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Fossil Diatoms of the Agé Group, One of the Pliocene
Freshwater Deposits in Japan (The First Report)

Ken-ichiro NEGORO* and Toshi-ichi GOTOH**

(Abstract)

The Agé Group is one of the Pliocene freshwater deposits in Japan and occupies the hilly lowland area
between the Suzuka Mountain Range and Ise Bay in Mié Prefecture. It has a maximum thickness of at
least 1500m and is built of a sequence of conglomerate, sandstone and siltstone with many intercalary
layers of tuff and lignite.

The authors studied the diatoms in the samples from the Oizumi member, an upper layer of the Agé
Group, in the vicinity of Yokkaichi City and enumerated 140 taxa, among them the noteworthy diatoms
are as follows :

Tetracyclus emarginatus (EHRENBERG) W. SMITH

Actinella brasiliensis GRUNOW

Navicula seposita HUSTEDT ?

Amphora delphinea (BAILEY) A. SCHMIDT var. minor CLEVE

Didymosphenia geminata (LYNGBYE) M. SCHMIDT var. curvata SKVORTZOV ef MEYER

Didymosphenia fossilis HORIKAWA et OKUNO

Gomphonema intricatum KUTZING var. vibrio (EHRENBERG) GRUNOW
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Centrales-Discineae-Coscinodiscaceae

1. Melosira

1. Melosira americana KUTZING
(P1. 29, Fig. 3)
[191*, S. 55, Taf. 30, Fig. 69, [ 91, S. 156, 157, Taf. 5, Fig. 18 [ 71.S. 391, Abb.
476.
(VD** { i Of(E 7pem, 847 pm.

M7 2 ) B ME X Tu 4 (KOTANG, 1844) fif, BAONA# (HUSTEDT, 1927),
ARFEISKVORTZOW, 19360, W50 =¢ 4 KOBAYASI, 1968), AW HEILO A HIRANO, 1975)
REMSHIONTLS,

2. Melosira distans ( EHRENBERG) KUTZING

(PL 21, Fig, 5
£101, S. 92, 93, Fig. 53.

(VO D BRI 9 um, 2456 pm.

R, .

3. Melosira islandica-group

(PL 29, Fig. 2
(23], p. 93,94, pls. I and I1.
VO RO F(EE6.5um, 859 -13xm,
SRR O P WM AR E L OCEILRM LSRRl Eh Lo L.
4. Melosira italica ( EHRENBERG) KUTZING
(PL 29, Fig. 4)
(10, S. 91, 92, Fig. 50.
D S RImMONEE 6 m, B8 6am.
i S5 .
5. Melosira Roeseana RABENHORST
(Pl 29, Fig. 1)
(101, S. 93, 94, Fig. 59,
D o fEE44p m,
BVMOERO evh iz, 2-3WOAE (HVBESL 22, et
6. Melosira sp. ‘| M. granulata var. valida ?
(PL 20, Fig. 9 ; Pl. 29, Fig. 5)
I VD DBl 6 - Tam, E8511-174m,
HEEN- KA, 10amELZ15- 1643 >, 885 Eeflizka,

Pennales-Araphidineae-Fragilariaceae
1. Tetracyelus

7. Tetracyclus emarginatus  EHRENBERG: W. SMITH

¢ IEect. ARES,
Rt e "
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(Pl 17, Figs. 1-3)
[30), Taf. 281, Fig. 5-8 ; 18], S.98; (11}, 2. Teil, Lief. 1, S. 15, Fig. 546.
(L, V) L & 232-56um, Wi20-32um (222 Lsp RO O L 24 7T1217-25um) | iz
10emiiiz 2-34, FREET2, REMOKLY L, PHMBFOETRHZINS LoD sE.
i—&\ .,
kw7, 2437 F, AR F e+ ETRECBETLALOOLITHRLN, EREL
TRA=0 55, TAIVH, TETREOMABZGHRL TVL28BTHL. bR TRILA
BER - LT, fifaildomi (HUSTEDT, 1912), MEARAMEA 5 L CMILASEES +
(OKUNO, 1952), JEMEMMIECHERMY (MORL, 1975) ro@mash 04,
8. Tetracyclus lacustris RALFS
(PL 17, Figs. 4, 5)
[81.5.9 ; [10, S. 121, Fig. 95; (11], 2. Teil, Lief. 1, S. 12-14, Fig. 545 a-d.
(L IV, VD D 42 =25um, W14-18em.
AXKELTT7TL 7 AOMBAEERE L, PRTRE BCLARHLY L. brE T2
WAM HUSTEDT, 1927), W# (FUKUSHIMA, 1954) 20856 h, (KOG 2L T2 G TER
DEMp LR Eh T4 (IKARL 19300,

Hl. Tabellaria

9. Tabellaria fenestrata | LYNGBYE) KUTZING
(Pl 21, Fig. 11 ; PL 29, Figs. 11, 12)
(10), S. 122, 123, Fig. 99.

IOV fe 243-T2um, $§6.0-6.5¢m.

il 25 4.

10. Tabeliaria flocculosa Roth) KOTZING
(Pl 21, Figs. 9, 10)
(100, S. 123, 124, Fig. 101.

(VD) : J2223-24um, WTum.

LE SN

IV, Diatoma

11. Diatoma hiemale (LYNGBYE) HEIBERG
(Pl 33, Figs. 3. 7. 8
£101. S. 129, Fig. 115.
(DG f2%35-42uem, ®i8-13zm.
MR, delie,

V. Meridion

12. Meridion circulare AGARDH
var. constricta ( RALFS) van HEURCK
(Pl 33, Figs. 10-12)
[101, S. 131, Fig. 119.
MLV K=29-5Tum, #i5.0-6.52m.
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BRI S, MK,
VL. Ceratoneis

13. Ceratoneis arcus ( ENRENBERG) KOTZING
var. amphioxys | RABENHORST) A. CLEVE
(PL. 21, Fig. 6 ; P1. 29, Fig. 13)
(101, S. 135, Fig. 123,

(D 5 R =24-42 pm, #6.0-6.52 m.

HE W5 4,

VL Sywedra

14. Synedra rumpens KUOTZING
var. familiaris ( KOTZING ) Grunow
Pl. 33, Fig, 4)
[10]. S. 156, Fig. 176.
D Fe =82um. W 8um.
W A,
15. Synedra rumpens KUTZING
var fragilarioides GRUNOW
(Pl 33, Fig. 5)
(102, S. 156, Fig. 178.
VD e S 4dum, W4 am, BREEEL 10 mELT 1AL
i e 120455 4.
16. Synedra ulna  N1175CH) EHRENBERG
(PL 33, Fig. 6)
(100, S. 151, 152, Fig. 158, 159,
I IV D e 2142-164um, #i3.5-5.5um.,
4 .
17. Synedra Vaucheriae KUTZING
(Pl 33, Fig. 13)
(101, S. 161, Fig. 192,
VD 222um, Wi5em. WREEEL10 midz 13- 144,
it S0 100 57 4.

Pennales-Raphidioidineae-Eunotiaceae
VI, Eunotia

18. Eunotia biareofera KOBAYASI
fo. linearis KOBAYAS!
<Pl 30, Fig. 9,
(172, pp. 183, 184, pl. 1. figs. 13-15.
VI D Wi m, BREERR 210 mi)i= 14- 154,
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N ERCHAE N oPImE (KoBAYASE and ANDO, 1975),
19. Eunotia fallax A. CLEVE
var. dispersa A. CLEVE
(Pl 30, Fig. 12)
[1). II. $.99. 100. Fig. 426 d-f.
V) D8 524pm, W4 52m, SEER210pmMch 8887 7 & (NERIZ104), #mET
15-16 43 5.
O 0 it o0 24 5 K = 1 2 Eunotia arcus EHRENBERG var. fallax HUSTEDT [OKUNO
(1940), pd47, fig13)%, Zhicr {@Tuv4, MEFEOL O, L2845um, WEH7.54m
T, BREERRLZI0e mils, hRAE TS AR, ARETI2A% .5
2e 3 ViET.
20. Eunotia flexuosa K(TZING
(PL 30, Figs, 5-7)
(10, S. 186, 187, Fig. 258,
CIL VL, VD) D 422123 144um, $§4.0-5.5¢m.
ik B 1155 A,
21. Eunotia indica GRUNOW
Syn.: Eunotia major (W. SMITH) RABENHORST
var. indica  (GRUNOW ) A. BERG
(Pl 30, Figs, 8, 11
[ 11, 11.S. 120, Fig, 456r.
G D B 226-40um, 8556, 0um, BREERRIZ10amMiZ14-154 % 5.,
22. Eunotia parallela EHRENBERG
(PL 30, Fig. 100
[10J, S. 183, Fig. 247,
(VD L e =54pm, W6pm, BEEH I Z10gmMLiz 124,
D KR L~ f = v, 24 2te XOfgUNRt S,
HA T 28 (FUKUSHIMA, 1954), IR0 =R OKUNO and KUROSAWA, 1959), #IH:
(FUKUSHIMA and KISHIMOTO, 1968). R Hikano, 19720, AH@il (HIRANO, 1975
PHWEIN TS,
23. Eunotia pectinalis (KUTZING) RABENHORST
var, minor ( KOTZING: RABENHORST
(Pl 30, Fig. 14,

£10], S. 182, Fig. 238,
D R =32uem, Wi5um, BRECHRIZ10p miiZ184,
24. Eunotia polyglyphis GRUNOW
(PL 30, Fig. 3)
[10), S. 180, Fig. 235.
(D D e =43em, W 9um, WEER 210emiiliz154.
MOt L 7 LT AnBEICET.
25. Eunotia praemonas A. BERG
var. monodon (OsTRUP) A, CLEVE
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(Pl 30, Fig. 4)
L1, 11, S. 115-116, Fig. 452r.
CID) D 32 =20em, WH9.5um, BREEERE10amM)iz12-134.
ik, deks.
26. Eunotia praemonas A. BERG
var, muscicola (Boye PETERSEN) A. BERG
(Pl 30, Fig, 16)
C17. 11, S. 116, Fig. 452w.
(V. V) D #£225-33.5um, Wi8.0-8.5um, BEEERI210mMiz10-124 3 5.
e,
27. Eunotia praerupta EHRENBERG
(PL 30, Fig. 1)
(102, S. 174, Fig. 211.
D C e E6Tpm, 812um, BREEE 210 mM)iz10-1145
it 2 14 A
28. Eunotia praerupta EHRENBERG
var. bidens GRUNOW
(PL 30, Fig. 2)
(101, S. 174, Fig. 213.
(D L = =25em, W6 -Tum, MEEER Z10emBlo134.
i NS R
29, Eunotia sarekensis A. BErG ?
(Pl 30, Fig. 15)
[13, 11, S. 117, Fig. 454 a-d.
V) D2 229um, W 6um, BHEES 210pmiEiz164.
ALK L3,
30. Eunotia tenella (GruNOw ' HUSTEDT
(PL 30, Fig 13,
(101, S. 175, 176, Fig. 220.
CHD B 222um, WI6.52m, BREESRIZ10mLiz17- 184,
S 0547 .

IX. Actinella

31. Actinella brasiliensis GRUNOW
(PL 17, Figs. 8-10)
(35], pl. 35, figs. 19-21 ; [30), Taf. 292, Fig. 10-19.
VD D 2 =55-63um, WH9.5-10.0pm, BEEEE 210 mBilic18- 1943 5.

Brazil #5 1 o Guyana ©» Demerara River (A. SCHMIDT, 1913) —8 W = h2-ftis., HA~
{EARKE M SKVORTZOW, 1936), TEELAS SKVORTZOW, 19360, 3119 A48 IWAHASHI, 1937,
RO W% M OKUNO, 1942), #5i==57 %  KOBAYASI, 19687, FIkiLiW 4 1GRT o JF A48
# (NEGORO, 1981) /c 2 “Msh 2 kiz, (b6 = LT UBE# + (OKuNo, 1952), It
BEMON@WO —2 T 5L WRBOKRMENS (NEGORO, 1955) 764 HIHShTu 2.,
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Pennales-Monoraphidineae-Achnanthaceae
X. Cocconeis

32. Cocconeis placentula EHRENBERG
var. euglypta ( EHRENBERG) CLEVE
(PL 29, Fig. 6 ; Pl 32, Figs. 5, 6)
(103, S. 190, Fig. 261.
CIELHD D J2 =18-29¢m, $19.5- 152 m,
I oy .

XI. Achnanthes

33, Achnanthes lanceolata de BREBISSON
(Pl 34, Figs. 5, 6
{107, S. 207, 208, Fig. 306a.
CHD L 2 2 15um, 6. 5um, WREEER L 10 mb]ic14-154c.
Lg 31N TN
34. Achnanthes lanceolata de BREBISSON
var. rostrata HUSTEDT
(Pl 34, Fig. 7)
[102. S. 207, 208, Fig. 306b,
CHEY S B = 14pem. 885,50 m, BREEEE 210 mii)i=12- 134
1 1255 .
35. Achnanthes minutissima KUTZING
(Pl. 34, Figs. 8, 9)
(103, S. 198, Fig. 274.
N & 221-26em. W5 em. BEEER 2100 mii)i 226284,
W .
Pennales Biraphidineae Naviculaceae

XIL Frustulia

36. Frustulta rhomboides EHRENBERG ' de ToONI
Pl. 27, Figs. 5, 6, 9
(107, S. 220, 221, Fig. 324.
D0 Je =2165um, $30pm. BUEEER: 210 m) - 23-24 4.
LR ISR R
37. Frustulia vulgaris (Tuwarres) CLEVE
(Pl 27, Figs. 7, 8
(107, S.221, Fig. 327.
L% =41-45um, 847 -8um,
it B 12057 4.
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XL Gyrosigma

38. Gyrosigma acuminatum (KUTZING) RABENHORST
var. gallica GRUNOW
(PL 36, Fig. 5)
(101, S. 223.
(VD ) B 2120pm, $14pm, BECH 2102 mid)iZ20-214, BEREERI 210k miliz20-224 % 5.
39. Gyrosigma scalproides ( RABENHORST ) CLEVE
(Pl 21, Figs. 7, 8)
[102, S. 226, Fig. 338
CHD D K 255-56pm, #10-11gm.
MR M, FUKREZ L MR 4,
40. Gyrosigma strgilis «W. SMiTH ' CLEVE
(Pl 36, Figs. 6, 7)
(297, vol. 1, p.326, pl. 25, fig. 5.
(D 3 ¥ =125um, $152m.
UK.

X1V, Caloneis

41. Caloneis bacillum (GRUNOW) MERESCHKOWSKY
(101, S. 236, Fig. 360.
(V. VD 0 $2222.5-25um, 86 -Tpam, BEEEI210p mib)iz22-234.
Le S/
42, Caloneis silicula ( EHRENBERG: CLEVE
var. truncatula GRUNOW ?
(Pl 34, Fig. 10 ; PL. 35, Fig. 5,
[1070, S. 238, Fig. 368, 364.
(VO LR E45um, W9 5em, BEEE 10 mBLZ 1A CBUCELITI6-204 ),
AR5 A,
43. Caloneis ventricosa ' EHRENBERG) MEISTER
var. truncatula (GRUNOW ) MEISTER
(Pl 34, Fig. 11)
(29, p. 585, pl. 54, fig. 5.
CID) S Ee =36pm. S 9um. BEEE 210 mAl)iZ 204

XV. Neidium

44. Neidium indis « EHRENBERG ' CLEVE
var. amplicata | EHRENBERG CLEVE
(Pl 32, Figs. 1-3)
110), S. 245, Fig. 381.
HLVD D 244.5-113um, W12.5-24pm, WEEER 2100 mB)i=22-2345,
i I A A
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XVL. Diploneis

45. Diploneis ovalis (HILSE) CLEVE
(Pl 29, Fig. )
(101, S. 249, Fig. 390.
(D) 3 ¥ =25¢m, #Wil6xm.
RS A,
46. Diploneis ovalis ( HiLSE) CLEVE
var. oblongella ( NAEGELI) CLEVE
(Pl 29, Fig. 8>
(10), S. 249, Fig. 391.
D L # =32em, Wil6gm.
e AR5 4.

XVIL. Stauroncis

47, Stauroneis nobilis SCHUMANN
(PL 28, Fig. 4)
(297, p. 370, pl. 31, fig. 2.

(VD © 2 267-129am, W17-20m, SREEER 210 mili=17-184:.
BFI UL %~ fR = B (KOBAYASL 1968), FSiLivh #1587 o3 A M8 ( NEGORO, 1981)
48. Stauroneis nobilis SCHUMANN

var. baconiana STODD) REIMER
(Pl 28, Fig. )
[29), p. 370, pl. 31, fig. 3.

(VD D 20124pm, $20pm, WREEHR 2102 mil)i=19-20 4.

740 H R Massachusetts Mo 2580 2 h /s (Ch. W, REIMER, 1961).
49. Stauronieis phoenicenteron EHRENBERG

(Pl 28, Figs. 1-3, 5, 6)

[10], S. 255, Fig. 404,

LV VD D E51-1392m, #i12.5-30um.
{5 A
50. Stauroneis Smithii GRUNOW

(Pl 29, Fig. 10)
(101, S. 261, Fig. 420.
CHEY L R X19am, M4 am.
{1057 4.
51. Stauroneis Smithii GRUNOW
var. incisa PANTOCSEK
(PL. 32, Fig. 9)
(107, S. 261, Fig. 421.

LIV L e 247-51pm, $18-12um, BEEE 210 mH)i=22-23 4,

ARG (SKVORTZOW, 1936) 5.0 CIEE# (SKVORTZOW, 1936,
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52. Stauroneis Smithii GRUNOW
var. nipponica SKVORTZOW
(PL 32, Fig, 10)
(31, p.33, pl. 10, fig. 23.
CHD L # =25um. W6um.
AREH (SKVORTZOW, 1936)

XVIIL. Navicula

53. Navicula americana EHRENBERG
(Pl 31, Fig. 4)
[10), S. 280, Fig. 464,
(D S & =79m, WE24pm, BREERIZ10zmiiz164,
R AL
54. Navicula bacilliformis GRUNOW ?
(PL 35, Fig. 6)
1107, S. 273, Fig. 446,
CHD D 250pm, WE13em, BEEHL 2100 miLZ 194,
55. Navicula bacillum EHRENBERG
var. Gregoryana GRUNOW
(P1. 36, Fig. 1)
[10), S, 280, Fig. 66.
(VD D B 240-57um, 8.5 11um, BEEEHI2102 miiz15-204.
U NS
56. Navicula cari EHRENBERG
var. angusta GRUNOW
(PL 35, Fig. 9)
L1211, S.153, Fig. 8106.
VD [ B 562um, W19.5um, BREEHR1I-1242010p m)i= 3 5.
57. Navicula cuspidata KU TZING
(PL 31, Fig. 1)
£101. S. 268, Fig. 433.
(VD D R =62.5um, B15pm, BEEEIZ10emB)iz16- 174,
i 1057 4.
58. Navicula dicephala  EHRENBERG W. SMITH ?
(Pl 35, Fig. 2)
[10], S. 302, 303, Fig. 526.

(VD D 236pm, 8810.5um, BREERZ10pmiE)iz12-134 (Sl

o2 NI
59. Navicula exigua (GREGORY ' O. MULLER
(Pl 31, Fig. 12)
110, S. 305, Fig. 538.
D S FEE25-28um, WIB.5 10xm, BEEEE X100 milis12- 144,

87
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i RN 5 4.
60. Navicula gastrum EHRENBERG ?
[10], S.305, Fig. 537.
CHD S S 229 m, $i12xm, BEEERLZ10p miiz12- 144 (%),
e AL 5 .
61. Navicula Heufleriana (GRUNOW) CLEVE ?
(Pl 31, Fig. 5)
[10), S. 274, Fig. 452.
(VD D & 218um, W6.5xm, BEERIZI0e mializ144 (o),
62. Navicula Jentzschii GRUNOW ?
(PL 19, Fig. 5)
[102, S. 310, 311, Fig. 556.
CHD 2 X25um, Willem, BEEE 210 miiZ204 (A=06),
63. Navicula mutica KUTZING
(PL 31, Figs. 7, 8)
[10). S. 724, 275, Fig. 453a.
CHLIV, V) D 2 %18.5-24um, 86 -9.5um.
i 3 12055 4.
64. Navicula mutica KOTZING
var. Cohnii | HILSE) GRUNOW
(PL 31, Fig. 6
[10), S. 275, Fig. 4536.
(VD D B = 16pm, WIT7.5pem, BREEHER 210 mi)iz 204
65. Navicula mutica KUTZING
var. producta GRUNOW
(Pl 36, Fig. 3)
C10. 01 S. 193, Fig. 907f.
(D) S e %38um, Willum,
66. Navicula pseudoscutiformis HUSTEDT
(PL 17, Fig. 6 ; PL 29, Fig. 9,
(101, S. 291, Fig. 495.
VD S e = 6-15¢em. Wi5.5-12.5um, HiIES 210 miiZ 204,
67. Navicula pupula KUTZING
var. capitata HUSTEDT
(Pl 31, Fig. 10)
(102, S. 281, Fig. 467c.
DD Je = 40pm. W9 5um.
68, Navicula pupula K{ITZING
var. rectangulans (GREGORY ) GRUNOW
(P1. 31, Fig. 11}
(101, S. 281, Fig. 4676.
I L 4 E34em, W9 um,
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69. Navicula radiosa KUTZING
(PL 31, Fig. 9)
(107, S. 299, Fig. 513.
CHD C & =52um, W9xm, BEERZ10emELZ1TA,
70. Navicula seposita HUSTEDT ?
(Pl 18, Fig. 6 ; P1. 19, Fig. 6)
(113, I, S. 628, 629, Fig. 1625.
CLIV) L 2 225-42um, #12-192m. Celebes > Mahalone # = -1,
71. Navicula tokyoensis H. KOBAYASI
(Pl 20, Figs. 1-3)
(16). p. 109, pl. 5, fig. 73, 74 ; pl. 8, fig. 116.
(D #e234-49um, ®R14-16pm, BREEE 230 T100 mAIZ18- 2043 <,
S B0 (NS ETFWNE CTER o Yo 4 (KoBayasy, 1968),
72. Navicula viridula KUTZING
var. capitata MAYER
(Pl 31, Fig. 10)
[1), 1L S, 151, Fig. 805¢-h.
(VD L B2 259-69um, WE14-17um, BEEEZ10mMLZ10- 124
73. Navicula vulpina KUTZING
(PL 31, Fig. 3)
(103, S. 297-298, Fig. 504.
CIV) D 3 269em, #il0pm, BREERI 2102 miliz12-134,
74. Navicula sp.
(PL 20, Figs, 7, 8)
(51 L pl IV, fig. 44-47.
CHD) 2 Fe =42-50um, #H9.5-10m, BEESE10mE;- 7 4.

XIX. Pimdaria

75. Pinnularia acrosphaeria de BREBISSON
(Pl 23, Figs. 5, 8)
(100, S. 330, Fig. 610,
(D 5 Je 292 m, $28pm, BREEER 210 milliz 9 4
131005 8
76. Pinnularia acrosphaeria de BREBISSON
var. laevis Cleve
(Pl 22, Fig. 5,
(277, p. 43, pl. 27, figs. 3, 4.
VIV D 2T7Tum, $12um, BOEEER 210 miliz 9 4.
77. Pinnularia borealis EHRENBERG
(Pl 22, figs. 7, 8)
(102, S. 326, Fig. 597.
(VD) J% 238-40m, $l 8 -10pm, BFEER 824 <, 10amiilic 6 ¥ .50
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78. Pinnularia Braunii  {GRUNOW) CLEVE
var, amphicephala « A. MAYER) HUSTEDT
(Pl 22, Figs. 10, 11)
(102, S. 319, Fig. 578.
CILLVD) % 237.5-46um. 87 - 8pm, WEEHR 210 miEliz10-124,
79. Pinnularia dactylus EHRENBERG
(Pl 23, Fig. )
(10, S. 332-334, Fig. 615.
(V) 0 £ 2210um, #i39%m, BEERZ10zmllic 5 4,
(115004 8
80. Pinnularia gentilis ( DONKIN) CLEVE
(Pl 23, Fig. 9)
(102, S. 335-337, Fig. 618,
(V) #£2168um, Wi28um. BIEWZ10pmbliz 7 4,
W5y 6L
81. Pinnularia gibba EHRENBERG
(Pl 22, Figs. 1-3)
[101, S. 327, Fig. 600.
(VD | 2 2109-133um. ®13-16pm, BEERM210amisiz 8- 9 &,
P15 A,
82. Pinnularia gibba EHRENBERG
var. parva ( EHRENBERG) GRUNOW
(Pl 32-Fig. 11)
(101, S. 327, Fig. 602.
(V)& 256um, W12.5um, BRECEZ10amliz104,
83. Pinnularia Hartleyana GREVILLE
var. notata H. KoBayasi
(PL 22, Fig. 4)
£16], p. 112, pl. 7, figs. 98-100.
() 0 B 5113uem, l4uem, BEER210miiz 8- 9 4.
YRl S RS « B (KOBAYASI, 1968), F1SkiL0 8 88T oo 41 A B8 ah ( NEGORO,
1981),
84. Pinnularia interrupta W. SyiTH
(Pl 23, Fig. 2)
(101, S. 317, 318, Fig. 573.
(VD ; =52 5um, #11.5¢m, BREEHI210miliZ104,
ik 1557 4.
85. Pinnularia leptosoma GRUNOW
(PL 23, Fig. 1)
(101, S. 316, Fig. 567.
CID ;& =29%m. Wi6xm, BREEHIZI0umiE)iZ164,
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86. Pinnularia maior KUTZING) CLEVE
(Pl 23, Fig. 6)
£101, S. 331, Fig. 614.
CHEY S 2145 m, 824 m, BAEEES 210 miilic 8 &,
W AL
87. Pinnularia mesolepta  EHRENBERG) W. SMITH
(Pl 23, Fig. 3)
[10J, S. 319, Fig. 575a.
(VD D 544um. WT7-8pm.
e L5 o 4.
88. Pinnularia microstauron | EHRENBERG) CLEVE
var. Brébissonii (| KUTZING) HUSTEDT
(Pl 22, Figs, 9, 12)
(103, S. 321, Fig. 584,
CHD © B =52-55pm, WE10pm, BOEEER 210mic 9 -104
89. Pinnularia nodosa EHRENBERG
(Pl 23, Fig. 4)
(107, S. 330, Fig. 611.
G T e =57-64pm, W9 1lam, BREERR 210 miBliz 1045,
Ui .
90. Pinnularia viridis ( N1TzSCH EHRENBERG
(PL 22, Fig. 6)
[10], S. 334, 335, Fig. 617a.
(I T R 266-125m, #W12.5-23xm, BEERR 2102 miiiz 7124
Lt /TR R
91. Pinnularia virnidis (N1T2SCH) EHRENBERG
var. sudetica (HiLSE) HUSTEDT
(Pl 32, Fig. 4)
[10), S. 335, Fig. 617b.
(V) D E51um,. W10, 5em, BUFEER 210 m)ic 144,
i 12 47 4.

XX. Amphora

92. Amphora delphinea | BAILEY) A. SCHMIDT
var, minor CLEVE
(PL 19, Fig. 4, 8)
[30), Taf. 40, fig. 25 ; (313, p. 46, pl. 3, fig. 12.
(D S 2 547-55um. WE8.5-10pm, BAEEER 210u mi}iz26-27 4.
AEEH (SKVORTZOW, 1936), £ (SKVORTZOW, 1936).
93. Amphora ovalis KUTZING
var. libyca (EHRENBERG) CLEVE

91
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(PL. 17, Fig. 7; P1. 19, Figs. 1. 7)
[10). S. 342 ; (31, p. 46, pl. 3, fig. 17.
CIEV, VO D B =231-50um, ®i6.5-10pm, BREEE 210 mBlic12- 134

XXL Cymbella

94. Cymbella aspera ( EHRENBERG CLEVE
(Pl 26, Fig. 4)
(101, S. 365, Fig. 680,
CHE = 120m, W30 m, BEESL 210 mi)i= 7 - 8 4
{9 K5 A,
95. Cymbella cistula { HEMPRICH) GRUNOW
(102, S. 363, Fig. 676a.
CHD G B 237-90um, $19 -20pm. BEEERIZ10mBLZ10-114.
kW ING .
96. Cymbella cuspidata K(TZING
(PL 21, Fig. 1)
(107, S. 357, Fig. 650,
(V. VD D 2 =55-63um. 817.5-21pgm, SAFEE210amBLZ10-11 4.
A 40 A
97. Cymbella cymbiformis (KUTZING) van HEURCK
(Pl 26, Fig. 5
(101, S. 362, 363, Fig. 672.
CID) 0 & 255m, Willuem, BREEER Z10miilic 7 4.
L TR TR
98, Cymbella Hauckii van HEURCK ?
(PL 26, Fig. 9
(101, S. 355, Fig. 654.
D D e =88um, Wi22um, BUPEE 10 mii)ic 6 -10 4,
99, Cymbella japonica REICHELT
(PL 20, Fig. 1)
[30], Taf. 373, Fig. 29-31 ; (31], p. 49, pl. 10, fig. 4 ; pl. 11, figs. 1, 7.
D2 ¥ =51em, Wllgm, BUEEERIZ10mAliz 9-104,
WAM (HUSTEDT, 1927), ABS# (SKVORTZOW, 19367, I¢# (FUKUSHIMA, 1954, £
fifoidi (FUKUSHIMA and KOBAYASHI, 1964), @5 =&t (KoBavasi 1968), 71§51
CIwWAKL 1968), Nk (KoBayast and HARAGUCHI, 1969),
o0k kLT =N A 1 (OKUNO, 1952) 2 H@ms T4,
100. Cymbella lanceolata ‘ EHRENBERG) van HEURCK
(Pl 26, Fig. 6)
(101, S. 364, Fig. 679.
(V42 5121pm, W25 m, BREESIZ10emB]iZ10-114
i 120455 4.
101. Cymbella lacustris ( AGARDH) CLEVE
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(PL 26, Fig. 1)
(10). 357, Fig. 658,
D L e 247um, W10em, BEEEIZ10emiic 8 -9 4.
102, Cymbella naviculiformis AUERSWALD
[101,S. 356, 357, Fig. 653.
CHD 4% 565 75um, W19-22um, BEEHI210x mia)iZ10-114,
4 .
103. Cymbella sinvata GREGORY
fo. ovata HUSTEDT
(Pl 26, Fig. 10)
(101, S. 361, Fig. 668c.
(V) DS 15um, W5am, BIERIZ10e miliz 124,
104. Cymbella tumida (de BREBISSON ) van HEURCK
(Pl 26, Fig. 11,
(101, S. 366, Fig. 677.
D L = T78um, #120x m.
1205 AL
105. Cymbella turgida (GREGORY ) CLEVE
(PL 26, Fig, 3,
(107, S. 358, Fig. 660.
(V) L R 250um. Wilduem, BEERZ10pmilli= 7- 8 &,
106. Cymbella turgidula GRUNOW
(Pl 26, Fig. 2
£10), S. 362, Fig. 670.

(V) D 239um, W10 5em, BEERZIFONT 94, WM 1A,

107. Cymbella turgidula GRUNOW
var. nipponica SKVORTZOW
(PL 26, Fig. 8)
[32], p. 283, pl. 2, fig. 8, : pl. 4, fig. 4.
VD L R =39em, Sil10xm, BEEEL10mbliz104,

XXIL Gomphocymbella

108. Gomphocymbella ancyli CLEVE) HUSTEDT
Pl. 32, Fig, 7)
(102, S. 366, Fig. 681.
IV D R 235um, WI5.5um, BEEH S10amib)ic 144,
FOR LIS Ry 0T A« NEGORO, 1981),

XXMNL.  Didvmaosphenia

109. Didymosphenia geminata ' LYNGBYE ' M. SCuMminT
var, curvata SKVORTZOW and MEYER
(Pl 18, Figs. 1-3)

10 mb)iz 3 <.,

93
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(341, p. 31, pl. 3, fig. 137 ; (332, p. 169, pl. 9, figs. 5, 9, 10.
(D 2 £ 2107-125um, #30-35¢m, BAEEER 210 ml]iz 7- 8 &,
A4 hA#8 (SKVORTZOW and MEYER, 1928), REABMNMEEA + (OKuNO, 1952),
110. Didymosphenia fossilis HORIKAWA ¢f OKUNO
(PL 18, Figs. 4, 5)
[26), 11, p. 11, figs. 4a, b ; pl. 17, figs. 1-3.
(ML, V)5 E2110-220m, #I30-31pm, BUEEER 210 midlic 7 4.
SURSTMIRE F TR E A oA L (IR PSS,
ML AREER 1 (OKuNo, 1952).

XXIV, Gomphonema

111. Gomphonema acuminatum EHRENBERG
var. brasiliensis FRICKE
(PL 24, Fig. 5)
(301, Taf. 240, Fig. 18-20 ; (25), 1I. p.36. fig. 31.
(D S 244 T0um, 89 -13am, BREERRI 210 miENZ10- 124,
EE A (OKUNO, 1942),
112. Gomphonema acuminatum ENRENBERG
var, Brébissonii (KOTzING: CLEVE
(Pl 24, Fig. 11)
(101, S. 370, 371, Fig. 685.
VD L 231pm, Wbt 805 5um, BAWO M 76 50m, BEEE 210 miliz12-14
A5
113. Gomphonema acuminatum EHRENBERG
var. coronata ( EHRENBERG) W. SMITH
(Pl 24, Figs. 1-3)
(10, S. 370, Fig. 684,
(VL VD L 253 T0pm, Sz 88-710-11.560m, S&T12.5-14.5¢m,
14y 4.
114. Gomphonema acuminatum EHRENBERG
var. turris | EHRENBERG) CLEVE
(PL 24, Fig. 10)
(101, S. 372, Fig. 687.
D 3 $2 24Tpem, W10pm, BEERZ10uamiEiZ 104,
115. Gomphonema angustatum ' K{UTZING) RABENHORST ?
(PL 25, Fig. 100
(101 S. 373, Fig. 690.
(VD o 4% 233em, i5.5um, BREERRI210mBliz16-174 (o),
116. Gomphonema angustatum K(OTZING' RABENHORST
var. producta GRUNOW
Pl 24, Fig. 6)
1107., S. 373, Fig. 693.
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(V) B =3%em, Willem, BUEEEZ10emANc 114
117. Gomphonema augur EHRENBERG
var. Gautieri van HEURCK
(PL 24, Fig. 4)
(102, S. 372, Fig. 689.
(V) D& 365-T0um, W13-15um, BREEH210. midiz 9104,
118. Gomphonema brasiliense GRUNOW
Syn. G. abbreviatum KUTZING var. brasiliense GRUNOW
(Pl 24, Fig. 9 ; Pl 35, Fig. 8)
[30) Taf., 233, Fig. 33, (35), pl. 25, fig. 17 ; 127), pl. 28, figs. 10, 13.
HD C B E59em, W9um, BEFERZI0Lmidiz12-134,
119. Gomphonema constrictum EHRENBERG
var. capitatum (EHRENBERG) CLEVE
(Pl 25, Figs. 6, 11)
[10), S. 377, Fig. 715.
CHLND C =31 47um, 6 7-8.5u0m, BRERER 210 mAi)i10-124,
120. Gomphonema intricatum K{UTZING ?
(PL 32, Fig. 8)
(102, S. 375-376, Fig. 697.
(VD L e =46pm, WET7am, BEESIL10emBLZ5 -7 K (Pr@),
121. Gomphonema intricatum KU TZING
var. vibrio (| EHRENBERG) GRUNOW
(Pl 19, Figs. 2, 3 ; PL. 35, Figs. 3. 4 2)
[30), Taf, 235, Fig. 4-14 ; [10), S. 376, Fig. 698, [ 11 IV, S. 187, Figs. 1283 e, f.
(HLIV.V) B 276-89um, Wl13-14pm, SREERIZ10amiLC 8104, REEAHI-KE

122. *Gomphonema kamtschaticum GRUNOW
(Pl 24, Fig. 7 ; PL 25, Fig. 4)
(35, pl. 25, fig. 29 ; (1), 1V, S. 196, Fig. 1302a,
G, VD D JE228.5-42um, W7 -9xm, BUEERRIZ10midiZ12-134.
123. Gomphonema lanceolatum EHRENBERG
var. affine (KUTZING) A. CLEVE-EULER
(PL 25, Fig. 7)
[ 11, S. 185, Fig. 1280g-p.
(VD . B 240pm, #l4.50m, BREEERI 2104 miliz14-154.
124. Gomphonema lanceolatum EHRENBERG
var. insignis (GREGORY ) CLEVE
[10), S. 376, Fig. 701.
(V) E352em, W12em, BEEEIZ10pmibliz 9 &,
125. Gomphonema parvulum (KUTZING) GRUNOW
PL 35, Fig. T
£10), S. 372-373, Fig. 713a.
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CIV) D 3 522uem, S5 um, BREERRIZ10a midliz12-144.
{3155 4.
126, Gomphonema subtile EHRENBERG
(Pl 25, Figs. 1-3)
[10), S. 376, 377, Fig. 709.
CHLV.VD L e 250-62em, 8 -8.5um, BREEI2104mBLZ10- 144
R L 5 A
127. Gomphonema yatsukaensis HORIKAWA ¢/ OKUNO
(Pl 24, Fig. 8)
(26], 11, p.10, fig. 5a ; [27), pl. 28, fig. 24.
(D C £ 244pm, #i8.5um, BEEIRIZ10emb)iZ12-134.
B AKEESR £ 35 X OHE R RLLINEE A& 4 (OKUNoO, 1952),

Pennales- Biraphidineae- Epithemiaceae
XXV, Epithemia

128. Epithemica sorex KOTZING
(Pl 33, Fig. 2)
[10]. S. 388, Fig. 736.
(D 3 ¥ =38um, #10um.
Ao A,
129. Epithemia zebra | EHRENBERG) KOTZING
var. saxonica (KOUTZING) GRUNOW
(Pl 33, Figs. 1, 9)
(101, S. 385, Fig. 730.
CHE 236594 m, WE8.5-12.5¢m.
i B2 A

XXVL  Rhopalodia

130. Rhopalodia gibba ( EHRENBERG) O. MULLER
(Pl 21, Fig. 4)
£10, S. 390, 391, Fig. 740.
CIF) 0 #255-117.5¢m. #9-9.52m.
HE S0 4.
131. Rhopalodia gibberula  EHRENBERG' O. MULLER
(Pl. 21, Fig. 3)
(101, S. 391, Fig. 742.
(M S 4 243-46pm, 8 9-9.5um.
LB T3

Pennales- Biraphidineae Nitzschiaceae
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XXVIL Hantzschia

132. Hantzschia amphioxys ( EHRENBERG) GRUNOW
(PL 27, Figs. 1-3)
[10), S. 394, 395, Fig. 747.
CHLIV) © e 247.5-80um, 6.5 11xm, MM SE0210umiZ6-8 0
Z164%,
i IS TR
133. Hantzschia amphioxys (EHRENGERG) GRUNOW
var. vivax (HANTZSCH ) GRUNOW
(Pl 27, Fig. 4)
(101, S. 394, Fig. 750.
(VD D4 5110um, S8 am, BIEEER210p miiz20-21 4.

XXVIL  Niteschia

134. Nitzschia angustata (W. SMITH) GRUNOW ?

(PL 34, Figs. 15, 16)

(101, S. 402, Fig, 767.
(VD D 211-29um, ®3-3.5um, MIEHI2100 miim 184
135. Nitzschia obtusa W. SmiTn

(Pl 34, Fig. 12)

(102, S.A422, Fig. 8I7.

97

. BEEEL 10 mE)

(VD DB =78em. S 4pm, BRASEIZ100mEC 7 - 808, BEER10p0mi=324,

L SR
136. Nitzschia sp.
(Pl 34, Figs. 13, 14,
(VD) TR, $5 =#9250pm, WT7.52m. MR SEL 2102 mi)i- 9 .
17-18%.
Pennales- Biraphidineae- Surirellaceae

XXIX. Swrirclla

137. Surirella linearis W. Sy
(PL 34, Figs. 1. 4
[10), S. 434, Fig. 837, 838.
(VD 1 Je 292-122um, $i26-32um.
iR A,
138. Surirella robusta EHRENBERG
(Pl 34, Fig. 3
[10), S. 437-438, Fig. 850.
CHD L = 115m, S840 m.
139. Surirella tenera GREGORY
var. nervosa A, SCHMIDT

WEEE 210 mil)-
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Mclosira americana

Melosira distans

Melosira islandica-group

Melosira italica

Melosira Roeseana

Melosira sp.

Tetracyelus emarginatus
Tetracyclus lacustris

Tabellaria fenestrata

Tabellaria flocenlosa

Diatoma hiemale

Meridion circulare var. constricta
Ceratonets arcus var. amphioxys
Synedra rumpens var. familiaris
Synedra rumpens var. fragilarioides
Synedra ulna

Synedra Vaucheriae

Eunotia bareofera 1. lincaris
Eunotia fallax var. dispersa
Eunotia flexnosa

Eunotia indica

Exnotia parallela

Eunotia pectinalis var. minor
Eunotia polyglyphis

Eunotia pracmonas var. monodon
Eunotia pracmonas var. muscicola
Eunotia pracrupta

Ennotia pracrupta var. bidens
Eunotia sarckensis

Eunotia tenella

Actinella brasiliensis

Cocconets placentula var, cuglypta
Achnanthes lanceolata
Achnanthes lanceolata var. rostrata
Achnanthes minutissima
Frustulia rhombotdes

Frustulia vulgaris

Gyrosigma acuminatum var. gallica
Gyrosigma scalproides

Gyrosigma strigiles

Caloneis bacillum

Caloness silicwla var. truncatula ?
Caloneis ventricosa var. truncatula
Neidium iridis var. ampliata
Diploncis ovalis

. Diploneis ovalis var. oblongella

Stawronets nobilis
Stawroneis mobilis var. baconiana

. o

+ 4+ + +

+ 4+ 4+ 4+ ++
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49. Stanroneis phoenicenteron . +
50, Stawronets Smithii +
51, Stawromeis Smithii var. incisa + +
52. Stawroneis Smithii var. nipponica +
53. Navicula americana -
54. Navicula bacilliformis ? +
55. Nuvicwla bacillum var. Grogoryana +
56. Navicula cari var, angusta +
57. Navicnla cuspidata “
58. Nwvicula dicephala
59. Navicnla exigua +
60. Navicula gastrum ? +
61. Navicwla Heufleriana ? -
62, Navicula Jentzschii ? +
63. Navicula mutica + - -
64. Navicula mutica var. Cohnii -
65. Navicula mutica var. producta .
66, Navicula pseudoscutiformis -
67. Navicula pupula var. capitata s
68. Navicula pupula var. rectangularis “+
69. Navicula radiosa +
70. Navicwla seposita ? + +
71. Navicwla tokyoensis 0
72, Navicwla virvidula var. capitata -
73. Navicula vulpinag -
74. Navicula sp. -
75, Pinnularia acrosphaeria +
76. Pinnularia acrosphaeria var. lacvis -
77. Pinnularia borealis “+ +
78. Pinnularia Braunii var. amphicephala . -
79, Pinnularia dactylus +
80. Pimnnlaria gentilis -
Bl Pinnnlaria gibba +
82. Pimnularia gibba var. parva +
83. Pinmdaria Hartleyana var, notata +
84. Pinnularia interrupla +
85, Pinnnlaria leptosoma -
86. Pinnnlaria maior +
87. Pinmularia mesolepta +
88. Pinnudaria microstauron var. Bribissonii .
89, Pinnularia nodosa . +
90, Pinnulana vindis + +
91, Pimnularia viridis var. sudetica .
92, Amphora delphinea var, minor + -
93, Amphora ovalis var. libyvea - . .
94. Cymbella aspera -
95. Cymbella cistula - +
96, Cymbelia cuspidata - .
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97.

100.
101.
102,
103,
104,
105.
106.
107,
108,
109,
110.
1

12
113
14
115
6.
1.
18
119,
120,
121,
122,
123,
124,
125,
126.
127,
128,
129.
130
131
132,
133
134
135,
136.
137.
138,
139.
140,

Cymbella cymbiformis

Cymbella Hauckis ?

Cymbella japonica

Cymbella lanceolata

Cymbella lacustris

Cymbella naviculiformis

Cymbella sinuata {. ovata

Cymbella tumida

Cymbella turgida

Cymbella turgiduia

Cymbella turgidula var, nipponica
Gomphocymbella ancyli

Didymosphenia geminata var. curcata
Didvmosphenia fossilis

Gomphonema acweminatum var. brasiliensis
Gomphonema acwminatum var, Brébissonii
Gomphonema acuminatum var. coronata
Geomphonema acuminatiom var. turris
Comphionewma angustatum ?
Gomphonema angustatum var. producta
Comphonema augur var. Gantieri
Gomploneme brasiliense

Gomploneme constrictum var. capitatum
Gomphonema intricatum ?
Gomphonema intricatum var, vibrio
Gomplronema kamtschaticum
Gomplonema lanceolatwm var. affine
Gomphonema lanceolatum var. insignis
Gomplhonema paronlum

Gomplionema subtile

Gomphonema vatssukacnsis

Epithemia sorex

Epithemia zebra var. saxonica
Rhopalodia gibba

Rhopalodia gibberula

Hanlzschia amphioxs

Hantzschic amphioxys var. vivax
Nitzschia angustata

Nitzschia obtusa

Nitzschia sp.

Surirella lincaris

Surirella robusta

Surivella tenera var. nervosa

Surirella Terrvana

+ +

+ +

4

L

+

70

24

47
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(Pl 34, Fig. 2)
(100, S. 439, Fig. 854, 855,
(VD | #£2155¢m, #i40um.
140. Surirella Terryana WARD
(Pl 20, Figs. 5, 6)
(30, Taf. 280, Fig. 6-8 : (311, p6l, 62, pl. 16, Fig. 11.
(VD D R Z107-124um, $18-21pm, BHiiz10pmilic 2 &, BUEEE 2 10ami)i=12- 134,
WARH (HUSTEDT, 1927), AK§# (SKVORTZOW, 1936), i@ (SKVORTZOW, 1937), Hl
BB CRr o 0T MM (NEGORO, 1981),

BLECR L 26k 140 taxa o@e3) (1, UL IV, V, VD OMBREL %L TRt LR
1EDX 31D,

SORDBIRIORL 2L s, WML 2 taxa 82, 11 (200, 1T (700, IV (24),
V25, VI (47) =/h, RMEK2BICE<SnL Sz, TMANERS Y 2—-An] o
BLBGZ LS, CZEWETOMY THRLI LHARENLDATEL, BTHB LD TH
WA Trapa M OB 28 -7, KOO IWK (I, IV, V) 12BA @& WEVISE
ST e he o 1e,

4. % =

T ZRBFAORM O (LG EER 140 taxa Och 7T M U S8 L HOE = Bish 2 4 042,

Melosirva islandica-group, Tetracyclus emarginatus| EHRENBERG)W. SMiTH, Tetracyclus
lacustris RALFS, Actinella brasiliensis GRUNOW, Navicula seposita HUSTEDT ?  Navicula
tokyoensis KOBAYASI, Navicula Jentzchii GRUNOW, Amphora delphinea | BAILEY ) A. SCHMIDT
var. minor CLEVE, Amphora ovalis KOTZING var. libyea (EHRENBERG) CLEVE, Cymbella
Japonica REICHELT, Didymosphenia geminata | LYNGBYE) M. SCHMIDT var. curvala SKVO-
RTZOW ef MEYER, Didymosphenia fossilis HORIKAWA ef OKUNO, Gomphonema intrication
KOTZING var. vibrio (EHRENBERG) GRUNOW, Gomphonema acuminatum EHRENBERG var.
brasiliensis  FRICKE, Gomphonema brasiliense GRUNOW, Gomplonema  kamtschaticum
GRUNOW, Gomphonema yatsukaensis HORIKAWA ¢f OKUNO, Swrivella Terrvana WARD /¢ =
T, Wiz Melosira americana KUTZING, Melosira Roeseana RABENHORST, Navicula psendo-
scutiformis HUSTEST, Navicula sp. (GOTOM, 1978, the River Yodo), Gomphocymbella ancyli

(CLEVE) HUSTEDT 72 220, KW THBLLOTHHS,
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Plate 17

Figs. 1-3.  Tetracyclus emarginatus
Figs. 4, 5. Tetracyclus lacustris
Fig. 6. Navicula pseudoscutiformis
Fig. 7. Amphora ovalis var. libvca
Figs. 8-10.  Actinella brasiliensis
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Plate 18

Figs. 1-3. Didvmosphenia geminata var. curvata
Figs. 4, 5. Didymosphenia fossilis
Fig. 6. Navicula seposita ?
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Plate 19

Figs. 1, 7. Amphora ovalis var. libyca

Figs. 2, 3. Gomphonema intricatum var. vibrio
Fig. 5. Navicula Jentzschii ?

Fig. 6. Navicula seposita ?

Figs. 4, 8. Amphora delphinea var. minor
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Plate 20

Figs. 1-3.  Navicula tokyoensis
Fig. 4. Cymbella japonica
Figs. 5, 6. Surivella Terryana
Figs. 7. 8. Navicula sp.

Fig. 9. Melosira sp.
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Plate 21

Fig. 1. Cymbella cuspidata

Fig. 2. Cymbella naviculiformis

Fig. 3. Rhopalodia gibberula

Fig. 4. Rhopalodia gibba

Fig. 5. Melosiva distans

Fig. 6. Ceratoneis arcus var. amphioxys
Figs. 7. 8. Gwrosigma scalproides

Figs. 9, 10. Tabellaria flocculosa

Fig. 11.  Tabellaria fenestrata
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Plate 22

Figs. 1-3. Pinnularia gibba

Fig. 4. Pinnularia Hartlevana var. notata

Fig. 5. Pinnularia acrospheria var. laevis

Fig. 6. Pimnularia viridis

Figs. 7, 8. Pinnularia borealis

Figs. 9, 12. Pinnularia microstauron var. Brébissonii
Figs. 10, 11.  Pinnularia Braunii var. amphicephala
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Plate 23

Fig. 1. Pinnularia leptosoma
Fig. 2. Pinnularia interrupta
Fig. 3. Pinnularia mesolepta

Fig. 4. Pinnularia nodosa

Figs. 5, 8. Pinnularia acrospheria
Fig. 6. Pinnularia maior

Fig. 7. Pinnularia dactylus

Fig. 9. Pinnularia gentilis
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Plate 24

Figs. 1-3. Gomphonema acuminatum var. coronata

Fig. 4. Gomphonema augur var. Gautieri

Fig. 5. Gomphonema acuminatum var. brasiliensis
Fig. 6. Gomphonema angustatum var. producta
Fig. 7. Gomphonema kamischaticum

Fig. 8. Gomphonema yalsukaensis

Fig. 9. Gomphonema brasiliense

Fig. 10.  Gomphonema acuminatum var. turris
Fig. 11. Gomphonema actuminatum var, Brébissonii
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Plate 25

Figs. 1-3. Gomphonema subtile

Fig. 4. Gomphonema kamischaticum

Fig. 5. Gomphonema acuminatum var. brasiliensis
Figs. 6, 11. Gomphonema constrictum var. capitatum
Fig. 7. Gomphonema lanceolatum var, affine

Fig. 8. Gomphonema constrictum ?

Fig. 9. Gomphonema sp.

Fig. 10. Gomphonema angustatum ?
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Plate 26

Fig. 1. Cymbella lacustris

Fig. 2. Cymbella turgidula

Fig. 3. Cymbella turgida

Fig. 4. Cymbella aspera

Fig. 5. Cymbella cymbiformis

Fig. 6. Cymbelia lanceolata

Fig. 7. Cymbella sp.

Fig. 8. Cvmbella turgidula var. nipponica
Fig. 9. Cymbella Hauckii ?

Fig. 10. Cymbella sinuata fo. ovata
Fig. 11. Cymbella tumida
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Plate 27

Figs. 1-3. Hanlzschia amphioxys

Fig. 4. Hantzschia amphioxys var. vivax
Figs. 5, 6, 9.  Frustulia rhomboides
Figs. 7. 8. Frustulia vulgaris
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Plate 28

Figs. 1-3, 5, 6. Stauroneis phoenicenteron
Fig. 4. Stauroneis nobilis
Fig. 7. Stauroneis nobilis var. baconiana
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Plate 29

Fig. 1. Melosira Roeseana

Fig. 2. Melosira islandica-group

Fig. 3. Melosira americana

Fig. 4. Melosira italica

Fig. 5. Melosira sp.

Fig. 6. Cocconeis placentula var. euglypta
Fig. 7. Diploneis ovalis

Fig. 8. Diploneis ovalis var. oblongella

Fig. 9. Navicula pseudoscutiformis

Fig. 10. Stauroneis Smithii

Figs. 11, 12. Tabellaria fenestrata

Fig. 13. Ceratoneis arcus var. amphioxys
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Plate 30

Fig. 1. Ewnotia praerupta

Fig. 2. Eunotia pracrupta var. bidens
Fig. 3. Eunotia polyglyphis

Fig. 4. Eunotia praemonas var. monodon
Figs. 5-7. Eunotia flexuosa

Figs. 8, 11. Eunotia indica

Fig. 9. Eunotia biareofera fo. linearis
Fig. 10. Eunotia parallela

Fig. 12. Eunotia fallax var. dispersa

Fig. 13. Eunotia tenella

Fig. 14. Eunotia pectinalis var. minor
Fig. 15. Eunotia sarekensis

Fig. 16. Eunotia praemonas var. muscicola
Fig. 17. Eunotia praerupta var. bidens
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Plate 31

Fig. 1. Navicula cuspidata

Fig. 2. Navicula viridula var. capitata
Fig. 3. Navicula vulpina

Fig. 4. Navicula americana

Fig. 5. Navicula Heufleriana ?

Fig. 6. Navicula mutica var. Cohnii
Figs. 7, 8. Navicula mutica

Fig. 9. Navicula radiosa

Fig. 10. Navicula pupula var. capitata
Fig. 11. Navicula pupula var. rectangularis
Fig. 12. Navicula exigua
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Plate 32

Figs. 1-3. Neidium iridis var. amplicata

Fig. 4. Pinnularia viridis var. sudetica

Figs. 5, 6. Coccconeis placentula var. euglypta
Fig. 7. Gomphocymbella ancyli

Fig. 8. Gomphonema intricatum ?

Fig. 9. Stauroneis Smithii var. incisa

Fig. 10. Stauroneis Smithii var. nipponica
Fig. 11. Pinnularia gibba var. parva
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Plate 33

Figs. 1, 9. Epithemia zebra var. saxonica

Fig. 2. Epithemia sorex

Figs. 3, 7, 8. Diatoma hiemale

Fig. 4. Swvnedra rumpens var. familiaris

Fig. 5. Synedra rumpens var. fragilarioides
Fig. 6. Swnedra ulna

Figs. 10-12. Meridion circulare var. constricta
Fig. 13. Synedra Vaucheriae
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Plate 34

Figs. 1, 4. Swrivella linearis

Fig. 2. Surirelia tenera var. nervosa

Fig. 3. Surirella robusta

Figs. 5, 6. Achnanthes lanceolata

Fig. 7. Achnanthes lanceolata var. rostrata
Figs. 8, 9. Achnanthes minutissima

Fig. 10. Caloneis silicula var. truncatula ?
Fig. 11.  Caloneis ventricosa var. truncatula
Fig. 12. Nitzschia obtusa

Figs. 13, 14. Nitzschia sp.

Figs. 15, 16. Nitzschia angustata ?
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Plate 35

Fig. 1. Navicula viridula var. capitata

Fig. 2. Navicula dicephala ?

Figs. 3, 4. Gomphonema intricatum var. vibrio ?
Fig. 5. Caloneis silicula var. truncatula ?

Fig. 6. Navicula bacilliformis ?

Fig. 7.  Gomphonema parvulum

Fig. 8. Gomphonema brasiliense

Fig. 9. Navicula cari var. angusta
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Plate 36

Fig. 1. Navicula bacillum var. Gregoryana
Fig. 2. Navicula pupula var. rectangularis
Fig. 3. Navicula mutica var, producta

Fig. 4. Ceratoneis arcus var. amphioxys
Fig. 5. Gyrosigma acuminatum var. gallica
Figs. 6, 7. Gyrosigma strigilis
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