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Abstract : The marine diatoms are studied from the Miocene sequence distributed in
Iwadono Hill, Saitama Prefecture, central Japan. The Miocene deposits of this area
consists of the Kamikarako, Iwadono and Ohashi Formations in ascending order. The
Iwadono Formation is composed of the Godo Conglomerate, Negishi Sandstone and
Shogunzawa Siltstone Members. The Ohashi Formation consists of the Hatoyama
Sandstone and Siltstone Member and the Imajuku Sandstone Member in ascending order.
Diatoms occur in the Shougunzawa, Hatoyama and Imajuku Members. The Shogunzawa
Member and the lowest part of the Hatoyama Member are assigned to the Middle
Miocene Denticulopsis praedimorpha Zone (NPD 5B) of Akiba’s (1986) Neogene North
Pacific Diatom zones. The main part of the Hatoyama Member and the Imajuku Member
are placed in the late Middle to eariest Late Miocene Thalassiosiva yabei Zone (NPD 5C).
The diatom biostratigraphy of this study provides the precise chronology for the Miocene
sequence in this area, along with previously reported planktonic foraminifers and fission
track datings of tuff layers.
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Geological map of the Iwadono Hill (after Koike et al., 1985, partly modified). Locality

D=diatom fossil locality in the Kamikarako Formation (Kurihara, 1994MS).
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Table 1 Diatom occurrence chart in Negishi-Okuda route (R-1, R-1’).

Memt Shogunzawa Siltstone Member of the Iwadon F tion She M. |
Route number ) R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R1 R1 R-1 R1 R-1 R1 R1 R-1 R1 R-1'R-1'R-1' R-T"
Sample I 3 4 5 6 1 8 9 10 11 12 13 16 17 18 19 20 21 22 24 25 26 27 28 29 30 32 33
Diatom zones Denticulopsis praedimorpha_Zone (NPD 5B) D. praedimorpha '
Actinocyclus ellipticus Grunow in Van Huerck + o+ 2 - -+ 2 1 2 1 2 - 1 1 - - _ - - B - - - - - 1 _
A.ingens f. ingens (Rattray) Whiting et Schrader 5 2 3 3 2 4 3 + 4 2 6 3 2 5 5 10 8 + 3 1 3 4 3 6 7 7 4
Actinoptychus senarius (Ehrenberg) Ehrenberg 2 2 2 3 + + 1 1 1 1 1 1 5 4 5 7 3 - 1 1 -+ 3 - 1 - -
Azpeitia endoi (Kanaya) Sims et Fryxell 3 - o+ 1 - - - 1+ + - - 1 2 1 8 2 8 1 1 3 5 5 3 1 1
A. nodulifera (Schmidt) Fryxell et Sims - - 1 2 - - - - - - - 1 - -+ + 4 3 1 + 1 1
A. vetustissima (Pantocsek) Sims - - - - - - -+ - - - - - - 3 2 - 1 - - - 2 - - 1 -
Cavitatus jouseanus (Sheshukova) Williams - - -+ o+ o+ - -+ o+ - - - - - - - - - - . - - + o+ -+
C. miocenica (Schrader) Akiba et Yanagisawa 2 + 4+ 1 1 + + + - - 1 - T - 1 o+ o+ - - - - - 1+ - - &
Coscinodiscus marginatus Ehrenberg -+ o+ - 1 4+ - - 1 - - - - 1 2 2 2 - - - - 1 1 | hi
Crucidenticula nicobarica (Grunow) Akiba et Yanagisawa -+ - - -+ - - - - - - - - - - - .- ot - - 2 - ¥ ]
C. punctaza (Schrader) Akiba et Yanagisawa + 1 + + + 2 1 3 + -+ - T - 1 - - - - - - - + 4+ 1+ i)
Denticulopsis cf. husted:ii Simonsen et Kanaya) Simonsen - - - - - - - - - - - - - - - - - -2 - - - - - - - - -
D. praedimorpha Barron ex Akiba 301 + 2 1 - 4+ 2 - 4 - 1 o+ 4 o+ 1 o+ - -+ o+ o+ -+ 4w =
D. simonsenii Yanagisawa et Akiba 2 2 3 + 1 6 6 1 1 3 5 1+ 3 4 7 1+ 5 + 1 - - 3 3 1 2 =
D. vulgaris (Okuno) Yanagisawa et Akiba + 3 1 1 4 4 + + - 3 - + 3 3 2 1 - 8 + 2 3 «+ 4 4 2 4 &
S-type girdle view of D. simonsenii group 6 - + 3+ 1 2 -+ 1 2 1 - 1 4 6 3 - 6 2 5 3+ 5 3 2 1 —_
Tkebea tenuis (Brun) Akiba - 2 5 10 2 -+ - 1 1 2 - 3 11 10 1 - 4 - -+ 3 - - 1 3 &
Mediaria splendida Sheshukova-P kaya -+ o+ - -+ o+ o+ o+ - -+ o+ - - - - -+ - - - - - - 5
Nitzschia heteropolica Schrader + o+ o+ - - - 1 + + + - - + - - - - - - - - -+ -+ o
Paralia sulcata (Ebrenberg) Cleve 3 3 + 2 7 + 4 3 1 6 4 1 5 1 11 3 5 2 + 6 10 9 + 5 8§ 6 2
Rhizosolenia miocenica Schrader i+ 1 2 1 3 - - 2 3 4 - - - - - - - - - .- + &
Rouxia californica Peragallo in Tempe're et Peragallo - -+ - - ¥ - - - - - - - - - . e -+ - - + O+ o+ o+ =
Simonseniella barboi (Brun) Fenner B - - - 1 1 - 1 - - - - 1 - - - - - - o !
Thalassionema hirosakiensis (Kanaya) Schrader - - 4 2 - - 5 - - - 5 + - - 1 1 6 + 71 6 7 8 14 12 5 ~
T. nitzschioides (Grunow) H. et M. Peragallo 48 79 77 67 65 68 68 83 74 69 66 17 74 65 47 38 S6 S0 54 8 62 59 72 60 49 56 68
Thalassiosira grunowii Akiba et Yanagisawa + o+ 1 - 1 2 1 + 2 2 - - - | I - - 1 -+ - 1 - - -
T. leptopus (Grunow) Hasle et Fryxell -+ o+ - - - 1 1+ - 1 - - - - - .- - - - - - - .-
T. praenidulus Akiba T o+ 1 - o+ o+ 1 - - - - - oo e e - - - - . - -
T. cf. temperei (Brun) Akiba et Yanagisawa + 2 2 3 + 2 2 1 + - - - - 2 - T - - 1 - - - 1 - - 3 1
T. cf. yabei (Kanaya) Akiba et Y: +  + - - -+ - - -+ - - - - - - - -+ 1 - - - - - -
Thalassiothrix longissima Cleve et Grunow 1 1 1 -+ o+ o+ - 1 - 1+ 1+ i1 3 - - - 1 1 1 2 1 1 4
Miscellaneous 2 5 + 5 5 6 3 3 5 11 3 3 4 6 S5 5 6 2 + 2 3 8 + 1 5 4 3
‘Total number of valves counted 100 100 100 100 100 100 100 100 100 100 100 30 100 100 100 100 100 57 100 100 100 100 100 100 100 100 100
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Table 2 Dijatom occurrence chart in Shogunzawa route (R-2).

Member Shogunzawa Siltstone Member of the Iwadono Formation

Route number R2 R2 R2 R2 R2 R2 R2 R2 R2 R-2 R2

Sample number 11 10 9 8 7 6 5 4 3 2 1

Diatom Zone Denticulopsis praedimorph Zone (NPD 5B) I
Actinocyclus ellipticus Grunow in Van Huerck 1 - - 1 1 - 1 2 1 1 -
A. ingens f. ingens (Rattray) Whiting et Schrader 1 1 2 3 6 6 1 1 4 9 -
Actinoptychus senarius (Ehrenberg) Ehrenberg - 1 3 1 4 3 2 6 6 10 -
Azpeitia endoi (Kanaya) Sims et Fryxeg - - - 1 1 - - 1 1 - -
A. nodulifera(Schmidt) Fryxell ef Sims - - - - - - -1 1 -
A. vetustissima (Pantocsek) Sims 1 - 1 - - . - 1 -
Cavitatus jouseanus (Sheshukova) Williams 2 1 2 1 - 1 - 1 1 - -
Coscinodiscus marginatus Ehrenberg - 1 - - 1 - - - 1 2 -
Crucidenticulc nicobarica (Grunow) Akiba et Yanagisawa - - 1 - 1 - - 1 - 1 -
C. punctata (Schrader) Akiba et Yanagisawa 3 - 3 3 1 2 - 3 - 1 -
Denticulopsis hyalina (Schrader) Simonsen 1 - 1 - - - - - -
D, lauta (Bailey) Simonsen - - - - - - - - 1 -
D. praedimorpha Akiba ex Barron 2 1 - 1 - 3 - 8 3 11 -
D. simonsenii Yanagisawa et Akiba 3 4 2 1 2 6 3 - 1 - -
D. vulgaris (Okuno) Yanagisawa et Akiba 9 22 15 10 5 25 12 6 4 1 -
Hyalodiscus obsoletus Sheshukova 1 2 2 1 1 1 - 1 2 1 -
Ikebea tenuis (Brun) Akiba 1 - - - - 2 - 1 1 - -
Mediaria splendida Sheshukova - - - 1 - - - - - - -
M. splendida f. tenera Schrader - - - - - - - - - - -
Melosira sol (Ehrenberg) Ku'tzing 1 2 - - 1 - - 1 1 1 -
Paralia sulcata (Ehrenberg) Cleve 8 1 4 2 5 6 1 10 13 37 3
Planifolia tribranchiat Emissee - 1 - - - - - - 2 -
Proboscia alata (Brightwell) Sundsto"m - - - - - - - - - - -
Rhizosolenia heb f. hiemalis Gran - - - - - - - - - - -
R. miocenica Schrader 4 6 3 - - 1 - - - - -
R. cf.  styliformis Brightwell (robust) - - 1 1 - 1 - 1 1 - -
Rouxia californica Peragallo in Tempe're et Peragallo - - - - - - - - - - -
Simonseniella barboi (Brun) Fenner - - - - - - - - 1 - -
S. praebarboi (Schrader) Fenner - - - - - 1 - 1 1 - -
Stellarima microtrias (Ehrenberg) Hasle et Sims - 1 - 1 - - - 1 - - -
Stephanogonia hanzawae Kanaya - - - - - - - - - - -
Thalassionema hirosakiensis (Kanaya) Schrader - - - - - 1 - - 6 - -
T. nitzschioides (Grunow) H. et M. Peragallo 103 94 100 142 129 122 138 139 123 97 -
Thalassiosira brunii Akiba et Yanagisawa - - - - - - - - - 1 -
T. grunowii Akiba et Yanagisawa - - - - - - - 1 - - -
T. of.  temperei (Brun) Akiba et Yanagisawa 2 1 2 1 1 - 1 - 1 - -
T. cf yabei (Kanaya) Akiba et Yanagisawa - - - - - - - 1 1 1 -
Thalassiothrix longissima Cleve et Grunow 2 1 1 2 1 1 - 2 3 7 -
Triceratium condecorum Brightwell - - - - - 1 - - -
Miscellaneous 13 11 11 4 28 10 18 23 27 33 2
Total number of valves counted 145 140 143 173 160 183 159 189 177 186 3
Resting spore of Chaetoceros . 54 56 54 32 22 43 32 31 30 58 0
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Table 3 Diatom occurrence chart

FERAR BHE F1S

in Okuda-Akanuma route (R-3).

Member

Hatoyama Sst. & Sltst. M.

Imajuku M.

Route number
Sample number

R-3
4

R-3
1

R-3
2

R-3
3

R-3
7

Diatom zones

D.p.

Thalassiosira yabei Zone

Actinocyclus ellipticus Granow in Van Huerck

A. ingens f. ingens (Rattray) Whiting et Schrader

Actinoptychus senarius (Ehrenberg) Ehrenberg
Azpeitia endoi (Kanaya) Sims et Fryxell
A. - nodulifera (Schmidt) Fryxell et Sims

N =N

[

1

2
9
2

A. vetustissima (Pantocsek) Sims

Cavitatus jouseanus (Sheshukova) Williams
Coscinodiscus marginatus Ehrenberg

Denticulopsis hustedtii (Simonsen et Kanaya) Simonsen
D. hyalina (Schrader) Simonsen

—_ e W = e

_ N =N

[ T L N

D. praedimorpha Akiba ex Barron

D. simonsenii Yanagisawa et Akiba

D. vulgaris (Okuno) Yanagisawa et Akiba
Hyalodiscus obsoletus Sheshukova

Tkebea tenuis (Brun) Akiba

—_ N W N

ot o

—

oo N

Melosirasol (Ehrenberg) Ku"tzing
Neodelphineis pelagica Takano
Nitzschia challengeri Schrader
Odontella aurita (Lyngbye) Agardh
Paralia sulcata(Ehrenberg) Cleve

[y N 7

NN W

Rhizosolenia hebetataf. hiemalis Gran

R. miocenica Schrader

R. styliformis Brightwell

Rouxia californica Peragallo in Tempe're et Peragallo
Simonseniella barboi (Brun) Fenner

W =

M praebarboi (Schrader) Fenner
Stephanogonia hanzawae Kanaya
Thalassionema hirosakiensis (Kanaya) Schrader

T. nitzschioides (Grunow) H. et M. Peragallo

Thalassiosira grunowii Akiba et Yanagisawa

—

T. cf.  temperei (Brun) Akiba et Yanagisawa
T. cf. yabei (Kanaya) Akiba et Yanagisawa
Thalassiothrix longissima Cleve et Grunow
Triceratium condecorum Brightwell

Miscellaneous

13

;.—.[;.-»—-HSO\

18

20

Total number of valves counted

126

105

120

101

110

Resting spore of Chaetoceros

69

96

81

93

87
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Fig. 5 Plankton biostratigraphy and fission track ages of the Miocene sequence in the Iwadono Hill.
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Fig. 6 Correlation between the Neogene sequence in Iwadono area and that in Tomioka area.
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Plate 1

Bulletin of the Geological Survey of Japan, Vol.45, No.11

Transmitted light micrographs.

1 Actinocyclus octonarius Ehrenberg
Sample No.3, R-1, Shogunzawa Siltstone Member

2 Actinocyclus ingens f. ingens (Rattray) Whiting et Schrader
Sample No.3, R-1, Shogunzawa Siltstone Member

3 Actinoptychus senarius (Ehrenberg) Ehrenberg
Sample No.3, R-1, Shogunzawa Siltstone Member

4 Azpeitia endot (Kanaya) Sims et Fryxell
Sample No.7, R-3, Imajuku Sandstone Member

5 Azpeitia vetustissima (Pantocsek) Sims
Sample No.7, R-3, Imajuku Sandstone Member

6 Hyalodiscus obsoletus Sheshukova
Sample No.4, R-3, Hatoyama Sandstone/Siltstone Member

Ta/b  Thalassiosiva cf. temperei (Brun) Akiba et Yanagisawa
Sample No.7, R-1, Shogunzawa Siltstone Member

8 Thalassiosira cf. temperei (Brun) Akiba et Yanagisawa
Sample No.3, R-1, Shogunzawa Siltstone Member

9 Thalassiosira cf. yabei (Kanaya) Akiba et Yanagisawa
Sample No.8, R-1, Shogunzawa Siltstone Member
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Plate 2

Bulletin of the Geological Survey of Japan, Vol.45, No.11

Transmitted light micrographs.
10 Thalassiosiva praenidulus Akiba

Sample No.8, R-1, Shogunzawa Siltstone Member
11 Thalassiosiva sp.

Sample No.3, R-1, Shogunzawa Siltstone Member
12 Melosira sp.

Sample No.3, R-1, Shogunzawa Siltstone Member
13 Paralia sulcata (Ehrenberg) Cleve

Sample No.3, R-1, Shogunzawa Siltstone Member
14 Paralia sulcata (Ehrenberg) Cleve

Sample No.7, R-1, Shogunzawa Siltstone Member
15 Actinocyclus ellipticus Grunow in Van Huerck

Sample No.8, R-1, Shogunzawa Siltstone Member
16a/b Crucidenticula nicobarica (Grunow) Akiba et Yanagisawa

Sample No.8, R-1, Shogunzawa Siltstone Member
17a/b Crucidenticula punctata (Schrader) Akiba et Yanagisawa

Sample No.5, R-1, Shogunzawa Siltstone Membe
18a/b Denticulopsis ichikawae Yanagisawa et Akiba

Sample No.3, R-1, Shogunzawa Siltstone Member
19a/b Denticulopsis simonsenii Yanagisawa et Akiba

Sample No.7, R-1, Shogunzawa Siltstone Member
20a/b Denticulopsis simonsenii Yanagisawa et Akiba

Sample No.3, R-1, Shogunzawa Siltstone Member
21a/b Denticulopsis vulgaris (Okuno) Yanagisawa et Akiba

Sample No.5, R-1, Shogunzawa Siltstone Member
22a/b Denticulopsis vulgaris (Okuno) Yanagisawa et Akiba

Sample No.4, R-1, Shogunzawa Siltstone Member
23a/b Denticulopsis simonsenii Yanagisawa et Akiba

Sample No.15, R-1, Shogunzawa Siltstone Member

24a/b Denticulopsis praedimorpha var. praedimorpha Barron ex Akiba

Sample No.17, R-1, Shogunzawa Siltstone Member

25a/b Denticulopsis pmédimmpha var. praedimorpha Barron ex Akiba

Sample No.6, R-1, Shogunzawa Siltstone Member

26 Denticulopsis praedimorpha var. praedimorpha Barron ex Akiba

Sample No.3, R-1, Shogunzawa Siltstone Member

27 Denticulopsis praedimorpha var. praedimorpha Barron ex Akiba

Sample No.3, R-1, Shogunzawa Siltstone Member

28a/b Denticulopsis praedimorpha var. minor Yanagisawa et Akiba

Sample No.4, R-1, Shogunzawa Siltstone Member
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Transmitted light micrographs.

29

30

31

32

33

34

35

36

37

38

39

40

41

Tricevatium condecorum Brightwell

Sample No.4, R-1, Shogunzawa Siltstone Member
Planifolia tribrachiata Ernissee

Sample No.4, R-1, Shogunzawa Siltstone Member
Stephanogonia hanzawae Kanaya

Sample No.3, R-1, Shogunzawa Siltstone Member
Eucampia sp. A

Sample No.7, R-1, Shogunzawa Siltstone Member
Tkebea tenuis (Brun) Akiba

Sample No.7, R-1, Shogunzawa Siltstone Member
Rutilaria sp.

Sample No.3, R-1, Shogunzawa Siltstone Member
Proboscia alata (Brightwell) Sundstém

Sample No.5, R-1, Shogunzawa Siltstone Member
Rhizosolenia styliformis Brightwell

Sample No.5, R-1, Shogunzawa Siltstone Member
Rhizosolenia hebetata f. hiewmalis Gran

Sample No.4, R-3, Hatoyama Sandstone/Siltstone Member

Rhizosolenia miocenica Schrader
Sample No.7, R-1, Shogunzawa Siltstone Member
Rouxia californica Peragallo in Tempere et Peragallo

Sample No.l, R-3, Hatoyama Sandstone/Siltstone Member

Cavitatus jouseanus (Sheshukova) Williams
Sample No.7, R-1, Shogunzawa Siltstone Member
Thalassionema nitzschioides (Grunow) H.et M.Peragallo

Sample No.1, R-3, Hatoyama Sandstone/Siltstone Member
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