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    The sample of the remarkable deposit of diatomite, upon which
the observations have been made, was ferwarded to me some time
ago by Prof. TAr,(!ui KAwAMuRA of the Zoological Institute, College
of Science, Kyoto Imperial University. The sainple consists of pieces

of whitish color. The following general features rnay be pointed
out in connection with this deposit.
    1) Its diatoms are all of fresh-water origin, except only one
marine species-Melosira Sol.
    2) In external appearance it exhibits a great degree of uniformi-
ty. Large EPitkemia, small StePhanodiscus, Fragilaria, AmPhopta,
small frustules of Cymbella and large DidymesPkenia and Pinnularia
predominate. Net unfrequeRt were large Synedra, Melosiva, AmPhi-
Plenra, GomPhonema, DiPZoneis, Stattptoneis, Navicula and Pinzzrdar'ia.

    3) Pinmtlaria lignitica, known from Nippon fossMn lignit and
Melesira undMZata reported as fossiHn Europe were found in Saga
deposits.

    4) As to the similarity of Saga diatom fiora to the recent one
of Nippon lakes, the following fossil species from Saga are found in
Biwa, Aoki, Klzal<i and Ikeda Lakes. They are : Melosira ttndulata,
StePhanodiscus astTaea, different species of Fragilaria, RkoicosPb.enia
curvata, Caloneis SiZicula, DiPlo7zeis ovaZis, DipZoneis Smithii var.
niPPonica, Navicula casPidata, PinnasZaria microstau?'on, Pinnularia
Signitica, Pimtularia ffaitleya7?a, AmPhora ovalis, Cymbeiia sinuata,
Cymbella Prostvata, Cy?ptbella cistnla, Gomphonema augur var. Cau-
tieri, GomPhonema intricatum, Gomphonema vastt{m var., Epithemia
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cistula var. lscnaris, EPithemia sorex, RhoPatodia gibba, EIantzschia
a'mPhioec.vs and Surirella ptobusta var. sPlendida. Some endemical
Nipponic diatorns have been also recognised in Saga deposits. They
are-DiPlo"eis Smithii var. niPPonica, Pinnularia tignitica, Pinnularia

cucumis, GomPho72ema ting•atatum and Gomphonema vastttm var.
   5) The occurrence in Saga deposits of some tropical species and
at the same time the forms of northern or arctic habitat are rerr}arka-

ble. Such extraordinary mixture was also observed recently in large
Nippon Lakes and this gives sorr}e idea up to the climate of NeogeRe
time. Melosira emdttlata, a distinct species, widely distributed now
in tropical countries, is fairly common in Saga deposits. Pinmtlaria
Httstedtii, recently described from Canton River, China, is also com-
mon in preparations; Pinnasla7ia _Yartleyana, 1<nown from Liberia,
Africa afid from Demerara River, South America, was Rot unfrequent
in the above gatherings.
   The most remarkable was the discovery in Saga deposits of large
diatoms known as DidymosPhenia. ge-yn.inata var. czsrvata, a form up
to date endemical to Baikal Lake of Siberia. It is interesting to note,

that PidymosPhenia geminata, wit'n its varieties, occurs only in
Northern part of Eurasia and jn mountaiRogs highland of Central
Asia. In Nippon this diatom was yeported by me from Biwa Lake.
An another variety of thls algae-D. g. var. c"rvirostrata, described
by T. BRzzT and I. TEMprtRE fyom Sendai and Yedo in marine deposits,
is not similar with var. c2trvata and is a distinct variety.

   6) Although not characterised by many new species, several in-
teresting and novel varieties occur in Saga deposits, and various curi-

ous points of structure in connection with forms already well known
are clearly brought ottt. Among the new forres can be nareed-Ach-
nanthes Yabe, Navicnta Yabe, Pinmglaria sagensis and Surirella ve7-
mzfera. The diatoms found in Saga deposits are here enumerated.

    Melesira varians C. A. AG.
     Melosira vai'ians C. A. Aa., Fr. HvsTEDT, Bacillar. (1930) 85-86, fig. 41.

    Valvecylindrlcal,hyalinewithnarrowpseudosulcus. Rare. Re-
ported from Aoki, Kizaki and Biwa Lakes.

    Melosira undulata (EKR.) Ku"rz.
     MelosiTa tend"lata (Efm.> KuTz., A. ScHblnDT, Atlas Il>iatorn. (1893) taf. 180,
     figs. 1-14, Z6-19, 21.

    Frustule cylindrical with thick membrane. Valve circular,
strongly marked with closely set radiating, punctate striae. Com-
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mon. A tropical diatom, known as fossil iR Europe. Reported in
Aoki, Biwa and lkeda Lakes.

    Melosira sol (EKR.) KuTz. Plate IX, fig. 6.

      Melosira sol (EHR.) KvTz., A. ScHMiDT, Atlas Diatom. (1893) taf. 179, fig. 21 ;
      Fr. HusTEDT, Die Kieselalgen (1927) Lief. 1, 270-272, fig. 125d.

    Frustule cylindrical with a pseudosqlcus, forming a robust band.
Valve circular, the surface of which is separated iRto two areas ; the

outer areas, torming a baRd one-third the radius in width, strongly
marked with closely set radiating costae. The inner areas almost
hyaline. Diameter 0.le2 to 0.11 mm. Striae 6 to 7 in O.01 mm. Not
common. A marine diatom.

    Stephanediscus astraea (EHR.) GRuN. var. spinulesa GRuN. Plate
IX. fig. 1.

     StePhanediscus astraea (EHR.) GRuN. var. sPinulosa GRuN., A. ScHMmT, Atlas
     Diatom. (1901) taÅí 226, fig. 7.

    Frustule undulate wit'n spines at the eRds. Valve circular,
covered wlth radiating rows of beads. In the center beading of the
secondary rows leave narrow vacant Iines. Near the margin one
rows of fine spines. Diameter O.027 to O.03 mm. Rows of beads6
to 7, puRcta 18 in e.01mm. Uncommon. The type is known from
Aoki and Kizaki Lakes.

    Stephanodiscgs astraea (EHR.) GRuN. var. minutula (KuTz.)
Gi<uN. PIate IX, figs. 2, 3.

     StePkanodiscus astraea (EHR.) GRuN. var. minutttia (KuTz.) GRuN., A. ScHMmT,
     Atlas Diatom. (l901) pl. 226, figs. 16, i7.

    Valve circular, minute. The central area punctate with irregular

dots. Diameter O.O068 to O.012mm. Uncommon.

    Stephanediseus astraea (EHR.) GRuN. var. intermaedia FRICKE.
Plate IX, fig. 4.

     StePhanodiscus astraea (EHR.) GRuN. var. intermedia FRicKE, A. ScHMmT, Atlas
     Diatom. (1901) pl. 225, fig. 38.

   Frustule constricted in the middle part and arcuate from the
marglns. Valve circular, strongly marked with closely set radiating

puncta. Diameter O.018mm. Striae 6 in O.01mm. Uncommon.

   Fragilaria pinnata E}iR.

     Fragilaria Pinnata EHR., Fr. HusTEDT, Bacillar. (1930) 142, fig. 141.

   Valve ovate, attenuate at the ends. Length, e.Oe9 mm ; breadth,
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O.O03. Striae radiate, 11 to 12 in O.Qlmm. Common. Reported frorr}
Kizaki Lake.

   Fragilaria censtruexs (EHR.) GRuN.
     Fragilavia construens (EHR.) GRuN., Fr. HusTEDT, Bac;llar. (1930) 140, fig. 135.
                                   '   Valve rhomboidal-lanceolate with apiculate ends. Length, O.01
mm; breadth,O.O05. Striaeradiate. Common. KnownfromKizaki
Lake.

   Fra.crilaria construens (EFm.) GRuN. var. venter (EHR.) GRuN.

     Fragl!aria'construens (EHR.) GRm . var. venter (EHR.) GRuN., Fr. HusTEDT, Bacil-
     lar. <1930) 141, fig. 138.

   Valve elliptical-lanceolate with subacute ends. Length, O.e13
mra; breadth, O.O045. Pseudoraphe narrow and lanceolate. Com-
rnon. Known from Ikeda Lake.

   Synedra Ulna (NITzScK.•) EKR. var. biceps (KuTz.)
     Synedra Uina (NiTzscH.) E!iR. var. bicePs (I<uTz.), Fr. HusTEDT, Bacillar. (1930)

     154, fig. 166.

   Valve long linear or sgblinear, gradually attenuate towards the
capitate ends. Length, 0.21mm; breadth, O.O05. Very common.
KnowR from Kizaki Lake.

   Synedra rumpens KuTz. var. fragilarieides GRuN.
     Synedra rt{mPens KuTz. var: fragilarioides GRvi ., Fy. HesTEDT, Baciliar. (1930)

     156, fig. i76.

   Valve linear-lanceolate, undulate in the middle part and apiculate
at the ends. Length, O.045mrn;breadth, e.O034. Striae 9 to le in
O.01mm. Uncommon. Reported from Biwa Lake.
    Eunotia arcus EHR.
     E"notia arcz4s Ef!R., Fr. HusTEDT, Bacillar. (1930) 175, fig. 2i6.

   Valve boat-shaped with arcuate dersal and constricted ventral
margins. Length, O.e25mm; breadth, e.O05. Rare.

    CeccoRei$ placentu!a (EHR.) var. !ineata (EHR.) CLEvE.

     Cocceneis Placentula (EHR.) var. Iineata (EHR.) CLEvE, Fr. HusTEDT, Bacillar.
     (1930) 190, fig. 262.

   Valve elliptical, covered with fine longitudinal undulating bands

of puncta. Length,e.039mm; breadth,e.02. Uncommon. Reported
from Kizaki and Biwa Lal<es.

    Coeeoneis plaeentula (EffR.) var. eug!ypta (EHR.) CLEvE.

     Cocconeis Placentuta (EfiR.) var. eugtyPta (EHR.) CLEvE, Fr. HusTEDT, Bacillar.
     (1930) lee, fig. 261.
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    Differs from var. lineata in its rnore robust longitudinal un-
dulating bands oÅí puncta. Length, O.017mm; breadth, O.O085.
Uncommon. Known from Blwa and Ikeda Lakes.
    Achnanthes Yabe sp. nov. Plate IX, fig. 18.

    Valve rectangular-elliptical with short rostrate ends. Length,
0.e13 mm; breadth, O.e068. Upper valve with narrow linear axial
and central areas, iower valve with a broad, qttadrate central area.
Striae radiate, 18 in O.01mm. A species related to Achnanthes
exigna GRuN. Uncommon. Narned in honor of Prof. Dr. H. YABE,
Sendai.

    Rheicosphenia curvata (KuTz.) GRuN.
     RhoicosPhenia curvata (I<uTz.) GRuN., Fr. HusTEDT, Bac"lar. (1930) 21!, fig. 3!1.

    Frustule lunate. Valve clavate and lanceolate. Length, O.025
mm; breadth, O.O05. Reported from Kizaki, Biwa, Ikeda and Aoki
Lakes.

    Amphipleura Lindheimeri GRuN. Plate X, fig. 1.
      AmPhiPleura Lindheimeri GRuN., Fr. KusTEDT, Bacillar. (!930) 218, fig. 322.

    Valve fusiform, acute. Length, 0.183mm; breadth, O.025.
Transverse striae 30, longitudinal 22 in O.01mm. Common. Known
from fresh-water of America.

    Gyresigma acuminatum (KuTz.) RABH. Plate XI, fig. 8.
     Gyros}gma actimiflatttm (KuTz.) RABH., Fr. MusTEDT, Bacillar. (!930) 222-223,
     fig. 329.

    Valve sigmoid-lanceolaee, attenuate towards the subacute ends.
Length, 0.149 rnm; breadth, O.02. Longitudinal and transverse striae

18 inO.01mm. Uncommon. KnownfromKizaki, Biwa and Ikeda
Lakes.

    Ca!oneis silicu!a CEHR.) CLEVE.

     Caloneis silictda (EHR.) CLEvE, Fr. HusTEDT, Bacillar (l93e) 237, fig. 36.?..

   Valve linear-elliptical, slightly triundulate. Length, O.061mm;
breadth,O.013. Centralareaarectangularstauros. Common. Known
from Ikeda Lake.

   Caloneis silicula (EHR.) CLEvE var. truneatula GRuN.

     Caleneis silicttla (EHR.) CLEvE var. truncatula GRuN., Fr. HusTEDT, Baciliar.
     (1930) 238, fig. 364.

   Valve linear-elliptical with broad rounded ends. Length, O.e34
mm; breadth, O.O095. Striae 18 in O.01mm. Central area orbicular.
Common.
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   Caloneis bacillum (GRuN.) MEREscll. var. Iancettula (ScguLTz.)
HusT.
     Caloneis bacilgt{in (GRuN.) MEREscH. var. lancettula (ScHliLTz.) HusT. Fr. Hvs-
     TEDT, Bacillar. (!930) 236, fig. 361.

   Valve lanceolate with subacute ends. Length, e.035mm;
breadth, O.e068. Striae radiate, 18 in O.01mm. Central area a
broad rectangular stauros. Uncommon. Known from Aoki and
Biwa Lakes.

    Neidi"wa iridis (EHR.) CLEVE.

     Neidi"m iridis (Eim.) CLEvE, Fr. E[vsTEDT, Bacillar. (1930) 245, fig. 379.

   Valve linear-lanceolate with subacute ends. Length, 0.113 mm ;
bAr.ekaidt .h

.'
dO'BOiÅí'. LC.ek",t,r.al area orbicular• Common. Reported from

    Neidium aMne (EHR.) CLEvE var. amphirhynckus (EKR.) CLEvE.
      Neidium a;fi7ne (E}m.) CLEvE var. amPlzirl?.yscclitfs (Ei{R.) CLEvE, Fr. HusTEDT,

     (1930) 243, fig. 377.

   Valve fusiforrc with broad, subacnte or rostrate ends. Length,
O.051mm; breadth, O.014. Uncommon. Known from Ikeda Lake.
   Neidi"m dubium (EHR.) CLEVE.
     Neidittm dubittm (Ef•iR.) CLEvE, Fr. KusTEDT, Baclllar. (1930) 246, fig. 384a.

   Valve broad linear with subrostrate ends. Length, O.037mm;
breadth, O.013. Striae 18inO.elmm. Uncommon. Reportedfrom
Kizaki and Il<eda Lakes.

   Biploneis evalis (Ii[ILsE) CLEVE.

     DiPloneis ovalis (HiLsE) CLEvE, Fr. KusTEDT, Bacillar. (l930) 249, fig. 390.

   Valve elliptical with broad ends. Length, e.034mm; breadth,
O.014. Transverse rows of alveoli radiate at the ends. Central area
orbicular. Common. Reported from Aoki, Kizaki, BiwaandIl<eda
Lakes.

    Dip!oneis Smitkii (BREB.) CLEvE var. nipponica SKV.
     DiPloneis Szaithii (BREB.) CLEvF. var. niPPonica SKvoRTzov, Diatonx I<izal<i
     Lake' (1936), pl. 2, figs. 1, 9.

    Valve elliptical with broad ends. Length, O.057rnm; breadth,
O.034. Central nodttle quadrate. Costae with double rows ef alveoli,
forrning oblique lines, 6 to 6,]- in O.01 mm. Common. Reported from
Kizaki and Biwa Lakes.

    Stauroneis phoenicenteron EHR.
     Staureneis Pkoenicenteron EHR., Fr.•NusTEDT, Bacillay. <1930) 255, fig. 404.
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    Valve lanceolate with subacute ends. Length, 0.155 mm; breadth,
O.042. Central area a rectangular stauros. Striae radiate, punctate,

18 in O.01 mm. Uncommon. Reported from Aoki, Kizaki and Biwa
Lakes.

    StauroReis aRceps EHR.
     Stauroneis ancePs EHR., Fr. HusTEDT, Bacil!ar. (1930) 256, fig. 4e5.

    Valve elliptical-lanceolate with subcapitate ends. Length, O.051
mm; breadth, O.012. Striae radiate, fine, about24 in O.01mm. Un-
common. Reported from Kizaki and Ikeda Lakes.

    Navicula euspidata KuTz.
     Navict{la ct{sPidata KuTz., Fr. HvsTEDT, Baciliar. (1930) 268, fig. 433.

    Valve lanceolate, attenuate towards the ends. Length, 0.136 mm ;
breadth, O.037. Transverse striae parallel, about 15 in O.Olmm.
Common. Reported from Aoki and Kizaki Lakes.

    Navicu!a americana EffR.

     Navicula americana EBR., Fr; HvsTEDT, Bacillar. (1930) 280, fig. 469.

    Valve linear with broad rounded ends. Length, O.08mm;
breadth, O.021. Striae radiate, marginal about 15 in e.01 mm. Rare.
Known from Kizaki Lake.

   Navicu!a bacillum EKR.
     Navicscta bacigiu7ne EHR., Fr. HusTEDT, Bacillar. (1930) 2ee, fig. 465.

   Valve linear with slightly gibbous margin and broad rounded
ends. Length, O.039mm ; breadth, O.e09. Striae radiate, 12 (rniddle),
18 (end) in O.01 mm. Median line in a thick siliceous rib. Uncommon.

   Navicula cryptocephala KuTz. var. exilis (KuTz.) GRuN.
     Navicula cryptocephala KuTz. var. exitis (KuTz.) GRuN. vAN HEuRcK, Synopsis
     (l880-1885) 85, pl. 8, figs. 3, 4; pl. 14, fig. 34.

   Valve lanceolate with attenuate, subacute ends. Length, O.018
mm;breadth, O.O04. Striae radiate, 18 in O.01mm. Uncommon.
Known from Kizaki Lake.

   Navicula menisculus ScHuM. Plate IX, fig. 13.
     Navictila tnenisculus SÅëHuMANN, Fr. HusTEDT, Bacillar. (l930) 301, fig. 517.

   Valve elliptical-lanceolate with subacute ends. Length, e.e34mm ;
breadth, O.013. Striae radiate, not lineate, not divergent at the ends,

10 in O.01mm. Uncommon. Reported from Biwa Lake.
   INavicula Reinhardtii GRuN. Plate X, fig. 6.

     Navicula Reinhardtii GRuN., Fr. HusTEDT, Bacillar. (!930) 3el, fig. 519.
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   Valve elliptical with slightly attenuate, abruptly obtuse'ends.
Length, O.042mm; breadth, e.e13. Striae robust, radiate, striolate,

6 in O.elmrn. Comraon. Reported from Biwa Lake.

   Navieula Reinhardtii GRuN. var. gracilior GRuN. Plate XI, fig. 7.
     Navicula Rei•nlza7dtii Gp.uN. var. gvactUor GRuiT., vAN HiEuRci<, Synopsis (1880-

      1885) 87.

   Va!ve more narrow, almost linear-lanceolate. Length, O.068 rnm ;
breadth, O.014. Striae 7 in e.elmm. Uncommon.

   Navicula Yabe sp. nov. Plate X, fig. 7; PIate XI, fig. 5.

   .Valve linear-lanceolate, gibbous in the middle, gradually attenuate

towards subcapitate ends. Length, O.e85 to O.096 Mrr}; breadth, O.017
to O.018. Striae radiate, robust, fine lineolate, 5 to 6 in O.01mm.
Axial arealiRear, narrow; central area orbicular. Median line fili-
form with distinct central pores. Teyminal fissures comma-shaped.
Common. A species related to NavicteZa Reinhardtii GRuN. Named
in honor of Prof. Dr. H. YABE, Sendai.

    Navicula dicephala (Effpx.) W. S.vm'K. Plate X, fig. 5.

     Navictelg dicePItala (ELm.) W. SM!TH,• Fr. HusTEDT, Baclllar. (1930> 302, fig. 526.

   Valve rectangular linear-lanceolate with rostrate ends. Length,
O.037 mm ; breadth, O.011. Striae radiate and curved, 12 ln O.01 mm,
not lineolate. Not unfrequent. Reported from Aoki and Kizaki Lakes.

    Navieula placentula (ERR.) GRuN. Plate X, fig. 10.

     Navictda PIacentula (EHR.) GRvN., Fr. HgsTE]T, Bacillar. C1930) 3e3, fig. 532.

    Valve elliptical-lanceolate with broad, subacute ends. Length,
O.074mm; breadth, e.027. Striae radiate, 7 in O.01mm. Central
area orbicular. Uncomrcon. Known from Biwa Lake.

    Navicula gastrum EHR. Plate X, fig. 17.
     Navicttla gastrttm EHR., Fr. HusTEDT, Bacillar. (1939) 305, fig. 537.

    Valve broad elliptical-lanceolate with rostrate ends. Length,
O.e3mm; breadth, O.014. Striae radiate, in the middle alternately
longer and shorter, about 11 in e.el mm. Uncommon. Known frorr}
Ikeda Lake.

    Navicula hasta PAN'r. var. fossllls var. nov. Plate X, fig. 4.

    Valve lanceolate, gradually 'tapering from the middle te the
subacute ends. Length, 0.102mm; breadth, O.017. Striae radiate,
not lineate, 6 in O.01mm. Differs from the type in its not lineate

striae. Uncommon.•
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    Navicula variostriata KRAssKE var. fossMs var. nov. Plate IX,
fig. 11.

    Valve linear-elliptlcal with broad rounded ends. Length, O.03
mm; breadth, O.01. Axial area narrow, somewhat dilated towards
the middle. Central area a fascia, widened and truncate outwards.
Striae radiate, shortened around the central area, 18 to 2e in O.01 mm.

Differs from the type in its different shape of ceRtral area. Un-
common. The type is 1<nown from Europe.

    Pinnulaeria microstauron (EHR.) CLEvE.

     Pinscielaria nticrostatero?i (EHR.) CLEvE, Fr. HusTEDT, Baciilar. (1920) 320, fig. 582.

   Valve linear-lanceolate with parallel margins and subrostrate
ends. Length, O.059mm;breadth, O.01. Striae radiate, 11 in O.01
mm. Centralareaabroad fascia. Comrnon. Reported from Aoki,
Kizaki and Ikeda Lakes.

    Pinnu!aria gibba EHR. fo. subundulata INffAyER.

     Pinnttlaria gibba EHR. fo. subzgnclLtlata MAyER, Fr. KusTEDT, Baciliar. (1930)
     327, fig. 601.

   Valve linear-lanceolate, slightly triundulate with subcapitate ends.

Length, O.057mm; breadth, e.01. Striae radiate, 9 in O.01mm.
Common. Reported from Kizaki and Ikeda Lakes.

    Pinnularia Saga sp. nov. Plate X, fig. 12.

   Valve linear-lanceo!ate with slightly triuRdulate margins. Length,
0.102 to 0.113 mm; breadth, O.014 to O.015. Striae robust, radiate,
6 to 8 in O.01 mm. Axial area broad, somewhat dilated in the middle
to an elliptical space on one side to a transverse fascia. Median
line filiform with diseinct central poles and cQmma-shaped terminal
fissures. Coramon. A species related to Pinnularia .cribba EffR.

   Pinltularia Saga var. isostauron var. nov. Plate X, fig. 13.

   Differs from the type in its irregularly stauros, larger and broader

on one side of the valve than on the other. Length, 0.113mm;
breadth, O.015. Striae radiate, 6 te 7 in O.01mm. Common.

    Pinnularia Saga var. undulata var. ltov. Plate X, fig. 15.

   Differs from the type in its undulate valves and capitate ends.
Length, 0.le2 mm; breadth, O.017. Stauros on one side of the valve
only. Uncommon.
   Pinnularia acresphaeria BREB.
     Pi?tntilaria acyosP}meria BREE., Fr. HusTEDT, Bacillar. (i930) 330, fig. 610.
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    Valve linear with capitate ends. Length, O.059mm; breadth,
O.01. Striae almost parallel, 9 in O.01 mm. Axia! area broad irregular

punctate. Median line filiform with comma-shaped fissgres. Un-
common. Reported from Biwa Lake.
    Pinnulaiia major (KuTz.) CLEvE var. Iinearis CLEVE.
      Pinnularia majov (KuTz.) CLEvE var. linearis CLEvE, PANTosEK, Fossile Bacillar•
      Ungarns (1904) 3, pl. 7, fig. 113.

    Valve linear with parallel margins and broad ends. Length,
0.187mm; breadth, O.032. Striae radiate, divergent in the middle
and convergent at the ends, 7 in O.01 mm. Axial area broad, linear.
Central area orbicular.' Known as recent and fossil in Europe and
America. Common. Reported from Kizaki and Biwa Lakes.
    Pinnularia lignitica CLEvE. Plate X, fig. I4.

      Pinnularia lignitica CLEvE, A. ScHMiDT, Atlas Diatem. (19!4) pi. 323, fig. 7.

    Valve lanceolate-elliptical with attenuate and broad subacute
ends. Length, O.074mm; breadth, e.02. Striae divergent in the
middle, convergent at the ends, 8 to 9 in O.01mm with distinct
bands. Axial andcentralarealanceolate. Comrnon. Reportedfrorn
Nipponic lignit as fossil and as recent from Kizaki and !keda Lakes.

    Pinmalaria Hustedti MEIsTER. Plate IX, fig. 7.

     Pinnttlaria Hlttstedti MEisTER, Seltene und neue I<ieselalgen. Berichte d.
      Schweiz. Bot. Gesellschaft. (1934) Band 44, 102, fig. 82.

    Valve llnear-lanceolate, gibbous in the middle and with capitate
ends. Length, 0.272mm;breadth, O.027. Striae divergent in the
middle and convergent at the ends, 9 in O.01 mm with distinct bands.

Uncommon. Known from Canton River, China and from Kizaki
Lake, Nippon.

    Plnnularia major (KuTz.) CLEvE var. sagensis var. nov. Plate
X, fig. 18.

    Valve almost linear with slightly gibbous in the middle. Length,
0.23mm;breadth, O.02. Axial area linear, narrow. Central area
suborbicular. Striae radiate, 10 to 11 in O.01mm with indistinct
bands. Dffers from the type in its ienger and narrower valves and
subcapitate ends. Uncommon.
    Pinnularia cucumis S:<v.
     Pinn"laria ct{cumis SKvoRTzov, Diatom. Biwa Lal<e (!936), pl. 8, fig. 3.

   Valve broad•linear, almost rectangular with broad rounded ends.
Length, 0.129mm; breadth, O.e25. Striae 7 to 8 in O.elmm. Re-
ported only from Biwa Lake.
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   Pinnularia Hart!eyana GREviLLE. Plate XI, fig. 6.
     Pi•nnulayia ffartleyana GREvimE, Descriptlon of new and rare Diatems. (1865)
     T. M. S. Vol. 13, pl. 6, fig. 30.

   Valve linear-lanceolate, triundulate with subrostrate ends. Length,

0.127 mm ; breadth, e.018. Striae divergent at the middle, convergent
at the ends, 7 to 8 in O.01 mm, forming in the middleashort rect-
angular stauros. Longitudinal bands distinct. Uncommon. Re-
ported from Aoki and Kizaki Lakes, and common in the tropics.

   ?innularia viridis (NrTzscH.) EffR.

     Pinnt{laria viridis (NiTzscH.) EHR. Fr. HusTEDT, Bacillar. (1930) 334--335, fig.

     617a.
   Valve linear with obtuse ends. Length, O.095mm; breadth,
O.017. Common. Reported from Aoki Lake.

   Amphora ovalis KuTz.
     AmPhora evalis KuTz., Fr. HifsTEDT, Bacll}ar. (!930) 342, fig. 628.

   Frustule elliptical. Length,O.e29mm; breadth, O.017. Valve
lunate with a biarcuate medianline. Common. Knownfrom Biwa
and Ikeda Lakes.

   Amphera ovalis KuTz. var. Iibyca (EHR.) CLEvE.
     AmPhora libyca EHR., A. S:HMiDT, Atlas Diatom. Q875) pl. 26, fig. 105.

   Differs from the type in having a distinct central area, uniting
with ablank band across the striae. Length, O.042mm; breadth,
O.el. Uncomraon. Reported from Kizaki, Biwa and Ikeda Lakes.

   Cymbeila Ehrenbergii KuTz.
     Cymbella Ehrenbergii KuTz•, Fr. HusTEDT, Baclllar. (1930) 356, fig. 656.

   Valve slightly asymmetrical, xhombical-lanceolate with subacute
ends. Length O.e93mm; breadth, O.e34. Striae radiate, punctate,
9 in O.01mm. Central area orbiculate. Common. Reported from
Aoki and Kizaki Lakes.

   Cymbella heteropleura EHR.
     Cymbella heteroPleura EHR., A. ScH.NtmT, Atlas Diatom. (1875) pi. 9, figs. 4, 5.

   Valve slightly asymmetrical, lanceolate with subrostrate ends.
Length, 0.102mrn;breadth, O.03. Striae radiate, pgnctate, 9 to !0
in O.01mm. Uncommon. Adiatom of arctic and northern regions.
Reported from Aoki Lake.

    Cymbe!la sinuata GEEG.
     •Cymbeila sinuata GREG., Fr. HusTEDT, Baciilar. (2930) 361, fig. 668a, b.
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    Valve slightly asymmetrical, linear, on one side triundulate.
Length, O.023mm; breadth, e.O068. Striae- robust, 8 in 0:01mm.
Rare. Reported from Aoki, Kizaki and Biwa Lakes'.'

    Cyrnbella turgida (GREG.) CLEvE. Plate X, fig. 2.

     C.ymbella turgida (GREG.) CLEvE, Fr. HvsTEDT, BacMar. (1930) 358, fig. 660.

    Valve asymmetrical, lunate, slightly centrally gibbous ventral,
and arcuate at dorsal maygins. Length, O.064 rnm; breadth, -e.017.
Striae radiate, robust, lineate, 4-.JN (ventral), 6 (dorsal) iR e.elmm.

Common. Known in tropics and reported from Aoki and Kizaki
Lakes.

    Cymbe!la prostrata (BERi<ELEy) CLEvE. Plate IX, fig. 16 ;. Plate
X, fig. 16.

     Cymbella PrDstrata (BERKEbEy) CLEvE, Fr. HusTEDT, BacMar. (l930) 357, fig. 659 ;
     ktC5Y81ieM" PrOSir"i""Z RALFs in A• ScHiimT, Atlas ])iatom. as7s) pi. Io, figs.

   Valve asymrnetrical, subelliptical with arcuate dorsal and slightly

arcuate at ventral n]argins or Iunate with curvate ends. Length,
O.02 to O.037mm; breadth, O.O085 to e.el. Striae radiate, lineate,
7 to 12 in e.01mm. Uncommon. Known from fresh and slightly
RIZg},l•ih,l/Sge5h,R,RgRate,d.3,2,iossii from itaiy and recent in Aoki,

    Cyfttbella !epteceros (Ean.?) GRuN.

     Cvmbella lePtocerDs (Eim.?) GRuN., Fr. HusTEDT, Bacillar. (1930) 353, .fig. 645.

   Valve asymmetrical, gibbous in the middle, attenuate towards
the ends. Length, O.034mm; breadth, O.01. Striae robust,ligeate,
9 in O.01mm. Median line slightly arcuate, gibbous in the middle
part. Rare. Reported from Aoki and Ikeda Lakes.

   Cymbella lanceolata (EffR.) vAN HEuRci<. Plate XI, fig. 2.

     Cs,mbelga eanceolata (EHR.) vAN HEuRcK, Fr. KusTEDT, Bacilla'r. (1930) 364, fig.

     679.
   Valve asymmetrical, lunate with elongate ends. Length, 0.178
to 0.235mm; breadth, O.e34 to O.047. Striae radiate, punctate, 6to
9 in O.01 mm. Some species are larger than the type from Europe.
Common.
    Cymbel!a lanceolata EHR. var. cornuta EHR. Plate Xl, fig. 1.

     CNmbella Ianceolata EiiR. var. cornuta EERENBERG, Microgeoiogie (i856) pl. 15,
     A. fig. 94.

   Differs from the type inits more .elongqte, npt so undylate valves.
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Length, 0.144 mm ; breadth, O.e22. Striae 10 (ventral), 9 (dorsal) in
O.Qlmm. Uncommon. Known as fossil and recent.

   Cymbel!a cistula (HEMpRIcH.) GRuN.
     Cymbelia cistula (HEifpRicH) GRuN., Fr. HvsTEDT, BaÅëillar. (1930) 363, fig. 676a..

   Valve asymmetrical with arcuate margins and attenuate, subacute
ends. Length, 0.93 mm ; breadth, O.e2. Striae radiate, 8 in e.01 mm
with three puncta, ending t'lte median striae of the ventral margin.
Uncommon. Reported from Aoki, Kizaki, Biwa and Ikeda Lakes.

    Cymbella aspera (EHR.) CLEvE.
     Cymbella asPera (EHR.) CLEvE, Fr. HusTEDT, Bacillar. (1930) 365, fig. 680.

   Valve asymraetrical, sublanceolate with long, subacute ends.
Length, 0.17mm; breadth, e.034. Striae robust, punctate, 7 in O.el
mm. Rare. Known from Ikeda Lake.

    Didymosphellia geminata (L\NGByE) M. S:HMIDT var. curvata
Si<v. and MEyER. Plate IX, figs. 5, 9, 10.

     DidymosPheizia geminata (LvNGByE) M. Scm!iDT va!. curvata SKv. and MEyER,
     A centributien to the DiatQms of Baikal Lake (i928) 31, pl. 3, fig. 137.

    Valve asymmetrical, clavate and curvate. Middle part gibbous,
gradually attenuate to the truncate apex. Basis elongate. Length,
0.119 to 0.127mm; breadth, O.032 to O.e35. Striae robust, radiate
and punctate. Large specimens seldom have some puncta, forming
partly, compact striae. Middle striae alternately longer and shorter,
but some forms have striae of regular size. Near the central nobule
is a segment row of 3 to 4 puncta. Median line filiform, arcuate
with large distinct comma-shaped fissures. Common in Saga deposits
and known in Baikal Lake of Siberia. The Saga forms of Didywtos-
Phenia geminata differs frorc G.g. var. cttr•virostra TEMpERE and
BRuN" in its not capitate ends. The last variety was discevered as
fossil from fresh-water deposits of Sendai and Yedo.

    Didymesphenia geminata (LyNGB.) M. ScHMmT var. sibiTica
GRuN. fo. eloRgata SKv. and MEyER. Plate X, fig. 3.
     Didymosf)henia bffemi?zata (LyNGB.) M. ScHMxDT var. sibirica GRuN. fo. elongat(t
     SKv. and MEyER, A contribution to the Diatoms of Bail<al Lake (1928) 31, pl.
     2, fig. 130.

    Differs from var. curvata in its straight, not curved valves.
Length, 0.153 mm ; breadth, O.037. Costae 7 in O.01 mm. Uncornmon.
KRown frorn Baikal Lake.

  ee J. BRuN et J. A TEMpbNRE, I)iatom6es Fessiles du Japon, espbces. marines et
nouvelies des calcaires argileux de Sendai et de Yedo. Geneve. 1889,
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    Gomphonema aeuminatuma EHR.
     GomPJzonema acuminatutn EHR., Fr. HusTEpT, Bacillar. (l930) 370, fig. 683.

    Valve clavate, biconstricted with apiculate apex. Length, O.035
mm; breadth, O.O08. Uncommbn. Reported from Kizaki Lake.
    Gomphenema augur EffR. Plate X, fig. 11.
      GomPhone7na augur EHR., Fr. HusTE)T, Bacillar. (1930) 372, fig. 688.

    Valve clavate with truncate and apiculate apex. Length, O.051
mm; breadth, O.013. Isolated puncta distinct. Common. Known
from Kizaki Lake.
    Gemphonema augur EHR. var. Gautieri vAN HEuRcK. Plate XI,
fig. 8; Plate XI, fig. 9.

      GemPhoneyna. augur EHR. vaT. Gautieri vAN HEvRcic, A. ScHMipT, Atlas Diatom.
      (i902) pl. 240, fig. iZ

    Valve clavate, slightly biconstricted with apiculate apex. Basis
in some specimens very long. Length, O.085mm; breadth, e.015.
Striae 9 in O.Olmm. Fr. FRicKE has figured the long form of this
diatom in the Atlas of Dr. A. ScHMmT from lignit of Nippon. Com-
mon. Reported from Aoki, Kizaki, Biwa and Ikeda Lakes.

   Gemphonema sphaerophorum EffR.
     Go"iphonema sPhaeroP;tortem EHR., vAN HEuRcx, Synopsis (1880--1885) pl. 23.
     fig. 30.

   Valve lanceolate with subtruncate and usually constricted apex.
Length, O.e39mrn; breadth, O.O068. Striae 8 to 9 in O.01mm. Iso-
lated puncta distinct. Rare.

   Gompkonema coRstrictum EHR.
     Gomphene}na constrictum E}m., Fr. llusTEDT, Bacillar. (1930) 37Z fig. 714.

   Valve clavate and constricted with broad capitate apex. Length,
O.048mm; breadth, O.01. Isolated puncta distinct. Uncommon.
Known from Aoki Lake.

   Gomphonema intricatum KuTz.
     GomPkonema intricatum KuTz., Fr. HusTEDT, Bacillar. (1930) 375, fig. 697.

   Valve linear-clavate with elongate apex and basis. Length,
O.045mm; breadth, e.O068. Striae 8 in O.01mm. Isolated puncta
distinct. Common. Reported frem Kizaki, Biwa and Ikeda Lakes.

    Gomphonema lingulatum KusT. Plate IX, fig. 15.
     GomPI2onema lingulatu?n HusTEDT, Baciliar. aus dem Aokikosee in Japan 166-
     167, taf. 5, fig. 5.

   Valve clavate with broad, truncate apex and narrow basis.
Length, O.017mm; breadth, O.O076. Striae marginal. No isolated
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puncta. Uncommon. ReportedfromAoki,Kizaki and Biwa Lakes.
    Gornpkonema vastum E[usT. var. fossi!is var. nov. Plate XX,'fig.
12; Plate X, fig. 8.

    Valve lanceolate•clavate with long, subacute ends. Length, O.042
to O.044 mm; breadth, O.O07 to O.O085. Striae marginal, 14 to 15 in
e.01mm. Isolatedpttncta distinct. Differs from var. etongata S:<v.
frora Biwa Lake in its acuminate ends and coarser striae. 'The type
is known from Aoki and Kizaki Lakes.

    Gomphonema vastum HusT. var. capitata var. nov. Plate X, fig. 9.

    Differs from the type in its capitate apex. Length, O.e42mm;
breadth, O.Oe68. Striae 11 to 12 in O.el mra. Isolated punta distinct.

Uncommon.
    Gemphonema olivaceum (LyNGB.) KuTz. var. calcarea CLEVE.

PIate M, fig. 14. '      GomPhonema olivaceum (LyNcB.) KuTz. var. calcarea CLEvE, A. ScHtvfiDT, Atlas
      Diatom. (1902) pl. 233, figs. 20, 21.

    Valve lanceolate-clavate with attenuate, subacnte ends. Length,
O.039mrn; breadth, O.O08. Striae 9 to le in O.01 mm. No isolated puncta.

Rare. Knownfromfresh-wateronmolstlimestonerocksinGothland.
    Epithemia turgida (EHR.) KuTz.
     EPithemiaturgida (EHR.) I<uTz., A ScHMmT, Atlas Diatom. (1904) pl. 250, figs. 1-3.

    Valve lttnate, attenuate towards subcapitate ends. Length, 0.119

mrr}; breadth,O.017. Costae3inO.01mm. Common. Knownfrom
Aoki and Biwa Lakes.

    Epithemia Hyndmanni W. SMITH.
     EPithemia Hyndmanni W. SMiTH, A. S:ttMiDT, Atlas Diatom. (1904) pl. 249,
     figs. 1-10.

    Valve more robust than of EPithemia turgida, more lunate and
arcuate. Endsnotcapitate. Length,e.105rnra;breadth,O.02. Com-
mon. Reported from Biwa Lake.
    Epithemia cistula RALFs var. !unaris GRuN. Plate IX, fig. 17.

     EPithemia cistula RALFs var. ittnaris GRuNow, Beitrage zur Kenntniss der
     Fossilen Diatom. Osterreich-Ungarns (1882) Z37, 138, taÅí 19, figs. 1, 2.

   Valve strongly arcuate, lunate with attenuate subacute ends.
Length, O.042mm; breadth, O.e12. Striae 12 in O.01mm. Fossil in
Europe, recent in South China, Aoki and Kizaki Lakes in Nippon.

    Epitkemia zebra (EHR.) KuTz. var. saxenica (KuTz.) GRuN.
     EPithemia zebra (EHR.) KuTz. var. saxonica (KuTz.) GRuN., A. ScHMmT, At!as
     Diatom. (1904) pl. 252, figs. 12-14.
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   Valve moderately curvate with slightly recurved ends. Length,
0.045 to O.049 mm; breadth, e.01. Costae 3 to 4, striae 12 in O.01
mm. Common. Reported from Kizaki and Biwa Lakes.

   Epithemia sorex KuRz.
     EPithemia sorex KuRz., Fr. HusTEDT, Bacillar. (1930) 388, fig. 736.

   Valve arcuate with capitate ends. Length, O.034 fnm; breadth,
O.012. Common. Reported from Aoki, Kizaki, Biwa and Ikeda Lakes.

    Rhopa!odia gibba (EffR.) O. MuLL.

     RhoPalodia gibba (EiiR.) O. MuLL. Fr. HvsTEDT, Bacillar. (1930) 390, fig. 740.

   Valve linear-lanceolate, refiexed at the dorsal margin. Length,
O.068mm; breadth, O.e085. Common. Known from Aoki, Kizaki,
Biwa and Ikeda Lakes.

    Rhopalodia gibberu!a (EHR.) O. MuLL.

     RhoPalodia gibberitla (Ei{R.) O. MuLL., Fr. XusTEDT, Bacillar. (1930) 391, fig. 742.

    Valve lunate with narrow ends refiexed from dorsal side. Length,

O.054mm; breadth, O.O085. A brackish water dlatom. Reported
from Kizaki and Ikeda Lakes.

    Hantzschia amphioxys (EtgR.) GRuN.

     Hantzschia amPhioxys (E}{R.) GRuN., Fr. HusTEDT, Bacillar. (1930) 394, fig. 747.

    Valve linear-lanceolate with slightly arcuate ventral and con-
strlcted dorsal margins. Length, O.05-4 mm ; breadth, O.O085. Com-
mon. Reported from Aoki, Kizaki, Biwa and Ikeda Lakes.

    Nitzschla amphibia GRuAT.

     Nitzsckia a?-nPhlbia GRuN., Fr. HvsTEDT, Bacillar. (1930) 414, fig. 793.

    Valve linearlanceolate with subacute ends. Length, O.022 to
O.03 mm; breadth,e.Oe38 to e.O06. Costae 7 to 9, striae 18 in e.01
mm. Cornmon. Known from Aoki and Ikeda Lal<es.
    Nitzsehia sigmoidea (EffR.) W. SiTvllTH.

      Nttzscl•zla sigmoidea (EHR.) NV. SMiTH, Fr. rru$TE]T, Baciilar. (1930) 419, fig. 810.

    Valve linear, slgmold. Length, 0.21mm; breadth, O.028. Costae
8 in O.01mm. Common only iit fragmeRts. Reported from Aoki
and Kizaki Lakes.
    Cymatepleura elliptica (BREB.) W. SMITK var. constricta GRuN.
Plate M, fig. 4.

      C.vmatoPletera elliPtica (BREB.) W. SMiTH var. constricta GRuN., Fr. HusTEDT,
      Bacillar. (1930) 428, fig. 826.
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    Valve linear-elliptical, slightly coRstricted in the middle. Length,

0.1mm; breadth, O.05. Costae4inO.01mm. Rare. Repoxtedfrom
Biwa Lake.

    Surirella rebusta EHR. var. splendida (EHR.) vAN HEURCK.
       Si•trireUa ptobusta Er{R. var. spiendida (EHR.) vAN NEvRcK, Fr. HusTEDT, Baci!-
   . Iar. (1930) 437, figs. 851-852.

    Valve elongate-ovate with one end much broader than the other.
Length, e.122mm; breadth, O.034. Costae 1-S- in O.01mm. Pseudo-
raphe distinct. Common. Reported from Aoki, Kizaki, Biwa and
lkeda Lakes.

    SurireHa vermifera sp. nov. Plate XI, fig. 3.
    Valve liRear, irregularly curved with broad enlarged subcapitate

and subacute ends. Length, 0.22mm; breadth, O.013. 0uter rim
distinct. Costae short one-third of thevalve breadth. Not common.
A distinct species.
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                      !llustrations

                        Plate IX

 StePkanodiscus astraea (EnR.) GRuN. var. sPinulosa GRvN.
3. . . . . . . . . . . . . . . . . var. minutxta (KuTz.) GRvN.
 . . . . . . . . . . . . . . . . . var. i?ttermedia FRiÅëKE.

- DidymosPhenia geminata (LyNGB.) M. S:HmDT var. curvata SKv. and MEyER.
 Melosira Sog (EHR.) KuTz.
 Pin?tularia Hustedtii MEisTER•
 GemPhenema augt{r EHR. var. Gautieri vAN HEvRcK.
10. Didy•mosPkenia geminata (LyNGB.) M. S:i{MiDT var. cttrvata SKv. andMEyER.
 Navicuta variostriata KRAssKE var. foss•ilis var. nov.

 Ge}nPhonema vastt{m HvsT. var. fossil;s var. nov.
 Navicula mestiscutus S:HuM.
 GomPJ;onema olivaceu?n <I.yNGB.) KvTz. var. calcarea CLEvE.
 Gomphone?na llngttiatum HusT.
 CNmbella Prostrata (BERKELEy) CLEvE.
 EPithemia cistula RALp_s var. lunaris GRuN.
 Achnanthes Yabe sp. nov.

                        Plate X '

 AmPhiPteura Lindheimeri GRuN.
 Cymbella t2trgida (GREG.) CLEvE.
 DidymosPheni.a ge}ninata (LyNGB.) M. ScHMiDT var. sibirica GRuN. fo. elongata
 SKv. and MEyeR.
 Navicula hasta PANT. var. fossiEs var. nov.
 Navicscla dicephaia (EHR.) W. SMiTH.

 Naviculi Reinhardtii GRuN•
 Navicuia Yabe sp. nov.
 Go?nPhone"za vastum HusT. var. fossilis var. nov.
 GomPItenema vastum KusT. var. caPitata var. nov.
 Navicula Placentula (EHR.) GRvN•

 GomPhonema augur EHR.
 Pinnularia Saga sp. nov.
 Plnnularia Saga var. isostauron var. nov.
 iPinneclaria lign}tlca CLEvE.

 Pinnularia Saga var. undulata var. nov.
 Cymbelta prostyata (BERc.) CLEvE
 Navicula gastrt(m EHR.
 Pin};tdaria 7najor (KuTz.) CLEvE var. sagensis var. nov.

                        Plate XI

 Cymbella 'lanceolata EHR. var. cornuta ErrR.
 Cymbella lanceolata (EHR.) vAN HEuRcK`
 Suxirella vermifera sp. nov.
 Cyinbeila elliptica (BREB.) W. SkfiTH var. constricta GRuN.

 Navicttla Yabe sp. nov.
 Pi?znttlaria Hartleyana GREviLLE.
 Navicula Reinhardtii GRuN. var. gracilior' GRuN.
 Gvresigrr;a acuminatum (KuTz.) RABH.
 GomPhonema augur EHR. var. Gautieri vAN NEuRcK.


