Appendix 4. Table A1l. List of diatoms used for diatom bathymetric index Bd2.

Table A1 Diatoms used for diatom bathymetric index Bd2.

Shelf

Transitional

Pelagic

Actinoptychus spp.
Paralia sulcata

Melosira sol

Thalassionema spp.

Actinocyclus ingens
A. ellipticus
Azpeitia spp.

Coscinodiscus spp.

Crucidenticula spp.

Denticulopsis spp.
Neodenticula spp.

Nitzschia spp.
Proboscia spp.
Rhizosolenia spp.
Rouxia spp.
Shionodiscus spp.

Thalassiosira spp.
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Table A2 Occurrence chart of diatoms in sections A and B.

Section A B

Formation Funakawa F. Funakawa Formation | Tentokuji Formation
Diatom zone 6A 6B |7A TA 7Ba 7Bb ?
Diatom interval 6A  [6B2 [7A1 7A1 ?

~J|
jor]
&

~J|
jos]
T

[>7]
[>7]
[>7]
[>7]
[>7]
o]
o]
o]
o]
o]

Sample number

o
o
S}
S
W
=)
&
)
3
)
S
o
o

Original sample number

Preservation

= | 571
A | 573
% 5| 580
7~ 9| 581
= | 582
= | 583
= | 585

—|= | 568 |Q >
| 574 |R w
| | 576 | w
= o 584 |E w

Actinocyclus curvatulus C.Janisch

A. ellipticus Grunow

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

A. octonarius Ehrenb.

A. sp. A

Actinoptychus senarius (Ehrenb.) Ehrenb.

A.vulgaris Schum.

Arachnoidiscus spp.

Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell

A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims

o= | 2| 5665 >

.
'
-+
'
'
'
'
'
'
'

]
]
'
W
—_ ==
+
'
+
+
'

'
N
—|

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams
Cocconeis californica Grunow

C. scutellum Ehrenb.

C. vitrea Brun

Coscinodiscus marginatus Ehrenb.

C. radiatus Ehrenb.

C. spp.

Delphineis sp.

Denticulopsis katayamae Maruyama

D. lauta_(Bailey) Simonsen

D. prackatayamae Yanagisawa et Akiba
D. simonsenii Yanagisawa et Akiba
D. vulgaris (Okuno) Yanagisawa et Akiba

D-type girdle view of D. simonsenii group
Diploneis bombus Ehrenb.
D. smithii (Bréb.) Cleve
Eucampia sp. A (= Hemiaulus polymorphus Grunow)
Grammatophora spp.
Hyalodiscus obsoletus Sheshukova-Poretzkaya
Koizumia adaroi (Azpeitia) Yanagisawa

K. tatsunokuchiensis (Koizumi) Yanagisawa

Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa
Nitzschia pliocena (Brun) Merz

N. rolandii Schrader emend. Koizumi - -] - - - - -l - -1 -1- - - - -
N. suikoensis Koizumi + - -]-1- s - -
Paralia sulcata (Ehrenb.) Cleve 15 13| 6 | 13|31 8 15 2|11 16 16|21 24[2 18 8|10 3 10
Plagiogramma staurophorum (Greg.) Heib. -1 - - - - - -] - -
Proboscia alata (Bright.) Sundstom - - - -
P. barboi (Brun) Jordan et Priddle - =411+ 1 3
Rhaphoneis amphiceros Ehrenb. - -l -1 - - -1

A
01
N
o
A
P
Abundance R
6
+
3
2

1

1

1

1
2
2

Rhizosolenia sp. A -
R. styliformis Brightw. 1

Rouxia californica Perag. + - -|-- - - -!- - -1- -4- - -]- -
Shionodiscus oestrupii (Ostenfeld) A.J.Alverson et al. - -] - - - - -1- - -2 -1- - -}- - -
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims -
Stephanogonia hanzawae Kanaya 1 - -

Stephanopyxis spp. 5 112|1]- - - -|-2 4|5 -1 - -1 3
Thalassionema hirosakiensis (Kanaya) Schrader -
T. cf. hirosakiensis (Kanaya) Schrader

1
T. nitzschioides (Grunow) Mereschkowsky 8 +
T. schraderi Akiba + N
Thalassiosira antiqua (Grunow) Cleve-Euler - -] - - B L I [
T. castanea Akiba et Yanagisawa - -] T
T. manifesta Sheshukova-Poretzkaya e I e
T. marujamica Sheshukova-Poretzkaya - -1 -1-1- T - 1l- - - - - - - -
T. minutissima Oreshkina - 1 -] - - HEEEE B T e
T. singularis Sheshukova-Poretzkaya - - -] - - 5 T e e
T. temperei (Brun) Akiba et Yanagisawa - - -] - - J e I U T I e

Non-marine diatoms

w
N

Aulacoseira cf. ambigua (Grunow) Simonsen - -] - - e 1
A. praegranulata var. praeislandica (Simonsen) Moisseeva - - - 2 - -1 -1 - 10]6 1|3 8 1014 22
Cyclotella iwatensis H.Tanaka - -] - - I
Cyclotella kohsakaensis H.Tanaka et Kobayasi R B B - - |- 1 -1 20- - -1 -
Mesodictyon japonicum Yanagisawa et H.Tanaka - - - - I T e e

.
.
,
.
+
++ 3

Pliocaenicus nipponicus H.Tanaka et Nagumo - - -1-- - - - - -1- -1- - -1T-
Stephanodiscus iwatensis H. Tanaka - -] - - I e
Tertiariopsis costata H.Tanaka (circular) - -] - - - - - o - -1 4 4|5
T. undulata H.Tanaka & Yanagisawa (circular) - -] - - I -2 .
T. sp. 1 (circular) - - - - - - - - |- - |- -]2 11 17| 2

NN W+ B

Epithemia_spp.

Total number of valves counted 50 50[50[50]50 50 50 50|50 50 50|50 50|25 50 50|50 50 50

Resting spore of Chaetoceros 21 15(5)12]5 8 8 112 7 118 3|1 2 2|3 1 0

Preservation, M: moderate; P: poor. Abundance, C: common; R: rare. yncretion

gbooobi12voz20000000Od0pl105-1200 00000000



Table A3 Occurrence chart of diatoms in sections C, D, E1 and E2.

Section

C

Formation

Funakawa F.

Diatom zone

Diatom interval

Sample number

Original sample number (Sugo-)

Preservation
Abundance

> | 550

Actinocyclus ellipticus Grunow

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

Actinoptychus senarius (Ehrenb.) Ehrenb.
A.vulgaris Schum.

[

Azpeitia endoi (Kanaya) P.A.Sims et G.A Fryxell

A. nodulifera (A.W.F.Schmidt) G.A Fryxell et P.A.Sims
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams
C. linearis (Sheshukova-Poretzkaya) Akiba et Yanagisawa
C. miocenicus (Schrader) Akiba et Yanagisawa

Cocconeis spp.
Coscinodiscus marginatus Ehrenb.
C. radiatus Ehrenb.

C. spp.
Delphineis sp.

Denticulopsis vulgaris (Okuno) Yanagisawa et Akiba
Diploneis spp.

Grammatophora spp.

Hemidiscus cuneiformis G.G.Wall.

Hyalodiscus obsoletus Sheshukova-Poretzkaya

N. pliocena (Brun) Merz

Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum (Greg.) Heib.
Proboscia alata (Bright.) Sundstom

P. barboi (Brun) Jordan et Priddle

Rhaphoneis amphiceros Ehrenb.

Rhizosolenis sp. A

R. sp. C (costa)

Rouxia californica Perag.

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims

Stephanopyxis spp.

Thalassionema schraderi Akiba

T. nitzschioides (Grunow) Mereschkowsky
T. sp. A (sakiboso)

Thalassiosira antiqgua (Grunow) Cleve-Euler

T. leptopus (Grunow) Hasle et G.A Fryxell
T. minfesta Sheshukova-Poretzkaya

T. marujamica Sheshukova-Poretzkaya

T. temperei (Brun) Akiba et Yanagisawa
T.sp.B

Thalassiothrix longissima Cleve et Grunow
Genus et sp. indet. (medama)

Non-marine diatoms
Aulacoseira spp.
Mesodictyon japonicum Yanagisawa et H. Tanaka

1

+

+
1

1

Total number of valves counted

50

50

50

50

50

Resting spore of Chaeroceros

+

3

7

7

2

.|. L .|. o gulz-o|372|20|~o|~o|q(cn|0|

sel ]

|<|fel]

(=]
*

+ |7o -cl 371’1

|@

S

Nwlll_l.\mwl

T R |

E2

O. | Funakawa Formation
? 6B TA

? |6B2[6B3| 7Al [7A2
E|E|E|E E]|E
03*]04)105[06 07|08
slelslg ¢l
o o o o o o
P|P|P|P P|P
R|IR|C|R C|C
1] -1-1- =-1-
6 (-11]- -|+
-1-1211 -|4
14151+ - |+
-l -1 -1 - -+
1] - I
22 -1 -1- ~-1-
- - - - + -
I U U
- - - + - -
Iy1-1-12 -1-
7 (31120)24 25| 5
8|1 -1-12 -1-
- - - + + -
Sl - - - -
-2+ 1+ 1|1
-+ +H ]+ + |+
-l -1 -1- 1|+
-l -1+ + 1] -
-161915 1829
-1-1-1- -11
-1 119 212
RO R I R
-l -1 - - 1
-l -1 -1+ + |+
3|11 f-11 -1+
- 1 + - - -
11214113 1|7
- - + + -

-l -1-1- -1+
-l -1-1- -1+
- + - - - -
N I T I IR
- - - - + -
- - + - - -
-1 -1a -|-
50[50]150]|50 50|50
1161412 2|5

Sg.: Sugota Formation. O.: Onnagawa Formation. *: concretion. ?: biozone was not determined due to lack of biostratigraphic

marker species in the sample
Preservation, P: poor. Abundance, C: common; R: rare.
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Table A4 Occurrence chart of diatoms in sections G and H.

Section G H

Formation Funakawa Formation Funakawa F.
7Ba
7Ba

G G|G

Diatom zone
Diatom interval

Q

Sample number

S
w

Original sample number (Sugo-)

Preservation

Abundance

Actinocyclus curvatulus C.Janisch

A.ingens f. ingens (Rattray) Whiting et Schrader
A.ingens f. nodus (Baldauf) Whiting et Schrader
A. sp. A

Actinoptychus senarius (Ehrenb.) Ehrenb.

A. splendens (Shadbolt) Ralfs

Adoneis pacifica G.W.Andrews et Rivera
Cocconeis costata Greg.

C. curviritunda Brun et Temp.

Coscinodiscus marginatus Ehrenb.

C. radiatus Ehrenb.

C. spp.

Cosmiodiscus insignis Jousé

Delphineis sp.

Denticulopsis simonsenii Yanagisawa et Akiba

D. vulgaris (Okuno) Yanagisawa et Akiba
Diploneis bombus Ehrenb.

D. smithii (Bréb.) Cleve

Grammatophora spp.

Hyalodiscus obsoletus Sheshukova-Poretzkaya
Melosira sol (Ehrenb.) Kiitzing

Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa
Paralia sulcata (Ehrenb.) Cleve

Proboscia barboi (Brun) Jordan et Priddle
Rhaphoneis amphiceros Ehrenb.

508
~ | 503 |2 @

7~ | 511

- |= =|509[3 @
& volm | 5053

- +

[
—
!

SRS N

+|+ +
'
'

+ +

Rouxia californica Perag.

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanopyxis spp.

Thalassionema nitzschioides (Grunow) Mereschkowsky
T. cf. robusta Schrader

Thalassiosira antiqua (Grunow) Cleve-Euler

T. castanea Akiba et Yanagisawa

T. jacksonii Koizumi et Barron in Koizumi

T. marujamica Sheshukova-Poretzkaya

T. nidulus Jousé

|
..—-yyy\o+.+.++.y.—-yymo\.-,\..-,\.[\,).yyy(szlOEQgggg

[T
(SRS
-
o
+ 9
IR

'
+

'

'

'
—_

'

'

'

'

T. singularis Sheshukova-Poretzkaya

T. temperei (Brun) Akiba et Yanagisawa
Thalassiosira spp.

Thalassiothrix longissima Cleve et Grunow

3
vvvvvv....—.z:..v++.—-gvu..—..vvvaLhuuu—.....;J-gSlfngz;l

Non-marine diatoms
Aulacoseira spp. 2 [+ + 2+ 1 + 1 1205 1
Cyclotella spp. - I -

+

—_

+
'

Total number of valves counted 50 |50 50 50]50 50 50 50 50[50 50

Resting spore of Chaetoceros 718 10 4|2 3 11 6 7122 7

Preservation, P: poor. Abundance, C: common; R: rare.
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Table A5 Occurrence chart of diatoms in section I.

Section 1

Formation Funakawa Formation

Tentokuji Formation

=
o
&

7Bb ?
7Bb ?

Diatom zone (NPD) TA
Diatom interval TA1 TA2

|
oo
&

I 1|11

Sample number

@
=
3
>
o
&
N
7
>
J
%
o
5]
w0
IS
12
&
&)
R
I~
G
®

Original sample number (Sugo-)

7 | 384
O v|388|= —
7 o391
7 ol 393
7 o394
7 | 395
7 | 396
= o| 397
7 ol 400
7 o401
7 ol 402
7 ol 403

o
o
Preservation P
Abundance R

= o] 386 |% —
+|® o[ 390

Actinocyclus curvatulus C.Janisch - -
A.ingens f. ingens (Rattray) Whiting et Schrader + -
A. octonarius Ehrenb. - -

- —[= | 392
— | o] 405 |3 —
o [ o] 406 [R —

(S

©
Co+ | o] 404 |~

+ + +|[» o389
Co+ || 407 |12 —
7 ol 408

+ o =
v
W=+
+ W

Actinoptychus senarius (Ehrenb.) Ehrenb. 1

1

+

A. sp. A 3 411
211

+

A. vulgaris Schum. - -
Adoneis pacifica G.W.Andrews et Rivera - -l- -
Arachnoidiscus spp. B E T I B IETE R IR I B ISR B I |
Azpeitia komurae Akiba e [ I e e e
A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims e e e e e

+
+
+

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams 1 -+ - - |- - - |- - - - |- |- - -1- - - |- - -
C. linearis (Sheshukova-Poretzkaya) Akiba et Yanagis
C. miocenicus (Schrader) Akiba et Yanagisawa B e T T e
Cocconeis costata Greg. EEE
C. scutellum_Ehrenb. e

wa O e T I IR I IR IR

C. vitrea Brun -1
Coscinodiscus marginatus Ehrenb. 10 25| 9
C. radiatus Ehrenb. 1

Delphineis sp. + o+
Denticulopsis hyalina_(Schrader) Simonsen - -

D. lauta (Bailey) Simonsen I T e e e ey
D. praehyalina Tanimura B e B e
D. simonsenii Yanagisawa et Akiba R I S e I I IS ) B B
D. vulgaris (Okuno) Yanagisawa et Akiba - -l - - -]- - - 1

Diploneis bombus Ehrenb. -

D. smithii (Bréb.) Cleve 11
Grammatophora spp -
Hyalodiscus obsoletus Sheshukova-Poretzkaya 11
Hemidiscus cuneiformis G.G.Wall. B e
Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa R R e S

+ o+

)
+
+
+
)
°
@
+

Nitzschia cf. extincta Kozurenko et Sheshukova-Poretzkaya A T I IS ThEa e
Fragilariopsis fossilis (Freng.) Medlin et P.A.Sims e T e e e B
Nitzschia pliocena (Brun) Merz e e e e e I e
N. rolandii Schrader emend. Koizumi e [ e I I I
Odontella aurita_(Lyngb.) J.A.Agardh

Paralia sulcata (Ehrenb.) Cleve 10 4
Proboscia barboi (Brun) Jordan et Priddle 3 7|+
Rhaphoneis amphiceros Ehrenb. + o+
R. hebetata f. hiemalis Gran S e I e T R I IR SR I
R. sp. C (costa) 2 20+ - - -+ - - -|- - - - -f- |- - |- - - |- - -

R. sp. (yasuri) B e T T T e e
. styliformis Brightw. e e e e e (N
Rouxia californica Perag. N e S Y I I
Shionodiscus oestrupii (Ostenfeld) A.J.Alverson et al B e B
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims -+ + -

w o

Wl
w
N
|
o
Wl
Wl
t
+

+ +
Stephanopyxis spp. [ I T T T ]
Thalassionema cf. hirosakiensis (Kanaya) Schrader - -1- 3 6
T. nitzschioides (Grunow) Mereschkowsky 10 3|6 11 12 3|11
T. cf. robusta Schrader - - -

T. schraderi_Akiba P e

SRR
+ W
&
IS
w
N
0
IS
}
'
+

+
&)

Thalassiosira antigua (Grunow) Cleve-Euler - 1o+ -- 1 -
T. castanea Akiba et Yanagisawa e I
T. jacksonii Koizumi et Barron in Koizumi B I T
T. manifesta Sheshukova-Poretzkaya D
T. marujamica Sheshukova-Poretzkaya I 1|+ + + +|+ 2 + -|1 + 1 - -

+ w|.
+
+ 0o+

+
+ o+ +

&)

T. opposita Koizumi S e
T. singularis Sheshukova-Poretzkaya -
T. temperei (Brun) Akiba et Yanagisawa 5 + |+
T. sp. A -1
T. sp. B -1

T. spp [ I D .
Thalassiothrix longissima_Cleve et Grunow T e I e e e e e

Non-marine diatoms
Alvelophora jouseana (Moisseeva) Moisseeva .
Aulacoseira ambigua (Grunow) Simonsen - - - -
A. cf. distans (Ehrenb) Simonsen T e
A. prae I var. praeislandica (Simonsen) Moisseeva -
A. sp -

+
+
W
+ '
+ '
P
w '
A=
® 1 o=
(] '
+ B
23 w
24+ s =
=+ ®
wo+ o+

Cyclotella iris Brun et Héribaud [ I .
C. iwatensis H.Tanaka P e e T e e e
C. kohsakaensis H.Tanaka et H.Kobayasi e e I i A I
Melosira undulata (Ehrenb.) Kiitz. e T e I e |
Mesodictyon japonicum Y anagisawa et H.Tanaka e I e Y e

+
Lo
R

Stephanodiscus iwatensis H.Tanaka B e e e
Tertiariopsis costata H.Tanaka (circular) B T e e Y e B e )
T. costata H.Tanaka (oval form) P o T e e s
T. undulata H.Tanaka et Yanagisawa (circular) J e e I I ey e
T. undulata H.Tanaka et Yanagisawa (oval) FE L T e Y e e

— 00 —|

T. sp. 1 (concenrically undulataed) I e T T
Cymbella sp B e e e e
Epithemia sp. [ B I e I e |

Gomphosphenis sp. B L e e e
Navicula spp. e L e e

Nitzschia_sp. B T eeEeTTeTTEEIEeEeTETTTETSTESEIETTTT

Total number of valves counted 50 50[50 50 50 50]50 50 50 5050 50 50 50 50|50 5050 25 50{50 50 50 50|50 50 50

Resting spore of Chaetoceros 5 312 3 1 26 3 4 6/4 9 8163]|7 2|3 0 1]0 0 1 20 0 O

Preservation, G: good; M: moderate; P: poor. Abundance, A: abundant; C: common; R: rare.
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Table A6 Occurrence chart of diatoms in the lower part of section J.

Section J

Formation Funakawa Formation

Diatom zone (NPD) 6A

Diatom interval 6A

—
—
—
—

Sample number

*
*
v
o)}
~
o =
N
w

Original sample number (Sugo-)

Preservation
Abundance

7 9| 306N —|-o]-<|O
7 | 3089 & —
310
309
311
7~ o312 |5 —
7~ o| 313
N o 482

e 3148 —

eliav)
~
=l (o

Actinocyclus curvatulus C.Janisch -
A. ellipticus Grunow
A.ingens f. ingens (Rattray) Whiting et Schrader 19
A. octonarius Ehrenb. -
Actinoptychus senarius (Ehrenb.) Ehrenb. +

O — 1

—_ = N
'
o
™
~

O

== = |m o] 317 N ~

Arachnoidiscus spp. -1 - -1 - -
Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell + - - - - - |- -
A. vetustissima (Pant.) P.A.Sims + | - -

— o r = | o316 |R <~

C. miocenicus (Schrader) Akiba et Yanagisawa - - -

+
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams - + - 4+ o+ |- -
+
1

Cocconeis californica Grunow - - -
C. costata Greg. - 1 - - |- - -1- - -
C. curviritunda Brun et Temp. I I
C. vitrea Brun - + 1
Coscinodiscus marginatus Ehrenb. 7118 7 1 4|8 6 3

C. radiatus Ehrenb. - [
C. spp. 1 - -
Denticulopsis katayamae Maruyama - 15 9
D. praekatayamae Yanagisawa et Akiba - -+ 1
D. simonsenii Yanagisawa et Akiba - -1

S-type girdle view of D. simonsenii group 1 -

D-type girdle view of D. simonsenii group -
Diploneis smithii (Bréb.) Cleve 1 -
Grammatophora spp. 1
Hyalodiscus obsoletus Sheshukova-Poretzkaya - | -

Ikebea tenuis (Brun) Akiba - - -
Koizumia akibae Yanagisawa -
Melosira sol (Ehrenb.) Kiitzing 1

Planifolia tribranchiata Ernissee -

1 N -
Paralia sulcata (Ehrenb.) Cleve -12 159 6|4 13 10|16 6 18

1

1

Proboscia barboi (Brun) Jordan et Priddle 11 3
Rhizosolenia hebetata f. hiemalis Gran + e I
R. miocenica Schrader + |- - - - - 4
R. styliformis Brightw. B I )
Rouxia californica Perag. - - -+

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims 1 1 1 -
Stephanopyxis spp. 1111 - -
Thalassionema hirosakiensis (Knaya) Schrader - - - - -
T. nitzschioides (Grunow) Mereschkowsky 513 4 9
T. sp. A (sakiboso) - - - - - - -

[
[
|

O
N
N

Thalassiosira minutissima Oreshkina - -
T. temperei (Brun) Akiba et Yanagisawa - 1

T. sp. -1 - - -f- - -1- - -
Thalassiothrix longissima Cleve et Grunow 1 |- -

Total number of valves counted 50 | 50 50 50 50|50 50 50|50 50 50

Resting spore of Chaetoceros 3019 3124 4(14 9 5|3 1111

O.: Onnagawa Formation, *: concretion.
Preservation, P: poor. Abundance, C: common; R: rare.
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Table A7 Occurrence chart of diatoms in th upper part of section J.

Section

J

Formation

Funakawa Formation

Diatom zone (NPD)

6B

Diatom interval

683

7A1

Sample number

w
[
o =

T
D =

R~
N =

s«

5«

~
[

Original sample number (Sugo-)

323
325

324
327

356

358

Preservation
Abundance

N | 326

7~ T
A~ o

.o Jav]

= | 353
= 0| 357 |5 —

. oia~]

A | 359

Actinocyclus curvatulus C.Janisch

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

A. sp. A

Actinoptychus senarius (Ehrenb.) Ehrenb.

>
—O-U

+
(3]

! [ @ Na~
.o Mav]

328
329

o o] 3308 <
355

A S I

wlA 2354 | <

N

Adoneis pacifica G.W.Andrews et Rivera

Arachnoidiscus spp.

Azpeitia komurae Akiba

A. vetustissima (Pant.) P.A.Sims

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams

C. miocenicus (Schrader) Akiba et Yanagisawa
Cocconeis spp.

Coscinodiscus marginatus Ehrenb.

C. radiatus Ehrenb.

C. spp.

Delphineis sp.

Denticulopsis katayamae Maruyama

D. simonsenii Yanagisawa et Akiba

D. vulgaris (Okuno) Yanagisawa et Akiba
Diploneis spp.

Grammatophora spp.

Hemidiscus cuneiformis G.G.Wall.
Hyalodiscus obsoletus Sheshukova-Poretzkaya
Mastogloia splendida (Grev.) Cleve

Melosira sol (Ehrenb.) Kiitzing

o=

w

N. pliocena (Brun) Merz

N. rolandii Schrader emend. Koizumi
Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum (Greg.) Heib.
Proboscia barboi (Brun) Jordan et Priddle

._.
W
—_
)
—
O
O

Rhaphoneis amphiceros Ehrenb.
R. styliformis Brightw.

R. sp. A

R. sp. C (costa)

Rouxia californica Perag.

[ o Ll

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanopyxis spp.

Thalassionema schraderi Akiba

T. nitzschioides (Grunow) Mereschkowsky

T. sp. A (sakiboso)

+

(3]

(=)}

N
+ v

Thalassiosira antiqua (Grunow) Cleve-Euler
T. leptopus (Grunow) Hasle et G.A.Fryxell
T. marujamica Sheshukova-Poretzkaya

T. temperei (Brun) Akiba et Yanagisawa
Genus et sp. indet. (medama)

Non-marine diatoms
Aulacoseira spp.
Mesodictyon japonicum Yanagisawa et H.Tanaka

+

+ -

-+

Total number of valves counted

50

50

50 50

50

50 50

50 50 50 50

50 :

Resting spore of Chaetroceros

2

7

1 2

1

3 3

25909

13

Preservation, P: poor; M: moderate. Abundance, A: abundant; C: common; R: rare.
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Table A8 Occurrence chart of diatoms in sections K and L.

Section K L

Formation Funakawa Formation Funakawa Formation

Diatom zone (NPD) 6A 6B

>
=)
=

Diatom interval 6

K K K
01 06 02

~
~
—
=
—
—

Sample number

o
o3
o
o
o
18]
o
&
o
K
o
S

Original sample number (Sugo-) <+ I <

Preservation P P P
Abundance C R C

N | 341
7o o] 342

o o] 349 (] =
0

o ]335 =

o ] 336 |13 =

v 0| 33718 =

Actinocyclus curvatulus C.Janisch - - -
A. ellipticus Grunow oo -
A.ingens f. ingens (Rattray) Whiting et Schrader 51 1
A. octonarius Ehrenb. -- -
A. sp. A

W
0 +
=)
\
©
\
N
\
+
-+
-+
&+

'
'
'
4+ =

alr = =la o342 =D

+
Actinoptychus senarius (Ehrenb.) Ehrenb. 5 - -
Adoneis pacifica G.W.Andrews et Rivera e
A. endoi (Kanaya) P.A.Sims et G.A.Fryxell -4 - -1

A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims I - 11- - 3 + 1 - - |- - +1- - -
A. vetustissima (Pant.) P.A.Sims e [ T T

,
,
W=

[BEAN-) I}
I

+ oof
o~

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams |+ - -|- - - - -+ o+ - - - - -
C. linearis (Sheshukova-Poretzkaya) Akiba et Yanagisawa R e B I S I
C. miocenicus (Schrader) Akiba et Yanagisawa - -
Cocconeis spp. -1 +

Coscinodiscus marginatus Ehrenb. 1 7 1/2 1 2 1 5 1

N -

C. radiatus Ehrenb. . R e
C. spp. 2 - 1|- - -
Delphineis sp. T 1
Denticulopsis katayamae Maruyama + + 8|4 4 + +
D. praekatayamae Yanagisawa et Akiba 1 - 1[- +

D. simonsenii Yanagisawa et Akiba e I
D. vulgaris (Okuno) Yanagisawa et Akiba 2 - |+ - - - e
S-type girdle view of D. simonsenii group
D-type girdle view of D. simonsenii group -
Diploneis spp. -

W W W
'
'

___.
:
:
:
:
:
:
W o=
.
K
+ |
PR w
+

1
Grammatophora spp. -1 -
Hyalodiscus obsoletus Sheshukova-Poretzkaya - 3
Tkebea tenuis (Brun) Akiba - - - -
Mastogloia splendida (Grev.) Cleve e T
Melosira sol (Ehrenb.) Kiitzing -1 - -1 - T e

+ +

(5]
'
N o=
'
'
'
'
'
'
'

Nitzschia cf. grnowii Hasle [ R [ I
N. heteropolica Schrader e I e

N. praereinholdii Schrader -
Paralia sulcata (Ehrenb.) Cleve + 23

+ 8

Plagiogramma staurophorum (Greg.) Heib. - - o+ - -4 e I T
Proboscia barboi (Brun) Jordan et Priddle - - -]- 1 6 4

Rhizosolenia miocenica Schrader - - 20 - - - T e
R. styliformis Brightw. -+ 1 - - -
R. sp. A e A | T I e
R. sp. B (flame) T T I e |

—

'

'

'
)

'
—_
+
[
[

R. sp. C(costa) - - - -1 - [ I I
Rouxia californica Perag. . -
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims - - +|2 8 - - - 2
Stephanopyxis spp. -1 |- - - - 4 - 1 -|- - -|-
Thalassionema hirosakiensis (Kanaya) Schrader e + +

T. cf. hirosakiensis (Kanaya) Schrader - - -] - - - - - - -l- - -13 + -
T. nitzschioides (Grunow) Mereschkowsky 33 7 28|20 27 15 22 17 27 14 12{35 13 15(10 13 10
T. sp. A (sakiboso) - - -] - - - - - -+ |- - -1+ - 3
T. manifesta Sheshukova-Poretzkaya - -
T. minutissima Oreshkina - -

3
T. temperei (Brun) Akiba et Yanagisawa - -2
T. sp. B. - - -
Thalassiothrix longissima Cleve et Grunow e T e
Triceratium condecorum Brightw. B - T A T

—_ ==
—_ =
'
SR I
'
'
—_
~
~

Non-marine diatoms
Aulacoseira_spp. B - S R

Total number of valves counted 50 50 50(50 50 50 50 50 50 50 50|50 50 50(50 50 50

Resting spore of Chaetoceros 4 23 415 4 2110 1516 11 12]1 13 22|18 18 8

Preservation, P: poor. Abundance, C: common; R: rare.
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Table A9 Occurrence chart of diatoms in section M.

Section

Formation

Onnagawa Formation

Funakawa Formation

Diatom zones (NPD)

5D

6B

Diatom interval

5D1

6B1

6B2

6B3

Sample number

Sz
Sz
z
z

03 04

MMM
05 06 07

M
08

g2z

£
&<

S

= 2|22
G Z

% X
°Z
S

Rx

e

Original sample number (Sugo-)

210

211
21
213

214
215
1

217

2192 2

221

Preservation
Abundance

> Z

> Z| 413

a £| 220

a ol 414
0O ol 415
a vl 416
0 ol 417
0 vl 418
0 ol 419
0 ol 420

a o421

> £|423

2
o431 |2 2

Actinocyclus cf. curvatulus C.Janisch

A. ellipticus Grunow

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

A. sp A

]
-+ wlm o

>
++ ==

—_ -

R+ +|ao
o+ + | Z
[oNs]

w o+

w4+ =0 Z

[§)

++ =law

+

[
o

w o+

o +
+

+

[= ]

o ol a2s53 =
D +|la 2426 |8 2

o=l el 427 (R 2
B e A

Actinoptychus senarius (Ehrenb.) Ehrenb.

A. vulgaris Schum.

Adoneis pacifica G.W.Andrews et Rivera
Arachnoidiscus spp.

Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell

wl+

&)

Wi

+

Pow|=

wln = — +
wnl+

+

+ + uf
[ S

+

=

Cwl= 0+ 4+ |ao|424|R 2

v+

+

S}

A. vetustissima (Pant.) P.A.Sims

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams

C. miocenicus (Schrader) Akiba et Yanagisawa
Cocconeis spp.
Coscinodiscus marginatus Ehrenb.

(9% S
e R
+ [+

+ + +
2+

wl—

© o=
A+

e

4+ ==

+ +

+ 4+ + |

¥

C. radiatus Ehrenb.

C. spp.

Delphineis sp.

Denticulopsis lauta (Bailey) Simonsen

D. dimorpha var. dimorpha (Schrader) Simonsen

=l

=l

(Closed copula)
D. katayamae Maruyama
D. prackatayamae Yanagisawa et Akiba
D. simonsenii Yanagisawa et Akiba
D. vulgaris (Okuno) Yanagisawa et Akiba

+
+
+
+ [+

S-type girdle view of D. simonsenii group
D-type girdle view of D. simonsenii group
Dimerogramma sp.
Diploneis spp.
Goniothecium rogersii _Ehrenb.

—[oe +
=l
o

e

ey p——

Fa——

Grammatophora spp.

Hemidiscus cuneiformis G.G.Wall.

H. sp.A

H. ovalis Lohman

Hyalodiscus obsoletus Sheshukova-Poretzkaya

w
[
+
—[+ +

Ikebea tenuis (Brun) Akiba
Koizumia akibae Yanagisawa
Nitzschia heteropolica Schrader
N. pliocena (Brun) Merz

N. cf. porteri Frenguelli

N. praereinholdii Schrader

N. rolandii Schrader emend. Koizumi

N. suikoensis Koizumi

Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum_(Greg.) Heib.

+ 0+ =

Proboscia alata (Bright.) Sundstom

P. barboi (Brun) Jordan et Priddle
Pseudopodosira elegans Sheshukova-Poretzkaya
Pseudotriceratium punctatum (Ralfs) Simonsen
Rhabdonema japonicum Temp. et Brun

© o+

IS

Rhaphoneis amphiceros Ehrenb.
Rhizosolenia miocenica Schrader
. styliformis Brightw.

. sp. B (flame)

'
+

+ 0

R
R. sp A
R
R

. sp. C (costa)
Rouxia californica Perag.
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanopyxis spp.
Thalassionema hirosakiensis (Kanaya) Schrader

N

© -+ +

+ o+ o=

+
[

o

o+

'
© o+

T. nitzschioides (Grunow) Mereschkowsky
Thalassionema schraderi Akiba

T. sp. A (sakiboso)

Thalassiosira brunii Akiba et Yanagisawa
T. burckliana_Schrader

2
[§)

oo+ =

+ + 3

+ 4+ <o+

T. grunowii Akiba et Yanagisawa

T. leptopus (Grunow) Hasle et G.A Fryxell
T. manifesta Sheshukova-Poretzkaya

T. marujamica Sheshukova-Poretzkaya

T. minutissima_Oreshkina

T. singularis Sheshukova-Poretzkaya

T. temperei (Brun) Akiba et Yanagisawa
T. sp. A

7. sp. B

+ o+

Thalassiothrix longissima Cleve et Grunow
Triceratium condecorum Brightw.

Non-marine diatoms

Aulacoseira praeg I var. p,
Melosira undulata (Ehrenb.) Kiitz.
Mesodictyon japonicum Yanagisawa et H.Tanaka

islandica (Simonsen) Moisseeva + - - -

—

Total number of valves counted

50 50 50 50

50

50

50

50

50

50

50

Resting spore of Chaetoceros

23 24 8 17

18

6

27

7

34

8

4

Preservation, P: poor; M: moderate. Abundance, A: abundant; C: common; R: rare.
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Table A10 Occurrence chart of diatoms in subsection Ma.

Subsection Ma

Formation Onnagawa Formation | Funakawa

Diatom zone (NPD)
Diatom interval

)
o
o

W
S
W

[e)
5 BA B

@)
K

05 06 07

|
v}
)
ol
O
N
%
)
|

Sample number (Ma) 01 02

Original sample number (Sugo-)

Preservation
Abundance

1.7 |> ofs+04|R
o+ o+ 4|30 > @fs+os5|R

Number of valves (x10°) /1 g

3.0 [a Z[s+07]3

08 [» z[ 434
11> 2| 435
11.8|> | 436
155> =| 437
13.9]> z[ 438
165> =z| 439
10.8]> o s-60
10.4]> =z[s-55
—|20.7]> =z|s-45
11.3[> z|s35
9.0 |» z|s-25
+[21.7]> afs-15
103[> | s-04|7]
103[> o s-03
105> ofs-02]3]
8.5 > ofs-00
— — — =[ 47> z[s+00[Z
5.0 |» z[s+02

+| 7.4 |» Z|S+01

+(24.3|> Q| S-05
+ 9.8 [» @|S-01

.
\
N .
W o+
W o+
)
w '
N '
+
SR
o=
W+
w
)

Actinocyclus cf. curvatulus Grunow - -
A. ellipticus Grunow + -
A.ingens [. ingens (Rattray) Whiting et Schrader 32 2 2|+
A.ingens f. planus (Rattray) Whiting et Schrader e BT
A. octonarius Ehrenb.

'
'
+
'
'
'
'
'
'
'
'

L]
w
2.5 |» Z|S+08
C =] 5.6 [0 Z[S+09|R

A, sp. A T e
Actinoptychus senarius (Ehrenb.) Ehenbr. 6 1 2 2|+ 1 1|1 1 4 4(4 1 + 1|2
Adoneis pacifica G.W.Andrews et Rivera -
Agpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell P e S
A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims - - - 1]+ 1 3+ 1 1 3

N+
+
[}
+

.
+ +

A. vetustissima (Pant.) P.A.Sims P D e
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams | - - - + |- + +]|- - - +
C. miocenicus (Schrader) Akiba et Yanagisawa T Y e

Cocconeis costata Greg. e I e
C. curviritunda Brun et Temp. B I I
C. vitrea Brun -
Coscinodiscus marginatus Ehrenb. 2 - 2 1|3 4
C. radiatus Ehrenb. I

G = o+ w #3003 2] sH06( D)

Delphineis sp. - -

.
1

C. spp. e FT ™ D U U Dy SR b R
+
+

Denticulopsis dimorpha var. dimorpha (Schrader) Sim. - -
(Closed copula) +

D. simonsenii Yanagisawa ct Akiba 5

D. vulgaris (Okuno) Yanagisawa et Akiba 9 19
S-type girdle view of D. simonsenii group 3

N+vv-v+-vv-—v——vv-vv-+v+2.7>ZS+()3SE

— o+ +
w
WO =+

D. crassa Yanagisawa ct Akiba - - - - - -
D. prackatayamae Yanagisawa et Akiba T I e
D. katayamae Maruyama e T e e

+ B v+
RS
— W+

Diploneis spp. B e I I

+
4
D-type girdle view of D. simonsenii group R I I R I I
+
+

Eucampia sp. A (= Hemiaulus polymorphus Grunow) N Y T D
Fragilariopsis cf. fossilis (Freng.) Medlin et P.A.Sims e T e e
Goniothecium rogersii Ehrenb. - - -+
Grammatophora spp. i
Hemidiscus cuneiformis G.G.Wall. -

Hyalodiscus obsoletus Sheshukova-Poretzkaya -1 +
lkebea tenuis (Brun) Akiba e 1 e I i .
Lithodesmium reynoldsii Barron e e e I L e
Melosira sol (Ehrenb.) Kiitzing e e e e e
Nitzschia challengeri Schrader e I e I e

Nitzschia fossilis Schrader e D T T .
N. heteropolica Schrader e e e T e e
N. praereinholdii Schrader e 1 e 1 e e
Odontella aurita (Lyngb.) J.A.Agardh -+ - -

Paralia sulcata (Ehrenb.) Cleve 1 11 9 28 5 +|2 2 2 2|+ + 2 -|4 + +|+ 2 - 3 2 4 3
Plagiogramma staurophorum (Greg.) Heib. - - - -+ - - - . + 4+

Porosira glacialis (Grunow) Jorg. e I e I e e R
Proboscia alata (Bright.) Sundstém - +

P. barboi (Brun) Jordan et Priddle 2 - - 1)-+ -/- - - -1- -+ /- - -1- - - - - - +
Rhizosolenia hebetata f. hiemalis Gran 1

R. miocenica Schrader [ [ e e e T e
R. styliformis Brightw. 11 - -1 -1 - -f- - - -1-+ -1 1 - - - + +[- - -
R. sp. (cola) e 1 e e e
Rouxia californica Perag. +

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims + - -

Stephanogonia hanzawae Kanaya - -
Stephanopyxis spp. 1 1
Thalassionema hirosakiensis (Kanaya) Schrader 2 1 1 -|+ +
T. nitzschioides (Grunow) Mereschkowsky 11 11 18 12|19 16 14|11 15 14 9
T. schraderi Akiba DR Y Y e R I e o

T. sp. A (sakiboso) I D T e e e

Thalassiosira brunii Akiba et Yanagisawa e I e e e i i
T. grunowii Akiba et Yanagisawa e I T e
T. leptopus (Grunow) Hasle et G.A.Fryxell e I B Ty [
T. marujamica_Sheshukova-Poretzkaya T S e T e

—_
'
'
'
+
'
'

T. minutissima Oreshkina N D D e e e
T. temperei (Brun) Akiba et Yanagisawa F e e L e T
T. sp. A e I e [ I e
T.sp.B e I
Thalassiothrix longissima Cleve et Grunow + - - o+ |+ - -]+ - - -

—_ |
'
'
'

'
'
+
'
'
'
'
'
+
+
'

Non-marine diatoms
Aulacoseira_spp. B e e T T

Total number of valves counted 50 50 50 50]50 50 50{50 50 50 5050 50 50 50{50 50 50|50 50 50 50 50 50 50|50 50 50

Resting spore of Chaetoceros 10 8 19 914 21 9|5 4 7 6|7 7 2 512 4 6[1520 7 7 10 18 18]20 11 21

Preservation, G: good; M: moderate; P: poor. Abundance, A: abundant; C: common; R: rare. O.: Onnagawa Formation
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Table A10 (continued).

Ma Ma

Funakawa Formation Trace fossil

O6A 5D

6A 5D4

2
W

39 40 41 42

=~
@
N
N
o~
W
N
Q)
N
~J|
N
x
N
O
2

0 o] S+40

> Z| Se |o
> Z| Sd |=
> Z| Sb |o
> Z| Sa |e

0.9 |[n Z|S+11
2.4 |> u|S+35|%
29 |0 Z|S+45
1.7 [ Z|S+50
2.8 |0 Z| 449
3.8 |0 @] 450
4.4 |»> Z| 451
1.9 [n o] 452
1.5 |>» Z| 454
0.4 [n Z| 455
24 |» Z| 456

[ 3.7 | z|s+12
oo | 300 > Z[s+148
+[ 22> | 453

'
'
'
'
'
'
+
'

w =] 52> z[s+16]2
v o=+ 25> g|S+I8[R
o+ ] 3.3 > Z|S+20| 9
Cwo =[33 | z[s+25]8

w18 |a Z[S+30(]

w
+
0o+ o+ 41
"
-+ 0
!
!
!
!
!
!
!
!

!

.

.

!

!
I

.

!

!

!

!

!

!

!

!

!

= w = =] 36]a 2[s+10]R

+ =]
S I
+
+
w
w
[
S
+
[S I
—_—

'

'
w
(S
N
w

'
'
'
+
'
'
'
[
'
+
[SSI
+
+

+

+
.

+ o=
.

.

.

.

+

.

!

,

+ +
,

\

e T I e R
o e e e .
23 1 1|+ 1 1 1 4|1 + 1 1 +|- 1+ 2]-1 -3 11 - -1

o e T J
T T T e e e 1 - - - -
N N D Y + - - - -
- - - - R I B e I + +

I T o J
e o I T e oo+ - -
I I I T -- -

'
'
'
'
'
'
'

+
'
'
'
'
'
'

+
'
'
'

+

—[0
+
v
©
'S
%
N
w

+|s
S

'
+
'
'
'
'
'
'
'
'
'
'
'
'
+
'

'
'
'
[
'
'

o o=
[
—_
0
2 o=
'
'
—_
[

'
—_
[
—_

'

'
—_

'

'

'
+
[N]

'

'

'

'

'

'

'

'

'

'

50 50 50 50{50 50 50 50 50]50 50 50 50 50[50 50 50 50|50 50 50 50 50 50 50 50 50

19 21 33 26|23 20 23 8 23|32 23 23 15 9|18 15 14 29|21 30 25 16 251523 9 7
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Table A11 Occurrence chart of diatoms in sections N and O.

Section

N

O

Formation

Funakawa Formation

Funakawa Formation

Diatom zone (NPD)

)
lov]

TA

Diatom interval

o))
o}
S}

7A1

Sample number

-z

Original sample number (Sugo-)

Preservation
Abundance

N ol 492

0 ol 494 |5 z

Actinocyclus curvatulus C.Janisch

A. ellipticus Grunow

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

A. sp. A

oo 485|R z
> 0| 486 (3 z

&~
(S}

C» | 4878 =z

[V

w

| o] 4883 =z

e o] 493 |5 =z

—~|= <|497]|2 o

N
'
'

[}
'
'

o | 5002 o

> 0| 495 (] ©

Actinoptychus senarius (Ehrenb.) Ehrenb.
A. splendens (Shadbolt) Ralfs

Adoneis pacifica G.W.Andrews et Rivera
Arachnoidiscus

Azpetia vetustissima (Pant.) P.A.Sims

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams
C. linearis (Sheshukova-Poretzkaya) Akiba et Yanagisawa
C. miocenicus (Schrader) Akiba et Yanagisawa

Cocconeis costata Greg.

C. curviritunda Brun et Temp.

C. vitrea Brun

Coscinodiscus marginatus Ehrenb.
C. radiatus Ehrenb.

C. spp.

Delphineis sp.

W o
+ 0

+ =
'

D. simonsenii Yanagisawa et Akiba

D.vulgaris (Okuno) Yanagisawa et Akiba
D-type girdle view of D. simonsenii group

Diploneis bombus Ehrenb.

D. smithii (Bréb.) Cleve

Grammatophora spp.

Hyalodiscus obsoletus Sheshukova-Poretzkaya
Ikebea tenuis (Brun) Akiba

Koizumia adaroi (Azpeitia) Yanagisawa
Melosira sol (Ehrenb.) Kiitzing

Nitzschia pliocena (Brun) Merz

N. praereinholdii Schrader

Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum (Greg.) Heib.
Proboscia alata (Bright.) Sundstom

P. barboi (Brun) Jordan et Priddle
Rhaphoneis amphiceros Ehrenb.
Rhizosolenia sp. A

R. sp. C(costa)

Rouxia californica Perag.

—_ —_

+

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanopyxis spp.

Thalassionema hirosakiensis (Kanaya) Schrader
T. nitzschioides (Grunow) Mereschkowsky

T. schraderi Akiba

[
)
w
)

—_ -

T. sp. A (sakiboso)

Thalassiosira antiqua (Grunow) Cleve-Euler
T. temperei (Brun) Akiba et Yanagisawa

T. sp.B

Thalassiothrix longissima Cleve et Grunow

Non-marine diatoms

Aulacoseira spp.

Mesodictyon japonicum Yanagisawa et H.Tanaka
Navicula_spp.

Total number of valves counted

50

50 50

50

50 50 50 50

50 50 50

Resting spore of Chaetoceros

20

10 8

18

4 3 2 4

4 6 1

Preservation, P: poor. Abundance, A: abundant; C: common; R: rare.
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Table A12 Occurrence chart of diatoms in sections P and Q.

Section P Q
Formation Onnagawa F. Onnagawa Formation
Diatom zone (NPD) 5C 5D 5B 5C 5D
diatom interval 5C2_ [5D1 5B3 5C[s5c2]  5C 5D1
Sample number PP P Q Q QJQ Q Q Q|Q Q Q
03 04|05 15 16 17118 19 21 22|23 24 25
Original sample number (Sugo-) 562 563|561 795 794 7931200 201 203 204|205 206 207
Preservation P P|P G M pP|P P P M|(P M P
Abundance C C]|C C R R[R A R A|C A A
Actinocyclus cf. curvatulus C.Janisch - - - - - - - - - 2 - - -
A. ellipticus Grunow - + - 1 - - - - 4 - 1 + o+
A. octonarius Ehrenb. 2 2 1 - - - - - - - - - -
A.ingens f. ingens (Rattray) Whiting et Schrader 4 913 21 12 16124 3 14 12| 3 2 2
Actinoptychus senarius (Ehrenb.) Ehrenb. 1 5 1 1 2 1 8 1 6 - 2 5 7
Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell 1 1 1 - - - 1 - 2 21 4 + 1
A. cf. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims + - 4 - - - 2 - 1 1 - 3 3
A. vetustissima (Pant.) P.A.Sims - - - 3 1 1 - 2 2 3 2 - 1
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams - - - - - - - 1 + - + + -
C. miocenicus (Schrader) Akiba et Yanagisawa - - - - - + + - - + - - -
Cocconeis spp. - - - - - - - 1 R N +
Coscinodiscus marginatus Ehrenb. 3 1 1 3 5 6 1 2 6 3 5 3 3
C. radiatus Ehrenb. - - - - - 1 - - - 1 - -
Delphineis sp. - - - - - - - - - - 1 - -
Denticulopsis crassa Yanagisaw et Akiba 2 - 3
D. dimorpha var. dimorpha (Schrader) Simonsen - - - - - - - - - - + - +
(Closed copula) - - + - - - - - - - + o+ o+
D. praedimorpha var. minor Yanagisawa et Akiba - - - - - + - - - - - - _
(closed copula) - - - - 2 1 - - - - - - -
D. praedimorpha var. praedimorpha Barron ex Akiba - - - 3 2 + - - - - - - -
(closed copula) - - - 7 16 7 - - - - - - _
D. hustedtii (Simonsen et Kanaya) Simonsen + + - - - - 1 - - - -
D. simonsenii Yanagisawa et Akiba 5 7 5 2 + + 2 6 1 121 5 1 5
D. vulgaris (Okuno) Yanagisawa et Akiba 3 5 2 1 + - 8 2 2 10114 1 27
S-type girdle view of D. simonsenii group - - - - - - 3 6 1 111 5 - 9
Diploneis spp. - - - - - - - + - - - - -
Goniothecium rogersii Ehrenb. - - - - - 2 - - - 1 - +
Grammatophora spp. - - - + - + |+ - - - + o+ o+
Hemidiscus cuneiformis G.G.Wall. + 1 - - - - - - - - + 4+ -
Hyalodiscus obsoletus Sheshukova-Poretzkaya - - 1 2 - - - - 1 - + - +
Ikebea tenuis (Brun) Akiba - - - - - - - - 2 + 2
Melosira sol (Ehrenb.) Kiitzing + - - - 1 - - - - - - - _
Nitzschia heteropolica Schrader - - + - - - + - - + -
Paralia sulcata (Ehrenb.) Cleve + + 2 5 7 5 - 23 6 2 9 2 4
Proboscia alata_(Bright.) Sundstrom - - - - - - 3 - - - - - -
P. barboi (Brun) Jordan et Priddle - - + + 1 7 |11 1 1 1 - - -
Rhabdonema japonicum Temp. et Brun - - - - - - - - - - - 1 -
Rhizosolenia hebetata f. hiemalis Gran - 1 1 - - - 7 1 2 - - -
R. miocenica Schrader + - - 1 - - - - - 1 - _
R. styliformis Brightw. - - - - 1 - - - - 114 3 1
Rouxia californica Perag. + o+ | - - - - - - + o+ |1 + 1
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims 1 - - - - - 1 1 + 1 + + -
Stephanopyxis spp. - - - - - 3 - 1 3 3 4 2 1
Thalassionema hirosakiensis (Kanaya) Schrader 1 3 1 3 - 3|5 7 2 11|+ 1 1
T. nitzschioides (Grunow) Mereschkowsky 24 14 | 22 4 18 5 |22 42 44 24|33 73 30
Thalassiosira brunii Akiba et Yanagisawa - - - - - - - - - -+ - -
T. grunowii Akiba et Yanagisawa 1 - 1 - - 2 - - - - - +
T. leptopus (Grunow) Hasle et G.A.Fryxell + 1 - - - - - - - - - 1 1
T. sp. A - |- e I I D B
T. sp. B - - - - - - - - - - 1 1 -
Thalassiothrix longissima Cleve et Grunow 2 - 1 - + - + - - + - - -
Triceratium condecorum Brightw. - - - - - - - - - - - + -
Aulacoseira praegranulata var. praeislandica (Simonsen) Moisseeva + - - - - - - - - - - + -
Total number of valves counted 50 50|50 50 50 50 ]100 100 100 100|100 100 101
Resting spore of Chaetoceros 22 6 |10 20 22 13138 15 21 20|34 12 17

Preservation, P: poor; M: moderate. Abundance, A: abundant; C: common; R: rare.
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Table A13 Occurrence chart of diatoms in section R.

Section R
Formation Onnagawa Formation
Diatom zone (NPD) 5B 5C 5D
Diatom interval 5B3-4 5C2 5C3 5D1
R R R RIR R R RfR R R R R R R RIR[R R R R|R R R R R
Sample number
14 15 16 17118 19 20 21|22 23 24 25 26 27 28 29| 30 |31 32 33 3435 36 37 38 39
. Q2 = calm ¥ M 9|l Aa o VO || = dalmat v o>
Original @mple number (Sugo-) EERIEERERIFEEEFEE R R IEEE R R R R
Preservation M MMMIMP P M|P PPMMMMMPIMMZP PIPMPPM
Abundance C A C C|J|C C C C|]C C CA A A A A|R|JA C C CJC C C C C
Actinocyclus cf. curvatulus C.Janisch 1 - 1 -f|- - - 2/- - - - - - - -/ -|+ - - -12 + - - +
A. ellipticus Grunow S e - 4+ -+ - =12 1 1 211 - 1 +
A.ingens f. ingens (Rattray) Whiting et Schrader 6 3 11 1017 2410 11]4 1014 1 5 6 6 303 5 8 312 3 1 3 3
A.ingens f. planus Whiting et Schrader e L B e e - 1 -
A. octonarius Ehrenb. e I e I e B I i
A. sp. A - - - e I e T .
Actinoptychus senarius (Ehrenb.) Ehrenb. + 4 5 312 - 3 -1 2 2 - 1 + 1 -|-|3 8 6 1|1 4 2 3 5
Adoneis pacifica G.W.Andrews et Rivera - - - - - - - e I 1
Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell + - - +|- - - 3|1 - + - - - - -|-|+ + 2 1|1 1 - - -
A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims - - - -+ - - 1 - -1 - - - 2[4f1 2 3 2|2 1 1 2 +
A. vetustissima (Pant.) P.A.Sims -+ - +]- 1 - -f41 - - - 1 - 1 -] -/|- "2 1 -]- + + -
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams - - - -1- - - |-+ 1 + -1 + +(-|- -1 -01- - - -1
Cocconeis spp. e e -+ o+ -
Coscinodiscus marginatus Ehrenb. - 23 1)t s5 2 1412 - - - 3 - 3|11 4 2 2- - 31 -
C. spp. - - - - - - - - - - - =3 -+ 3 - - - - -
Delphineis sp. e 1 I e
Denticulopsis dimorpha var. dimorpha Simonsen B e T TTTTTTTNREE + 2
(closed copula) e I + +|1 2 + - 1
D. praedimorpha var. minor Yanagisawa ct Akiba S T e I I e I
(closed copula) + 4 1 1|1 3 - 1|- - - - - - - A -A- - - - - - - -
D. praedimorpha var. praedimorpha Barron ex Akiba 15 5 4 10f11 10 + 4|- - - - - - - | |- - - |- - - - -
(closed copula) 4 4 3 61711 + 4- - - - - - - - - - N -
D. praed. var. robusta Yanagisawa et Akiba (closed copula) e L I e
D. hustedtii (Simonsen et Kayama) Simonsen R e N e ST S S R I
D. simonsenii Yanagisawa et Akiba 7 4 10 31 + 2 4|+ 2 5 7 3 1 1 3| +|4 5 1 2|16 2 1 + 2
D. vulgaris (Okuno) Yanagisawa et Akiba 3 2 + 1|1 + + 113 3 1 4 5 1 4 4] +]12 7 4 9[1612 2 4 8
S-type girdle view of D. simonsenii group 51 4 211 + + 1|+ 7 3 4 1 + 1 1|+|5 1 1 1|1 5 + 1 5
D. crassa Yanagisawa et Akiba e e I e
D. crassa var. 2 e e e e e

D. cf. prackatayamae Yanagisawa et Akiba 1 e I e
D. prackatayamae Yanagisawa ct Akiba e 1 e e e

D. katayamae Maruyama I I T e e e

D-type girdle view of D. simonsenii group e e e e
Diploneis spp. T e
Eucampia sp. A (= Hemiaulus polymorphus Grunow) ) + - - - - - -
Goniothecium rogersii Ehrenb. - - - 1+ -

'
+

+ |+

- 1
Gramatophora spp. B
Hemidiscus cuneiformis G.G.Wall. .- - -
Hyalodiscus obsoletus Sheshukova-Poretzkaya - -+ 1
Ikebea tenuis (Brun) Akiba - - - 4] - -
Mediaria splendida_Scheschukova-Poretzkaja - - -+

+ W o
[
'

Melosira sol (Ehrenb.) Kiitzing e e
Nitzschia heteropolica Schrader 1 + + + |+ - - +|- +
N. praereinholdii Schrader e I e i
N. rolandii Schrader emend. Koizumi e e e I e e
Odontella aurita_(Lyngb.) J.A.Agardh T N Y e I e

'
'
'
'
'
+
+
4+ =
'

Paralia sulcata (Ehrenb.) Cleve + + 1 516 1 13 416 1 - 4 + + + 14| 6|+ 2 5 23 - 4 7 5
Plagiogramma staurophorum (Greg.) Heib. T I e e

Porosira glacialis (Grunow) Cleve B
Proboscia alata (Bright.) Sundstém - - -

—_f=
wn
[=))
w
o=

Proboscia barboi (Brun) Jordan et Priddle 1 3 + 3
P. praebarboi (Schrader) Jordan et Priddle - - -+
Pseudotriceratium punctatum (Ralfs) Simonsen - - - -
Rhizosolenia hebetata Bailey - - - -
R. miocenica Schrader - - - -
R. styliformis Brightw. S

[
.
I
+
!
,
+
!
,
!
!
)
)

R. sp.B B T e e
Rouxia californica Perag. I [ i I
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims - - - 1]- - - - +
Stephanogonia hanzawae Kanaya + -

Stephanopyxis spp. 1

+ o+
+ o+

—_
—
[

+
Thalassionema hirosakiensis (Kanaya) Schrader -+ -+
T. nitzschioides (Grunow) Mereschkowsky 7 21 7 5
T. schraderi Akiba I e I e [,
T. sp. (sakiboso) I

Thalassiosira grunowii Akiba et Yanagisawa s. |. S R . | -lr - - -1- - - - +
T. leptopus (Grunow) Hasle et G.A.Fryxell - 11 -]1- - 1 -1- - 4+ - + - 11

T. manifesta Sheshukova-Poretzkaya e I e I e
T. marujamica Sheshukova-Poretzkaya 1 e I T
T. minutissima Oreshkina I e e [,
1. praenidulus Akiba T 1 o S e

T. temperei (Brun) Akiba et Yanagisawa -
T. yabei (Kanaya) Akiba et Yanagisawa 2 -1 |- - - - - - - - - - - - - - - - - -
T. spp. e [ I I T O [,
Thalassiothrix longissima_Cleve et Grunow e L 1 e e e e

Non-marine diatoms
Aulacoseira spp. e I e I e T
Mesodictyon japonicum Yanagisawa et H.Tanaka L 1 [ I

Total number of valves counted 50 50 50 50]50 50 50 50|50 50 50 50 50 50 50 50| 50 |50 50 50 50|50 50 50 50 50

Resting spore of Chaetoceros 8 10 15 20]11 19 26 18]17 20 15 5 15 2 13 6 9 |5 10 15 11]10 6 10 9 11

Preservation, M: moderate; P: poor. Abundance, A: abundant; C: common; R: rare.
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Table A13 (continued)

R
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e e e e
-1+ -- 5 4+ - 4|+ - - - |- - - |- - - |- - - -
1 3 11- - - - |+ + - + -|- - - |- - - -|\- - -+
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Table A14 Occurrence chart of diatoms in subsection Ra.
Subsection Ra

Formation Onnagawa Formation

Diatom zones (NPD) 5D
Diatom intervals 5D1
Ra Ra a|Ra Ra Ra Ra Ra
01 02 07 08

&
3
s
&
g
7
&
7

a Ra
16

7
bl
g
?
P
bl
g
z
&
bl
?
g

Sample number

@
K
S
3
&
™
™
S
wn
N
%
©
5
©
S
©
19
w

>
I
N
O
N
e
©
=
S
e

Original sample number (Sugo-) ©

Preservation G
Abundance A
wy

14.1|> @264
— =|15.1|0 Q| 687
10.8|> | 679
23.1|> Q| 680

+(20.7 [»> Z| 681
+|17.8[> Q| 682
159> o683
18.2|> | 685
13.0|> o 686
—|18.2[n Z| 688
20.7 > @693
14.0|> | 691
21.6|> Of 694
21.1 |10 [ 695
21.2|» 0697
17.3 [» @] 698
283 > @ 699
299> 700

20.4|> o701

+|14.1 (> | 702
13.1|»> | 703

13.5 (> 0| 800
13.2 > 0| 801

Number of valves (x10°) /1 g

Actinocyclus cf. curvatulus C.Janisch -
. ellipticus Grunow 2
A. ellipticus var. lanceolatus Kolbe -
A.ingens f. ingens (Rattray) Whiting et Schrader 3
A. octonarius Ehrenb. 1
A.sp. A -
Actinoptychus senarius (Ehrenb.) Ehrenb. 1
Agzpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell 1
A. endoi (Kanaya) P.A.Sims et G.A.Fryxell var. 1 - -
A. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims 2 1
A. vetustissima (Pant.) P.A.Sims N e
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams [ - - - + - [+
C. miocenicus (Schrader) Akiba et Yanagisawa B
+
1

>
— (119> Q|263
+ o+
+
+ o+
- +
+

[§)

+
-+
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w
+
[o)}
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+
o
(IS I SN
+ 10
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+
o+
L
+ o=
+ B
+ +
+ =
o+
o+
S
+ wo
+ o

[S3
[S3

+
+
w
©
IN
+
+
+

I
+ o+
AR RN

+ )

' .

— 4 [+

' o+
+ +

Cocconeis spp. - - - -+
Coscinodiscus marginatus Ehrenb. 2 - -+ 1
C. radiatus Ehrenb. T e T I e
C. spp. - - - - -
Delphineis sp. - - - -1
Denticulopsis crassa Yanagisawa et Akiba B o T T I P
D. crassa_Yanagisawa et Akiba var. 1 +
D. crassa Yanagisawa et Akiba var.2 - - -
D. dimorpha var. dimorpha (Schrader) Simonsen -1
(Closed copula) + 1 2 2
D. hustedtii (Simonsen et Kanaya) Simonsen - - -
D. simonsenii Yanagisawa et Akiba 2 6 2 5
D. vulgaris (Okuno) Yanagisawa et Akiba 9 1612 7
1 +
+

+
+
W+ o+ o+

+
+ +
]
P
+

u o+

+ +
+
+
+ +
+
+ +
+ +
+
+
+
+ +
+
+

w s+
&

+ w|+
w e
wn
+ |+

S-type girdle view of D. simonsenii group
D. cf. praekatayamae Yanagisawa et Akiba - - -
D. praekatayamae Y anagisawa et Akiba T T e e B
D. katayamae Maruyama R e R e
D-type girdle view of D. simonsenii group T [ T e
Diploneis spp. - - - - -
Goniothecium rogersii Ehrenb. +
Grammatophora spp. 1
Hemidiscus cuneiformis G.G.Wall. + -
1
+

+
+ ¢
'
'
+
'

+ o+
+

Hyalodiscus obsoletus Sheshukova-Poretzkaya
lkebea tenuis (Brun) Akiba

Mastogloia splendida (Grev.) Cleve - - - - -
Melosira sol (Ehrenb.) Kiitzing - - - - -
Navicula spp. e 1 I
Nitzschia challengeri Schrader T e e
N. cylindrica Burckle - - - - -
N. grunowii Hasle o I T
N. heteropolica Schrader - -+ o+

N. praereinholdii Schrader - 4+ - - -
N. rolandii Schrader emend. Koizumi - - - - -
Paralia sulcata (Ehrenb.) Cleve 23 - - 2
Plagiogramma staurophorum (Greg.) Heib. - - - -+
Porosira glacialis (Grunow) Jgrg. - - - - -
Proboscia alata_(Bright.) Sundstrom - - - - -
P. barboi (Brun) Jordan et Priddle 1 - 1 11
Pseudotriceratium punctatum (Ralfs) Simonsen -+ - - -
Rhabdonema japonicum Temp. et Brun - - - - -
Rhizosolenia hebetata {. hiemalis Gran

R. miocenica_Schrader

R. styliformis Brightw.

Rouxia californica Perag.

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanogonia hanzawae Kanaya
Stephanopyxis spp.

Thalassionema hirosakiensis (Kanaya) Schrader
T. nitzschioides (Grunow) Mereschkowsky

T. schraderi Akiba -
T. cf. schraderi Akiba -
7. sp. (sakiboso) e I I e
Thalassiosira brunii AKiba et Yanagisawa - - -1+
T. leptopus (Grunow) Hasle et G.A.Fryxell e T 1 o e s
T. manifesta Sheshukova-Poretzkaya I T e
T. marujamica Sheshukova-Poretzkaya e 1
T. minutissima_Oreshkina - - - -
T. temperei (Brun) Akiba et Yanagisawa - - -1

T. sp. A e e e S Ht e Ht
T.sp.B S e I -
T. sp. R e e R R N
Thalassiothrix longissima Cleve et Grunow I E e s s o
Trochosira spinosa Kitton Y I I
Aulacoseira_spp. B R T S
Total number of valves counted 50 50 50 50 50)50 50 50 50 50{50 50 50 50 50 50 50|50 50 50|50 50 50 50 50 50 50 50
Resting spore of Chaetoceros 11 10 6 22 18f10 9 8 6 81916 8 7 6 4 15|12 1518|9 5 4 3 9 13 14 14
Preservation, P: poor; M: moderate; G: good. Abundance, A: abundant; C: common; R: rare.
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Table A14 (continued).

Ra

Funakawa Formation

Mud clasts
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Table A15 Occurrence chart of diatoms in sections S1, S2and T.

Section

S1

S2

T

Formation

Funakawa F.

Funakawa Formation

Funakawa F.

Diatom zone (NPD)

6A

6B

Diatom interval

sD1|g|o

6A

Sample number

o
- W
*

wn
wv
w2

(=}
N~
[}
w
[=}
s n
(=3
o)

N
w|5D1|glo

(=
~
£

Nl

Original sample number (Sugo-)

281

285

Preservation
Abundance

> Z|276%
A | 275

273
277
A o274 |3 »

Azl 272

~ T

= o 284 |3

A | 292 |2 »[6B3

296
e ol 293 |3 =

Actinocyclus cf. curvatulus C.Janisch

A. ellipticus Grunow

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

Actinoptychus senarius (Ehrenb.) Ehrenb.

W -

®

[ 2o Mae]

Arachnoidiscus spp.

Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell

A. cf. nodulifera (Schmidt) G.A.Fryxell et P.A.Sims

A. vetustissima (Pant.) P.A.Sims

Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams

N T B a2

e

+ =

Cocconeis californica Grunow

C. curviritunda Brun et Temp.

C. scutellum Ehrenb.

C. vitrea Brun

Coscinodiscus marginatus Ehrenb.

C. radiatus Ehrenb.

C. spp.

Denticulopsis dimorpha v. dimorpha Simonsen
(closed copula)

D. katayamae Maruyama

D. praekatayamae Yanagisawa et Akiba

D. simonsenii Yanagisawa et Akiba

D. vulgaris (Okuno) Yanagisawa et Akiba
S-type girdle view of D. simonsenii group
D-type girdle view of D. simonsenii_group

Diploneis smithii (Bréb.) Cleve

Eucampia sp. A (= Hemiaulus polymorphus Grunow)
Grammatophora spp.

Hemidiscus cuneiformis G.G.Wall.

Hyalodiscus obsoletus Sheshukova-Poretzkaya

Ikebea tenuis (Brun) Akiba
Lithodesmium reynoldsii Barron
Melosira sol (Ehrenb.) Kiitzing
Nitzschia pliocena (Brun) Merz
N. praereinholdii Schrader

Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum (Greg.) Heib.
Porosira glacialis (Grunow) Cleve
Proboscia alata (Bright.) Sundstom

P. barboi (Brun) Jordan et Priddle

|

—_

Rhizosolenia hebetata f. hiemalis Gran
R. miocenica Schrader

R. styliformis Brightw.

R. sp. (yasuri)

Rouxia _californica_Perag.

Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims
Stephanopyxis spp.

Thalassionema hirosakiensis (Kanaya) Schrader
T. nitzschioides (Grunow) Mereschkowsky

T. schraderi Akiba

o N+ + [+ +

—_

+
S 3NS1

3 S

Thalassiosira grunowii Akiba et aYanagisawa
T. minutissima Oreshkina

T. leptopus (Grunow) Hasle et G.A.Fryxell

T. manifesta Sheshukova-Poretzkaya

T. temperei (Brun) Akiba et Yanagisawa

S

+

T. sp. B
Thalassiothrix longissima Cleve et Grunow

+ =

Non-marine diatoms
Aulacoseira spp.
Mesodictyon japonicum Yanagisawa et H.Tanaka

Total number of valves counted

50

50 50 50 50 50

50

50 50 50

50

50

50

50 50

50

50 50

Resting spore of Chaetoceros

13 - 11 - -

1

9 610

9 14 10

14 4

10

515

Preservation, G: good; M: moderate; P: poor. Abundance, A: abundant; C: common; R: rare. O.: Onnagawa Formation. *: concretion.
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Table A16 Occurrence chart of diatoms in sections W and X2.

Section W X2
Formation Funakawa Formation S.| O. | E
Diatom zones (NPD) 6B 4A | 5C | 6B
Diatom intervals 6B2 4A6| 5C |6B2

W W W W W X | X X
Sample number

09 10 11 12 13 55 169* | 75
Original sample number 533 533 533 533 533 533 |540* [ 541
Preservation G G M M M P P P
Abundance A C C R R A C C
Actinocyclus cf. curvatulus C.Janisch - - - - R _ + N
A. ellipticus Grunow - - - - - - + -
A.ingens f. ingens (Rattray) Whiting et Schrader 3 - - 2 1 13115 -
A.ingens f. nodus (Baldauf) Whiting et Schrader - - - - - 9 - -
A.ingens f. planus Whiting et Schrader - - - - - 1 2 N
A. tenerus (Bréb.) G.W.Andrews 1 - - - - - R
A.sp. A - - - - - - + 1
Actinoptychus senarius (Ehrenb.) Ehrenb. 4 3 7 1 12 2 11 3
Asteromphalus sp. - 1 - - - _ _ -
Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell - - - - - - + -
A. cf. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims + 1 - 1 - - + -
A. vetustissima (Pant.) P.A.Sims - - - - - 1 -
Cavitatus jouseanus (Sheshukova-Poretzkaya) D.M.Williams - - - - - 3 + -
C. miocenicus (Schrader) Akiba et Yanagisawa - - - - - - 1 -
Cocconeis spp. - 1 - 1 - - - 1
C. marginatus Ehrenb. 12 2 6 5 6 6 1 4
C. radiatus Ehrenb. - -+ - 4 -
C. spp. - - - - - - 2 -
Crucidenticula paranicobarica var. paranicobarica Akiba et Yanagisawa - - - - - 1 - -
Delphineis sp. 2 - - - - - - -
Denticulopsis ichikawae Yanagisawa et Akiba - - - - R 4 R N
D. lauta (Bailey) Simonsen - - - - - 3 - -
D. simonsenii Yanagisawa et Akiba + - - - - - - -
D. vulgaris (Okuno) Yanagisawa et Akiba - - - - - - + -

Girdle view of D. lauta_group - - - - - 3 -

S-type girdle view of D. simonsenii group - - - - - - 1
Diploneis spp. - 1 - - - - + -
Eucampia sp. A (= Hemiaulus polymorphus Grunow) - - - - - +
Goniothecium rogersii Ehrenb. - - - -
Grammatophora spp. 1 2 - 2 2
Hyalodiscus obsoletus Sheshukova-Poretzkaya - - - 3
Mediaria splendida Sheshukova-Poretzkaya - - - - -
Melosira sol (Ehrenb.) Kiitzing - - - - -
Nitzschia heteropolica Schrader
Paralia sulcata (Ehrenb.) Cleve
Plagiogramma staurophorum (Greg.) Heib.
Proboscia barboi (Brun) Jordan et Priddle
Rhaphoneis sp.

Rhizosolenia hebetata f. hiemalis Gran

R. hebetata f. semispina (Hensen) Gran

R. sp. A - - - - - - 2 -
Rouxia californica Perag. - - - + - - - -
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims 1 - -
S. stellaris (Roper) Hasle et P.A.Sims - + 1
Stephanopyxis spp. - - - - - 1
Thalassionema hirosakiensis (Kanaya) Schrader - -
T. cf. hirosakiensis (Kanaya) Schrader 1 1
T. nitzschioides (Grunow) Mereschkowsky 8 1
T. schraderi Akiba 1 3
Thalassiosira decipiens (Grunow) Jgrg. 4 -
T. grunowii Akiba et Yanagisawa - - - - - - 3
T. leptopus (Grunow) Hasle et G.A.Fryxell - - - - - - +
Thalassiothrix longissima Cleve et Grunow - 1 - 1 - - - 1
Total number of valves counted 50 50 50 50 50 50 | 50 | 50
Resting spore of Chaetoceros 20 23 20 25 24 3 1 7
Preservation, P: poor; M: moderate. Abundance, A: abundant; C: common; R: rare.

S.: Sugota Formation; O.: Onnagawa Formation, F.: Funakawa Formation.

*: concretion.
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Table A17 Occurrence chart of diatoms in section X1.

Section X1
Formation Sugota Foramtion
Diatom zone (NPD) 4A
Diatom interval

N
>
[
N

A4

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

Sample number

N

09 10 11

I
&
=
o
>
3
%
)
B

Original sample number (Sugo-)

Preservation
Abundance
Actinocyclus cf. curvatulus C.Janisch - - -
A. ellipticus Grunow - -
A.ingens f.ingens (Rattray) Whiting et Schrader 20 8

A.ingens f. nodus (Baldauf) Whiting et Schrader 6 4 2
A. ingens f. planus Whiting et Schrader 2 6

A
A

o g|530|R
ool 526 |R
7~ o|525
= o] 524 |8
7 o523
7 o520
a v|519
o X742
7~ v|743
O | 744
0 | 745

+|> u| 746

A v| 755

a o756 |8 =
a v|757

v | 758 |13 <
a o759 |3 =<
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(SR ]
=G
v g
oo B2
o R
2.
o=
-9,
[FRN
xR
FSE =
W=
+

w
[V NI
w3
+ = '
_—
S
=
W B

. octonarius Ehrenb. A T e

.sp. A -
Actinoptychus senarius (Ehrenb.) Ehrenb. 1 +|1 -
Arachnoidiscus spp. -1 - - -
Azpeitia endoi (Kanaya) P.A Sims et G.A.Fryxell I
A. nodulifera (A.W.F.Schmidt) G.A Fryxell et P.A.Sims e T T ee—S————
A. vetustissima (Pant.) P.A.Sim e I
Bogorovia puncticulata Yar
Cavitatus exiguus Yanagisawa et Akiba - - -
C. jouseanus (Sheshukova-Poretzkaya) D.M.Williams -+ 1
C. lanceolatus Akiba et Hiramatsu 12 7
C. linearis (Sheshukova-Poretzkaya) Akiba et Yanagisawa R

+ o=
+ -+
+

wfw
L+
Y [
o+
o
+ Wl -

wf—
w

®©

S

w

w

N

w

+

1

C. marginatus Ehrenb. 12 15 3|3 15
C. radiatus Ehrenb. 3 2 |- - - - |- - - -
C. spp T e e
Crucidenticula nicobarica (Grunow) Akiba et Yanagisaw; -

C. paranicobarica_var. paranicobarica Akiba et Yanagisawa 1 L I
C. paranicobarica var. tropica Yanagisawa et Akiba B e e
C. punctata (Schrader) Akiba et Yanagisawa e 1 e I
Delphineis angustata (Pant.) G.W.Andrews e T I I
D. miocenica (Schrader) G.W.Andrews 1 [ I
Denticulopsis crassa_Y anagisawa et Akiba I

+ =+ =+
+

A+ o+ 0
o+

D. lauta (Bailey) Simonsen + - +|1 1

D. ichikawae Yanagisawa et Akiba -+ -1+ 1

D. okunoi Yanagisawa et Akiba I

D. cf. tanimurae Yanagisawa et Akiba B e
Girdle view of D. lauta_group - - 1] - - e e e e e

SR N
+

4+ — o
+ wowf
+ oW

¥
w
t
&)
+
¥}
+
+

D. praedimorpha var. minor Yanagisawa et Akiba B T e ee—S—S——
(Closed copula) e 1 T e
D. praedimorpha var. praedimorpha Barron ex Akiba e [ T e
(Closed copula) e I e I
D. simonsenii Yanagisawa et Akiba T Y Y O

D.vulgaris (Okuno) Yanagisawa et Akiba [ I ' L
S-type girdle view of D. simonsenii group 1 T e
Diploneis spp. - - -1 - - - -1+ - - -]- - + 1 -|- - - - +
Eucampia sp. A (= Hemiaulus polymorphus Grunow) T I e e e |
Goniothecium rogersii Ehrenb. B e [
Grammatophora spp. I
Hyalodiscus obsoletus Sheshukova-Poretzkaya + - -]- - 2 - -|- 1 + 1
Ikebea tenuis (Brun) Akiba e e
Kisseleviella carina Sheshukova-Poretzkaya e [ e e e
Mediaria splendida Sheshukova-Poretzkaya D

+
+

L+
+

+
+
+
+
+
+
PR
+
+

Melosira scopos A.Mann - -« <1- - - - ]2 -

M. sol (Ehrenb.) Kiitzing 1 11 - 1 3 212 - 2 4 +- 1 + 1 -]1
Nitzschia challengeri Schrader F e I e e Y
N. grunowii Hasle T I
N. heteropolica_Schrader B e e e

+ +
+
+ o=

Paralia sulcata (Ehrenb.) Cleve 2 2 2|2 2 4 5 3|3 8 4 2 7|+ - 2 - 23 2 7 8 5
Planifolia tribranchiata Ernissee e 1 T I
Proboscia alata (Bright.) Sundstrém e [ I
P. barboi (Brun) Jordan et Priddle e T e e
P. interposita (Hajés) Jordan et Priddle S S B o A T I R o B

P. praebarboi (Schrader) Jordan et Priddle T I B T
Pseudodimerogramma elliptica Schrader e 1 e e
Raphidodiscus marylandicus Christian I e e
Rhaphoneis amphiceros Ehrenb. B I I e
Rhizosolenia hebetata f. hiemalis Gran 1 1 [
R. miocenica Schrader s e
R. styliformis Brightw N T I R
Rouxia naviculoides Schrader B 1
R. peragalli Brun et Hérib B [ T I
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims D . R I R S W

+
Stephanogonia hanzawae Kanaya B T e T e
Stephanopyxis spp. -2 2|16 4 4 2 51- 2 - 4 -1 2 - - -3 2
Thalassionema hirosakiensis (Kanaya) Schrader e e e

T. cf. hirosakiensis (Kanaya) Schrader - - - - - - -

- + +
T. nitzschioides (Grunow) Mereschkowsky 2 2 28 + I + -|- 2 + - +|14 4 5 1 101 7 15 6 18
T. obtusa (Grunow) G.W.Andrews R S
Thalassiosira grunowii Akiba et Yanagisawa e e I
T. leptopus (Grunow) Hasle et G.A Fryxell e [ T I e
T. mizunamiensis Y anagisawa e T
T. praenidulus Akiba e

T. cf. temperei (Brun) Akiba et Yanagisawa R D D D e
T. sp. (plicated) D I I I s
T. sp. (Matsushima) e 1 e [ I e [
Thalassiothrix longissima Cleve et Grunow -1 -1- - -+ -1- - - + +|- - - - |-+ - - -
Triceratium arcticum Brightw. B T R T Y

Trochosira spinosa Kitton B T e
Aulacoseira_spp T I e e B

Total number of valves counted 50 50 5050 50 50 50 50)50 50 50 50 50[50 50 50 50 5050 50 50 50 50

Resting spore of Chaetoceros 1 2 1|5 4 1 2 1|41 3 2 3 6|5 6 2 3 2(7 2 4 2 5

Preservation, P: poor; M: moderate; G: good. Abundance, A: abundant; C: common; R: rare.
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Table A17 (continued)

X1

Sugota Formation [ glauconitc bed Onnagawa Formation
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Table A18 Occurrence chart of diatoms in sections Y1,Y2 and Z.

Sections Y1 Y2

Formation Sugota Formation | O. Onnagawa Formation
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Diatom zone (NPD) 4A 5B
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Actinocyclus ellipticus Grunow
.ingens f. ingens (Rattray) Whiting et Schrader
.ingens f. nodus (Baldauf) Whiting et Schrader
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. octonarius Ehrenb. -

A
A
A.ingens f. planus Whiting et Schrader
A
A

. sp. A - -
Actinoptychus senarius (Ehrenb.) Ehrenb. 2+
Azpeitia endoi (Kanaya) P.A.Sims et G.A.Fryxell - -
A. cf. nodulifera (A.W.F.Schmidt) G.A.Fryxell et P.A.Sims - - - -] -
A. vetustissima (Pant.) P.A.Sims -
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Cavitatus exiguus Yanagisawa et Akiba

C. jouseanus (Sheshukova-Poretzkaya) D.M.Williams
C. lanceolatus Akiba et Hiramatsu 5
C. miocenicus (Schrader) Akiba et Yanagisawa -
Cocconeis spp.
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Coscinodiscus lewisianus Grev. 2
C. marginatus Ehrenb. 9
C. spp. e e 2

Cymatosira debyi Temp. et Brun e B T -
Delphineis sp. O IR 2 -1 |- - - |- - - - -

Denticulopsis crassa Yanagisawa et Akiba -
D. ichikawae Yanagisawa et Akiba 1 + o+

D. lauta (Bailey) Simonsen 3 17 12+ 2| - - - - - - - - - - - - -
D. okunoi Yanagisawa et Akiba +

D. praedimorpha var. minor Yanagisawa et Akiba - - - - -1 - -

+
(Closed copula) B I I 2 1
D. praedimorpha var. praedimorpha Barron ex Akiba - - -l - -129 14 17 5
(Closed copula) - - -|- -130 19 23 6 21 2020 20 11 12
D. simonsenii Yanagisawa et Akiba - - == -4 1 3 7
D. vulgaris (Okuno) Yanagisawa et Akiba - - 4

Girdle view of D. lauta group 1 10 3|- 1|- - [ I
S-type girdle view of D. simonsenii group - - -|- -15 3 2 1 1 2|1 2 1 1f[- + 41
Diploneis bombus Ehrenb. - - 1 - - - B T
D. smithii (Bréb.) Cleve I D e I
Eucampia_sp. A (= Hemiaulus polymorphus Grunow) - - - - - - -

Goniothecium rogersii Ehrenb. B T . - - -
Grammatophora spp. + + -
Hyalodiscus obsoletus Sheshukova-Poretzkaya 2 + 112 2|1 1
Ikebea tenuis (Brun) Akiba oo - -l1 3
Kisseleviella carina Sheshukova-Poretzkaya + -
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Mediaria splendida Sheshukova-Poretzkaya - -
M. splendida f. tenera Schrader - -
Melosira scopos A.Mann -
M. sol (Ehrenb.) Kiitzing 1

Nitzschia challengeri Schrader + 1
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N. grunowii Hasle I e
N. heteropolica Schrader A e _
Paralia sulcata (Ehrenb.) Cleve 2 5 +|15 2|5 7
Proboscia alata (Bright.) Sundstrom - - - -] - e e
P. barboi (Brun) Jordan et Priddle - - 8
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P. interposita (Hajos) Jordan et Priddle - -1

Pseudodimerogramma elegans Schrader o I I -
Rhizosolenia hebetata f. hiemalis Gran - - -1 -
R. miocenica Schrader -
R. styliformis Brightw. 2 -

Rouxia naviculoides Schrader - -
Stellarima microtrias (Ehrenb.) Hasle et P.A.Sims 1 1
Stephanogonia hanzawae Kanaya -+
Stephanopyxis spp. 7 9
Thalassionema hirosakiensis (Kanaya) Schrader D

T. cf. hirosakiensis (Kanaya) Schrader T D e
T. nitzschioides (Grunow) Mereschkowsky 12 8 13|]2 4110 9 10 13 19 192 20 12 21|13 21
Thalassiosira grunowii Akiba et Yanagisawa - - - - -1 - + - - -1 - - 111 - - -
T. leptopus (Grunow) Hasle et G.A.Fryxell - - - -] - -1 - |- 11 1|- - -1
T. mizunamiensis Yanagisawa 1 - |- -|- - e o
T. cf. temperei (Brun) Akiba et Yanagisawa - -
T. spp. + -
Thalassiothrix longissima Cleve et Grunow - -
Triceratium condecorum Brightw. - -
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100
100
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o
Total number of valves counted S S

| 1001

Resting spore of Chaetoceros 10 10 10 7[26 33 41 42 32 48]29 57 93 69|52 30 52 23 21
Preservation, G: good; M: moderate; P: poor. Abundance, C: common; R: rare. O.: Onnagawa Formation
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