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Table T11. Calcareous nannofossil range chart, Zones NN18–NN2. (See table notes. Continued on the five pages.)
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Core, section, 
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190-1177A-

Pliocene

NN18

1R-CC G C C C F A
2R-CC M F R C C A A
3R-CC M R C F A A
4R-3, 68-69 332.18 P F R F F R R F C C

NN17
4R-CC M R C R F F C A A
5R-CC P R C C F C F D C
6R-CC P R C F F A

NN16-15

7R-4, 75-76 362.55 M F C F F C F F F A A
7R-CC G C R C F R F C R A C
8R-4, 65-66 372.15 B
8R-CC P R C F C F A
9R-3, 75-76 380.35 P R F C A C C F F C
9R-CC P R C A A
10R-3, 75-76 389.85 B
10R-CC B
11R-3, 70-71 399.4 B
11R-CC B
12R-2, 52-53 406.7 B
12R-CC P R A

NN14-12
13R-3, 75-76 418.65 P F F C A A F A
13R-CC M R
14R-3, 70-71 428.2 B

late 
Miocene

NN11

14R-CC P R F F C C C C C F C
15R-CC B
16R-CC B
17R-CC B
18R-CC P R C
19R-CC M R A
20R-CC B
21R-CC M R C F C A
22R-CC B
23R-1, 74-75 511.84 M R R R C F R C F F R R

NN10b
23R-CC M F F R F F F R C F C
24R-CC B
25R-CC B
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Table T11 (continued). 
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Core, section, 
interval (cm)
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190-1177A-

Pliocene

NN18

1R-CC G C C C A A C C
2R-CC M F C C C A C
3R-CC M R C A A C
4R-3, 68-69 332.18 P F R R D A C R C C R R

NN17
4R-CC M R R R C C A A F
5R-CC P R C C A C
6R-CC P R C A A F C

NN16-15

7R-4, 75-76 362.55 M F C F A A
7R-CC G C C C A A F F F
8R-4, 65-66 372.15 B
8R-CC P R C A
9R-3, 75-76 380.35 P R A C C
9R-CC P R A
10R-3, 75-76 389.85 B
10R-CC B
11R-3, 70-71 399.4 B
11R-CC B
12R-2, 52-53 406.7 B
12R-CC P R A A

NN14-12
13R-3, 75-76 418.65 P F A F
13R-CC M R D A
14R-3, 70-71 428.2 B

late 
Miocene

NN11

14R-CC P R A D F
15R-CC B
16R-CC B
17R-CC B
18R-CC P R A A
19R-CC M R A
20R-CC B
21R-CC M R C A C C F
22R-CC B
23R-1, 74-75 511.84 M R R F F D F R F R F R

NN10b
23R-CC M F R C D R C R F F
24R-CC B
25R-CC B
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Table T11 (continued). 

Epoch Zone
Core, section, 
interval (cm)
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late
Miocene NN10a-7

26R-1, 49-50 540.59 P R
26R-CC B
27R-CC B
28R-CC P R
29R-CC B
30R-CC B
31R-CC P R
32R-1, 68-69 598.48 P R A
32R-CC P F C A C C C C
33R-2, 69-70 609.69 B
33R-CC B
34R-CC P R F F F F F
35R-CC P F F C F F F C
36R-1, 40-41 636.7 P R C A C C F

middle 
Miocene

NN6

36R-CC P R F C F F C C F
37R-2, 74-75 647.14 P F C C F C
37R-3, 74-75 648.14 P F F R R C F C R
37R-CC P R C A C
38R-CC P F C C C C C C F C F
39R-2, 76-77 667.46 P R A
39R-CC P R A C A A C C

NN5

40R-1, 71-72 675.51 P R C A C
40R-CC P R C A
41R-2, 65-66 686.55 P R C F
41R-CC P R C F
42R-1, 55-56 694.55 P R C
42R-CC P R C F C
43R-2, 66-67 705.86 P R C C C C C
43R-CC P R C
44R-1, 110-111 714.4 B
44R-2, 54-55 715.34 P R
44R-CC P C C F F F F F
45R-1, 96-97 723.86 P F C
45R-CC B
46R-1, 110-111 733.6 P R R F C F
46R-2, 40-41 734.4 P R
46R-CC P C C C C C C C
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Table T11 (continued). 
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Core, section, 
interval (cm)
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late
Miocene NN10a-7

26R-1, 49-50 540.59 P R C C C D
26R-CC B
27R-CC B
28R-CC P R D
29R-CC B
30R-CC B
31R-CC P R D
32R-1, 68-69 598.48 P R A A C
32R-CC P F F A A A F
33R-2, 69-70 609.69 B
33R-CC B
34R-CC P R F F F C D A C C C F F
35R-CC P F F F C D C C F C C F C C
36R-1, 40-41 636.7 P R F A F F A

middle 
Miocene

NN6

36R-CC P R C F F A A C C A
37R-2, 74-75 647.14 P F F A D C C F
37R-3, 74-75 648.14 P F A R F R R A D C C R F C R C
37R-CC P R A C A A C A
38R-CC P F C F C A A C F C C C C
39R-2, 76-77 667.46 P R A
39R-CC P R A A

NN5

40R-1, 71-72 675.51 P R C A A C A
40R-CC P R C A C C C A
41R-2, 65-66 686.55 P R A A A
41R-CC P R F A C A A C
42R-1, 55-56 694.55 P R A C A A F
42R-CC P R C A F C C A
43R-2, 66-67 705.86 P R A F F A C C
43R-CC P R A A D
44R-1, 110-111 714.4 B
44R-2, 54-55 715.34 P R A A C A C
44R-CC P C C A F C D
45R-1, 96-97 723.86 P F C A C A A
45R-CC B
46R-1, 110-111 733.6 P R C A A A C
46R-2, 40-41 734.4 P R D
46R-CC P C F C D F C C A C
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Table T11 (continued). 

Notes: Abundance: D = dominant, A = abundant, C = common, F = few, R = rare. Preservation: P = poor, M = moderate, G = good. See “Biostratigraphy,” p. 9, in the “Explanatory Notes”
chapter. This table is also available in ASCII format. 
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s 
(w

ith
 b

ar
)

C
or

on
oc

yc
lu

s 
ni

te
sc

en
s

C
yc

lic
ar

go
lit

hu
s 

flo
rid

an
us

C
ry

pt
oc

oc
co

lit
hu

s 
m

ed
ia

pe
rf

or
at

us
 

D
is

co
as

te
r 

as
ym

m
et

ric
us

 

D
is

co
as

te
r 

be
rg

en
i

D
is

co
as

te
r 

bo
lli

i 

D
is

co
as

te
r 

br
aa

ru
di

i 

D
is

co
as

te
r 

br
ou

w
er

i 

D
is

co
as

te
r 

ca
lc

ar
is

D
is

co
as

te
r 

ch
al

le
ng

er
i 

D
is

co
as

te
r 

de
fla

nd
re

i

D
is

co
as

te
r 

dr
ug

gi
i

D
is

co
as

te
r 

ex
ili

s

D
is

co
as

te
r 

ku
gl

er
i

D
is

co
as

te
r 

m
us

ic
us

D
is

co
as

te
r 

ne
or

ec
tu

s

D
is

co
as

te
r 

pa
ns

us

D
is

co
as

te
r 

pe
nt

ar
ad

ia
tu

s

D
is

co
as

te
r 

pe
ta

lif
or

m
is

D
is

co
as

te
r 

pr
ep

en
ta

ra
di

at
us

D
is

co
as

te
r 

qu
in

qu
er

am
us

D
is

co
as

te
r 

su
rc

ul
us

D
is

co
as

te
r 

sp
p

. 

D
is

co
as

te
r 

tr
ira

di
at

us

D
is

co
as

te
r 

va
ria

bi
lis

Fl
or

is
ph

ae
ra

 p
ro

fu
nd

a 

G
ep

hy
ro

ca
ps

a 
sp

p
. (

<2
 µ

m
)

middle
Miocene NN5

47R-2, 76-77 744.36 P F F C C
47R-4, 41-42 747.01 P C C C C C C

early 
Miocene NN4-2

47R-CC P C A A A A
48R-2, 74-75 753.94 P R C C C
48R-CC P R C C
49R-3, 72-73 765.02 B
49R-CC B
50R-2, 77-78 773.27 P R
50R-CC P M A A
51R-2, 75-76 782.85 B
51R-CC B
52R-2, 76-77 792.56 B
53R-3, 74-75 803.64 B
54R-CC P F C A A A A C
55R-2, 74-75 821.44 P F F A F D A
56R-1, 132-133 830.12 P R C A A A C
56R-2, 35-36 830.65 P R D C C
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Table T11 (continued). 

Epoch Zone
Core, section, 
interval (cm)

Depth   
(mbsf) Pr

es
er

va
tio

n

A
b

un
d

an
ce

H
ay

el
la

 c
ha

lle
ng

er
i

H
el

ic
os

ph
ae

ra
 a

m
pl

ia
pe

rt
a

H
el

ic
os

ph
ae

ra
 c

ar
te

ri 

H
el

ic
os

ph
ae

ra
 e

up
hr

at
is

H
el

ic
os

ph
ae

ra
 g

ra
nu

la
ta

H
el

ic
os

ph
ae

ra
 in

te
rm

ed
ia

H
el

ic
os

ph
ae

ra
 m

ed
ite

rr
an

ea

H
el

ic
os

ph
ae

ra
 o

rie
nt

al
is

H
el

ic
os

ph
ae

ra
 p

er
ch

-n
ie

ls
en

ia
e

H
el

ic
os

ph
ae

ra
 w

al
be

rs
do

rf
en

si
s

H
el

ic
os

ph
ae

ra
 s

ci
ss

ur
a

H
el

ic
os

ph
ae

ra
 s

el
lii

 

H
el

ic
os

ph
ae

ra
 s

ta
lis

 

H
el

ic
os

ph
ae

ra
 s

p
p

.

H
ug

he
si

us
 t

as
m

an
ia

e

Po
nt

os
ph

ae
ra

 ja
po

ni
ca

 

Po
nt

os
ph

ae
ra

 m
ul

tip
or

a 

Ps
eu

do
em

ili
an

ia
 la

cu
no

sa
 

Ps
eu

do
em

ili
an

ia
 o

va
ta

Re
tic

ul
of

en
es

tr
a 

ha
qi

i 

Re
tic

ul
of

en
es

tr
a 

m
in

ut
a

Re
tic

ul
of

en
es

tr
a 

m
in

ut
ul

a 

Re
tic

ul
of

en
es

tr
a 

ps
eu

do
um

bi
lic

us
 (

5–
7 

µm
)

Re
tic

ul
of

en
es

tr
a 

ps
eu

do
um

bi
lic

us
 (

>7
 µ

m
)

Re
tic

ul
of

en
es

tr
a 

sp
p

. 

Sc
ap

ho
lit

hu
s 

fo
ss

ili
s

Sp
he

no
lit

hu
s 

ab
ie

s 

Sp
he

no
lit

hu
s 

ci
pe

ro
en

si
s

Sp
he

no
lit

hu
s 

di
ss

im
ili

s

Sp
he

no
lit

hu
s 

gr
an

di
s

Sp
he

no
lit

hu
s 

di
sb

el
em

no
s

Sp
he

no
lit

hu
s 

de
lp

hi
x

Sp
he

no
lit

hu
s 

he
te

ro
m

or
ph

us

Sp
he

no
lit

hu
s 

m
or

ifo
rm

is
 

Sp
he

no
lit

hu
s 

sp
p.

Sy
ra

co
sp

ha
er

a 
sp

p.

Tr
iq

ue
tr

or
ha

bd
ul

us
 r

ug
os

us

Tr
iq

ue
tr

or
ha

bd
ul

us
 m

ilo
w

ii 

U
m

bi
lic

os
ph

ae
ra

 ja
fa

ri 

U
m

bi
lic

os
ph

ae
ra

 r
ot

ul
a 

U
m

bi
lic

os
ph

ae
ra

 r
ot

ar
ia

U
m

bi
lic

os
ph

ae
ra

 s
ib

og
ae

 v
ar

. s
ib

og
ae

middle
Miocene NN5

47R-2, 76-77 744.36 P F C C A C C D
47R-4, 41-42 747.01 P C C D C C C C F C

early 
Miocene NN4-2

47R-CC P C C A C C C
48R-2, 74-75 753.94 P R F F C A C C C D
48R-CC P R A A A
49R-3, 72-73 765.02 B
49R-CC B
50R-2, 77-78 773.27 P R D
50R-CC P M A
51R-2, 75-76 782.85 B
51R-CC B
52R-2, 76-77 792.56 B
53R-3, 74-75 803.64 B
54R-CC P F C C A
55R-2, 74-75 821.44 P F C F F
56R-1, 132-133 830.12 P R C
56R-2, 35-36 830.65 P R


