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167-1021B-
1H-CC 8.00 0.00 8.00 B Clay
2H-CC 17.50 1.18 18.68 T P Clay T

Quaternary Unzoned 3H-CC 27.00 1.94 28.94 T P Clay T
4H-CC 36.50 2.50 39.00 B Clay
5H-CC 46.00 4.02 50.02 T P Clay T T T

2.0? 6H-CC 55.50 4.76 60.26 C P Dissolution T T T F
NPD 9 - 7H-CC 65.00 5.69 70.69 F P Clay T
NPD 8 8H-CC 74.50 6.55 81.05 C P/M Oceanic R R R R R R

late Pliocene 9H-CC 84.00 8.71 92.71 R P Dissolution R R
3.5? 10H-CC 93.50 12.75 106.25 T P Clay + nanno R R

11H-CC 103.00 13.15 116.15 T P Clay + nanno T
Unzoned 12H-CC 112.50 14.31 126.81 R P Clay + dissolution R

13H-CC 122.00 14.29 136.29 T P Clay + dissolution
14H-CC 131.50 13.43 144.93 T P Clay + dissolution R

early Pliocene NPD 7B 15H-CC 141.00 14.13 155.13 A P Clay + oceanic R R R C R
<5.49 16H-CC 150.50 14.95 165.45 R P Clay + dissolution R R R R R

17H-CC 160.00 15.53 175.53 R P T R
18H-CC 169.50 15.41 184.91 A P Clay + upwelling A C
19X-CC 175.40 15.41 190.81 F P Clay + dissolution R R R

Unzoned 20X-CC 185.00 15.41 200.41 A P Clay R R R R R R
21X-3, 20-22 188.20 15.41 203.61 R P T
21X-CC 194.70 15.41 210.11 R P Clay T
22X-2, 20-22 196.40 15.41 211.81 R P T T T
22X-5, 10-12 200.80 15.41 216.21 R P R T
22X-CC 204.30 15.41 219.71 R P R C C
23X-2, 20-22 206.00 15.41 221.41 F P R R R C F T

NPD 7A 23X-5, 20-22 210.50 15.41 225.91 A P/M Oceanic F F A C
23X-CC 214.00 15.41 229.41 A P Oceanic R F A C R

7.6 24X-2, 20-22 215.70 15.41 231.11 A P/M Oceanic R R R R F F
24X-5, 20-22 220.20 15.41 235.61 A P/M Oceanic R R R F F
24X-CC 223.60 15.41 239.01 A P/M Oceanic R R R R R C F

NPD 6B 25X-2, 18-20 225.28 15.41 240.69 A P/M Oceanic R R C F
25X-5, 18-20 229.78 15.41 245.19 A P Oceanic C

late Miocene 25X-CC 233.20 15.41 248.61 A P Oceanic R R R F R R
26X-2, 92-94 235.62 15.41 251.03 A G Oceanic R R R R C

8.6 26X-5, 93-95 240.13 15.41 255.54 A G Oceanic R F R R R C
NPD 6A 26X-CC 242.80 15.41 258.21 C P Oceanic R F R R F C R

27X-2, 12-14 244.42 15.41 259.83 A G Oceanic R C R R C R
9.16 27X-5, 12-14 248.92 15.41 264.33 C M/G Oceanic R C R R R R C T
9.26 27X-CC 252.40 15.41 267.81 C M Oceanic R F R R R R C R T R

NPD 5D 28X-2, 25-27 254.15 15.41 269.56 C M Oceanic F R R C C
28X-5, 12-14 258.52 15.41 273.93 C M Oceanic R F R R R R C C

9.9 28X-CC 262.10 15.41 277.51 C P/M Oceanic R F F C R
29X-2, 6-8 263.66 15.41 279.07 A P/M Oceanic F R R R R F
29X-5, 20-22 268.30 15.41 283.71 A P/M Oceanic C R C
29X-CC 271.70 15.41 287.11 C P/M Dissolution R R F R F

NPD 5C 30X-2, 18-20 273.38 15.41 288.79 R P Dissolution R R
30X-5, 20-22 277.90 15.41 293.31 R P Dissolution F R T
30X-CC 281.30 15.41 296.71 R P Dissolution F R R R T
31X-2, 15-17 282.95 15.41 298.36 R P Dissolution R
31X-5, 20-22 287.50 15.41 302.91 R P Dissolution F R R R

11.5 31X-CC 290.90 15.41 306.31 R P Dissolution F R R
32X-3, 57-59 294.47 15.41 309.88 C M Oceanic C R A A
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Notes: * = Cande and Kent (1995). Shaded area = barren interval. Abundance: A = abundant, C = common, F = few, R = rare, T = trace, and B = barren. Preservation: G = good, M = moderate, and P = poor. For complete definition of terms,
see “Techniques” section of this chapter.

167-1021B-
middle Miocene NPD 5B 32X-CC 300.50 15.41 315.91 A M Oceanic A R C R C R F

12.5? 33X-2, 20-22 302.20 15.41 317.61 A M/G Oceanic R R A R R R R A R F
12.8? 33X-5, 15-17 306.65 15.41 322.06 A M/G Oceanic R R A R T F

<12.9 33X-CC 310.20 15.41 325.61 A M/G Oceanic R R A R A R

Geologic
age

North 
Pacific 
diatom 
zone

Numeric age 
(Ma5*)

Core, section,
interval (cm)

Sample 
depth 
(mbsf)

Offset 
(m) C

om
po

si
te

 d
ep

th
 (

m
cd

)

G
ro

up
 a

bu
nd

an
ce

Pr
es

er
va

tio
n

Environment,
type of

upwelling A
ct

in
oc

yc
lu

s 
cu

rv
at

ul
us

A
ct

in
oc

yc
lu

s 
eh

re
nb

er
gi

i

A
. e

ll
ip

ti
cu

s 
f.

 la
nc

eo
la

ta

A
ct

in
oc

yc
lu

s 
el

li
pt

ic
us

 v
. j

av
an

ic
a

A
ct

in
oc

yc
lu

s 
in

ge
ns

A
ct

in
oc

yc
lu

s 
oc

ul
at

us

A
ct

in
oc

yc
lu

s 
cf

. o
cu

la
tu

s

A
ct

in
oc

yc
lu

s 
te

ne
ll

us

A
ct

in
oc

yc
lu

s 
ts

ug
ar

ue
ns

is

A
ct

in
oc

yc
lu

s 
sp

.

A
ct

in
op

ty
ch

us
 s

en
ar

iu
s

A
st

er
ol

am
pr

a 
sp

p.

A
st

er
om

ph
al

us
 r

ob
us

tu
s

A
ul

ac
os

ei
ra

 g
ra

nu
la

ta

A
zp

ei
ti

a 
no

du
li

fe
ra

A
zp

ei
ti

a 
en

do
i

C
av

it
at

us
 jo

us
ea

nu
s

C
oc

co
ne

is
 c

os
ta

ta

C
oc

co
ne

is
 p

el
lu

ci
da

C
oc

co
ne

is
 s

cu
te

ll
um

C
os

ci
no

di
sc

us
 a

st
er

om
ph

al
us

C
os

ci
no

di
sc

us
 m

ar
gi

na
tu

s

C
os

ci
no

di
sc

us
 m

ar
gi

na
tu

s 
f.

 fo
ss

il
is

C
os

ci
no

di
sc

us
 o

cu
lu

s-
ir

id
is

C
os

ci
no

di
sc

us
 r

ad
ia

tu
s

C
os

ci
no

di
sc

us
 s

te
ll

ar
is

C
os

ci
no

di
sc

us
 s

ym
bo

lo
ph

or
us

C
ru

ci
de

nt
ic

ul
a 

ni
co

ba
ri

ca

C
ru

ci
de

nt
ic

ul
a 

pu
nc

ta
ta

D
en

ti
cu

lo
ps

is
 d

im
or

ph
a

Table 12 (continued).
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167-1021B-
1H-CC 8.00 0.00 8.00 B Clay
2H-CC 17.50 1.18 18.68 T P Clay

Quaternary Unzoned 3H-CC 27.00 1.94 28.94 T P Clay
4H-CC 36.50 2.50 39.00 B Clay
5H-CC 46.00 4.02 50.02 T P Clay T R T

2.0? 6H-CC 55.50 4.76 60.26 C P Dissolution F F T R F F
NPD 9 - 7H-CC 65.00 5.69 70.69 F P Clay T F F
NPD 8 8H-CC 74.50 6.55 81.05 C P/M Oceanic F R R C

late Pliocene 9H-CC 84.00 8.71 92.71 R P Dissolution R T R R
3.5? 10H-CC 93.50 12.75 106.25 T P Clay + nanno T R

11H-CC 103.00 13.15 116.15 T P Clay + nanno
Unzoned 12H-CC 112.50 14.31 126.81 R P Clay + dissolution T C T R

13H-CC 122.00 14.29 136.29 T P Clay + dissolution T R
14H-CC 131.50 13.43 144.93 T P Clay + dissolution R R R

early Pliocene NPD 7B 15H-CC 141.00 14.13 155.13 A P Clay + oceanic F R T T C
<5.49 16H-CC 150.50 14.95 165.45 R P Clay + dissolution R R

17H-CC 160.00 15.53 175.53 R P T
18H-CC 169.50 15.41 184.91 A P Clay + upwelling T T T
19X-CC 175.40 15.41 190.81 F P Clay + dissolution T R R R T R

Unzoned 20X-CC 185.00 15.41 200.41 A P Clay T T T R
21X-3, 20-22 188.20 15.41 203.61 R P R T
21X-CC 194.70 15.41 210.11 R P Clay T
22X-2, 20-22 196.40 15.41 211.81 R P T
22X-5, 10-12 200.80 15.41 216.21 R P T T
22X-CC 204.30 15.41 219.71 R P R R
23X-2, 20-22 206.00 15.41 221.41 F P T T T

NPD 7A 23X-5, 20-22 210.50 15.41 225.91 A P/M Oceanic R R
23X-CC 214.00 15.41 229.41 A P Oceanic T R T R R R F

7.6 24X-2, 20-22 215.70 15.41 231.11 A P/M Oceanic R T F F
24X-5, 20-22 220.20 15.41 235.61 A P/M Oceanic R R F
24X-CC 223.60 15.41 239.01 A P/M Oceanic R R C R A

NPD 6B 25X-2, 18-20 225.28 15.41 240.69 A P/M Oceanic T R R C
25X-5, 18-20 229.78 15.41 245.19 A P Oceanic R T R R R R C

late Miocene 25X-CC 233.20 15.41 248.61 A P Oceanic R R T R R F
26X-2, 92-94 235.62 15.41 251.03 A G Oceanic R R A

8.6 26X-5, 93-95 240.13 15.41 255.54 A G Oceanic A R R A
NPD 6A 26X-CC 242.80 15.41 258.21 C P Oceanic R R R R R R C

27X-2, 12-14 244.42 15.41 259.83 A G Oceanic F C A R
9.16 27X-5, 12-14 248.92 15.41 264.33 C M/G Oceanic F C C R
9.26 27X-CC 252.40 15.41 267.81 C M Oceanic R R T R R R F

NPD 5D 28X-2, 25-27 254.15 15.41 269.56 C M Oceanic R C
28X-5, 12-14 258.52 15.41 273.93 C M Oceanic R R R R C

9.9 28X-CC 262.10 15.41 277.51 C P/M Oceanic R R R
29X-2, 6-8 263.66 15.41 279.07 A P/M Oceanic R C R
29X-5, 20-22 268.30 15.41 283.71 A P/M Oceanic R R R A
29X-CC 271.70 15.41 287.11 C P/M Dissolution T R R F

NPD 5C 30X-2, 18-20 273.38 15.41 288.79 R P Dissolution T T R
30X-5, 20-22 277.90 15.41 293.31 R P Dissolution T T R T
30X-CC 281.30 15.41 296.71 R P Dissolution T T F R
31X-2, 15-17 282.95 15.41 298.36 R P Dissolution R T F
31X-5, 20-22 287.50 15.41 302.91 R P Dissolution R T T

11.5 31X-CC 290.90 15.41 306.31 R P Dissolution F F F
32X-3, 57-59 294.47 15.41 309.88 C M Oceanic C C R R
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167-1021B-
middle Miocene NPD 5B 32X-CC 300.50 15.41 315.91 A M Oceanic F C R

12.5? 33X-2, 20-22 302.20 15.41 317.61 A M/G Oceanic R C C R R
12.8? 33X-5, 15-17 306.65 15.41 322.06 A M/G Oceanic C C R

<12.9 33X-CC 310.20 15.41 325.61 A M/G Oceanic R C C A R A
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167-1021B-
1H-CC 8.00 0.00 8.00 B Clay
2H-CC 17.50 1.18 18.68 T P Clay T T

Quaternary Unzoned 3H-CC 27.00 1.94 28.94 T P Clay
4H-CC 36.50 2.50 39.00 B Clay
5H-CC 46.00 4.02 50.02 T P Clay T T T T

2.0? 6H-CC 55.50 4.76 60.26 C P Dissolution R T T F C
NPD 9 - 7H-CC 65.00 5.69 70.69 F P Clay R R T R R
NPD 8 8H-CC 74.50 6.55 81.05 C P/M Oceanic R A A R T T R C

late Pliocene 9H-CC 84.00 8.71 92.71 R P Dissolution R R R R R
3.5? 10H-CC 93.50 12.75 106.25 T P Clay + nanno T T

11H-CC 103.00 13.15 116.15 T P Clay + nanno T T
Unzoned 12H-CC 112.50 14.31 126.81 R P Clay + dissolution R R

13H-CC 122.00 14.29 136.29 T P Clay + dissolution T T R
14H-CC 131.50 13.43 144.93 T P Clay + dissolution T R T

early Pliocene NPD 7B 15H-CC 141.00 14.13 155.13 A P Clay + oceanic R C R R R T C C
<5.49 16H-CC 150.50 14.95 165.45 R P Clay + dissolution R R R R

17H-CC 160.00 15.53 175.53 R P R R T T
18H-CC 169.50 15.41 184.91 A P Clay + upwelling R R R
19X-CC 175.40 15.41 190.81 F P Clay + dissolution R F R R R

Unzoned 20X-CC 185.00 15.41 200.41 A P Clay R R A R R
21X-3, 20-22 188.20 15.41 203.61 R P T T
21X-CC 194.70 15.41 210.11 R P Clay T
22X-2, 20-22 196.40 15.41 211.81 R P R T T
22X-5, 10-12 200.80 15.41 216.21 R P R R
22X-CC 204.30 15.41 219.71 R P C R
23X-2, 20-22 206.00 15.41 221.41 F P R R R F

NPD 7A 23X-5, 20-22 210.50 15.41 225.91 A P/M Oceanic F R F C C C A
23X-CC 214.00 15.41 229.41 A P Oceanic R R R F F T T F A

7.6 24X-2, 20-22 215.70 15.41 231.11 A P/M Oceanic R F F C F F R C A
24X-5, 20-22 220.20 15.41 235.61 A P/M Oceanic R F C F F C R A A
24X-CC 223.60 15.41 239.01 A P/M Oceanic F F C C A

NPD 6B 25X-2, 18-20 225.28 15.41 240.69 A P/M Oceanic R R R R C C C
25X-5, 18-20 229.78 15.41 245.19 A P Oceanic R R R C C A R

late Miocene 25X-CC 233.20 15.41 248.61 A P Oceanic R F R F C R R A
26X-2, 92-94 235.62 15.41 251.03 A G Oceanic R R F C A A A

8.6 26X-5, 93-95 240.13 15.41 255.54 A G Oceanic R F F A A A
NPD 6A 26X-CC 242.80 15.41 258.21 C P Oceanic R

27X-2, 12-14 244.42 15.41 259.83 A G Oceanic F A C R A A
9.16 27X-5, 12-14 248.92 15.41 264.33 C M/G Oceanic C F F F
9.26 27X-CC 252.40 15.41 267.81 C M Oceanic F C R R R A

NPD 5D 28X-2, 25-27 254.15 15.41 269.56 C M Oceanic C R C
28X-5, 12-14 258.52 15.41 273.93 C M Oceanic R C A C

9.9 28X-CC 262.10 15.41 277.51 C P/M Oceanic R R T R C C
29X-2, 6-8 263.66 15.41 279.07 A P/M Oceanic R R A R A A
29X-5, 20-22 268.30 15.41 283.71 A P/M Oceanic R R A
29X-CC 271.70 15.41 287.11 C P/M Dissolution R R R R

NPD 5C 30X-2, 18-20 273.38 15.41 288.79 R P Dissolution R R R
30X-5, 20-22 277.90 15.41 293.31 R P Dissolution T T
30X-CC 281.30 15.41 296.71 R P Dissolution T T R
31X-2, 15-17 282.95 15.41 298.36 R P Dissolution T T
31X-5, 20-22 287.50 15.41 302.91 R P Dissolution R F T

11.5 31X-CC 290.90 15.41 306.31 R P Dissolution R F R R
32X-3, 57-59 294.47 15.41 309.88 C M Oceanic R R R R
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167-1021B-
middle Miocene NPD 5B 32X-CC 300.50 15.41 315.91 A M Oceanic R R C F

12.5? 33X-2, 20-22 302.20 15.41 317.61 A M/G Oceanic F C R R A
12.8? 33X-5, 15-17 306.65 15.41 322.06 A M/G Oceanic R R R A

<12.9 33X-CC 310.20 15.41 325.61 A M/G Oceanic C R R A A
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Table 12 (continued).


