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       The Species of Estcheuma from Ryftkyk
                        and Formosa

                              By

                         YUKIO YAMADA

                      With Plates XXI-XXIX.

    Duying the eourse oE a study of the marhie algae from the sout}}ern

parts o£ Japan sexreral £oyms o£ the preseik genus were met with. As well

kno"rn to all phyeologEsts, the speeies o£ Er2ec]teiema are very dlfieult to be

disth}guished speeEfieal}y, beeause it･ is exeeedingly peyplexing to aetempt

to undeystaltd exaetly the speeies hitherto deseribed from the deseriptions

onl}', even Nsrhen they･ aye aeeompanied with figures. Recently, ho""srever,

WEBER･ xr･AN BossE stikdied the speeies £rom tlLe Malay arehipelago anct the

Indian Oeean very pyeeisely, and dist･iRgu2shect two seetions, Axi£era and

Anaxlfera aeeording' to t}}e differei}ee o£ tl}e anatomieal eharaeter. In

studying oxzr material, £his monogr'a,p}i was o£ great help.

    In the present papey seven speeies are eiiumerated whieh l}ave been

£ound hi the Rygkyfi arehipelago and Formosa. In deseribing them speeial
attention has beelt paid to gixre as maBy fig'ures and photographs as pos-

sible, wl}leh wexe t･a}<en £rom the materla} preserved in £ormalin soluttion.

    As to the anatomieal el}araeter t･here are some speeies, whiek proved to

be somewhat･ ineermediate £orms between the Axi£era anC{ the Aria-xifera.
For example ln E. mitricat2em f. depuaeperat'a, WEB. v. Bos. altd IZJ. omer･ica-

tiem WEB. v. Bos. f. iez･era･ssata YAA･I. the eentral rh!zoids are £ound, but
                -are i}ot so densely paeked toget･her as in E. geZatinae J. AG. and E. sew'a

J. AG.

    The expense £or eolleeting a part of the material used for the present

st･udy was eoveyeCl by a g'rant from the FounC{atie]. Eor the Promo£ion of

Seientifie and InC{utstrial Rieseareh o£ Japan, £oir whieh the writer exl?resses

here his best thanks.

   Seient･ifie Papers o£ the Institute o£ AIgelogieal Researeh, Faeulty ofi Seienee,
Hol<kaido impevial University, Vol. I, no. 2, 1936.
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       An analytical key to the species of Eueheuma from
                     Ryakyfi and Formosa.
1. Frond with thin longitudinally elongatelid eells (rhizoids) in the eeBtre

                                                               o    ------------------------------.!-----------------dt-----------"
1. Iiirond without yhizoid in the eentTe ..............................6

     2. Rhizoids veyy thiek-walled, pael{ed t･ogether very densely ......3

     2. RhSzoids not as above ....................................4

3. Branehes eoveyed with branehlets on ene side only ........E. gelatinae

3. Branches not as above, byanehlets opposite or vertieillate ......E. ser･ra

     4. psyond eovered densely with spine-like braltehlets ............5

     4. Yrond eovered spa.ringly NNTit･h spine-like branchlet･s ............

        ................................E. 7mericattem f. depaupera･ta

5. Bra,nehes o£ten irregularly inerassate ......E. 7n2erieatzem f. incrassata
5. Branehes llot incrassate ...............................E. str･iattem

     6. Braneheseylindriealoreompvessed.........................7
     6. Bra.nehescomplanate...........................E.Okainterai

7. Branches attenua£ed upwards ...............･.......･..･･･････-･8
7. Branehes not as above .................................E. crasstant

     8. Byanehlets clearly vertieillate..E. cz{pressoidetem var. vertieiZZata

     8. Branehlets llot as above ....................li7. czep･ressoiaeu]n.

                1. EucheumagelatiRaeJ.AGAR･Dii

    Spee. alg., vol. 2 (1852) p. 628, Epier. (1876) p. 602, Anal. alg. (1892)

p. 125; DE [l]oNi, Syll. alg., vol. 4 (1897) p. 347; WEBER vAN BossE, Ijiste

des alg. du Sibog'a, vol. 4 (1928) p. 412.

    Ii'etcus gelatinus EspER,, Ieon. fue. (1797) pl. 101.

    Japanesename. Kataonen-kirinsai･.

    Hab. Naha, RyGkya;B6kot6, psormosa. -
    The present speeies is the eommonest .E72echeu,"za in the vieinit･y of

Naha, being £ound on the eoral ree£s in the Iittoral zone. It is very
eharaeteristie that the under surfaee and bot･h margins of t.he branches are

densely eovered with Iong, thin branehlets whiIe the upper surfaee usually

remains smooth.

    The rhizoids in the centye of t･he frond are exceedingly thiek-walled

and paeked against eaeh othey very densely.

                 2. Eucheuma serra J. AGARDH

                    PIates XX!-XXII, Text-figs. 1-2.

    Spee. alg., vol. 2 (1852) p. 626; IDE [E}oNi, 1. c. p. 371JWEBER vAN BOssE,



            The Speeies of E･tte]te･uma･ from Rya]cyfi ftnd

1. e. p. all, pL 13, figs. 4-5; IKymN, Florideengat.

pl. 10, fig. 21.

   E2gcheuma nod2eZosze}n ARE$cKeuG, ``]Phye. nov.

I. e. p. 24, pl. Ie, fig. 22.

   Ja,panesename. Toge-kiri,ozsai.

   Hab. Iriomote-zima, Ryakyfi; Kelung', Dairj,

Kaik6, Formosa.
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   This speeies o£ E2echeteona seems to be distyibutect most widely on our

coast, £rom Sikine-zima, Idu Prov. to Garanbi, tlie south end ofi Formosa.

In every eharaeteristie the present specimens agree wel} with £he deserip-
t!oms and figures cited above, but there are st!11 ot･her ehayaetexs whieh may

be peeuliar in our speeimens or whieh liave not been described. The £rond

o£ our speeimens ls usua}Iy deeumbent･, though some branehes aye aseend-
ing. Oxx the under surfiaee in a.lmost all the presene speeimens there are

small wart-like pro£uberanees £orming one longitudinal row. {I]hey are
simp}e or ofte}i divided at apiees into 2-3 sharp, spine-like paxts.

    The xhizoids in the £rond of £his speeies are allied to those of
E. geZatinae J. AG.
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Fig. 2. E2teheuina serra J.

     -
AG. A.speeimen£romKailc6,Formosa. ×1.

      3. Eueheuma muricatum ,(G)iEMN) WEBER vAN BossE

                  I'late XXIII, Text-figs. 3-5

1. e. p. 413, p}. 12.

   .B'2ee2es muTicattts G)iELiN, Hist. fue. (l768) p. 11, pl. 6.

   .Z7'ue2ts spinostes ll]uRNER, ]IIIIst. £ue., vol. 1 (1808) tab. 18.

   IE7uche2{ma spinosum J. AGARDH, Spee. alg., vol. 2 (1852) p. 626, Anal.

alg. (1892) p. 122; DE {I]oNi, l. e. p. 369; Oi<AMuR,A, Ieon. of Japan alg.,

vol. 2 (1912) p. 41, pl. 61.

   Japanesename. Kir･itzsai..

   ffab. Miyako-zimaaltdNaha,IR･ytil<ya.

   As has already been ixientioned by £ormer aut･hors li7. enurieat2enz WEB.
v. Bos. !s exeeedingly varlab}e in habit altCl hi t.he Ryfiky･ft aychipelago it

is represented by the following foyms.
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   £. incrassata£nov. '   Hab. Miyako-zima and Naha, R}rak}ru".

    [I]his Sorma is very peevLIiay being inerassated !yregulariy at any plaees

of the bra.nehes. Some extreme £orms yemind one o£ E. crttstaeforone
WEB, v. Bos.

                4. EucheumastriatuiRScHMiTz

                  I}'lates XXIV-XXV, Text-figs. 6-7.

   Mar. Flor. von OsVAsien (Engl. Bot. Jahrb. Bd. 21, 1895) p. 151;
WEBEft vAN BossE, 1. e. p. 423, fig. 171, pl. Id, fig. 1, pl. I6, fig. 4.

   Japanesename. O-k･irinsai.

   ffaJb. Isigaki-zima altd Naha, Ryftky".

    The writer refers a number of speeimens from the.loealities mentioned

above to the present speeies. In geneera,1 they agree well w2th the deserip-

tion by SeHMiTz an{il photographs by WEBER･ vAN BossE. But in our speei-
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      IE'ig. 5. Ezte]teu7na onurieat･u7n･ NSrEB. v. Bos. f. i･ncrassa'ta･ Y.NMADA.

       A speeimen reminding one of E. erustaefor7ne XKTEB. v. Bos. ×1.

mens byanehes axe sometimes eompyessed espeeia}}y in tke upper poytioR,

or less o£ten tyigonous. From tlie o}d part o£ the £yond youns", rathey
smoot･h branelies often issue.

   In t.he eentye o£ t･he £yond tlxere are some rhizoids. These rhizoids ave
neithey so deltsely aggyegated nor so thiel<-xK'alled as in .El. gelatinae J. AG.

and E. serra J. AG.

    The pvesen£ speeies grows on the eoya} reefs in the sub}ittoral zone,
about 1-2 fat･h. deep.

               5. Eucheuma Okamurai sp. nov.

                 Plates XXVI-XXVII, Text-figs. 8-9.

   FyonS prostrata, lntrieata, anastomosans, basi fere oylindraeea, sursum

mox eoraplanata, ea. 1-1.5 em. Iata, vel iyyegulariter diehetoma vel trieho-

toma ve} ramos in lat･ere superiox'e emit£ens. Superfieies dorsalis ramorum
saepe eoltvexa, longitudinaliter st･riata, papillis tubereulosis in ramls

juxrenilibus saepe transversim disposit!s, dense obteeta, ventralis humilibus,

interdum hemisphaerieis sparsissime obteeta. Cystoearpia ignot･a.
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    Fig.･6. lfuclte･zt･ma sti'iatum ScHMITz.

A typieal speeimen £i`em Isigald, R･yiky6. x gfs.

   Japanesename. Okam2tra-k･ir･i･nsa･i･.

   Hab. [Miyako-zima.
   Prond prostrate, with brallehes oveylapping

anether, £orming a large eluster wit}i a diameter

and
of
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            TheSpeeiesofLztc]teit7nafromR}'ft1<}raaHdFormosa l29

neftrly eylindirea], at the base, soon beeoming compressed and complanet,ea

upwards, about 1-1.5em. wide, dixrided sometimes iyregulayly diehot,o-

mously or triehot･omously, sometimes sending branehes from the irepper sur-

faee. "(]rpper surfaee of byanehes o£ten eonvex, longit･udinally stria£e,

eoveyed rather densely xsit･h papillae, "l}Ue t-he other sttr£aee mostly not

wr2nkled. Papil}ae on the uppexh sui'£ace o£ byanehes nearly spherieal or
somewhat eonieal, densely produeed, o]' espeeial]y in the younger byanelies

£oerming transverse lines, £hose on tlie ot-her side sparingiy f.oand, xrcr>r lo",

usually £oyming ortly low e]ex'ations, ov semet･imes hemisp}}erieal. Coloutr

eameous.

    Aeeeyding to the age the 1}abit o£ t,he presellt, speeies is exeeedingly
variable, in age all the papillae beeoming xrex'.v lo" (fig'. 9). Among eur

speelmeRs theve is ene in Nsl}ich many yoang sl}oots issue £rom the upper

surfaee as "vsTe}]. as firorn bot･h margins o£ branehes. Crhose young byai}ehes

aTe ereet and do not sko" maRy papillae, being iieayly smooth (figi. 8).

    In eyoss seet･ion o£ the £rond o£ this speeies there aye no yhizoids, and

t-s' itt". ,h',.

I.gp,wa. i,

  U]i(cjtelt?na      woig.9. 0kamurai･
An old speeiineii from AIiyako, Ryftkyfi.

Y'A"[A.DA.

 SIightl>' redueed.
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so this speeies eleayly belongs t･o the seet･ion ABaxi£eya. Among tke specles
belonging t･o this seetioia E. Cottoez･ii WEB. v. Bos. seems t･o be related most

e}osely to the present speeies, but they ean be distiiiguished by the differenee

ef t･he ramifieat･ion and that of the pa,pillae.

                                                         A   The Iate Dr. K. Oi<AMuRA Teported E. cr?tstaefoe'one WEB. v. Bos. £yom
IK6t6sho,i) }i"ormosa. (foymerly lie }}ad ident･ified it with E. Cottonii WEB.

v. Bos.). His speeimen is only a £yagment as mentioned by himself, but
it a.ppeays to the present･ writer to be the sai[ne as E. Okam･z{rc}i.

   [Vhe present speeies groxvs on the eoyal reefs in t･he sytb･littoral zone,

about 1-2 £athoms deep.

                             ,
              6. EueheumaerassumZANARmNi
                  P]ate XXVIII, E･, Text-fig. 10.

   PI}ye. IPapuanae (1878) n. 7J DE [l]oNi, ]. e., p. 375; WEBER･ vAN BossE,

l. e., p. 419, pl. 13, fig. 6.

                IEnig. 10. E2echcuon･a erasszem ZANARD.

              A speeimen £rom Garanbi, Formosa. ×1.

   1) K. OKA)LfuiRA: Oll the marine algae from K6t6sho (Bull. Biogeogr. Soe. Jap.

vol. 2, 1913) (under E. Cbttonii WEB. v. Bos.); Id., Ieon. o£ Japan. alg., voL 6 (1932)
p. 65, pl. 281, figs. 13-a6.



            TheSpeeiesofEt{cheztonafvomRyGlcyaftnalE'ormosa 131

    Japanesename. B6-kirinsai
    IIab. GaraRbi,Formosa.
    At Garanbi, the south end o£ Formosa some speeimens of Etechetw?za

have beell eolleeted b.v･ the writer whieh eorrespond well to t,lie deseription

of the present speeies. Beeause the deserlptioBs eited a.bove are a].1 veyy

shoyt, the ful} deserlptioll of our speeimens is given heye.

    Frond eylindrical, O.5-1.0 em thicl<, unilaterally or, more usua}ly veyy

irreg"ulayly branehed, forrning aix irregRlarly deeumbent mass; branches

intrieate, attaehed to eaeh ot}iey, eove}'ed densely Ns'ith short eoniea} spine-

lil<e branchlets. Cystoearps spl}erieal, rat･her }arge, oEten apievtlate,

seattered sparing}y. In t･he eentre o£ t･he frond there is no rhizoid but
some small eells xs'hieh do not elong`ate longituC{inally, aye found among-

large ones.

    AII speeimens grow on the eoral reefs xvhieh a,ve exposed when t}}e tide

is low.

"

          7. E"cheuma cupressoideum WEBER, vAN BossE

              ?late XXVIII, l, ?late XXIX, Text-fig's. 11-13

l. e. p. 421, pl. Ig, figt 3.

    Japai}esei}ame. Byakusioz-Ki･rii?sat'.

    [[E[ab. Miyako-zima.

    The £yond o£ this speeies forms a rathey large entangled mass whieh
eovers the substrat,"m. It seems t,o ereep at first on the snbstrat･uill, biit t･l}e

bran.ehes are ereet alld t･hey attaeh to eaeh other o}' to ot･her t･hings, thus

£orming so entangled a mass that it is diMettlt to separate them wit･heut
damage. Byanehes issue usually unilateya}, eyllndrieal and eoveyed with

short eoniea} branehlets wl}ieh are rather deRsely set or oEt･en vertie211ate]y

ayraRged. [rt the basal poirtion, ho"'eve]r, the fron(l is iryegu}arly diehoto-

mous and o£tei} beeomes some7vs'liat eompressed; it･ ls eovered wit･h small
wart-iike papi}lae not xreyy densel.y.

    [I)his typieal £orm a,grees fairly "'ell "rkh the description aiiCl the photo-

gyaph eited above, while there is sti}I. another £orn'i 'vr}}ieli must be fereyred

to the present speeies bnt･ ls well disting'uEshed b.v t･he differellt habit.

[(]herefore it seems best to deseribe it as a xrarlety o£ E. e･i{･pressoide2e･m･

WEB. v. Bos.

    vax. verticillata var. nov.

    Japanese name. Husi-K･irinsa･i.

    Ha,b. Miyako-zima.
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     Fig. 11. Eueltete7na cupressoide･tw}t WEB. v. Bos.

A typical speeimeii frem Miyako, R･yfi1<yfi. Slightly redueed.

    Frond thicker than the speeies, and arrangement of the ramuli
evidently vert･ieillate.

    The frond of the Rew variety is very mueh thicker than that o£ the
typiea} foym, being about 7 mm. in diameter, and the who}e entaltgled mass

of alt iRdividual reaehes about 16 em aeross or mueh more.

    The ultimate yamuli aye eonieal in shape, short and th2ek, rathey sharp

at the apiees, and produeed clearly veTtiei}la･tely at f}rst, but afterwar{il
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                  WEB. v. Bos. var. vertic･illata YAasfADA.

                 A part of the fig. I2. Slightly redueed.
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Eue]teuma serra J. AG.

  A dried speeimen frem K?il,g6,

Entcheuma serra J. AG.

  A driect speeimen from Garanbi

"ormosa.

, ?ermosa.
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1. Eueheuma on2tricatuen VSrEBER vAN BossE.

     f. imcrassa･ta f. noy.

         Tlie,eo-typespeelmep. ×l

2. IiJue]temna･ enurieatuan WEBER vAN BossE.

     £. depatepera･ta WEBER vAN BossE.
         A speeimen from Naha, Byfikyti. ×1
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五1駕0んθ望疋？ηα8加¢α撫？π． rCHMITZ．

　　Aspeeimen　from　M：iyako－dima，鼠y蝕ya．　x1
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Eucheuma striatum ScHMiTz.
   A specimen witl} numerous young slender branehes. Slightly reduced.
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翫。為伽｝Lα0肱？加白．¢．sp．．・．船vレ　　．．t

　　　Aspeeimen　with　young　s｝100七s．　Slightly　reduced。
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PLATE 29

Eue]teuma ettpressoideu7n WEBER vAN BessE.

    var. vertieillata var. nov.

        The type speeimeii. Slightly redueed.
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