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M| A

M| A

M| A

P

P

Depth
(mbsf)

258 (M| A

3.75 |M| A

473 (M| A

5.66 |[M| A

9.75 |M| A

6.15 (M| A
12

135
15

15.7
19.6

20.35 |[M| A

2077 |[M|A|R A
M

28.9

29.65 (M| A

2999 (M| A
3765 |[M| A

46.75 (M| A
475

48.25
49

49.33 (M| A

55.85 |[M|A|R
56.6

5735 |[M| A

57.84 |M| AR

64.87 (M| A

73.95 |[M| A
74.7

75.29 (M| A

179.75
180.5

181.25 (M| A

182

182.75 (M| A

184.25 (M| A
190.1

190.85 (M| A
191.1

191.6

19235 (M| A
193.1

193.85 (M| A
194.6

195.35 (M| A
196.1

196.85 (M| A

198.95 (M| A
199.7
200.3

201.09 [M| A

201.95 M| A
202.7

20345 M| A
204.2

204.95 M| A
205.7

206.42 (M| A
207.2

207.79 | P

Core, section,
interval (cm)

183-1140A-

1R-2, 108-109
1R-3, 75-76
1R-4, 23-24
1R-5, 26-27
1R-CC, 9-14

2R-1, 25-26

2R-2, 100-102
2R-3, 100-102
2R-4, 100-102

2R-CC, 17-22

3R-1, 100-102
3R-2, 25-27

3R-CC, 13-18

4R-1, 100-102
4R-2, 25-27
4R-CC, 11-6

5R-CC, 45-50

6R-1, 25-27
6R-1, 100-102
6R-2, 25-27

6R-2, 100-102
6R-CC, 13-18

7R-1, 25-26
7R-1, 100-101
7R-2, 25-26

7R-CC, 17-22

8R-CC, 27-32

9R-1, 25-27

9R-1, 100-102
20R-1, 100-102
20R-2, 25-27

9R-CC, 17-22
20R-1, 25-27

20R-2, 100-102
20R-3, 25-27
20R-4, 25-27

21R-1, 100-102
21R-2, 25-27

21R-1, 100-102
21R-2,100-102
21R-3, 25-27

21R-3, 100-102
21R-4, 25-27

21R-4, 100-102
21R-5, 25-27

21R-5, 100-102
21R-6, 25-27
22R-1, 25-27

22R-1, 100-102

22R-2,10-12

22R-2, 89-91

22R-3, 25-27

22R-3, 100-102

22R-4,25-27

22R-4,100-102
22R-5, 25-27

22R-5, 100-102
22R-6, 22-24

22R-6, 100-102
22R-CC, 15-20

Diatom zone
(Harwood and
Maruyama, 1992)

N. denticuloides

D. hustedtii—
N. grossepunctata

A. ingens var. nodus

N. grossepunctata

A. ingens—
D. maccollumii

D. maccollumii

C. kanayae

T. fraga c

R. vigilans a

C. jouseana

Age

middle
Miocene

early
Miocene

early
Oligocene

abundant, C = common, F = few, R = rare. Lowercase letters = reworking caused by drilling disturbance.

poor. Abundance: A =

good, M = moderate, P

Notes: Preservation: G
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Table T1. Stratigraphic distribution of diatom taxa, Hole 1140A

v 922
segsgsfgzgdlseseges g
s3gsgzsfygegssea_g3%
S S X0 9olo5 2935|553 33333588
§lg88333/ss5S5&ss82geesss
) BISISS S S SIR S 22gEEss8|18 ¢ < g
Diatom zone cgggg8¢g|ggeseElsssss582LsE
(Harwood and Core, section, | Depth |25/ £ £ £ £/£ £ £ £ 5/85 3§85 383883 ¢%
Age Maruyama, 1992) interval (cm) (mbsf) | & ;?: LIIRIIRIIREIeR el RS g S
183-1140A-
1R-2, 108-109 258 |M|A A F F C
1R-3, 75-76 3.75 |M| A F R F R F
1R-4, 23-24 473 M| A C F F F
1R-5, 26-27 5.66 |[M|A A F FF F
_ 1R-CC, 9-14 6.15 |[M| A C F C
N. denticuloides 2R-1, 25-26 975 IM| A C R
2R-2, 100-102 12 M| A A F F F F F C
2R-3, 100-102 135 |M|A C
2R-4, 100-102 15 M| A C F R F F
) 2R-CC, 17-22 157 |M|A| CC F F|R C F R F
,\jl‘;c')‘i‘é':e 3R-1, 100-102 19.6 |[M|A C F R
; 3R-2, 25-27 20.35 |M| A F
N'g}o’;‘gﬁ‘ﬁ’c’t‘am 3R-CC, 13-18 2077 |[M| AR A F F c
4R-1,100-102 289 |M|A F F F R
4R-2, 25-27 29.65 |M| A C C C F
A, ingens var. nodus, RCC/ 116 29.99 |M| A C R F C C F
5R-CC, 45-50 37.65 |[M| A C R F R
N. grossepunctata | SRl 2527 46.75 |M| A F FF C
6R-1, 100102 475 |[M| A A F F A R F
A. ingens— 6R-2, 25-27 4825 [M|A|R R FF R
D. maccollumii 6R-2, 100-102 49 M| A C F C F C
6R-CC, 13-18 4933 |[M| A F FF
b, maccoflumi | 7R-125-26 55.85 |[M| A |R F R R
7R-1, 100-101 56.6 |M|A|R F F C
7R-2, 25-26 57.35 |M| A C C F
M?:crg’ne C. kanayae 7R-CC, 17-22 57.84 |[M|A|R R R R
: 8R-CC, 27-32 64.87 |M| A F C F A
9R-1, 25-27 73.95 |[M| A C A R
T. fraga c 9R-1, 100-102 747 M| A C R R F
9R-CC, 17-22 75.29 |[M| A C F C
20R-1, 25-27 179.75
20R-1,100-102 | 180.5 |M|A C F R
20R-2, 25-27 181.25 |[M| A R R R R
20R-2, 100-102 | 182 M| A F C F
20R-3, 25-27 182.75 |[M| A C F F R F
20R-4, 25-27 184.25 |M| A F F R R
21R-1,100-102 | 190.1 |M|A C F R F
21R-2, 25-27 190.85 |M| A R C F F
21R-1,100-102 | 191.1 |M|A R F F
21R-2,100-102 | 191.6 |M|A C F
21R-3, 25-27 19235 |M| A F F R C F C
Ol.ear'y R. vigilans a 21R-3,100-102 | 193.1 |[M|A C C R F F F
lgocene
21R-4, 25-27 193.85 |M| A R F F R|F
21R-4,100-102 | 194.6 |M|A F F F
21R-5, 25-27 19535 |M| A C F F
21R-5,100-102 | 196.1 |M|A R R
21R-6, 25-27 196.85 |M| A F R
22R-1, 25-27 198.95 |M| A C F R R F
22R-1,100-102 | 199.7 |M|A F R
22R-2, 10-12 2003 |M|A C C R F F
22R-2, 89-91 201.09 |M| A R F
22R-3, 25-27 201.95 |[M| A C R F R
22R-3,100-102 | 202.7 |M|A F F F R F
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Table T1 (continued).

° °
= 3
E ©a S © % 8 g :E
o TFElgdd _gfgds fee
S £Es3§8egsess€82EF 583 g
pieisssezslesegeliee g
ST EEf Tttt i
c S 258 38/383 222259y g S
Slgls S 33333233 833s8rgragssgs
Diat S5l 288 8EESsES|ESE3sss st
iatom zone oS S £ g g€ g g3 IS 3|88 ¢ 8 ¢
(Harwood and Core, section, Depth |8 |58 8§ 8 3|8 8 g8 SIS T g ERIEE g E 8
Age Maruyama, 1992) | interval (cm) (mbsH (£ S S S SISSSSSGSS88888s8 & 3
183-1140A-
1R-2, 108-109 258 |M|A FF C C F
1R-3, 75-76 3.75 |M| A F R
1R-4, 23-24 473 M| A C F R
1R-5, 26-27 5.66 |[M|A F F C C F
o 1R-CC, 9-14 6.15 |M| A C
N. denticuloides 2R-1, 25.26 975 M| A r
2R-2, 100-102 12 M| A F A F F F
2R-3, 100102 135 |M|A C
2R-4, 100-102 15 M|A|F F R C
) 2R-CC, 17-22 157 M| A R F A F F C
middle
Miocene 3R-1, 100-102 19.6 |M|A C C R
D, hustedti 3R-2, 25-27 20.35 |M| A
N }OS‘S‘E eun’c’t‘aw 3R-CC, 13-18 2077 |M| A F C A C
- grossep 4R-1,100-102 | 289 |M|A clc C
4R-2, 25-27 29.65 |M| A F F F R
. invens var. nodus| 4R-CC: 11-6 29.99 |[M|A|F A|F F AlC C F
- Ing : 5R-CC, 45-50 37.65 |M| A C
N. arosseounciata | 6R-17 25-27 46.75 M| A | F F F R FlcC
- grossep 6R-1,100-102 | 47.5 |M|A F C F F A R
A. ingens— 6R-2, 25-27 48.25 [M| A F F
D. maccollumii 6R-2, 100-102 49 M| A F C R F F
6R-CC, 13-18 4933 |[M| A C R C
b, maccollumii | 7R-125-26 55.85 |M| A R F R
‘ 7R-1, 100-101 56.6 |M|A F F F
| 7R-2, 25-26 57.35 |M| A F C C F
Mf:ég’ne C kanavae 7R-CC, 17-22 57.84 |M| A F C F
- kanay 8R-CC, 27-32 64.87 |[M|A|F C R F
9R-1, 25-27 73.95 |[M| A C A
T. fraga c 9R-1, 100-102 747 M| A
9R-CC, 17-22 75.29 |[M| A F C F
20R-1, 25-27 179.75
20R-1,100-102 | 180.5 |M|A|C F F
20R-2, 25-27 181.25 |[M| A
20R-2, 100-102 | 182 M| A F
20R-3, 25-27 182.75 [M| A | C F F
20R-4, 25-27 184.25 |M| A
21R-1,100-102 | 190.1 |M|A|R F F C R R
21R-2, 25-27 190.85 |M| A C R
21R-1,100-102 | 191.1 |M|A
21R-2,100-102 | 191.6 |M|A F C
| 21R-3, 25-27 19235 |[M| A C C
carly R. vigilans a 21R-3,100-102 | 193.1 |[M|A R C F
Oligocene
21R-4, 25-27 193.85 |M| A F C C
21R-4,100-102 | 194.6 |M|A|F F C A
21R-5, 25-27 19535 [M| A | C F C F
21R-5,100-102 | 196.1 |M|A
21R-6, 25-27 196.85 |M| A | F C C
22R-1, 25-27 198.95 |M| A | F F C F
22R-1,100-102 | 199.7 |M|A C C
22R-2, 10-12 2003 |M|A|F F C C
22R-2, 89-91 201.09 |M| A
22R-3, 25-27 201.95 |[M| A F C
22R-3,100-102 | 202.7 |M|A R F F
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Table T1 (continued).

S £ g 2
53 I g S . $8 £
S = kS £33, S &% s| 8% T
S o 9 3 3 & € = 2 3 5§ © | s S
$5 .38/§5c¢s8 £§38%cce| 55588
" S £ 8g=22<c 5|85 3 3 slg =< 3
c Egs8£js883¢g(s§eggglsgesegs
SlElfsssslssssslesosnsggss
Diatom zone ss £33s5sS|S3s5ss52888 E 25525
(Harwood and Core, section, Depth | ¢ | S 2 '§ '§ '§ '§ '§ '§ '§ E '§ E E E E & E RS §~
Age | Maruyama, 1992) | interval(cm) | (mbsh £ (2 |1S £ 2 £ 2 2 LTSS 5|82 SLE
183-1140A-
1R-2, 108-109 2.58 |M| A F
1R-3, 75-76 3.75 |[M| A r
1R-4, 23-24 4.73 (M| A R
1R-5, 26-27 5.66 |M| A F f
o 1R-CC, 9-14 6.15 |M| A R R
N. denticuloides 2R-1, 25.26 975 M| A R
2R-2, 100-102 12 M| A FOF F
2R-3, 100-102 135 |M|A F
2R-4, 100-102 15 M| A
) 2R-CC, 17-22 15.7 |M|A FF F
,\;l‘;c')‘i‘é':e 3R-1, 100-102 19.6 |[M|A C
. 3R-2, 25-27 20.35 [M| A
M g}oﬁﬁ;ﬂt_ata 3R-CC, 13-18 20.77 | M| A c
4R-1, 100102 289 |[M|A
4R-2, 25-27 29.65 |[M| A
A. ingens var. nodus 4R-CC, 11-6 29.99 |\ M| A F
5R-CC, 45-50 37.65 (M| A R
N. grossepunctata | %1+ 2527 46.75 |M| A F
6R-1, 100-102 475 |[M|A R F
A. ingens— 6R-2, 25-27 48.25 |M| A
D. maccollumii 6R-2, 100-102 49 M| A
6R-CC, 13-18 4933 |[M| A F
b, maccollumii | 71 25-26 55.85 |[M| A F
7R-1,100-101 56.6 |M|A R R R F
carl 7R-2, 25-26 57.35 [M| A F R
Mioceyne C. kanayae 7R-CC, 17-22 57.84 | M| A
8R-CC, 27-32 64.87 |[M| A F F
9R-1, 25-27 73.95 M| A F F F
T. fraga c 9R-1, 100-102 747 M| A R
9R-CC, 17-22 75.29 (M| A R
20R-1, 25-27 179.75
20R-1,100-102 | 180.5 |[M|A FF R F
20R-2, 25-27 181.25 [M| A F
20R-2,100-102 | 182 M| A FF F FF
20R-3, 25-27 182.75 [M| A R R F R FF
20R-4, 25-27 184.25 [M| A F
21R-1,100-102 | 190.1 |[M|A F FOF FOF
21R-2, 25-27 190.85 (M| A C F
21R-1,100-102 | 191.1 |[M|A C
21R-2,100-102 | 191.6 |[M|A F FFCA
21R-3, 25-27 192.35 (M| A F F FCC R R
Ol.ear'y R. vigilans a 21R-3,100-102 | 1931 |[M|A|F F F F C R|IR F F
lgocene
21R-4, 25-27 193.85 (M| A F R F F C C F
21R-4,100-102 | 194.6 |M|A R F C R F
21R-5, 25-27 195.35 [M| A C F A F
21R-5,100-102 | 196.1 |[M|A F
21R-6, 25-27 196.85 [M| A R F
22R-1, 25-27 198.95 (M| A F R FF FF
22R-1,100-102 | 199.7 |[M|A R|R FF R R R
22R-2,10-12 2003 |M|A F F C CF F F
22R-2, 89-91 201.09 |M| A F
22R-3, 25-27 201.95 |M| A F F C R F F
22R-3,100-102 | 202.7 |[M|A R F F C F F CF
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Table T1 (continued).

S
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5 ole st
o v S e
P& g, fesgEcs
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|0 |€ &9 = 8 8|8 oo 2 2|28 &2 &2 &8 8|8 & & © ©
(Harwood and Core, section, Depth 2|5/ 8 ¥ T T |8 X X S 3|8 § § S 33835858
Age | Maruyama, 1992) | interval(cm) | (mbsh) £|2 € § & S e 8883|888 &&& & & & &
183-1140A-
1R-2, 108-109 2.58 |M| A
1R-3, 75-76 3.75 |M| A C
1R-4, 23-24 473 |M| A R
1R-5, 26-27 5.66 |M| A F
o 1R-CC, 9-14 6.15 |M| A F F
N. denticuloides 2R-1, 25-26 975 IM| A
2R-2, 100-102 12 |[M|A
2R-3, 100-102 135 M| A C F
2R-4, 100-102 15 M| A R
) 2R-CC, 17-22 157 M| A F F F
,\jl‘;c')‘i‘é':e 3R-1, 100-102 19.6 |[M|A
) 3R-2, 25-27 2035 |M| A
N'g}o’;‘gﬁ‘ﬁ’c’t‘am 3R-CC, 13-18 20.77 | M| A F F
4R-1, 100-102 289 |M|A R F
4R-2, 25-27 29.65 |M| A F R
A, ingens var. nodus, RCC, 116 29.99 M| A F C
5R-CC, 45-50 37.65 |M| A R
N. grossepunctata | SRl 2527 46.75 |[M| A F F
6R-1,100-102 | 47.5 |M|A R R F R F
A. ingens— 6R-2, 25-27 4825 |M| A R R
D. maccollumii 6R-2, 100-102 49 M| A F F C F F
6R-CC, 13-18 4933 [M|A F
b, maccoflumi | 7R-125-26 55.85 |M| A F R F
7R-1, 100-101 56.6 |M|A C R
7R-2, 25-26 5735 |M| A C F
M?:crg’ne C. kanayae 7R-CC, 17-22 57.84 |M| A R
8R-CC, 27-32 64.87 |M| A R F F
9R-1, 25-27 73.95 |M| A F F C
T. fraga c 9R-1, 100-102 747 M| A F F
9R-CC, 17-22 7529 |M| A F F F
20R-1, 25-27 179.75
20R-1,100-102 | 180.5 |[M|A|F C F C F
20R-2, 25-27 181.25 |M| A R|R R
20R-2,100-102 | 182 |[M|A C R F C
20R-3, 25-27 182.75 |M| A F R|F F F F F F F
20R-4, 25-27 184.25 |M| A F R F F
21R-1,100-102 | 190.1 |[M|A F F F F F F
21R-2, 25-27 190.85 (M| A R F F FF
21R-1,100-102 | 191.1 |[M|A R|R C
21R-2,100-102 | 191.6 |[M|A R FlC FF
21R-3, 25-27 19235 |M| A F R C
Ol.ear'y R. vigilans a 21R-3,100-102 | 193.1 |[M|A FIF F R C R F C
lgocene
21R-4, 25-27 193.85 |M| A F F R C
21R-4,100-102 | 194.6 |[M|A F R R A
21R-5, 25-27 19535 |M| A FIF F F F C
21R-5,100-102 | 196.1 |[M|A F R F
21R-6, 25-27 196.85 |M| A FIF C
22R-1, 25-27 198.95 (M| A F FlcC F C
22R-1,100-102 | 199.7 |[M|A F F
22R-2,10-12 2003 |[M|A F ClF FF
22R-2, 89-91 201.09 M| A R R
22R-3,25-27 | 201.95 [M|A F F C
22R-3,100-102 | 202.7 |[M|A F C F F F




J. ARNEY ET AL.

LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

Table T1 (continued).

3
kS
§ = S
£§ £, 5 .
s 8 £ EIES )
V288 TIRS8 334
o S & S| 8 X £ )
c a & 52 5l E’X Y G o
S|8|s 25 £ s|lg & £E E %
Diatom zone s -§ é 'g, 'S 'S '§ 'é '% '% '% '% g
(Harwood and Core, section, Depth |2 |5 |3 =SS 8|lg 8§ 883 S
Age Maruyama, 1992) interval (cm) (mbsf) £ 2IE S E S EEEREE S
183-1140A-
1R-2, 108-109 258 M|A|R C A A
1R-3, 75-76 375 |M| A CcC C F
1R-4, 23-24 473 IM|A|R CcC C C
1R-5, 26-27 5.66 |[M| A F A A
. . 1R-CC, 9-14 6.15 |[M| A A C F
N. denticuloides | ¢ 155 26 9.75 |M| A C F
2R-2, 100-102 12 M| A C A A
2R-3, 100-102 13.5 M| A C C
2R-4, 100-102 15 M| A C C
. 2R-CC, 17-22 15.7 M| A C A
,\:i‘c')‘i‘:'fe 3R-1, 100-102 19.6 |M|A C
) 3R-2, 25-27 2035 |M| A
N g}o’l‘s‘zﬂ’c’t‘am 3R-CC, 13-18 20.77 |[M| A C C F
4R-1, 100-102 28.9 M| A C C
4R-2, 25-27 29.65 |[M| A C A
A. ingens var. nodus 4R-CC, 11-6 29.99 \M | A A F
5R-CC, 45-50 37.65 |[M| A F
N. grossepunctata 6R-1, 25-27 46.75 1M A A
6R-1, 100-102 47.5 M| A A R
A. ingens— 6R-2, 25-27 48.25 (M| A F
D. maccollumii 6R-2, 100-102 49 M| A C F
6R-CC, 13-18 4933 M| A A
D. maccollumii 7R-1, 25-26 5585 |[M| A F
7R-1, 100-101 56.6 M| A C R
7R-2, 25-26 5735 |[M| A C R
M?:crgne C. kanayae 7R-CC, 17-22 57.84 | M| A F
8R-CC, 27-32 64.87 (M| A A R
9R-1, 25-27 7395 [M| A C F
T. fraga ¢ 9R-1, 100-102 74.7 M| A F F R C
9R-CC, 17-22 75.29 |[M| A A
20R-1, 25-27 179.75
20R-1, 100-102 | 180.5 M| A F R F
20R-2, 25-27 181.25 M| A F
20R-2, 100-102 | 182 M| A A F
20R-3, 25-27 182.75 M| A F
20R-4, 25-27 184.25 M| A F
21R-1,100-102 | 190.1 M| A F F
21R-2, 25-27 190.85 M| A F
21R-1,100-102 | 191.1 M| A F
21R-2,100-102 | 191.6 M| A CcC C F
21R-3, 25-27 19235 M| A A F
early R. vigilans a 21R-3,100-102 | 193.1 |M|A F F
Oligocene
21R-4, 25-27 193.85 M| A F C R
21R-4,100-102 | 194.6 M| A F C R
21R-5, 25-27 19535 M| A F
21R-5,100-102 | 196.1 M| A F
21R-6, 25-27 196.85 M| A C F
22R-1, 25-27 198.95 M| A C R
22R-1,100-102 | 199.7 M| A
22R-2,10-12 200.3 M| A F R
22R-2, 89-91 201.09 |[M| A F R
22R-3, 25-27 20195 |[M| A A R
22R-3,100-102 | 202.7 M| A F F
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LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

J. ARNEY ET AL.
Table T1 (continued).

Age

M| A
M| A
E
E

P
poor. Abundance: A = abundant, C = common, F = few, R = rare. Lowercase let-

206.42 (M| A

203.45 (M| A
204.95 (M| A
205.7
207.2

204.2
207.79

moderate, P

22R-4,100-102

22R-4, 25-27
22R-5, 25-27
22R-5, 100-102
22R-6, 22-24
22R-6, 100-102
22R-CC, 15-20

good, M

C. jouseana
ters = reworking caused by drilling disturbance.

Notes: Preservation: G
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LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

J. ARNEY ET AL.
Table T1 (continued).

Age

F
F
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P

o o

Depth
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206.42 (M| A

204.95 (M| A
207.2

203.45 M| A
205.7

204.2

207.79

Core, section,
interval (cm)

22R-4, 25-27
22R-4,100-102
22R-5, 25-27
22R-5,100-102
22R-6, 22-24
22R-6, 100-102
22R-CC, 15-20

Diatom zone
(Harwood and
Maruyama, 1992)

C. jouseana

LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

J. ARNEY ET AL.
Table T1 (continued).

Age
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LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

J. ARNEY ET AL.
Table T1 (continued).
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J. ARNEY ET AL.

LOWER OLIGOCENE TO MIDDLE MIOCENE DIATOM BIOSTRATIGRAPHY

Table T1 (continued).

S
£
8
S
£ = 5
£§ £, § .
4 B g § § g = I
¥ s88 98,3
g 8 T 3z 82 £ g3
cw"’QEJE'):(VEEQgV’.‘Q
Sl8|s €5 S slgecgc€E g &
Diatom zone s é é 28232222228
w Y 2 T (8 8 S 8 8 =&
(Harwood and Core, section, Depth |2 |5 |3 =SS 8|lg 8§ 888 S
Age Maruyama, 1992) interval (cm) (mbsf)  £I2IE S E S EEEREE S
22R-4, 25-27 203.45 [M| A
C. jouseana 22R-4,100-102 | 204.2 M| A
22R-5, 25-27 204.95 [M| A F
22R-5,100-102 | 205.7 (M| A F
22R-6, 22-24 206.42 |[M| A R
22R-6, 100-102 | 207.2 P|F C F
22R-CC, 15-20 207.79 | P | F R R
P|F

10
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