomous, xxare}y provided

with proliferatingJ ramuli; branehes fastigiate, with wide axi}s, o£ten pi'oli-

feyous and umbellate ln obsolate portioiis; coloiir ttsual]y dirty brownish

puz`pieJ ea]eifieation not very strong, oeeurrin.{y i-n assinii}atoyy ]ayer alone

and not ii} eenti'al axls, sometimes interrupted near the diehoton'}ies of

brai')ehes.

    Cent]'al axis very loose, eomposed of tlaiek filarrients measuring about

:30-60,u in diam., ]iear margii] mainly of mueh thinner rhizoida] filanieRts,

about 5-7,tt thiek. Assimilatory filttments about 200-250,u long, eomposed

of e,yliildrieal eeiis about 8-le,tt thiek be]ow, and beeomhig' shortex' upwards;
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ju1)ooi,'ica YAMADA. Developme]it o£ eystoearp. A-C. ×22i D. ×12t).



18 Y. YAas[ADA
llear the end eomposed o£ obovat･e or longly obovate eells about 10-12pt
thiek; ultimate eells without haiys.

    Speeies monoieous. An£heridia at the top o£ ultimate cel}s of the
assimilatory fiiaments, nearly spher2eal, abeut 2-3ps ln diam., looseJ earpo-

gonial branehes eomposed of 5, i'arel}r 4, eells, s}ightly eurved, 12-15,a

thiek, latera} on the nearly middle poytion of tl'ie asslmi}atory filaments;

eystoearps rather ]oose, without involueral fiIaments; earpospores long}y

ovate or el}iptieal, about 8,uX20pa (rai'ely 15ge×24,u).

    The speeimens on viihieh this new speeies ls founded are most probab}y

speeifieally t･he same as those whieh YENDo yeferred to L. aZ･iftoni J. AG.

[Vhe wyiter has also eo}leeted severa} specimens at Misal<i where YENDo

£ound his spee!mens, and in identi£ying YENDo iKras followed. }Iaving
seen however, the t･ype speeimen of Galaxa･t{ra Cli.'ftoni HAR･v. (==L. OZiftoni

J. AG.) in the HAR.vEy Heybarium at Dublin, the writer entertained mueh

doubt about. tl}is identifieatien, beeause Ii[ARvEy's speeimen is only slight}y

ealeified and shows t,he velvet-like sur£aee, eoineiding 'we}} with the figilre
in Phyc. Aust,r.

    In the material at hand it has £ortunately been possible to follow the

£ormation of the eystoeayps. The fertilized eax'pogonia divide okee or

tvcriee with hoyizontal walls and t･hen longltudinal walls oeeuy. The £usion
of the earpogonium iKrit}} hypogynou{s as well as other cells in the eaypogonial

braReh, and also with the suppoying eell obseyved by KymN in L. viscide

AG. ean not be seen in this ease. In almost al} caypogonia} branehes whieh

already beay many young gonimoblasts the eomplete walls sorround2ng

eveyy ce!l ean be very cleai'ly observed. The ant}aeridia aye £ound not in

abundanee, but rather £ew in number. [I]hey are very small aBd produced
two or three togethey on a short st･alk-eel} whieh oeeurs on the ukimate

eells o£ the assimilatory filaments.

    L. o'aponica YAM. shows some resemblanee to L. viscida･ AG., but tke

frond of the former ls mueh more robust thaB £hat of the ]att･er, and it

helps in distiRguishlllg these two speeies one £rom the ot･hey.

                         Distenta-group.

   Liagora Segawai spee. nov. pl. v, and Text-figs. ll-12.

    Frons mol}issinia, fiaeeida, lubyiea, ealee modeste 2ncrusta£a, eylindriea,

sieeo £arinaeea, eomp]altata, hie ii12e eanalieulata, ea.1.0-1.5mm lata ad

basin £roltdis, apieem versus gradatim angusta; yamis prlneipalibus
diehotomis, axiEbus rotundatls, ramulos pinnatos emitteRtibus, ramulis
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rame}lis brevibus prolifieantibus patentibus or].iatis.

    Axis eentralis ex filament･is }ongitudinalj.bus et filameRtis tenuioribus

rhizoideis eomposita, eel]u].is filament･oruni ei'assioribus ob}ongo-ey],indraeeis,

ca.50pa ex'assis, Fi}a eox'tiealia ea.240,u }onga, quinquies-septies dieho£oma,

in parte supeviore saepe triehotoma et eoxymbosa; eellulis in parte in£eriore
longis, oblongo-eylindrieis, sursum breviorlbus, iatiorlbus, Ionge e].lipsoideis

vel Ionge obovatis, eellri]is ultimis penu}timisque minoribus, ovatis ve} sub-

sphaerieis vel ellipsoideis.
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                               B
                     Yig. Il. L. Segawa･t 'YtwADA.

         A, C. Assimilater>r Maments. ×260. B. Cystocarp. ×14e.

    Speeies dioiea? Ant･heridia ignot･a. Rami earpogoiiii ex tribus eellulis

eomposit･i, carpogonio maJ'o.ri quam eel}ulis aliis, eux'vati, 10-12y lati, ad

eellu].am fiIorum eortiealium }ateralitey dispositi. Cystoeaypia subhemi-

sphaeylea, fi}amentis invofuerorum longis et ramosis om'iata, Caypospoya･

lollge ell,ipsoidea. ve} obovata, parva, ea. 5-7 ,tt × 10-12 pt.

    Japanesename: M･i2o-k;onahada..

    IIab.: Titi-zima, Ogasawara Islallds; Okinawa-zima, Ryutkyut.

    IR'yond very soft and fiaeeid, Iubricous, inerusted with lime moderatel.y,

fuiely farinaeeus ilt dyying, eyliB.drieal, beeoming eomp}anate and heye and

there eanaliett}ate aftey drying, aboue 1-l.5 mm wide neav t･he base of driea

speeimens, beeom2ng gyadually narroxNrer upwards. Main branehes die}]oto-

mous with "Tide axils, sending several pinnate byanehes and bralleh.let,s,

upper branehes sending many patellt, proli£era£ing ran}u]i.

    Central axis eomposed o£ longituClina} filaments bui}Ct utp vsTith thlek
(about 50se thiek), near both ei}ds some"That thin, ey}indriea} eells, lk the



lower portions o£ the £rond filaments being

fiIaments eomilig out of the basal por£lon
Assimilatory filaments about 240,u long, 5-7

Nt=･ -,-
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   tew'iu
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                       eoveyed with thinner rhizoidal

                        o£ the assimi}atory fiIaments.
                        times diehotomously byanched,

                        in the upper pox't.ion often

                        triehotomously branehed and

                        eox'ymbose. Cells of assimila-

                        t･ory filaments loi}g, oblong-

                        eylindx'ieal in the lowey por-

                        tion, beeoming shoyter up-
                        wards, Bear the end thieker,

                        long ellipsoid or long obovate,

                        ultimate and pellultimate
                        ones smal}er, ovate or' sub-

                        spherieal or e}lipsoid.

                            Speeies dio!cous? An-
                        theridla uliknowii. Carpo-

                        gonial braliehes eomposed o£
                        three eells, earpogoBia being

                        earpogonial byanehes, eurved,

                        about 10-l2,u wlde, boi'ne
                        lateyally oii the assimilatory

                        fi}ameiits. Cystoearps sub-

                        hemispheyieal, dense, provid-

                        ed Nsrith we}1 developed in-

            A.Assimilatoryvolueral filaments. Carpo-

earpogonial bra･neh. ×4o-O. B. spores Iong el}ipsoid or ob-
                involueral ovate, small, 5-7,uXIO-12jU･

                            This iiew speeies is
     in the Distenta-group, and seems to be x'e}ated most

     (MERT.) AG. and L. Wilso7ziana ZEH. Ii"rom both

 L. gega2va･i is diffeyent in respeet to the earpogonial

eystoearps. In L. aisteozta AG. the earpogonial branehes

£our oy five eells, and in J[). W･iZsoniana ZEH, of whieh
        aR authentie speeimen, the involueral fi}aments

while in the present speeies they are mueh ramified.

                                            Pl. VI.
eorallig. fiex. (1816) p. 239J.J. AGARDg Spee. alg., vol. 2

  iB'ig. I2. L. 8egawai YAax･iADA.

filament bearing a

Fertilised earpogonial braneh with yeung

filameiits. × 450.

ev.idently to be plaeed

nearly to L. aliste7zta

species, hoNxrever,

branehes and the

are eomposed o£
the writer has examined

are not ramified,

   Liagora eeranoides IjAMouRoux

    Hist. polyp.
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(1852) p. 426, Epier. (1876) p. 519J HowE, iB BRiTToN a･iid MiLLspAuGH's

Bahama g'lora (1920) p. 555; B6RGEsEN, Mar. alg. Canayy isl., vol. 3 (1927)

p. 58.

    Ho"rE and B6RGEsEN eonsider L. pfcZveruleotta J. AG. and L. Leprosa

J. AG. to be £he same as L. eerano･ides bAMx. a£teir having coxnpared the
authentie speeimens. The first named aut,hey eoBsidered L. opposilta J. AG.

and L. P･ilgeriana ZEK also as synonymous to L. cera7i,oildes IE)AMx. As

the present wrltey himself lias not･ lkad the opportunity o£ examhilng any

aRthentie speeimeBs o£ t,hose five speeies exeept L. Pilger'tiana･ ZE}i, heye the

opinion o£ £he above narned authoi's will be aeeep£ed. But among present

rather yiel} ma£er2al £here seem to be two groups o£ speeimens whieh are
yather easi}y distii}guishable from eael} other by the differenee of general

habit, one beh}g refeyable to L. pzelveon,ele7?.ta J. AG. and t･he othey to L.

Zeprosa･ J. AG. 'yespeet･ively. As has been not･ieed by t･he former aRthors

the speeimens belollging to the former group a}most a].ways shQw maiiy

short proliferating ramuli, eoming out of the bra.ne}zes neai'ly rectangularly,

wliile those of the Iatter group do not have any of t},}em, a,ltd they are

almost alwa.ys pale in eolouy. Il)herefore it, seems to the present wyiter

i'easonable to distingu2sh these two forms fx'om eaeh o£her.

    a. pulverulenta (AGARDK) eomb. ltov.

    Syn. L. p2elver?eleizta- C. AGARmi, Spee. alg., vol. 1 (1821) p. 396;

J. AGARm-i, Spee. als.., voL 2 (1852) p. 427, Epiey. (1876) p. 516, Aiia}.

alg., eoBt. 3 (1896) p. 101; KVTziNq [l)ab. Phye., vo}. 8 (1858) tab. 89;

BuTTERs, IJiagora and Galaxaura (Minnesota Bot. Studies, 1911) p. 164;

B6RGEsEN, Mag. a]g. Dan. West-Ind., vol. 2(l915) p. 80; WEBER vAN
BossE, Iljist des alg. du Siboga, vo].. 2 (1921) p. 199.

    Syn. L. P･ilgertlana ZE}{[, Neue Art. Liagora (Notizbl. IK6nigl. Bot.

Gart. Berlin, Bd. 5, 1912) p. 272.

    Japai±esename: Konahada,

    iEfab.: Ky6syti;B6ket6, Formosa. I
    Distr.: West-Ind2esJ Red Sea; Ma}ay Ax'el}ipelago; Ailstyalia?

   fi. Ieprosa (J. AGARDH) eomb. nov.

    Syn. 1]. Ieprosa J. AGARDq Alg. I]iebm. p. 8, Spee. alg., vol. 2 (1852)

p. 427, Epier. (1876) p. 516, Anal. a}g., eont. 3 (1896) p. 10ei HARvEy,,

Ney. Bor. Amer., vol. 2 (1853) p. 139, pl. 31 e; YENDo, Notes on a]g. new

to Japan, VI (Bot. Mag. Tokyo, vol. 30, l917) p, 75.

    Syn. L. oppos'ita J. AGARDJ}{, Alta}. alg., eont. 3 (1896) p. IOO.

    Japanesename: Ao-kona･hada.
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   Hab.: Kyrtsyrt3Kaik6, Formosa.

   Distr.: Atlantle eoast o£ Mexicoi Frieltdly Isl.J Guadeloupe?

                       Deezessata-group

   Liagora decussata MoNTAGNE mvU and'Text-figs. l3-14.
   De plant. eeil. nouv., tant indig. exotiq. (Ann. Sie. Nat., Bot., 1849)

p. 64; ]KtwziNG, Spee. alg. (1849) p.' 538; J. AGAR,DH) Spec. alg., vol. 2

(1852) p. 429, Anal. alg., eont･. 3 (1896) p. 102; CoLmNs, HomEN and

SgTc}iELL,Phye.borrAmer.IIJ"ase.2(1895)no.89. '
   Japanesename: Kiburi-leonahacla.

   ]Iab.: Tait6, Formos4.

   Distribution: St. Vineent Island; Guadeloupe Island; Jamaiea.

   In the outer appearance and aBatomieal strueture of the £rond, the
ant.heridia akd the eystoearps the speeimens at haRd agree well with the

deseriptions given by the former authors, and espeelal}y with t･he speeimens

oin Phye. boy.-Amer. mentioned obove. This Jama!ea specimen in our pos-

session is a･ male one. The writer has been able to examine the £emale

o
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Fig. 13, L.'decussata MoNT.

   B. Assimilatory filaments.

B

A. Cross-seetion of centra･1 axis.

×300. C. Antheridia. ×470.

× 150.
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speeimeB in tlxe eopy possessed by Prof. W. A. SETcMmL in the University

o£ Califoniia,. Furthermox'e the writer has had the privilege of examining

some fragments takelt from MoNTAGNE's speeimens o£ this speeies, whieh a,lso

s}iow agyeement in anatomical ekaraeteristies wi£h the present specimens.
   The earpogonial branehes of the speeimems at hand are rather in-
eoltspicttous, being very small. They eons!st･ of three, or rarely foux' ee].ls

and are･ almost a.}ways
erooked.       They are produeed

in a lower portion o£ the 1
assimi.latory fila.mellts and

i.L'2,,,:"i8,h8,9}ineg,8YX.e.';2 x`i.

eystoearps are covered
witli involuere-like fila- ew

ments,whieharedistinetly tw
thinner than the assimila-
                           c
tox'y fi}aments. [l]here is

always seen a eell-eomplex

at the base o£ tlie e>rstoearps.

    The present speeies has

been found only onee at the
                         x pmabove mentioned loeality,

gx'owing on rocks in the ec
}ower litt･oral as well as
                            B
uppey sublittoyal belts. But

the writer reealls a.lso
                  . Ii'ig.14.L.
having seen SOMe SPeeiMenS branehes. ×410.

£x,om Amami-Osima whieh fromabove.
were also to be re£erred to

the preserit speeies. There£ore it seems

the warmer parts o£ our sees, thougli it

in our boundaries.
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decussata MoNT. A-C. Cai'pogeiiial

 D-E. Cystoearps. ×260. E. Seen

 that this speeies is distributed in

is evidently not a eommon Liagora

mp..

                  Seetion M. FARINOSAE

   LiagorafarinosalJAax{oyROuX Mvlll-X,aiidText-figs.15-16.

I[ ist. I?olyp. (1816) p. 240; l{E[owE, in BRiTToN and MmLspAuGK's Baharna

P'lora (1920) p. 554J B6RGEsEN, Mar. alg. Cana'ry Isl., pt. 3 (1927) p. 59.

   Syn. L. hirta HAR･vEy et BAimay, in IPyoe. Boston Soc. Nat. Hlist., vol. 3
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(l851) p. 373, Publ. in C}iARms WmKE's U. S. exp}. exped., 18"-1874,

V. 17, Botany (1847). Seetion Algae, p. 170.

   Syn. L. eZonga･ta ZANARmNi, Alg. nov. vel minus eognit,ae ill Mar. i'ub.

(Mora 1851) p. 35, Plant. in Mar. x･ub. Iiueusque eolleet. enumer. (1858)

p. 66, tab. 4, fig. 1; IKVTziNG, II]ab. IPhye., vol. 8 (1858) tab. 94; J. AGARDq

Epier. (1876) p. 516, Anal. alg., eont. 3 (1896) p. 105; B6RGEsEN, Mar.

alg. Dan. West-Ind., voi. 2 (1915) p. 67.

   Syn. L. Cheyneana HARvE¥, Some aeeomit o£ mar. bot. of West. Austr.
(Transae. Royal Irish Acad.7 vol. 22, 1855?) p. 552, Alg. Austr. exsiee.

no. 352, Phye. Austr., voL 3 (1860) tab. 162J J. AGARDH, Epier. (1876) p.

515, Ana}. alg., eoBt. 3 (1896) p. 105; KtiTziNG, Tab. P}}ye., voi. 8 (1858)

tab. 92J BuTTERs, Notes on spee. of Liag. and Galax. of Centr. Paeif.

(1911) p. 173i WEBER vAN BossE, I]iste des a!g. du Siboga, vel. 2 (1921)

p. 200.

   Syn. L. Zterida DicKiE, On alg. o£ Mauri£ius (Journ. TLinB. Soe., Bot.,
1873) p. 195.

   Syn. L. ora･ssa IDicmE, 1'. e. p. 195.

   Syn. L. Oayohuesonica ]N([rcLviLL, Notes on mar. alg. South Caro}. and

e
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e
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            Fig. 15. L. fariezosa ljAMx.
Assimilatory fiIament bearing two earpogenial branehes. × l5e.
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Ftorida (rpyimen Jovtrn. of Bot., vol. IC3, 1875) p. 262.

   Syn. L. fao'･ionicoZo7' IY[giivii,L, 1. e. p. 263,.

   Syn. L. corymbosa J. AGARDH, Anal. alg., eokt. 3 (1896) p. 104 (fide

I'IowE aiid B6RGEsEN) Bot BuTTERs, 1. e. p. 171.

   Ja,panese name: Ke-leona,hacla. .
   Hab.: Japan propeix: Kasiwa-zima, [l]osa Ii'yov.; Kosiki-zima, Satuina

1'rov.; Seto, Kii Prov.

         RyUkyix: NahaiYonakuni-zima.
         Y'ormosa: Kaik6;DaibanratuiKasy6t6.
   Disin"ibut!oi]: Wax:ner parts of the I'acifie; Red Sea; Canayy Isl.;

XVest lkidies.

   Detalied information on the anatoniy of the i'.rond and the antheridia

eegtJ(f&i2g,
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branehes.

filaniellts.

16. L.

× 470.

× 290.

farioiosa .I"A)f,x. A. Antherictia. ×290. B-C. Carpogonial
D. CIarpogo]iial braneh with gonimoblasts and yotmg involtieral

E. Cystoearp seell from above. × 1,ttt5.
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o£ the present speeies has been given by B6RGEsEN in his West Indian as,
weli as Canary speeimens. Me. WEBER vAN BossE also reported the

earpogonial branch o£ t}iis speeies in her New Guinea specimens. The
present speeimens identified as this speeies show very good agreement with

the deseriptions given by the above mentioned phyeologists. But theye

are some minor points observabie in the speeimens at hand. B6RGEsEN

reported that this speeles is monoeeeous, while aceording to HowE it is.

dioeeeous. Ii} the present speeimens t.he eystoear'ps and antherldia are

alwasy found in the different individuals. [l]he development o£ the eysto-

carps xKias. foilowed in the YoBakuni speeimeks. The first stage o£ the
deveiopment of the gonimoblasts is given in Fig. 16,D. The cystoearps

are surro"nded by rathey thiek invQluere-iike fiiameRts, which stage has

a!ready been deliniated by KUTmNG. In the present speeimens the apieal

eells of the assimiiatory fiIaments are destitute of the halr-like appendages

whieh are found by B6BGEsEN in his speeimens.

   As seen from the above listed synoByms this very widely distyibuted

speeies has beelt deseribed by different authors uBder different names.

HowE eonsidered L. elongata ZAN., L. aheyveeana ffARv., 1). Zurida DicKiE,

L, crassa DicKiE, L. aayohzeesonioa MELv., L. farionicoZor MEw., and L.

eorymbosa J. AG. p. p. max. 4s synonymous to L. farinosa LAMx. Among'

these the present writer himself has examined the authentie speeimens of

L. aheyneana HARv., L. Z2erida DicmE, L. crassa ])icmEs and L. aayohzee-

sooziea MELv. alid found that HowE's opinion must be £ollowed.
    One more synoBym, however, must be added heye. That is L. h･irta

HARv. et BAib. This speeies Was deseribed first ln the Proceedings o£ the
BostoB Soeiety of Natural Histoyy whieh, aecording to I'rof. SETcHELL,

is, together wlth the deseriptions o£ other speeies, overlooked by almost all

authoi's. In the herbarium of the University o£ Cali£ornia there is an
authentie speeimen of L. hirta IIAR.v. et BAib. whlch was eolleeted on q]atuila

Island and sent to Prof. SETcgELL fyom the heTbarium o£' J. W. BAiLEy,

Brown 'University. In the habie aBd in the eharae£eristies of the assimlla-
tory filaments this speeimen is just 12ke L. fariozosca LAMx.
   Within our boundaries the present speeies 'is distributed ver3r widely

and in abundanee.

     f. pinnatiramesa £. nov. ' pL x.
   Rami eonspieue pinnati.

     Hab.: IEIaha-zima and Titi-zima, Ogas.a"viraya Islands.

   In the mode of ramifieation this Eorm is.quite distiBet frQm the typieal

t
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speeimens hi whieli the baynches are usually regularly diehotomous.

Among the ass!milatoyy filaments theye are met with maBy "monospoi'angial

dise,s."

   Liagera pinna£a lE[ARvEy m xl, and Text-figs. 17-18.
Ner. Bor. Amer., part 2 (1853) p. 138, pi. 31, BJ J. AGARDri, Epier. I{J"loyid.

(1876) p. 517, ABal. alg., Cont. 3 (1896) p. 108; [B6RGEsEN, Mar. alg. Dan.

West-Ind., voi. 2 (1915) p. 74; YAMADA, Not. on some JapaB. alg., V (1933)

p. 283.

    [rapaiiese Bame: llane-konahada.
    IIab.: Markyoku, Paiao Isl.; Pratas Isl.J Titi-zima, Ogasawara Isl.

Iies$ii,$/(S, Kgioi .ee(geiasg

1
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  Yig. 17.

braneli. × 170,

blasts. × 31e.
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L. pinnata HARv.

 B. Carpogonial
E-G. Antheridla.

                     A

A. Asslmilatory filamen't bearing a earpogonial

brallch. ×310. C-D. Development ef genime-
× 31e.



sporaRgiausually ervteiately,
but of eourse there often oeeur some

ix'regularit･ies. For example some                                        D
sperangia appear to be tetrahedral
while others are divided irregularly,
                                   :}Ds ss
producing 5-6 spoTes.

    [I]he tetraspores in Liago?'a were

£ound first by BURGEsEN in his
Canarian speeies, L. tetrasporifera,

and he diseussed where t･he nuelear

reduct･ion oecurs in hls speeies.

He also found the tetraspores in
D'ARBER,T's speeimen eolleeted in a,n-

othei･ seasoll than those of B6RGEsEN,

and afterward KyuNi) also reported

the tetraspores in his Freneh speeimen.

mentioned by B6RGEsEN2) to show that the

L. Ietrasporifera is a natural £uture,

   1) H. KymN: Ueber die Entwiel{lullgsgesehiehte
   2) [Eii. BOR,GE･sEN: Marine algae from the
(1927) p. 47.
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    Distr.: Floridai Jamaiea; St. Croix.

    The oeeurrenee in the Paeifie o£ this speeies has been reported by the
present writer (1. e.). In this p}aee the loeallty erroneous]y repoyted is

to be eorreeted aBd there aye to be added some antomieal detai}s o£ pyesent
speeimens from lbvlarkyoku, one brallch of whieh is preservect in aleoholie

soiution, and shows the peeuiiai' eharaeter in earpospores.

    In the former information (1. e.) Saipan, IY[ayianne Islands was stated

as the Ioeality of this $pecies, but 2t was an error, the eorreet habit･at being

Ma,rkyoku, Pa}ao Isiand as stated above.

    The habit, the strueture of the een£rai axis, of the assimilatory fiIa-
ments and of the earpogonial byanehes, the peeulia,x' antheridia, and the

development of eyst･oearps of the present speeimen. agree fairly weil with

the very detaiied deseription and figures of L. pinnata HARv. .criveii by

Bo''RGEsEN (i. e.). But there is olte difference, whieh should not be over-

looked, bewteen the earpospores of the speeimens at hand and those of the

West Indian ones. That ls the format,ion o£ "tetraspores" lnstead o£ the
usuai earpospores. Text-fig. 18 shows "reil a mature cystoearp producing

sueh tetyaspores. The contents o£ the

                                                   ''iSli.l,.,.i･,lji･ilii,Iliil･lllii i(lll)
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        Fig. I8. L.pifmiata HARy.

            Cystocarp. ×320.

       Those data seem, as already

        formation of tetraspores in

bnt not an anomaly. On the eoRtrary

          der Olorideen (1930) p. 8.

      Canary Islands, III, Rhoctophyeeae
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the pyesent ease seems £o be quite different. BeeaRse of the eoineidenee oli

the speeimens at hand hi every eharae£eristie wi£h L.p･21mza･'ta･ IIARv. from
the Atlalltie, there ean hayd}y be any dottbt ii} identifyi'ng t,hese speeimens

with L. 2)inna･ta･ HAR･v., thoiJtgli they show tetraspores which have ]iever

been yepoyted iii the Atlaiitie specimeiis. Therefore the oeem'renee o£ the
t,et.raspores in the present speeimens mtty }']ot be taken as a natural feature.

    Liagora clavata spee. nov. pl. XII, 2, aiid Text-fig. 19.

    Frons mollissima, lubriea, erusta ealea'yea temie £arinosa, in ramos
tdtimos alveo}ata, obdueta; ea.10em alta, pan/ieu}atim ramosa, x'amulis

tt].tiiiiis ea. 5-7 mm }oiigis, evidenter elavatis.

    Axis eellti'alis ex filamentis ey, lindrieis, ea. 50 ,u latis eomposita. Strat,um

pei'dph,erieum ex filamei]tis ea.350-<{50,u }ongis, quater-quinqiiies (licho-

t;omis ve} ]rayo triehot･omis eomopsituiT}. Cellulae f}lainei}tornm peripheya-

rum in£ra ey]iBdifieae, elongatae, ea.10-16,te latae, sui'sum b}'evieres ex'as-
sioyesque, doJiiformes, ea. 16-22,u Iatae.
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    Speeies dioiea. Rami earpogoBii ex cellulis 4 vel 5 eompositi, levissime

eurvatj, ea.18-20pt erassi. Cystoearpia subhemiglobosa gonlmoblastis laxis

eomposita, ea. 100pt lata, filamentis sterilibus inveluerum eircumdata. Cay-

pospora obovata, ea.20-25pa longa. 'Antheridia igBota.

    [Tapanesename: lilteh2""e-konahada.

    Kab.: Miyako-zima, RyUkyfi.

    Frond about･ 11 em high, very so£t, strongly lubrieous, xnyreakiy ealcified;

eaieifieation in the ultimate branehlets (in aleohol presex'ved speeimens)

elearly alveolate; brallches pakieulate; u}timate branehle£s about 5-7 mm
}ong, evidently elavate in shape, in th.e upper part very weakly ealeified,

adheying fiymly to paper when dried.

    Central axis eomposect o£ paya}Ie} fi}aments o£ }ong, ey}indrieal eei}s

wit･h diameter o£ about･ 50,tt or a iittle less; assimilatory filall}ents about

350-450,u long, usually 4-5 times diehotomous or rareiy triehotomous,

branching as ofeen beloxNr as above, cel}s ey}indrlcal, long, about 10-16pa

wlde below, shorter and thicker, barrel-shaped, about 16-22,Le broad above,

without termiBal ha,irs.

    Speeies ctioicous. Carpogonial braBehes 4-eelled or rarely 5-ee}ied,

siightly eurved, about 20Lc broad, situated on the side of a (often somewhat

infiated) eell in t,he middle port･ioB of the assimilat･ory fi].aments. Cysto-

earps rather Ioose, subhemiglobose, about 100 pa broad (exeeptiBg invol.uere),

with eonspicuous involucre eonsisting o£ filaments as thiek as the assimila-
toyy filaments; earpospoyes obovate, 20-25 ,u loRg.

    There are only three speeimens before the writey, whieh he colleeted

on x'oeks in the sublittoral be}t, about 1-2 £athoms deep. This speeies
seems to belong to the group of L. far･inosa LAMx., though aBtheridia are

unknowlt. It ean be disti]aguished from its aiiied speeies, espeeially from

L. p21nnata II[ARv. by its styong mueosity, by being dioieous and by the

elavate ultimate branehlets.

    There are abundant "monospoyangial dises" among t･he assimilatory

filameBts.

                    Seetion lV. MUCOSAE

   Liagora mucosissima spee. nov. pl. xlll, and Text-fig. 20･

   Rrons mollissima, fiaeeida, '!ubrieissima, modeste ealee ineyustat, ca. 15

em afta, ea.lmm erassa, aequierassa, ad ap!eem yamulorum idtimorum
atteRuata; ramis penieulatis densis, ramulis ultimis ve} penu}timis brevis-

simis, apiee obtusis vel aeutiuseulis saepe spineis vel verrueosis.

f
i



                  [I]he Species of Liagora from J'apan 31.

    Axis eentra}is ex fi}amei]tis 60-90," erassis et･ tenuior!bus eomposita.

Fi]a styati peripheriei ea.320y longa, tex'-sexies diehotome ve} raro

trie]}otome yamosa, eellu]is basalibus ]ongis eylindraeeis, ad dissepimentmn

eonstrlet2s, eellulis supevioribus byevioribus monillformibus, eellulis ultimis

vel penultimis elliptieis vel obovoideis ve} £e:e sphaerieis, eellulis ultimi's

saepe pi].o e].avato ornatls.

    Speeies dioiea? Ai}the]'idia igi)ota. Rami earpog'onii p]erumque ex

cellulis 4, sed saepe ex cellBlis 5 vei 3 eompositi, ea.20,u-2a,u crassi, ereeti,

ad eellu}am filameBtoruim strati peripheyiei lateralitey vel subtermiiialit,er

ve} teyininaliter dispositi. Cystoeai'pia fex'e sphaeriea vei hemisphaeriea,

fiiamentis involuerorum dest2tut･a. Carposperes e}lipt･iei xrel lons.e ovoide'1

ve} pyyifox'mes, 66,tLX24@ et ultra.

    Japanesename: N,ttr･ultada.

    ]IIab.: Miyako-zhua, Ryifkyut.

    Fx'ond very so£t, fiaeeid, extxeem}y lubrieous, not strongly ealeified,

about 15em h2gh, abou£ 1mm thiek, showing iieaxily the same thiekness

throughout whole length exeept only neair tlie top o£ ultimate ramuli3
branehes panieulate, dLense, u}timate or penitltjmate ramuli very short,

obtitse oy subaeute at apex, thoyn-Iike ox' wart-like.
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    Centrai axis eomposed of Iongitudinal fi}aments about 60-90,u t,hiek

a,nd thinner ones, but rhizoids waBting; in young poytions of branehlets.

Assimilatory fi}ameRts about 320pt, iong, 3-6 times diehotomousiy or yareiy

triehotomously byanehed, eells iong, somewhat eylindrieal, at dlssepiment,s

eonstyieted near the base, s}].orter and moniliform upxnyrards, u],timate or

penultimate eells elliptical or obovoid oy nearly spheyieal, u}timate eells

often provided with a elavate hair.

    Speeies most probab!y dioicoils. Antheridia unknown. Carpogonial

branehes composed of mostly four eells, eften of three ox' five eeils, about

20,tt thiek, straight, lateral or subterminal or termiBa} on a cell o£ the
assimilatory filaments. Cystoearps iieai'ly spherieal or hemispherieal,

destitutiBg of lnvo}ucral fiIaments, oniy providing with a few short deseeiid-

ing rhizo2dal filaments. Carpospores el}iptiea} or long ovoid or pyrifoi,'m,

46 ,u × 24 ,ec or slightly larger.

    The Bew speeies very mileh resembles L.. imeeosa HowE and L. ped･i-

ee}iata HowE £rom the Bahamas in strong mueosity, panieulate branehing',
lateral or subterminal oy terminai eai'pogonial byanehes and large spored,

nude eystoearps whieh are provideCl with only a few short CleseendiBgb
rhizoldal filaments. BUt in detai]. there are several eonst,ant diffeyeBees

between the preseltt speeies and L. ped?lceZlata HowE t･o wliieh L. onzecosis-

sinza is re}at,ed most nearly. Aceordhig to HowE L. pedi.cellata HowE is

monoicous while no antheridium is to be fomid 2n the speeimens at hand

t}}ough earpogonial braneh,es as wel} as eystoearps are found veyy eom-

monly in them. Further iB }I[owE's speeimens the ea.rpogonial branehes

aye provided Nxrith the usually }ong pedieel eel], but sueh a ]ong pedieel eeli

ean not be distinguished in the present speeimeils.

    Liageraformosanaspee.nov. pl.xlv-XV,aiidText-figs.21-2L'.

    Frons molllssima, fiaeeida, mueosissima, l5em alta, panieulat,im
rainosa, yamul2s ultimis apice obtusis, eaiee leve, sieeo pulveruleBt･a obdueta.

    Axis eentralis in ramulis ex £lamentis diam. IO-20pt erassis, in in-

ferioyibus partibus £yondis ex filamentls magis erassioyibus, diam. 50-80,u

erassis et tenuioribus, ca.8-12,u erass!s intermixtis, composita. Styatum

peripheyieum ex filamentis, ea.350-500,a loBgis eompositum. Fiiamenta

starati peripherici quatey vel quinquies diehotoma, in£ra v'ix divisa,, ex
eeilulis e}ongatis, ey].indraeeis, 3-6ge erassis, sursum saepe diehotoma, ex

eeilulis brevloribus ovatisque, l5 × 10 ,u eomposit,a; eellulis ultimis interdu m

pi}is eoronatis.

    Species eioiea. ARt}ieridia in cellulis ultimis filorum assimilant.imi]

.
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evoiuta. Rami earpogonii ex 2-3 eeJlulis eompositi, ea.10-16,a eyassi,

leviter eurvati, ad eellulam inflatam in parte inferloye fi].orum assimilantimn

Iateraliter dispositi. Cystoearpla densa, hemiglobosa, ea.90-16ept erassa,

ii)volueris imper.feetis.

    Japanese name: S･ima-foo･naha(Za.

    Hab.: TaitO, Formosa. (Waslied ashore).

    [Ei")'ond vei'y seft, fiaeeid, stroi}g]y }ubrieous, 15 em liigh, panieulately

b}"anehed, with obtuse u],ti-

matebrallehletsJea.}eifieation iD ･･
//?,l,71･.x"oec:h?,:,VgE':.geV,le.BXwa' OS{:} ssD . ,･oogo.

of long eylindr.ica'l eells with

diameter of 10-20 tt ii), bi'aneh-
               J
}ets, in the }ower port,ion o£

the k'ond o£ thieker (50-80,u
thiek) filaments and tliinnei',

abo'tit 8-12st, thiek omesi

assiiniiatory fi,].aments about

3t5e-t5eO,u long, 4-5 tirnes

d.iel]otornous, usually not

b/ranehed an.d eel].s long,
         'near]y eylindriea], 3-6,tt thiek

below, often diehot･oinous,

eells short and evate, about

l5×10,tt above, ult･imat,e eells

beax'ing sometimes hairs or

often shoz't, youmag liairs.

    Plant･ dioieous. Anth.exb-

idia e]"owded on, t･he ultiixiate

cells of the assimilatox'y fila-

ments; eai'pogoiiial byaiiehes

situated latera],].y on a usilally

hifiated eell ii) t]ie lower

po].xtion of t.he ass2milatory

filaments, eomposed o£ 2-3
cells, cui'ved, about l.O-l6,tt

broad; eystoearps･eompaet･,

hemiglobose, about 90-160st

broad, invo]ueiie-],ike filaments

Y
1
"

 ･1/

4'

l ;if

(
i
l
l
l
g
i

t
lI
i
l

. Ii ii

   Ii
   i":l

o F

℃
g{Il!G

ti･v

         A

   fi

     ft" '1

@a8' %X- --/Q ･w-'

{Sili

eq 2
e//

    /t/tt

l
v.,.itw/g.,.,,,az

     il

=Z-= =l-

rc

#'s gi?

7
on tame

D

   zeff.i =/.

 Ilig. 21. L. foronosana YAMADA.

seeti,on of eentral axis. ×23e. B.
filament. x230. C, Assimi]atory

ing a ea}'pegonial brane]i. ×230.

pogonia] bran,ehes. ×230. G. [Deve]opmen,t
go]i/imoblast/s. x360.

     f

    l.
    ･, E
    '

    ss e
    rffligi)

     'jXt<.N-

        x
   A. Cross-

 Assimilatory

filameiit bear-

  D-IB'. Cflr-

        o£

l
a



34L Y. Y'Ats[ADA
imper£eet, composed of appressed-deeum'eRt and pelldent or` slightly

aseending short yhrizoidal fiiaments; earpospoyes ovate, abou£ 8pa long.

   Very unfortunately oniy two speeimens of this speeies whieh were

found vgrashed ashoye were eolleeted. But it is very evident that the pre-

sent speeies is allied to L. 7mecosa HowE, and it appears to eome very

near]y to L. 7n2{cosa HowE, but it differs from this Bahama species by it,s

less-eelled earpogonial byaneh, its smaller earpospores, its ionger assimila-

toyy fi].aments ete.

      '
                                 ixu

A

             B
      A

     IE"ig. 22. L. foronosana YAMADA.

A. Antheridia. ×470. B. Cystoea.rp. x300.
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Liagora eaenoin' yee DEcNe.

JLiagora Setchellii YAMADA
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      PLATE 4

s'aponica YAMADA. Slightly redueed.
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Liago･ra Segawai YAMADA ×1
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                 PLATE 6

Liagora ceranoi(Ies LAMx. f. ipulverulenta YAMADA ×1
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                        PLATE 8

                  Liagbi;a r'ao;inosa IJAMx. ×1

The speeimen from Kaik6, B'ermosa, which eeiiieides with L. elongata ZANAR･D.
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Pl)ATE 9

                    LiagorararinosaLAMx. ×1
rphe speeimen from Daibanratu, Formosa, whieh eoneldes with L. Clteyneana HARv.
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Liagora mucosissima YAMADA ×1
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