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 ABSTRACT From the River
found 33 forrns ofdiatom, one
sclence.

Yoshino-gawa, Nara Prefectux'e, the author has
of which is described here as a new variety to

    The River Yoshino--gawa in Nara Prefecture is the upper course of the River
Kinokawa in Wakayama ,Prefecture. It rises in the eastern mountainous boun-
dary of TSTara Prefecture, w}aere iMt. Odai-ga-hara (l695 m over the sea) is
the highest summit, and runs down in deep gorges forming rapids and pools in
quick succession, receiving several tributaries over a stretch of 25 km. Having
run out into the middle portion of Niara Prefecture about 30 km south of Niara
City, tlae river flows along the northern foot of the Yoshino Plateau, which is
an attractive land noted for many historic sites and beautiful cherry-blossoms,
cand reaches to Goj6 City, a main tovLfn in the western boundary of the prefec-
ture.
    From Goj6 the river runs in its lower course of abot'tt 50 l<na length from
east to west through the alluvial plains in the northern region of Wakayama
Prefecture and empties into the sea at Wakayama.
    The upper part o'f the River Yoshino-gawa is composed of augites, amphi-
boles, and phyHites, which belong to the so-cal]ed Mikabu Series of Paleozoic
Era, and is sometimes accompanied by limestones.
    Late in April of 1965 I have carried out a survey of the River Yoshino-ga-
wa concerning its diatom-vegetation. On 28th April, it was fine and 15.0 to
23.00C jn atmosphei-ic tei[nperature, while on 29th April, jt was rainy and some-
what colder (11.5 to 14.50C). Throughout this survey, the temperature of
river water was in the upper region (a tributary called the River Nakaoku) 9.8-
12.60C and in the Iower region (the middle course of the inain streaiin) 12.8-
14.6eC. [l"he reaction of river water was generally calmost neutral (pH 7.4 -
7.5), but in some stations alkaline (plll 7,8, >8.4), perhaps ovLiing to the
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outcrops of Iimestones.
    At following stations were performed the survey of the
tion of algal samples (Table 1):

                   Table 1. Sbme data on the survey-stations
                          in the River Yoshino-gawa

Prefecteur
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          No. 5............ 10.3 i! No. 10 ............ 3.6 ii
          No. 7.H...".". 6.9" INTo. 11 ....m"". 2.7"
          No. 14 ............ O.5 "

    A great portion of ehe sessile algae was occupied by diatoms. Green alga
Ulollerix, desmid Cosmarium, and several species of blue-green a]gae were also
found there.
    From samples were enumerated the following 33 forms of diatom, the
majority of which belongs to Pennatae and only one species to Centricae :

Centricae

      1) Melosira varians C. A. Agardh

Pennatae
  Araphidineae
   Fragilariaceae
      2) Diatoma hiemale (Lyngb.) Heiberg
      3) Diatoma hiemale var. mesodon (Ehr.) Grunow
      4) Ceratoneis recta (Skv.) Iwahashi
      5) Fragilaria Vaaccheriae (KUtz.) Peter.
           var. caPitellata (Grun.) Patrick
      6) Synedra ulna (Nitzsch) Ehrenberg
      7) Sptnedra ulna var. Ramesi (Herib. et Perag.) Hustedt

  Monoraphidineae
   Achnanthaceae
      8) Cocconeis Placentula Ehr. var. Iineata (Ehr,) Cleve
      9) Achnanthes linealis W. Smith
     10) 1?hoicosPhenia curvata (KUtz.) Grunow

  Biraphidineae
   Naviculaceae
     11) Aravicula cryPtocePhala Katzing
     12) Aravicula salinarum Grun. var. intermedia (Grun.) Cleve
     13) Aravicula cari Ehrenberg
     14) Navicula viridula (KUtz.) K"tz. var. rostellata Ktitzing
     15) Cptmbella Prostata (Berkeley) Cleve
     16) Cymbella ventricosa KUtzing
     17) Cymbella turgidula Grun. var. niPPonica Sl<vortzow
     18) Cymbella excisa (KUtz.) De Toni
     19) Cymbella sinuata Gregory var. reniformis var. nov.
     20) GomPhonema Clevei Fricl<e
     21) GomPhonema olivaceum (Lyngb.) KUtzing
     22) GomPhonema quadriPunctatum (Ostr.) Wisl.
           var. hasta Wislouch
     23) GomPhonema acecminatum Ehr. var. coronata (Ehr,) w. Smith
     24) GomPhonema intricatum KUtz. var. Pumila Grunow
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 Nitzsclaiaceae
  25) Nitzschia linealis XM Smith
  26) Nitzschia tabellaria Grunow
  27) Nitxschia frustulum KUtz. Grun. var. subsalina Hllstedt
  28) Nitgschia fonticola Gi-unow
  29) Nitasclzia Palea (Ktrz.) "L smith
  30) Arit2schia acicbllaris NV. Smith

 Surirellaceae
  31) CymatoPleblra solea (Br6b.) W. Smith
  32) Surirella angarstata Ktltzing
  33) Suriiella biseriata Breb. var. bifrons (Ehr.) Hustedt

  The distribution of these cliatoms 'from the upper cotTi'se to the middle course
of the river is shown iiit the foilowing table (Tabie 2.) relateci to the presence or
absence of eacla form in each station:

    Table 2. The distribtttion of diatoms in the River Yoshino-gawa

Station

Sample

 iJ 2) )<i )(as >s, <F s) )I,2, >9 )<g,p,, >p,s,

i
 <i)

1) A4elosira warians

2) Dtltttoina hietn.n.ele

3) Diatoma hie2nale
  var. 7n.esodon
4) Ceratoneis f'ecta

5) Fi'agilai'ia Vlattcheriae

  vay. ct'{pitellata
6) Synedra ttlna

7) Sblnedra ttlna

  var. Ramvpst
8) Cocconei:s Placentttla

  var. I.i;,zveat.rt.

9.) Achnanthes linealis

l.O) Rhozcosphent-a. ctervt'eta

11) Nawicttla cryPtoced)hctla

l2) Navicula salintzru7n
  var. 'ints?'nzedia.
13) Navicttla ctzri,

l4) Nawicttla vi-ridula

  var. rostellctta
15) Cor?nbella pj'ostata

16) Cynzbella ventricosa

17) Cy?nbella tit,rg-idula

  var. ntPPontca
18) Cymbella ea'cisa

---- + -- ÅÄ+++ A- ++
-- "---+ -F -F ++ g- +

I,,ti',','t,tt

------ +-+--+-
-- +-+--++ -y ---
-- +ÅÄ++ÅÄ -Y ++++ -F

il-'llllll'lil'il
----------- "-
.e.---- +-+ -y hy -F

--.----e- ?+ÅÄ+
------- +-+-- {l
-y {- +++ -e ++++++ -F

ÅÄ+ÅÄ g- + -y l- t- -y -F -y -y --

-------  -Y --- A- -
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)1

)2

ii

)5

 19) CymbeJla sinttata

      xrar. 7'enifoJ'"zis ------ -Y -i- ---- -r
20) GomPhonema Clevei -t- -i- -'----------

 21) Go?nphonema olivaceitm + -t- -- -- + -t- -t- l- ++ -tun -tun -t-
22) Go7nPhone?nv•za qifaclriPunctatu7n

      var. htzsia -t- -t- ----+-- -t- - -tun "
 23) Go)nphonenii acit"ttnat'tt,in

      Var. coi'onaeta nv -- ma me nv mu -m+-- nd
 2t-i) Go]nPhone7na 'bttricattt,m•

      vay. pttmila ----"-++-----
 25) iV'itzschtla lineditlig ------ -h -t- {- -t- g= {- +
 26) Nt'tk"'sch'itz tabvpJtari`z - - - - - - - - - - - -t- -
 27) Nitxsch.i,.z f>'tesiult"n

      vay. sitbsali/'zez ------+ -- ---- -t-
 28) iV'it.ny.schitz j"on:,'icoltie -i- - -t- - - - - - - - nv nv nv
 29) Nit'xschia Palen ---- -i- - -t- -t- "- -Y -t- -i- --
 30) Nitxschicz ac i•ctt laris - - - - - - - -t- + -t- -Y + -t-
 31) Cs,matot}let{i'a sogetz - - - - - - - - - + -t- - -
 32) Sttrirella czng'ttsi'ai'tz ----------- -F -
 33) Siti`irellcz bisei'iai'tz

      var. blfi'ons ------ nv nv -- mu nt mf-

  From Table 2 the foilowing facts are known:
  The forins, xvhich ai'e 'found in all stations and sho"J naniely• the wiclest
distrib!ttion i'n the river, are Aehnanthes lineczlis, Csimbella ventricosa, Cym-
bella turgidula var, 'niPPonica, ancl GomPhonema olivacezem.
  The foi'nis, which are founcl not in aH, but 2n 'the i3aost stations, ancl also
distribute widely, are Diatoma htJemale var. mesodon, Ceratoneis recta, and
Sp,nedra ulna var. Ramesi.
  GomPhonema Clevei ancl Afitzschia fonl'icola are founcl only in tlae {ipper
course of the rivey (the Na}<aolgu-gawa).
  Aravicacla viridula xrar. rostellta, Navicula cari, Aritzsclzia linealis, 2Vitzschia
palea, Ai'itzschia acicz{laris etc, clo not cllstri'bute in the upper couyse o'k' the
river.

  Forins founci in the inidclle course of tke 'river are generally• niore nuixierous

than in the upper course.
   The doin'inant fornk in each sainple was as tioll,oxKrs:
       NTo, 1 ......... GofnPhonenza olivaceum
       NTo. 2 ......... GomPhonema Clevei
       )NiTo. 3 ......... Diatoma hiemale xrar. mesodon
       No. 4- ......... Diatoma hiemale var. mesodon
       IsLTo. 5 ......... Synedra arlna var. )l?amesi

       NTo, 7 ......... Synedra ulna var'. Ramesi
       NTo. g ......... Achreantlzes linealis
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        No. 9 ......... Cymbella ventricosa
         No. 10 ......... Achnantlzes lifiealis
         tTXTo, 11 ......... Nitzschia aciculare

                          /Notes on some forins

                     CeratoReis recta (Skv•) Iwahashi
                            (Pl. I, fig•s. 1-3)

    Y. Iwahas'hl (1936), Studies on Fresh-water Diatoms of X?Vestern Japan,
I. Jour. Jap. Bo't., Xrol. 12, p. 391, 'fig. 1, a-c.
    Length 38-6].Et, breadth rt,5-6.5F.t cat tlae wiclest, inidclle portion, striae 13--1-{1-

in 10/.e. (Data on the form from the River Yoshino).
    This 'taxon is closely related to Ceratoneis arcus KUtz, var. Hattoriana
INileister (I7r, tTVIelster, Beitrtige zur Baciilariaceenflora Japans,

II. Arch. ti, Hydrobiol., Bd, 9, 1914, S. 226-227, Taf. 8, Fig. 1-3), B. W.
Skvortzow (1936) has desc'ribecl this form from Kizaki IJtake under the name of
Ceratoneis arcbls var, Hattoriafm (Diatoms from Kizal<i Lal<e, I)hiiip. Jour. Sci.,

Vol. 61, p. 15, PI, 1, fjg, 38),

                  Fragilaria Vaueheriae (Ktitz.) Petersen

                    var. eapitel}ata (Grun,) Patric}<
                            (PI. I, figs. 9.,10)

    R. Patrick and Cli. X,V. Reimer (1966), The Diatoms of the United States,
Vol. I, p, 1.?.l, Pl, 3, fig. 16.
    Synonyms : Synedra caPitellata Grtin, Ii{, van Heurclg (1880-1881), Synopsis
cles Diatomees de Belgiqtie. Atlas, Pl. klO, fig. 26 ; Syf7edra Vai{clzef'iae Kcitz.
var. caPilellata Gi-un. F!-. IunItTste(lt (1930). Bacillariophyta (Diatome.fte), Pasc-
her's Stisswassey -Floi"a .M2ttelet'tropas. Heft 10, Aufl. 2, S. 161, Fig, 19-4..

     Length 17-23y., bread,th 3.5-5pt at t'he widest, middle poi"tion, striae 16-18
in 10Ft. (Data on the form from the River Yoshino).

          ' Synedra uina (Nitzsch) Ehr,
                                     t                      var. Ramesi (Herib. et Perag,) Hustedt
                            (PI, I, figs. ti--6)

     Hus'ted't (1930), Bacil. Pascher's Stlssw.-Fl, A(Iitteleuropas, Heft 10, Aufl.
2, S, 152, Iig. 163 ;Skvortzow (1936), Diatoms 'frem Biwa La}<e. Philip.
Jovtr. Sci., Vol. 6i, p, 258, 1'l. 6, fig. 14; Patricl< ancl Reimey (1966), Iiat.
Uni'ted States, Voi. I, p. 153, Pi, 6, 'fig'. 9.

     Synonyms: Synedra ttkia var. conlracla Ostrup. 1'atricl< ancl Reimer
 (1966), Diat. Unitec't Sta'tes, Vol. I, p, 150, P]. 7, fig. 3; Synedra Goalardi
I3r6bi'sson. I'. T. Cleve und A. Grtinow (1880), BeitrER'ge zur Kenntnis der
arctischen D,iatomeen. Kong'l. Sxrenska Vetensl<apa-Al<adeniiens Handiingar,
Bd. 17, IIo. 2, S. 1.07, Taf. 6, Ng, 119;Ch. S. Boyer (1916), The DiatoiMa-
ceae of Phiiadeiphia ancl Vlcinity, p. 48, Pi. 11, figs. 12 and 13 ; H. Kobayashi

 (1960), Diatoms in iNTagatoi'o Park, BuH. Clnichibii iN,Iiis. Nat. Hist., iNo. 10,
 p. 69, Pl. .1, figs. 2 cand 3; Pak-lck ancl Reimer (1966), Diat. United States,
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Vol. I, pp. 154-155, Pl. 6, fig', 8,
    Synedra zelna vai-. contracta is longer than Synedra ulna var. Ramesi.
Synedra (]oulardi is distinguished irom Spanedra ulna var. i?amesi only by tl?e
presence of fain't strlcfte through oLit 'the central area.

    Leiagth 45-60Ii, bireadth 7-9,tt, striae 11-12 in 10/.t. (Data on the Åío/m from
the River Yoshino).

                        Navicula salinarum Grun,
                          var. intermedia (GruR.) Cleye
                             (Pl. I, fig. 11)
   Patrick and Reimer (1966), Diat, Unitecl States, Vol. I, p. 503, Pl. 48,
fig, 2,

    Synonym : Navicula cr.yPtocePhala Ktltz, var. intermedia Gryin, Van Heurclg
(1880), Synops, Diat. Belg., I'1, 8, fig. 10.
    Length 33-36pt, breaclth 8-91.t, striae 14-16 in 10xi. (Data on the form from
the Rive!' Yoshino),

                     Navicula viridula (Kiftz.) Kiftz.
                      var, rostellata (Kljtz.) Cleve
                             (Pl. I, fig. 12)
    Hustedt (1927), Bacillaricftles aus dem Aol<ikosee in Japan. Arch. f'. I{ydro-
biol., Bd. 18, S. 164 ; Patrick and Reimer (1966), Diat, Unitecl Stcates, Vol. I,
pp. 507-508, Pl. 48, fig. 1.?. ; H. Kobayasi (1968), A Surve>r of the Fresh X,Vater
Diatoms in the Vicini'ty of Tolscyo. Jap. Jour. Bot., Vol. 20, p. 110, Pl. 5,
fig. 65.

    ILength 42-45/i, breaclth 9-10Ft, striae 9-10 in 10rt. (Data on the form from
the Rivey Yosh'ino).

                        Cymbella turgidula Grun.
                          yar. nippenica Skvortzow
                           (Pl. I, figs. 24-,.?.5)
    Skvoytzow (1936), Diat. Biwa Lake. Phiiip. Joiir, Sci., Voi. 61, p. 283,
PI. 2, fig. 8, Pl. 4, 'fig. tl.

    Length 32-35st, breadth 9.5-10.5I.t, striae l.2-13 in 10It. (Data on 'the form
'Åírom the Rlver Yosh'lno).

                     Cymbella excisa (Katz,) De Toni
                           (Pl. I, figs. 22,23)

    A. Schmidt (1887), Atlas dey I)iat., Taf. 71, F2g. 35 u. 36;Boyer (1916),
Diat. Philadelpliia, p. 61, pl. 18, fi' g. 19.
    The valve has a 'tumicl. ancl excised veRtral margin. Length 30-35ft, 9-10Ft,
stylae ll-13 in 10t.t, (Data on the form 'i"rom the River Yoshino).

                        Cymbella sinuata Gregory
                          var, reniformis var. nev.
                           (Pl. I, 'figs. 13-15)

    Valvis yeniformibus, 12-16At Iongis, 3-4v.e latis, striis 11-13 'iit 10pt.
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    Var. renifor"7is cli'ffers froni the type by its kiciney-shapecl valve. Ailoreovey
it is smaller than the type anci has dense striae.
    Length 12-16ft, breaclth 3-4/.t, stricae 11-13 in 10ft. (D.ftta on the 'Åí'oym from
Åíhe River Yoshino).
    Cerazfoneis reniformis Iwahash2, (Y. Iwahashi, Studi'es oii Fresh--water
Diatoms of X,Vestern Japan, I. Jour. Jap. Bot., Voi. I2, 1936, pp, 392-393,
fig. 1, g-h) is probably identical with this new variety of Cptmbella sinuata
Greg,

                       Gernphenema Clevei Fricl{e
                           (Pi. I, flgs. 17,18)
    -A. Schmidt, Atias d. Diat., rl)af. 234, Fig. 4-tl•-4-6 ; I""r. I-Iustedt (1938),
ILintersuchttngen tiber die I)iatomeen-II?lora von J.ava, Bali t'tnd Sumatra. Arch.
f. Iilydrobiol., Suppl,-Bd, 15, S. 4tl-1-442, ZL"a'f, 27, Fig. 15--18.

    H. Okymo (1952) has figtirecl this forin as GofnPh. braSiliense Grun.
(Atlas of Fossil Diatoms from Japanese Diatomite Deposits, Pl. 28, figs. 10 ancl
13), but H. van Heurck' figyire of GomPh. brasiliense Grun. (Syn, Diat.
Belg., Atlas, Pi. 25, iii,cr.. 17) differs coRsiclerably from Ol<uno's one and has
dense strlae.

    Length 35-40Ft, breadtli 5-6F,t, striae 10-ll. in .10st. (Dat.a on the for'm 'from

the Rivey Yosh2no).

                 Gemphonema elivaceurn (Lyngb.) Kastzing
                           (Pl. I, figs. 19-21)

    A. Cieve-Euler (1955), Die Dlatomeen von Schweden uncl. Finnlanc'l, Teii
IV, S. 19i-192, Fig. i291, L
    Valve ovale, with broad ro'ttnclecl apex. Margins at basal portion sonie-
tin'ies slightly concave,

    Length 14-26f,t, breadth 6.5-9ft, striae 15-17 in 10st. (Data on t'he 'forni
Å}'roni the River Yoshino).

               Gomphonema quadripunctaÅíum (Ostr,) Wisl.

                 var, hasta Wi$Iouch
                            (Pl. I, figs. 7,8)

    S. LrVi, XVislottch (192tl-), Beitrtlge zur I)icfttomeeiiflora von Asien, II. Ber.
d. Deutt. Bo't. Ges., P)cl. kl-.?,, S. 166-167, Fig. a-c ; Skvortzow (1936), ])iat.
Kizaki Lake. Philip. Jouy. Sci',, Vol. 6i, p. 5.9,, I)i. 10, t'ig. 31 ; Cleve-Euler
(1955), Diat, Schweden u I;innianci, Teil IV, S. 191, Fig. 1290, b-d.
    Length 20-23ft, breadth 8-9st, striae l4-1.5 in 10/.e. (]1)at,ft on the i'orm /k"om

the River Yoshino).

                       Nitzschia foRtico}a Grunow
                             (Pl. I, ti;'ig. 1.6)

    Hustedt (1930), Bacil. Pascker's SUssw,-Fl. Ayiitteleuropas, Iileft 10, Aufl.

2, S. 415, Fig. 800 ; Cieve-Euiey (l95.?-,), Djat, Schweden !'t. Finnlcancl, Teil V,
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S. 88-89, F•lg. 1500.
     Lengt'h 17-18f.t, breadth
(Dat.ft on the 'form from tlie

 3-4I.t, lceel ptmcta 12-13 in 10y, striae 28-30 in 10y.

River \oshino).

Explanation of Plate I

:k lz
'l

+..

.++...

7 8. "."...."....
 1

E, 10.
----------++

111 t---i-t--+---i-T--

IL'• -•-•-•--••-•

l3, ltl, I5. ......

i'

-+l---
1,g.

20,

23.

2tt,.

......-.....

..'...+..

.-.'..

 +iL/

+......,...

...--.-...-.

Cert.zt:'ong,is f'e,cta. (Skv•. ) Iwahashi

t,ot'•aedi't'e ul;iga, (,Nit'z, sch) F.ltr.

  var. R,g?ne."il (I-IC.rib. et Perag.) I'Iustedt

Genvpho??ema. qt{a.clt'idJt{nctcittim (Ost't-. ) XVisl.

  v•an hak/iez XXfis.lotich

Fi't7.gif.cv.i'eit'i, Iftu.tc.hei'i(,'.e (T<t'itz. ) Pet/er.

  x,ar. ctzpi,te.1•lt,tttz. (Grun. ) Pat/ric}<

2NrL?.-v.;ct{l.fe sali'f'gt?.?'une Gi'tui.

  var. :r2uJerngecl.ivfc (Grtnn.) CIeve

iNr`xxiietda vb'iditla (Ktltz. ) K'Citz.

  var. resttellt,'e'e. (,IKtlt'z. ) Cieve

C5,?n,be,lea. ,siRu.ttr-a Gregoi'y

  var. rel•ig.fvrsllis xrar. nov.

iNTit.t.y•sc.ii,itz j`bnt'icola Gri'tno"'

Gofn•f)hofgefno. rCTIeT,ei F-+y2cke

Go?7tpho.,zewna el.ix,t',.teet•,'n (1 yngb. ) ]1<(ltzing

C'.",inbellt?. e:vcisez <I<Vitz.i ll e :lroni

("'1),npbell:t.. x.u?'.o'g'ditla• Cirtui.

  var. ni'y),po'ntltzx Skvort'zoxv


