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On Some Species of Spongomorpha

  Hokkaido, Japan

from

By

YOSHIO SAKAI
v

   In consequence of studies on the SPongomo2tPha-complex by several Japanese

phycologists, the following six species, two varieties, and one form of the genus

SPongomo21Pha, and two species of the genus AcrosiPhonia have been reported

from E{okkaido, the Kurile Islands, and Saghalien:

   genus SPongomorPha KuETziNG
         1. SP. aofctaKuETzlNG

        2. SP. duriuscula(RupR.)CoLr.iNs

        2a.var.cartilaginea(RupR･)YAMADA '
        2b. var.tenuisYAMADA, ･
        3. SP. HystrixSTRoEMFELT
        4. SP. Mertensii (RvpR.) SETcHELL et GARDNER
         5･ SP･ ochotensisToKmA

         5a £tenuisToKiDA
         6. SP. saxatilis (RvpR.) CoLuNs

   genus AcrosiPhonia J･ G･ AGARDH
         1. A. duriuscula (RupR.) YENDo
         2. A. Mertensii (RupR.) YENDo
   Since 1951 the present writer has been studying systematically the species

of the genus SPongomorPha from Hokkaido under the direction of Prof. Y.
YAMADA. The following four species and one variety are described in this
paper ttsing chiefly specimens preserved in forrnalin solution. To the diagnostic

characters of the species of the genus SPongomorPha the present writer has

added some characters such as rirn-shaped septum'(Figs. 1,E; 7, D etc.),
sterile branch (Fig. 6, A), and thickness of cell-membrane. Especially, the

rim-shaped septum seem,s to be peculiar to the genus SPongomorPha.

   Sincere thanks are expressed to Prof. Y. YAMADA for his kind guidance
and valuable suggestions during the course of this study.

     k
                     L Spe¢ies ramis erectis

   SpongomorphabreviarticulataSAKAT,spec･nOV. Figs.1-3
   Frendibus epiphyticis vel saxicolis, ca. 3-5 cm altis, fusco-vel Iuteo-viridibus,

'
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rigidis, erectis, densis, non implicatis; rhizoideis descendentibus ex partibus in-

ferioribus frondium, ordinis ramosis, tenuibus, 40-50Lt crassis, cellulis diametro

2-5-plo longioribus, chromatophoris laxis; membranis cellularum diametro 114-

1!6-plo crassioriblls in partibus omnibins frondium; ramis principalibus erectis,

lee-130 iet crassis, cellulis diametro 1}-3.0-plo longioribus, horizontaliter striatis;

ramis ramulisque rectis, elongatis, secundis, raro oppositis, axilis acutis, maxime

200pt crassis, cellulis brevioribus, diametro 1!3-1.e-plo longioribus; cellulis
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  A.
  B.
  c.
  D.
  E.

1. SPongo7nomphaTl.breviartic2elata SAKAI.

 Upperpartoffrondwithsporangia. × 7.
 Middle part of frond with sporangia. × 7.

 Basalpartoffrondwithrhizoids. ×23.
 Mother eell of braneh showing inclined septum. × 5'2.

 Rim-shapedseptum.×200. .'
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maternis ramorum ramulbrumque inclinatis; sporangiis formatis in rarnulis
ramisque, solitariis raro binis vel ternis; septis cellularum oriformibus elaboratis

in partibus omnibus frondium.

    Japanese name: Kitahii-motsuregusa (nov･)

    Type Jocarity : Menashidomari, Kitami Prov.

    Distribubion : Okotsu,KushiroProv.
     ,    Fronds epiphytic or saxicolous, about 3-5cm high, dark or yellowish green

in,color, rigid, erect, dense, not entangled together; rhizoids descending from

lower parts of fronds, ordinarily branching, slender, 40-50pt in diam., cells 2-

5 times as long as.diam., with thin chromatophores; cell-membrane .114-1!6
times as thick ti$ diam. in all parts of fronds; primary branches erect, 100-

130pt in diam,., cells 1}-3.0 times as Iong as diam･,, with horizonta1 striations;

branches and branchelts straight, elongate, secund, rarely opposite, reaching

200 pt in diam., cells' shorter, 113-1.0 times as long as diam.; mother cells of

branches and branchlets inclined; sporangia formed in branchlets and branches,

solitary, seldom two or three in succession; septa elaborate.rim-shape in all
parts of fronds.

    The new species grows on the fronds of Phyllospadix sp. or on rocks, and

has sbort segments and elaborate rim-shaped septa (Fig. 1, E). Further-
more, the septa of branch- and branchlet-mother cells are inclined to the

hranching direction CFig･ 1, D)･ . -.
                                                              v.   'On the shore of Okotsu, near
Kushiro City, globular masses of this

alga were collected by Mr･ S. SATo.
He said that many SPongomorpha- ' g''
                                    /balls which have dark green color '
wer.e fioating on the sea-surface at

the beginning of August, 1951. The

present writer, however, received

only one SPongomorpha-ball from,
him' (Fig. 2), and the writer t
himself collected only pome broken

balls cast ashore. At a glance,'the

ball has a similar appearance with

Aegagropila Sauteri (NEEs) KuE-
TziNG from Lake Akan, Hokkaido.
The' ball.in question differs from
Aeg. Sauteri'by its rough surface and

about 5.5 cm in diameter, dark green in

filaments of the new species which

of the fronds which form the ball arise

ce

j

I

                                    Fig. 2. Globular mass of Spongomo7wha

                                         breviaTticulata SAKAI. × 1.

                                     irregularly arranged filaments. It is

                                     .color, and consists principally of the

                                 arrange in an irregular manner together
with some fragments of Ahnjeltia Plicata in the centre of the ball. The rhizoids

                                    'in all directions from all parts of the

'

'
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Fig. Fiiaments of
globular mass of S)ongo-
onorpha breviartientata.

A. Fragment of frond with

  rhizoids. ×20.
B. Rhizoid arising from tip

  eell of brandhlet. × 30.

    Mar. alg. Urup.
 I, no. 1, 1935) p. 11;

alg･ Kurile Isi. Pt. 1

II, figs. 1-2.

    Fronds saxicolous,
gether, but dense, rigid

from basal parts of

times as long as
 times as thick as

 80-140pt in diam.,

 strlatlons'
         '
 and branchlets;

in lower parts, but

 cells

        Z Sakai

fronds, even from the top cells of the branchlets

(Fig. 3, A, B). From this fact, it seems to the

present writer that the fragments of the fropds of

SP. breviariiculata are able to live in the ball.

    The characters of the fronds of the SPongo-
morPha-ball differ from those of SP. breviarticutata,

only in existence of rhizoids which arise from all

parts of the fronds. All other characters, however,

are about the same as in this new species.

    In the dimensions, rigidity, sporangium, and
ramification, the new species resembles SP. Hystrix

f. Iittoralis JbNssoN. The length of the segments of

the new species, however, is much shorter than that

of JbNssoN's alga in the lower portion, and Ionger in

theupperpartofthefronds. (Thatis,thenewspecies
differs from JbNssoN's alga by the length of its seg-

ments which becomes shorter upwards.) On the other

hand, the new species resembles AcptosiPhonia
.flabellijiormis JbNssoN in its rigidity, short segment,

and ramification. But, A. .17dbelldermis is dis--

tinguishable from the new species by its prostrate-

lying habit, by its wide filaments, and by the long

segments in the upper parts of the fronds.

               about
               , not
             fronds,

            diam.,

           diam･,

              1-3 times

     cell-membrane

         branches
            obtuse in upper parts, branching lateral,

1-3 times as long as diam.,

        Spongomorpha duriuscula(Rum{.) ComJiNs

                  var.tenuisYAMADA Fig.4･

(Sci. Pap. Inst. Alg･ Res., Fac. Sci., Hokkaido Univ. vol.

 OKAMuRA, Nippon Kaiso Shi, 1936, p. 72; NAGAi, Mar.
<Jour. Fac. Agr., Hokkaido Univ･ vol･ 46, 1940) p. 31, pl.

       Ie-15cm high, green in color, not entangled to-

       adhering to paper in drying; rhizoids descending

      numerous, branching, 30-60pt in diam., cells 2-8

     with thin chromaeophores, cell-membrane 1110-117
    ending in roupded celis; primary branches straight,

         as long as diam･, sometimes with horizontal
     thin, 119-1115 times as thick as diam. in branches

    and branchlets straight, dilated upwards, axils acute

                                 110-180itt in diam.,
         with slightly coi3stricted articulations; frporangia
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              Fjg. 4. Spongo7reo7paha

  ' A.Upperpartoffrond
               B. Upper part of frond.

               C. Basal part o£ frond
                  stmations. ×51.
               D. Rim-shaped septum. ×
               E,E･ Terminal

reaching 200u in diam., formed in
succession, with slightly constricted

in middle parts of fronds, but more

    Japanese name: Hoso-motsuregusa･
    Distribution: Hokkaido;Kurile
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    elecriuse2ela.v. ten2{is YAMADA.

      withsporangia. xl2.

        × l2.
      with rhizoids and horizontal

        200.

part of rhizoids. ×60. '
      upper parts o£ fronds, 2-3 or more in
     articulations; septa normally rim-shaped

     simple in other parts.

     Islands.



    This alga is cornmon on the shores of Hidaka and Akkeshi, where it grows

on rocks in the tidal zone, it shows rigid texture in spite of its thin cell-membrane.

    According to CoLLiNs (1909, p. 357), SP. duriuseula (RupR.) CoLLiNs has

"patent or recurved ramuli". Afterward, SETcHELL and GARDNER (1920) placed

this species among the group which has never hooked branches. Furthermore,

the present writer can not 6bserve any recurved branch in a specimen of
ClacloPhora alaskana CoLLiNs (Phye. Bor.-Amer. no. 225), the synonym of the

species. Moreover, in this variety no recurved branch is ever observed.

    Spongomorpha saxatilis (Rup".) Con;)iNs Fig. s.

    Green alg. N･ Amer. (1909) p･ 360; Ibid., Mar. alg. Vancourver Isl. (Victoria

Mem. Museum BulL no. I. 1913) p. 104; SETcHELL and GARDNER, Mar･ alg･
}'aciS coast of N. Amer. Pt. II (1920) p. 226; YENDo, Note on alg. new to Jap.

(Bot. Mag. Tokyo vol･ 30, l916) p･ 245; OKAMvRA, Nippon Kaiso Shi (1936) p. 73;

KAwABATA, List mar. alg. Isl･ of Shikotan (Sci. Pap. Inst. Alg. Res., Fac. Sci.,

Hokkaido Uhiv. vol. 1, no. 2, 1936) p･ 201; NAGAi, Mar. alg. Kurile Isl. Pt. 1

(Jour. Fac. Agr., Hokkaido Univ･ vol･ 46, 1940) p･ 34; YAMADA and TANAKA,
Mar. alg. Akkeshi. (Sci. Pap. Inst. Alg. Res., Fac･ Sci･, Hokkaido Univ. voL 3,

no. 1, 1944) p. 50.

    Cbnj2;rva saxatilis RupREcKT, Tange d. ochot. Meeres (1851) p. 403.

    Cladb¢}hora saxatilis (RupR･) DEToNi, SYII･ Alg- I (1889) pi 311; SETcHELL
and GARDNER, Alg･ N.-W. Amer. (19e3) p. 223
    Fronds saxicolous, 3-10cm high, rich green, not entangled together, but

dense, rather rigid, adhering to paper in upper parts of fronds; rhizoids de-

scending from lower parts of fronds, numerous, often branched, 35-65 pt in diam.,

4-9 times as long as diam., with thick cel}-membrane, 1/4-1!3 times as thick

as diam., rarely with horizontal striations; primary branches straight, lateral,

axils acute, 80-140 pt in diam., reaching 170 pt at tips, cells 1-3 times as long

as diam., sometimes with horizontal striations; branches in middle or lower
parts of fronds acuminate, alternqte or sometimes oPposite, axils acute, 80-100 /t

in diam., S-IS times as long as diam., cell-membrane 1110-1/14 times as thick

as diam., with dense chromatophores; branches in upper parts of fronds dilated,

lateral, axils acute, 110-150pt in diam., sometimes reaching 180pt in tips, 3-7

times as long as diam., cell-membrane soft, thin, 1110-1/17 times as thick as

diam･, with thin chromatophores, ending in clavate cells; sporangia formed in

ali parts of fronds, rarely in dilated branches, solitary, sgmetimes 2-3 in suc-

rChe:.zSoi:.dnsl SePta nOrMallY riM-ShaPedi, but more simple in dilated brapches and

                                                       tt                                                     '   Japanese name: Togenashi-motsuregusa.
   Distribution: I{[okkaido; Kurile Islands; Pacific coast of North America;
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dilatedbranehes. ×IS.
                 -- -
   and horizontal striations.

   E. Tip of dilated branch.

    sporangia. .× 37.

B

+

ongomorpha saxatieis (RupR.) COLLINS

   showing .   howing acuminate branehes with sporangia. × 18.

  with rhizoids ×27.
   ×230. ×23.branch with two

t.
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    This characteristic species was described basing on the existence of two

sorts of branches, the acuminate and dilated ones. The cells of the acuminate

branches are able 'to become sporangia ' (Fig. 5, B). On the other hand, the

cells .of the dilated branches are not able to form a sporangium. Further-

more, the dilated branches have thin chromatophores and cell-membrane, simple

rirn-shaped septa and clavate tips. The dilated branches seem to be sterile

branches, as in SP. heterocladia SAKAi. The branches adhere closely to paper

in drying.

                     IL Species ramis recurvatis

    SpongomorphaheterocladiaSAKAi,spec.nOv. Fig.6.

    Frondibus epiphyticis, ca. 3-4 cm akis, fusco- vel luteo-viridibus, gracillibus,

densis,.partibus inferioribus implicatis; rhizoideis descendentibtts ex partibus

inferioribus frondium, numerosis, simplicibus vel ramosis, ca. 25-50pt crassis,･

cellulis diametro ca. 2-9-plo longioribus, mernbranis cellularurn diametro ca.

113-plo crassioribus, chromatophoris laxis; ramis principalibus rectis, crassioribus,

ca･ 100-130 pt crassis, cellulis diametro 2-5-plo longioribus, membranis cellularum

diametro 113-1!4-plo crassioribus; ramis recurvatis emittentibus ex partibus

inferioribus et mediis frondium, lateralibus, axilis acutis, tenuioribus, 35-80pt

crassis, cellulis diametro 1-4Fplo longioribus, membranis cellularum tenuibus,

apicibus obtusis; ramis sterilibus rectis, emittentibus ex partibus superioribus

frondium, alternis vel nonnumquam secundis, celiulis inferioribus 80-IOOpt crassis

et diarnetro aequalibus, sed superne 60-80 pt crassis et diametro maxime 10-plo

longioribus, chromatophoris Iaxis; sporangiis formatis in ramis recurvatis et rarnis

normalibus, seriatis; orificiis sporangiorum operculis ornatis; septis cellularum

oriformibus normalibus in partibus mediis et basellibus frondium, sed formibus

simplicioribus in ramis sterilibus et rhizoideis-

    Japanese name: Iburi-motsuregusa <nov.)

    Type locarity: Muroran, Iburi Prov. (M･ AKiyAMA).
    Fronds epiphytic on Phyllospaaix sp., about 3-5 cm high, dark- or yellowish

green in color, soft, dense, entangled in lower parts, not above; rhizoids de-

scending from lower parts of fronds, numerous, simple or branching, with thin

chromatophores, about 25-50pt in,diani., cel}s about 2-9 times as log as diam･,

cell-membrane about 113 times as thick as diam.; primary branches straight,
wider below, about 100-130,a in diam., cells 2-4 times as long as diam,. cell-

membrane lf3-114 times as thick as diam･; rectirved branches issuing from '

lower parts and middle parts of fronds, lateral, axils acute, slender, 35-80pt

in diam., cells 1-4 times as long as diam., cell-membrane thin,' apices obtuse;

sterile branches straight, issuing from upper parts of fronds, alternate or some-

times. secund, cells 80-100pt in diam. as long as diam. below, but 60-80pt in
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            B. Middle
                sporangla.
            C. Reeurved
            D. Basal part with rhizoids.

            E. Recurved
            F. Empty sporangia with !ids.

diam. and reaching
phores; sporangia formed

orifices of sporangia

parts o£ fronds, but

    The new species
sp. The fronds of
curved, the sterile,
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Fig. 6. S2)ongomo7'pha heteroclaclia

          frond showing steri!e byanehes.

    part o£ frond showing recurved branehes

    ' ×20.
      branehes. ×20.
                   × 30.
      brancb with sporangia. × 60.

                     × l2e.

10 times as iong as diam. upwards, with thin chromato-
      in recurved branches and normal branches, seriate;

 with lids; septa normally rim-shaped in middie or lower

 more simp!e in steriie branches and rhizoids.

  is found in spring growing epiphytically on Ph'yllosPadix

the alga comprise three sorts of byanches such as the re-

and the rhizoidalones. At aglance, the fronds of the new



species are not entangled together in the lower parts. Moreover, the obvious

character of this species is harring a lid on every orifice. Generally, the lids

attach on the upper end ofi the orifices of the sporangia, but they detach easily.

Furthermore, the present writer chserved sometimes the lids on the orifices

of SP･ breviarticulat4. However, existence of the lid in the frond of SPongo-

morPha has nct yet been described by any author. The sperangia form seriate

rows (long ones consisting of 20 sporangia) in recurved and in normal branches.

The rim-shaped septa have normal form in the middle or lower parts of the
fronds, but show mere simp}e form in sterile branches and rhizoids.

    In general'characters, the new species seems to show some relation to
SP･ cincinnata FosLiE. K3ELLMAN (1893, p. 79) described regarding Acrosiphonia

cincinnata (SP. cincinnata), "Ramuii superiores curvati, patenies, inter se

implexi, rami principales usque 115pt crassi". In the new species, however,

the branchlets of the upper parts of the fronds are straight, sterile, and have

aciite axils. In addition to these characters, the new species has the lids on

the sporangia. These characters distinguish most clearly the new species from
al'1 other species of St)ongomo2cPha･

    Spongomorpha spiralis SAKAi, spec. nOv･ Fig. 7.
                                                                   ,
    Frondibus saxicolis, ca. 3--5cm altis, fusco-viridibus, graciilibus, densis,

implicatissimis; rhizoideis descendentibus ex partibus inferioribus frondiarn,

mmmerosis, simpiicibtts vel ramosis, tenuibus, 15-40 pt crassis, cellulis diametro

3-9-plg longioribus, chromatophoris laxis, membraniS cellularum diametro ca.

117-1110-plo crassioribus; ramis principalibus et ramis 1ateralibus, vel sparsis,

axilis patentibus in partibus mediis et superioribus frondium, sed acutis in
partibus inferioribus, 55-75pt crassis, cellulis diametro 1-ii-4}-plolongioribus,

membranis cellularum tenuibus, ca. 1/10-plo crassioribus, articulis leviter coR-

strictis; ramis reeurvatis numerosis in partibus omnibus frondium, secundis,'

non acuminatis, articulis leviter constrictis; sporangiis formatis in partibus

omniblts frondium, extra rhizoideis, seriatis (maxime 17 sporangiis); septis

cellularum oriformibus normalibus in partibus basalibus frondium, sed forfnibus

$implicibus in partibus superioribus et rhizoideis.

    Japanese name' Uzu-motsuregusa (nov.).
    Type locarity : Horoman, Hidaka Prov.

    Fronds saxicolous, about 3-5 cm high, dark green in color, soft, very dense

and entangled together; rhizoids descending from lower parts of fronds, nurner-

ous, simple or branched, slender, 15-40pt in diam., cells 3-7 times as long as

diam., with thln chrematophores, cell-membrane about 177-1110 times as thick

as diam.; primary branches and branches lateral, or irregular, axils patent in

middle and upper parts of fronds, but acute ' in lower parts, 55-75 pt in diam.,

,
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                    Fig. 7. S))ongomorpha spuiralis SAKAI.

         ･ A. Upperpartoffrond. ×23.'
             B. Middle part of frond with seriate sporangia, ×23.
             C. Basal part of £rond with rhizoids. × 23.
             D. Rim-shaped septum. ×250.
             E. Rejuveneseens in rr)iddie part o£ froRd. × 60.

cells IS4} times as long as diam･, cell-membrane thin, about 1110 as thick as

diam., with slightly constricted articulations;' recurved branches numerous in

all parts of fronds, issuing secundly, not acuminate, with slightly con$tricted '

articulations; sporangia formed in all parts of fronds, excepting rhizoid, seriate

(long ones consisting of 17 sporangia); septa normally rim-shaped in basal parts

of fronds, but simple in mrddle parts and rhizoids.
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    The new species is characterized by its digitate tufts, many recurved

branches, and soft filaments.

    The new species resembles SP. Mertensii CRupR･) SETcHELL et GARDNER,
but it differs from SP. Meriensii by its dark color, soft fronds, dense habit,

and slender branches with wide axils. On the other hand, the new species
resembles SP. ochotensis ToKiDA and SP. spineseens KuETziNG. However, the
new species differs from the former by its soft texture, saxicolous habit, slender

diameter, and thin and soft cell-membrane. The latter is distinguished from

the 'new species by its wide diameter, short segments, and having spinous
branches.

'


