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Ms 198SR-115, Table T1. Calcareous nannofossil range chart for composite splice at Site 1209.

Notes: Zonal markers are highlighted, and zones and ages are provided at left. Relative abundance is designated as follows: A = abundant, C = common, F = few, R = rare, and VR = very rare. rw = reworked specimens. Epoch boundaries placed following Berggren et al. (1995), except for Paleocene/Eocene Boundary, which was placed at the base of the PETM. See text for discussion. Dark line between Eocene and Oligocene refers to position of an unconformity.
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1209A-13H-4, 45–46

early Oligocene

CP16c
F F R R R R R F F A A C A R  R F R R R

1209A-13H-5, 45–46 F F R R R R R R F C A C C R R F F R
1209C-3H-2, 30–31 F C R R R R R F F F C A R R R  F R R
1209C-3H-3, 30–31

CP16b

R C R R R R R R R R C C R A R R R R R
1209C-3H-4, 30–31 F C R R R R R rw R R F C C F A R R C  R R rw
1209C-3H-5, 30–31 R C R R F R R F F C R A R R F F R R
1209C-3H-6, 30–31 F F R C F F R R F F C R C F R R F R R
1209A-14H-4, 30–31

middle Eocene

CP14b

R R R VR  R VR R R R R R F F F A C F R F R R R
1209A-14H-5, 30–31 R R R F R VR R R R R R R R C A F F A C R R R
1209A-14H-6, 30–31 R F R R R C R R R R R R R R R C F F C A R R R rw R R
1209A-4H-3, 43–44 R R F R R F R F R  R R R R R R C F R F A R R R
1209B-15H-1, 144–145 R R R R R R R A R R R R R R C  R F R R R
1209B-15H-2, 107–108 R R R R R F R R F R R R R R R F F F R F R R
1209B-15H-3, 107–108 R R F R R R R R C R R R R F R C F R R R R R R R
1209B-15H-4, 110–111 R F R R R R R F  R F R R R R R C F R F R R R rw R R
1209B-15H-5, 110–111

CP14a

R R F R R R R R R R R R F R R R R R R R A F R R R R R   R R rw R R
1209B-15H-6, 20–21 R R F R R R R R R F R  R R R R R R  A C R R R R R R R rw R R
1209A-15H-6, 45–46 R R R R C R R R R R R  R R R R R F F  A C R R R R F R R  R F
1209B-16H-1, 0–5 R F R R F  R R F R R R F F A F R F R R F R R R R
1209B-16H-2, 50–51 R R R R F R R F R R R F F F F C C R R R R F F R R R R R
1209B-16H-3, 50–51 R F R R R R R R R R F R R R R R R A R R F R R F F R R R
1209A-16H-1, 45–46

CP13c
R R F R C F R R R F R R R F  R R R  R R F C R ? R R F R R R rw R F

1209A-16H-2, 45–46 R R C C F  R R R R C R R R R R F R C  A F ? F R F F R R rw R
1209A-16H-3, 45–46

CP13b

R R F R C F R R F R R R R R R C R R R F F A R ? F R F R F VR R
1209A-16H-4, 45–46 R R C C R R R R R C R R R F R  R R R R F F A R ? F R C F R R R R
1209A-16H-5, 45–46 R R R A R R R R R C R R R F R   R R R R R R A R ? F R C F R R F    R R
1209A-16H-6, 45–46 R F A R R R R R R C R R R R R F R R  R R R R R F A  C R F F R R R R R
1209A-16H-7, 45–46 R R C R R R F F R R R  R R F  R R R R F A ? F R F R R R R R R
1209C-6H-3, 100–102 R F R R R R R R R R R F R  R R R R R F A ?   C R F R R R R R
1209C-6H-4, 100–102 R R F R R R R R R R R R C R R  R R R R F A R  C R C F F R R R
1209C-6H-6, 0–2 R R F R F R R R R R R R R F R R R R R F F A R A R F R R R rw R R
1209C-6H-6, 100–102 R R F R R R R C R R R F R R  R R R  R R F A F F R R R R R
1209A-17H-1, 45–46 R R F R F F R R R F F R F R R  R  R R R F F A R  F R F R R R R F
1209A-17H-2, 45–46 R R F R F R R R R R R R R R  R R R R R F A F C R R R R R R R
1209A-17H-3, 45–46 R R F F R R R R R R R R R R F R R R  R R  R F  F A R F A R F R R R R R
1209A-17H-4, 50–51

CP13a

R R F F R R R R R R R C R R R R F R R F C A F R F R R R R
1209A-17H-5, 50–51 R R F F R R R R R R C R R R R R  R R C F F R F R  R R R R
1209A-17H-6, 50–51 R R F R R R F R R R R F R R R R R R R R C F R F R R R R R R F
1209B-18H-2, 50–52 R F F F R R R F R F R R R R R F R F F  A R A F C F R R R R rw R R
1209B-18H-3, 50–52

CP12b

R R R F R F F R R R R R F F R F R F R R R F F  A R A R F R  F R R R A
1209B-18H-4, 50–52 R F F F R R R F R F R R r R R F R F R F R F R  R R R    R F
1209B-18H-5, 0–2 R R R R R R R F R F R F R R C R  R C R A R C R F R R R R A
1209A-18H-3, 82–83 R R R F R R R F R R R C R R C R F R C R F R F F R R R R C
1209A-18H-4, 45–46 R R R R R R R R R R R A R F R F R F F  R R F R R  R F
1209A-18H-5, 43–44 R R R R F R R R R R R R R F F R R R R R F R F R R R F
1209A-18H-6, 45–46 R R R F F R R R R R R R F R R A  R F R R R R R F R  R R  R A
1209B-19H-1, 120–121 R R R F R F R R R R R R C R R A R F R F R R R R A R R R  R A
1209B-19H-2, 100–101 F R F R F R F R R R R A R C  R  F R F R R R R A R R R A
1209B-19H-3, 100–102 F R R F R F R C R R R R C F A  R F R F F R R R A R R  R A
1209B-19H-4, 100–102 R R F R F R R R R R R R F R A R R R F R R R R F R R R R A
1209B-19H-5, 0–2 R R F F R F R R F R R R R R F R  R R R R R R R F R  R R R R A
1209A-19H-3, 45–46 R R R R F F R R R R R F R R R R R   R R R F R R R R F C F R R R R F
1209A-19H-4, 45–46 R R R F F R C R R R R F R C  R R R R R R R R C F R R R C
1209A-19H-5, 45–46 R  R C F F  R F R R R F F C R F R R R F R R F R R R R R R A
1209A-19H-6, 45–46 R R R F R F F R R F R R R R R F F R F R F R R R R F C F R F R C
1209B-20H-2, 100–102

CP12a

R R R F R R F R  R R R R R R F F C R R R C R R C R R  R  C R A
1209B-20H-3, 100–102 R R R F F F F  R R R R R F R C R R C R R  F R R F R C F R R  C R A
1209B-20H-4, 100–102

early Eocene

R R R F R R C R R R R R A R C R F F C R R R A A
1209B-20H-5, 100–102 R R R F R R R  R R R R F A R C R F C C R R R R A R A
1209A-20H-4, 45–46

CP11
F R R R R F F R F R R R R F  R F R C R R R F F C R R R R R C C

1209A-20H-5, 45–46 F R - F R F F R R R R R R R R R R R C R R R F F R F  F R R R R R F C
1209A-20H-6, 45–46 R R VR R R F F R R R R R R R R R R F R F R F C F F F R R R R R R R F
1209C-10H-1, 110–111

CP10

R R F F R R R R R R R R R R R R F R R R F R R  R R R R C A
1209C-10H-2, 100–102 R R R F R R R R R R R R R F R R R F R F R R R R R R A
1209C-10H-3, 100–102 R R R R C F R R R R R R R R R R R R F R R F F R R C R F R R R A R F
1209C-10H-4, 100–102 R R F R F R R R R R R R R R R F R R F R R C R R R R R R R C R F
1209C-10H-5, 100–102 R F R F F R R R R R R R R R F F R F R F F R R R R R R R R F R C
1209C-10H-6, 100–102 F F R R R R R R R R R F R R R R F R R F R R R R ? R R R A
1209C-11H-2, 0–2

CP9
R R R R F  R R R R R R R R R A F R R R R R R R C R R R R R R R R

1209C-11H-2, 100–102 R R C R R R R R R R A R F R R F C R A R R R R R R R
1209C-11H-3, 1–2

CP8b

R R F F R F R R R F R R R R R F C R C R R R R R R R R
1209C-11H-4, 0–2

late Paleocene

R R A F R R R R R R R R R C F R R R A F F C R C F R R R R R
1209C-11H-5, 0–2 R C R R R R R R R R R C F R F A F F C C F R R R ?
1209C-11H-6, 0–2 R F R R R R R R  R R R C R R F C F  F C C F  R R R R R
1209A-22H-3, 46–47 R C R F  R R R R R R R R R R R R R F F C A R A F R R R R R R R R
1209A-22H-4, 46–47

CP8a
F R A F F R R R R R R R R R R R C F C A R C F R R R R

1209A-22H-5, 46–47 R A R C R R R R R F R R F F R R F F C F  F R R R R R R
1209C-12H-2, 50–52 R A R C R R R R R R R R R R F R F C C F R A R R R R R R R
1209C-12H-3, 50–52

CP6/CP7

R C R F R  R R R R R R R F R F F F R C R R R R R R R R
1209C-12H-4, 50–52 R C R R R R R R R R R R R R F R F F R A R R C R R F R
1209C-12H-5, 50–52 A R R R R R R R F  R F R R F F R C R R R R R R
1209C-12H-6, 50–52 R C F R R R R R R F  F R R R F F R A R R F R R
1209A-23H-3, 45–46

CP5
R C F R R R R R R R R R F F C R A R R R R

1209A-23H-4, 45–46 R C R F R R R R R   R F R R F R R R A R R F R R
1209A-23H-5, 45–46

CP4

R R C  R F R R R R  R R R  R F F R  A R R R R R R  R
1209A-23H-6, 45–46 R R C  R C R R R R R  R R R R R  R R F F R A R R R R F
1209C-13H-2, 110 R A  R R R R R R R R  F R  R C F C R R R F R
1209C-13H-3, 100–102 R A F R R R R R R R R R R R R R R A R R R R C
1209C-13H-4, 100–102 R R C F F R R R R R R R R R R R R R F C R R R R R F
1209C-13H-5, 100–102 R R A R F R R R R R R R R R R R R R A R R R F
1209C-13H-6, 100–102

CP3

R R A R F R R R R R R R R R R R R R R A R R R R F
1209C-13H-7, 0–2 R A F F R R R R R R R R R R  R R A R R F R
1209A-24H-5, 45–46 R R C R  A R R R R R F F R R R R R F R R R F R R
1209A-24H-6, 45–46

early Paleocene

R A R  A R R  R R F R R R R R VR R R F R
1209A-24H-7, 45–46 R A C R  R R R F F  R R R R C
1209C-14H-3, 115–116 R A C R R F F R  R R R R R F R R
1209C-14H-4, 100–102 R A A R R R R R C R R
1209C-14H-5, 100–102

CP2
R R A C R R R F R R R R R R C

1209C-14H-6, 100–102 R R A F R R R F F R R R R F R
1209C-14H-7, 0–2 R C F R R R F R R C R R R R
1209A-25H-3, 110–111

CP1b
R A C R R F >8 F  C R C R

1209A-25H-4, 110–111 R F  F R R C >8 F F R R F A
1209A-25H-5, 110–111 R F F R F >8 C F F R A
1209A-25H-6, 100–101

CP1a
R VR  R R C R R R A

1209C-15H-3, 80–81 R R F  R R A
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ii
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1209A- R
1209A- R
1209C-
1209C-
1209C-
1209C-
1209C-
1209A-
1209A-
1209A-
1209A-
1209B-
1209B-
1209B-
1209B-
1209B-
1209B-
1209A-
1209B-
1209B-
1209B-
1209A-
1209A- R R
1209A- R R
1209A- R R
1209A- R R
1209A- R R R
1209A- R
1209C- R
1209C-
1209C-
1209C- R
1209A-
1209A-
1209A- R
1209A-
1209A-
1209A-
T1. Calcareous nannofossil range chart for composite splice at Site 1209. (See table notes. Continued on next 

 core, section, 
erval (cm) Age Zone
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13H-4, 45–46

early
Oligocene

CP16c
F F R R

13H-5, 45–46 F F R R
3H-2, 30–31 F C R
3H-3, 30–31

CP16b

R C R R R R
3H-4, 30–31 F C R R R R
3H-5, 30–31 R C R R F
3H-6, 30–31 F F R C F
14H-4, 30–31

middle
Eocene

CP14b

R R R VR  R VR
14H-5, 30–31 R R R F R VR
14H-6, 30–31 R F R R R C R
4H-3, 43–44 R R F R R F R
15H-1, 144–145 R R R R R R R
15H-2, 107–108 R R R R R F R R
15H-3, 107–108 R R F R R R R R
15H-4, 110–111 R F R R R R R
15H-5, 110–111

CP14a

R R F R R R R R R R R R
15H-6, 20–21 R R F R R R R R R
15H-6, 45–46 R R R R C R R R R R R  R
16H-1, 0–5 R F R R F  R R F
16H-2, 50–51 R R R R F R R F R R R
16H-3, 50–51 R F R R R R R R R R F
16H-1, 45–46

CP13c
R R F R C F R R R F R R R

16H-2, 45–46 R R C C F  R R R R C R
16H-3, 45–46

CP13b

R R F R C F R R F R R R R
16H-4, 45–46 R R C C R R R R R C R
16H-5, 45–46 R R R A R R R R R C R
16H-6, 45–46 R F A R R R R R R C R R
16H-7, 45–46 R R C R R R F F R R
6H-3, 100–102 R F R R R R R R R R
6H-4, 100–102 R R F R R R R R R R R R
6H-6, 0–2 R R F R F R R R R R R R R
6H-6, 100–102 R R F R R R R C R R
17H-1, 45–46 R R F R F F R R R F F R F
17H-2, 45–46 R R F R F R R R R R R R
17H-3, 45–46 R R F F R R R R R R R R R
17H-4, 50–51

CP13a
R R F F R R R R R R R

17H-5, 50–51 R R F F R R R R R R
17H-6, 50–51 R R F R R R F R R R R
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int

Prinsiaceae
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 d
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 p
et

al
os

us

Pr
in

si
us

 t
en

ui
cu

lu
m

Re
tic

ul
of

en
es

tr
a 

di
ct

yo
da

Re
tic

ul
of

en
es

tr
a 

hi
lla

e

Re
tic

ul
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a 
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a

1209A- A C A R  R
1209A- A C C R R
1209C- F C A R R R
1209C- C R A R R
1209C- C F A R R
1209C- C R A R R F
1209C- C R C F R R
1209A- F A C F R F
1209A- C A F F A
1209A- C F F C A
1209A- C F R F A
1209B- C  R F
1209B- F F F R F
1209B- C F R R R
1209B- R C F R F
1209B- R A F R R R
1209B-  A C R R
1209A-  A C R R
1209B- A F R F
1209B- C R R R
1209B- A R R F
1209A- C R ?
1209A-  A F ?
1209A- A R ?
1209A- A R ?
1209A- A R ?
1209A- A  
1209A- A ?
1209C- A ?  
1209C- A R  
1209C- A R
1209C- A
1209A- A R  
1209A- A
1209A- A
1209A- C
1209A- C
1209A- C
T1 (continued). 

 core, section, 
erval (cm) Age Zone

Discoasteraceae Fasciculithaceae/Heliolithaceae
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13H-4, 45–46

early
Oligocene

CP16c
R R F F A

13H-5, 45–46 R R R F C
3H-2, 30–31 R R R R F F
3H-3, 30–31

CP16b

R R R R C
3H-4, 30–31 R rw R R F C
3H-5, 30–31 R R F F
3H-6, 30–31 F R R F F
14H-4, 30–31

middle
Eocene

CP14b

R R R R R F F
14H-5, 30–31 R R R R R R R
14H-6, 30–31 R R R R R R R R
4H-3, 43–44 F R  R R R R R R
15H-1, 144–145 A R R R R R R
15H-2, 107–108 F R R R R R R
15H-3, 107–108 C R R R R F R
15H-4, 110–111 F  R F R R R R
15H-5, 110–111

CP14a

F R R R R R R
15H-6, 20–21 F R  R R R R R R
15H-6, 45–46 R R R R F F
16H-1, 0–5 R R R F F
16H-2, 50–51 F F F F C
16H-3, 50–51 R R R R R R
16H-1, 45–46

CP13c
F  R R R  R R F

16H-2, 45–46 R R F R C
16H-3, 45–46

CP13b

C R R R F F
16H-4, 45–46 F R  R R R R F F
16H-5, 45–46 F R   R R R R R R
16H-6, 45–46 F R R  R R R R R F
16H-7, 45–46  R R F  R R R R F
6H-3, 100–102 F R  R R R R R F
6H-4, 100–102 C R R  R R R R F
6H-6, 0–2 F R R R R R F F
6H-6, 100–102 F R R  R R R  R R F
17H-1, 45–46 R R  R  R R R F F
17H-2, 45–46 R R  R R R R R F
17H-3, 45–46 F R R R  R R  R F  F
17H-4, 50–51

CP13a
C R R R R F R R F

17H-5, 50–51 C R R R R R  R R
17H-6, 50–51 F R R R R R R R R
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1209A- R
1209A-
1209C-
1209C-
1209C- rw
1209C-
1209C-
1209A-
1209A- R
1209A- rw R R
1209A- R
1209B- R
1209B- R
1209B- R R
1209B- rw R R
1209B- rw R R
1209B- rw R R
1209A-  R F
1209B- R R
1209B- R R
1209B- R R
1209A- R rw R F
1209A- R rw R
1209A- VR R
1209A- R R R
1209A- R F    R R
1209A- R R R R
1209A- R R R R
1209C- R R R
1209C- R R
1209C- R rw R R
1209C- R R
1209A- R R F
1209A- R R
1209A- R R
1209A- R R R
1209A- R R
1209A- R F
T1 (continued). 

 core, section, 
erval (cm) Age Zone

Prinsiaceae
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13H-4, 45–46

early
Oligocene

CP16c
F R R

13H-5, 45–46 F F R
3H-2, 30–31  F R R
3H-3, 30–31

CP16b

R R R
3H-4, 30–31 C  R R
3H-5, 30–31 F R R
3H-6, 30–31 F R R
14H-4, 30–31

middle
Eocene

CP14b

R R R
14H-5, 30–31 C R R
14H-6, 30–31 R R R
4H-3, 43–44 R R
15H-1, 144–145 R R
15H-2, 107–108 R
15H-3, 107–108 R R
15H-4, 110–111 R R R
15H-5, 110–111

CP14a

R R   R R
15H-6, 20–21 R R R R R
15H-6, 45–46 R R F R R
16H-1, 0–5 R R F R R
16H-2, 50–51 R F F R R R
16H-3, 50–51 R R F F R
16H-1, 45–46

CP13c
R R F R R

16H-2, 45–46 F R F F R
16H-3, 45–46

CP13b

F R F R F
16H-4, 45–46 F R C F R
16H-5, 45–46 F R C F R
16H-6, 45–46 C R F F R
16H-7, 45–46 F R F R R
6H-3, 100–102  C R F R R
6H-4, 100–102 C R C F F R
6H-6, 0–2 A R F R R
6H-6, 100–102 F F R R R
17H-1, 45–46 F R F R R
17H-2, 45–46 F C R R R R R
17H-3, 45–46 R F A R F R R R
17H-4, 50–51

CP13a
A F R F R

17H-5, 50–51 F F R F R  R R
17H-6, 50–51 F R F R R R R R
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ac
ol

ith
us

 fr
eq

ue
ns

C
ru

ci
pl

ac
ol

ith
us

 la
tip

on
s

C
ru

ci
pl

ac
ol

ith
us

 p
rim

us

C
ru

ci
pl

ac
ol

ith
us

 t
en

ui
s

C
ru

ci
pl

ac
ol

ith
us

 v
an

he
ck

ii

H
el

ic
os

ph
ae

ra
 lo

ph
ot

a

H
el

ic
os

ph
ae

ra

1209B-
1209B- R
1209B-
1209B-
1209A-
1209A-
1209A-
1209A-
1209B-
1209B-
1209B-
1209B-
1209B-
1209A- R
1209A-
1209A-
1209A-
1209B-
1209B-
1209B-
1209B-
1209A-
1209A-
1209A-
1209C-
1209C-
1209C-
1209C-
1209C-
1209C-
1209C- R
1209C-
1209C- R
1209C- R
1209C- R
1209C-
1209A- R
1209A- R
T1 (continued). 

 core, section,
erval (cm) Age Zone

Coccolithaceae

C
al

ci
di

sc
us

 p
ro

to
an

nu
la

C
al

ci
di

sc
us

 s
im

pl
ex

C
oc

co
lit

hu
s 

cr
as

su
s

C
oc

co
lit

hu
s 

pe
la

gi
cu

s

C
or

on
oc

yc
lu

s 
ni

tic
en

s

C
yc

la
ge

lo
sp

ha
er

a 
al

ta

Er
ic

so
ni

a 
ca

va

Er
ic

so
ni

a 
fo

rm
os

a

Er
ic

so
ni

a 
ro

bu
st

a

Er
ic

so
ni

a 
cf

. E
. r

ob
us

ta

H
ay

el
la

 s
itu

lif
or

m
is

Er
ic

so
ni

a 
su

bd
is

ti
ch

a

Er
ic

so
ni

a 
su

bp
er

tu
sa

Er
ic

so
ni

a 
sp

.

Er
ic

so
ni

a 
ob

ru
ta

M
ar

ka
liu

s 
in

ve
rs

us

M
ar

ka
liu

s 
nu

du
s

Pe
di

no
cy

cl
us

 la
rv

al
is

Pe
di

no
cy

cl
us

 p
re

la
rv

al
is

Br
am

le
tt

ei
us

 s
er

ra
cu

lo
id

es

C
am

py
lo

sp
ha

er
a 

de
la

C
am

py
lo

sp
ha

er
a 

eo
de

la

C
hi

as
m

ol
ith

us
 a

ltu
s

C
hi

as
m

ol
ith

us
 b

id
en

s

C
hi

as
m

ol
ith

us
 c

al
ifo

rn
ic

us

C
hi

as
m

ol
ith

us
 c

on
su

et
us

C
hi

as
m

ol
ith

us
 d

an
ic

us

C
hi

as
m

ol
ith

us
 e

og
ra

nd
is

C
hi

as
m

ol
ith

us
 e

xp
an

su
s

C
hi

as
m

ol
ith

us
 g

ig
as

C
hi

as
m

ol
ith

us
 g

ra
nd

is

C
hi

as
m

ol
ith

us
 m

ed
iu

s

C
hi

as
m

ol
ith

us
 n

iti
du

s

C
hi

as
m

ol
ith

us
 o

am
ar

ue
ns

is

C
hi

as
m

ol
ith

us
 s

ol
itu

s

C
ru

ci
pl

ac
ol

ith
us

 a
sy

m
m

et
ric

us

18H-2, 50–52

middle
Eocene

CP13a R F F F R R R F R
18H-3, 50–52

CP12b

R R R F R F F R R R R R F F
18H-4, 50–52 R F F F R R R F R
18H-5, 0–2 R R R R R R R F R F R
18H-3, 82–83 R R R F R R R F R R R
18H-4, 45–46 R R R R R R R R R R R
18H-5, 43–44 R R R R F R R R R R R
18H-6, 45–46 R R R F F R R R R R R R
19H-1, 120–121 R R R F R F R R R R R R
19H-2, 100–101 F R F R F R F R R R R
19H-3, 100–102 F R R F R F R C R R R R
19H-4, 100–102 R R F R F R R R R R R R
19H-5, 0–2 R R F F R F R R F R R R
19H-3, 45–46 R R R R F F R R R R R F R
19H-4, 45–46 R R R F F R C R R R R
19H-5, 45–46 R  R C F F  R F R R R
19H-6, 45–46 R R R F R F F R R F R R R R R
20H-2, 100–102

CP12a

R R R F R R F R  R R R R R R
20H-3, 100–102 R R R F F F F  R R R R R F R
20H-4, 100–102

early 
Eocene

R R R F R R C R R R
20H-5, 100–102 R R R F R R R  R R R
20H-4, 45–46

CP11
F R R R R F F R F R R R R

20H-5, 45–46 F R - F R F F R R R R R R
20H-6, 45–46 R R VR R R F F R R R R R R
10H-1, 110–111

CP10

R R F F R R R R R R
10H-2, 100–102 R R R F R R R R R
10H-3, 100–102 R R R R C F R R R R R R
10H-4, 100–102 R R F R F R R R R R R
10H-5, 100–102 R F R F F R R R R
10H-6, 100–102 F F R R R R R
11H-2, 0–2

CP9
R R R R F  R R R R R R

11H-2, 100–102 R R C R R R R R
11H-3, 1–2

CP8b

R R F F R F R R
11H-4, 0–2

late 
Paleocene

R R A F R R R R R R R
11H-5, 0–2 R C R R R R R R R
11H-6, 0–2 R F R R R R R R  R R
22H-3, 46–47 R C R F  R R R R R
22H-4, 46–47 CP8a F R A F F R R R R R R
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Hole,
int

Prinsiaceae

D
ic

ty
oc

oc
ci

te
s 

bi
se

ct
us

D
ic

ty
oc

oc
ci

te
s 

sc
rip

ps
ae

N
eo

bi
sc

ut
um

 s
p.

Pr
in

si
us

 a
fr

ic
an

us

Pr
in

si
us

 b
is

ul
cu

s

Pr
in

si
us

 d
im

or
ph

os
us

Pr
in

si
us

 m
ar

tin
ii

Pr
in

si
us

 p
et

al
os

us

Pr
in

si
us

 t
en

ui
cu

lu
m

Re
tic

ul
of

en
es

tr
a 

di
ct

yo
da

Re
tic

ul
of

en
es

tr
a 

hi
lla

e

Re
tic

ul
of

en
es

tr
a 

re
tic

ul
at

a

Re
tic

ul
of

en
es

tr
a 

um
bi

lic
a

1209B-  A
1209B-  A
1209B- F
1209B- A
1209A- C
1209A- F
1209A- R
1209A- R
1209B- F
1209B- F
1209B- F
1209B- F
1209B- R
1209A- F
1209A- R
1209A- R
1209A-
1209B-
1209B-
1209B-
1209B-
1209A-
1209A-
1209A-
1209C-
1209C-
1209C-
1209C-
1209C-
1209C-
1209C- R
1209C-
1209C-
1209C-
1209C-
1209C-
1209A-
1209A-
T1 (continued). 

 core, section,
erval (cm) Age Zone

Discoasteraceae Fasciculithaceae/Heliolithaceae

D
is

co
as

te
r 
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eu
s

D
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co
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te
r 

ba
rb

ad
ie

ns
is

D
is

co
as

te
r 

bi
fa

x

D
is

co
as

te
ro

id
es

 b
ra

m
le

tt
ei

D
is

co
as

te
r 

de
fla

nd
re

i

D
is

co
as

te
r 

di
as

ty
pu

s

D
is

co
as

te
r 

ku
ep

pe
ri

D
is

co
as

te
r 

le
nt

ic
lu

ar
is

D
is

co
as

te
r 

lo
do

en
si

s

D
is

co
as

te
r 

m
oh

le
ri

D
is

co
as

te
r 

m
ul

tir
ad

ia
tu

s

D
is

co
as

te
r 

no
bi

lis

D
is

co
as

te
r 

no
di

fe
r

D
is

co
as

te
r 

ok
ad

ai

D
is

co
as

te
r 

sa
ip

an
en
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s

D
is

co
as

te
r 

sa
lis

bu
rg
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si

s

D
is

co
as

te
r 

st
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tu
s

D
is

co
as

te
r 

su
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oe

ns
is

D
is

co
as

te
r 

ta
ni

i

D
is

co
as

te
r 

sp
.

Fa
sc

ic
ul

ith
us

 in
vo

lu
tu

s

Fa
sc

ic
ul

ith
us

 ja
ni

i

Fa
sc

ic
ul

ith
us

 li
lia

na
e

Fa
sc

ic
ul

ith
us

 m
ag

ni
co

rd
is

Fa
sc

ic
ul

ith
us

 m
ag

nu
s

Fa
sc

ic
ul

ith
us

 m
itr

eu
s

Fa
sc

ic
ul

ith
us

 p
ile

at
us

Fa
sc

ic
ul

ith
us

 s
ch

au
bi

i

Fa
sc

ic
ul

ith
us

 s
to

ne
he

ng
ei

Fa
sc

ic
ul

ith
us

 t
on

ii

Fa
sc

ic
ul

ith
us

 t
ym

pa
ni

fo
rm

is

Fa
sc

ic
ul

ith
us

 u
lli

i

Pr
ef

as
ci

cu
lit

hu
s

H
el

io
lit

hu
s 

kl
ei

np
el

lii

Bo
m

ol
ith

us
 e

le
ga

ns

Bi
sc

ut
um

 s
p.

C
yc

lic
ar

go
lit

hu
s 

flo
rid

an
us

18H-2, 50–52

middle
Eocene

CP13a F R R R R R F R F F
18H-3, 50–52

CP12b

F R F R R R F F
18H-4, 50–52 F R R r R R F R
18H-5, 0–2 F R R C R  R C R
18H-3, 82–83 C R R C R F R
18H-4, 45–46 A R F R F R
18H-5, 43–44 R R F F R R R
18H-6, 45–46 F R R A  R F R
19H-1, 120–121 C R R A R F R
19H-2, 100–101 A R C  R  F R
19H-3, 100–102 C F A  R F R
19H-4, 100–102 F R A R R R
19H-5, 0–2 R R F R  R R
19H-3, 45–46 R R R   R R R
19H-4, 45–46 F R C  R R
19H-5, 45–46 F F C R F R
19H-6, 45–46 F F R F R F R
20H-2, 100–102

CP12a

F F C R R R C
20H-3, 100–102 C R R C R R  F
20H-4, 100–102

early 
Eocene

R R A R C
20H-5, 100–102 R F A R C
20H-4, 45–46

CP11
F  R F R C

20H-5, 45–46 R R R R R C R
20H-6, 45–46 R R R R F R
10H-1, 110–111

CP10

R R R R R R F
10H-2, 100–102 R R R R F
10H-3, 100–102 R R R R R R F
10H-4, 100–102 R R R R F
10H-5, 100–102 R R R R R F
10H-6, 100–102 R R R R F R
11H-2, 0–2

CP9
R R A F

11H-2, 100–102 R R A R F R
11H-3, 1–2

CP8b

F R R R R
11H-4, 0–2

late 
Paleocene

R C F R R R A
11H-5, 0–2 R C F R F A
11H-6, 0–2 R C R R F C
22H-3, 46–47 R R R R R R R F
22H-4, 46–47 CP8a R R R R C
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Hole,
int

Incertae Sedis

Zy
go

di
sc

us
 h

er
ly

ni
i

El
lip

so
lit

hu
s 

bo
lli

i

El
lip

so
lit

hu
s 

di
st

ic
hu

s

El
lip

so
lit

hu
s 

m
ac

el
lu

s

Bi
an

th
ol

ith
us

 s
pa

rs
us

Br
aa

ru
do

sp
ha

er
a 

bi
ge

lo
w

ii

N
an

no
te

tr
in

a 
fu

lg
en

s

N
an

no
te

tr
in

a 
sp

.

Tr
ib

ra
ch

ia
tu

s 
or

th
os

ty
lu

s

Th
or

ac
os

ph
ae

ra
 s

p.

Th
or

ac
os

ph
ae

ra
 o

pe
rc

ul
at

a

Zy
gr

ha
bl

ith
us

 b
iju

ga
tu

s

1209B- R rw R R
1209B- R R A
1209B- R    R F
1209B- R A
1209A- R R C
1209A-  R F
1209A- R F
1209A- R  R A
1209B- R  R A
1209B- R A
1209B-  R A
1209B- R R A
1209B- R R A
1209A- R R R F
1209A- R C
1209A- R R R A
1209A- F R C
1209B-  C R A
1209B-  C R A
1209B- A A
1209B- A R A
1209A- R C C
1209A- R R F C
1209A- R R R R F
1209C- R C A
1209C- R R A
1209C- R A R F
1209C- R R C R F
1209C- R R F R C
1209C- R R R A
1209C- R R R
1209C- R R
1209C- R R R
1209C- R R
1209C- R R ?
1209C- R R
1209A- R R R
1209A- R
T1 (continued). 

 core, section,
erval (cm) Age Zone

Prinsiaceae

Rhabdo-
sphaera-

ceae Sphenolithaceae Zygodiscaceae

To
w

ei
us

 c
al

lo
su

s

To
w

ei
us

 e
m

in
en

s

To
w

ei
us

 g
am

m
at

io
n

To
w

ei
us

 p
er

tu
su

s

To
w

ei
us

 s
p

.

Po
nt

os
ph

ae
ra

 s
p

.

Rh
ab
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er

a 
in

fla
ta

Tr
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ue
tr

or
ha

bd
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us
 c

ar
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at
us

Sp
he

no
lit

hu
s 

an
ar
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op
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Sp
he

no
lit

hu
s 

ed
itu

s

Sp
he

no
lit

hu
s 

fu
rc

at
ol

ith
oi

de
s

Sp
he

no
lit

hu
s 

m
or

ifo
rm

is

Sp
he

no
lit

hu
s 

ob
tu

su
s

Sp
he

no
lit

hu
s 

or
ph

an
kn

ol
le

ns
is

Sp
he

no
lit

hu
s 

pr
ed

is
te

nt
us

Sp
he

no
lit

hu
s 

pr
im

us

Sp
he

no
lit

hu
s 

ps
eu

do
ra

di
an

s

Sp
he

no
lit

hu
s 

ra
di

an
s

Sp
he

no
lit

hu
s 

sp
in

ig
er

Sp
he

no
lit

hu
s 

st
el

la
tu

s

C
hi

as
to

zy
us

 u
lti

m
us

C
hi

ph
ra

gm
al

ith
us

 a
ca

nt
ho

de
s

Lo
ph

od
ol

ith
us

 n
as

ce
ns

Lo
ph

od
ol

ith
us

 m
oc

hl
op

or
us

N
eo

ch
ia

st
oz

yg
us

 b
uk

ry
i

N
eo

ch
ia

st
oz

yg
us

 c
hi

as
tu

s

N
eo

ch
ia

st
oz

yg
us

 d
is

te
nt

us

N
eo

ch
ia

st
oz

yg
us

 im
br

ie
i

N
eo

ch
ia

st
oz

yg
us

 e
os

ae
pe

s

N
eo

ch
ia

st
oz

yg
us

 s
ae

pe
s

N
eo

ch
ia

st
oz

yg
us

 m
od

es
tu

s

N
eo

ch
ia

st
oz

yg
us

 p
er

fe
ct

us

N
eo

ch
ia

st
oz

yg
us

 p
rim

iti
vu

s

N
eo

co
cc

ol
ith

es
 d

ub
iu

s

N
eo

cr
ep

id
ol

ith
us

 s
p

.

Pl
ac

oz
yg

us
 s

ig
m

oi
de

s

18H-2, 50–52

middle
Eocene

CP13a R A F C F R R R
18H-3, 50–52

CP12b

R A R F R  F R
18H-4, 50–52 R F R F R  R R
18H-5, 0–2 R C R F R R R
18H-3, 82–83 R F R F F R R
18H-4, 45–46 F  R R F R R
18H-5, 43–44 R F R F R R
18H-6, 45–46 R R R F R  R
19H-1, 120–121 R R R R A R R
19H-2, 100–101 R R R R A R R
19H-3, 100–102 F R R R A R R
19H-4, 100–102 R R R R F R R
19H-5, 0–2 R R R R F R  R R
19H-3, 45–46 R R R R F C F R
19H-4, 45–46 R R R R R C F R R
19H-5, 45–46 R F R R F R R R
19H-6, 45–46 R R R F C F R
20H-2, 100–102

CP12a

R R C R R  R
20H-3, 100–102 R R F R C F R R
20H-4, 100–102

early 
Eocene

R F F C R R R
20H-5, 100–102 R F C C R R R R
20H-4, 45–46

CP11
R R R F F C R R R R

20H-5, 45–46 R R F F R F  F R R R
20H-6, 45–46 F R F C F F F R R R
10H-1, 110–111

CP10

R R R F R R  R R R
10H-2, 100–102 R R R F R F R R R R
10H-3, 100–102 R R F F R R C R F R R
10H-4, 100–102 R R F R R C R R R R R
10H-5, 100–102 F R F R F F R R R R R R
10H-6, 100–102 R R R F R R F R R R R ?
11H-2, 0–2

CP9
R R R R R R C R R R R R

11H-2, 100–102 R F C R A R R R R R
11H-3, 1–2

CP8b

R F C R C R R R R R
11H-4, 0–2

late 
Paleocene

F F C R C F R R R
11H-5, 0–2 F F C C F R
11H-6, 0–2 F  F C C F  R R R
22H-3, 46–47 F C A R A F R R R R R
22H-4, 46–47 CP8a F C A R C F R R R
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Notes: Z , F = few, R = rare, and VR = very rare.
rw = he base of the PETM. See text for dis-
cussi

Hole,
int

Helico-
sphaera-

ceae

C
ru

ci
pl

ac
ol

ith
us

 c
rib

el
lu

m

C
ru

ci
pl

ac
ol

ith
us

 e
dw

ar
ds

ii

C
ru

ci
pl

ac
ol

ith
us

 fr
eq

ue
ns

C
ru

ci
pl

ac
ol

ith
us

 la
tip

on
s

C
ru

ci
pl

ac
ol

ith
us

 p
rim

us

C
ru

ci
pl

ac
ol

ith
us

 t
en

ui
s

C
ru

ci
pl

ac
ol

ith
us

 v
an

he
ck

ii

H
el

ic
os

ph
ae

ra
 lo

ph
ot

a

H
el

ic
os

ph
ae

ra

1209A- R
1209C- R
1209C- R
1209C- R
1209C- R
1209C- R
1209A- R
1209A- R
1209A- R R
1209A-  R R R
1209C- R R
1209C- R R R R
1209C- R R
1209C- R R R
1209C- R R
1209C- R R
1209A- R R F
1209A- R F
1209A- R R F
1209C- F F
1209C- R R
1209C- R F R
1209C- R F F
1209C- R F R
1209A- R F >8
1209A- R C >8
1209A- F >8
1209A- R
1209C-

 

T1 (continued). 

onal markers are highlighted, and zones and ages are provided at left. Relative abundance is designated as follows: A = abundant, C = common
 reworked specimens. Epoch boundaries placed following Berggren et al. (1995), except for Paleocene/Eocene Boundary, which was placed at t
on. Dark line between Eocene and Oligocene refers to position of an unconformity.

 core, section,
erval (cm) Age Zone
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22H-5, 46–47

late
Paleocene

R A R C R R R R
12H-2, 50–52 R A R C R R R R R R
12H-3, 50–52

CP6/CP7

R C R F R  R R R R
12H-4, 50–52 R C R R R R R R R
12H-5, 50–52 A R R R R R
12H-6, 50–52 R C F R R R R
23H-3, 45–46

CP5
R C F R R

23H-4, 45–46 R C R F R R R
23H-5, 45–46

CP4

R R C  R F R R
23H-6, 45–46 R R C  R C R R R R R
13H-2, 110 R A  R R R R R
13H-3, 100–102 R A F R R R R
13H-4, 100–102 R R C F F R R R R R
13H-5, 100–102 R R A R F R R R
13H-6, 100–102

CP3

R R A R F R R R R
13H-7, 0–2 R A F F R R R R
24H-5, 45–46 R R C R  A R R R
24H-6, 45–46

early 
Paleocene

R A R  A R R  R
24H-7, 45–46 R A C R  R
14H-3, 115–116 R A C R R
14H-4, 100–102 R A A R R
14H-5, 100–102

CP2
R R A C R R

14H-6, 100–102 R R A F R R
14H-7, 0–2 R C F R R
25H-3, 110–111

CP1b
R A C R

25H-4, 110–111 R F  F R
25H-5, 110–111 R F F R
25H-6, 100–101

CP1a
R VR  R

15H-3, 80–81 R R
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T1 (continued). 

 core, section,
erval (cm) Age Zone

Discoasteraceae Fasciculithaceae/Heliolithaceae
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22H-5, 46–47

late
Paleocene

F R R F F R R
12H-2, 50–52 R R R F
12H-3, 50–52

CP6/CP7

R R F R
12H-4, 50–52 R R R R F
12H-5, 50–52 R F  R F
12H-6, 50–52 R F  F R
23H-3, 45–46

CP5
R R R R R

23H-4, 45–46 R   R F R
23H-5, 45–46

CP4

 R R R  
23H-6, 45–46 R R  R
13H-2, 110 R  F
13H-3, 100–102 R R
13H-4, 100–102 R R
13H-5, 100–102 R R
13H-6, 100–102

CP3

R R R
13H-7, 0–2
24H-5, 45–46 F
24H-6, 45–46

early 
Paleocene

R
24H-7, 45–46 F
14H-3, 115–116 R
14H-4, 100–102
14H-5, 100–102

CP214H-6, 100–102
14H-7, 0–2
25H-3, 110–111

CP1b25H-4, 110–111
25H-5, 110–111
25H-6, 100–101

CP1a
15H-3, 80–81
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T1 (continued). 

 core, section,
erval (cm) Age Zone

Prinsiaceae

Rhabdo-
sphaera-

ceae Sphenolithaceae Zygodiscaceae
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22H-5, 46–47

late
Paleocene

F F C F  F R R R R
12H-2, 50–52 F C C F R A R R R R R
12H-3, 50–52

CP6/CP7

F F F R C R R R R R
12H-4, 50–52 R F F R A R R C
12H-5, 50–52 R F F R C R R R R R
12H-6, 50–52 R F F R A R R F
23H-3, 45–46

CP5
F F C R A R R R

23H-4, 45–46 F R R R A R R F
23H-5, 45–46

CP4

F F R  A R R R R R
23H-6, 45–46 F F R A R R R R F
13H-2, 110  R C F C R R R F
13H-3, 100–102 R R A R R R R C
13H-4, 100–102 R F C R R R R R F
13H-5, 100–102 R R A R R R F
13H-6, 100–102

CP3

R R A R R R R F
13H-7, 0–2  R R A R R F
24H-5, 45–46 R R F R R R F
24H-6, 45–46

early 
Paleocene

R VR R R F
24H-7, 45–46 R C
14H-3, 115–116 R R F
14H-4, 100–102 C
14H-5, 100–102

CP2
R R C

14H-6, 100–102 R R F
14H-7, 0–2 R R R
25H-3, 110–111

CP1b
R C

25H-4, 110–111 R R F
25H-5, 110–111 F R
25H-6, 100–101

CP1a
R R

15H-3, 80–81 R R
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