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Ms 184SR-216, Table T2. Range chart for Zones A and B.
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184-1148A-
40X-1, 25–27 364.75 376.97 P P P P
40X-3, 25–27 367.75 379.97 P P P P P
40X-6, 25–27 372.25 384.47  P P P P P P P P P P P P P
41X-3, 25–27 377.45 389.67 P P P P P P
41X-4, 25–27 378.95 391.17 P P P P P
41X-7, 25–27 383.45 395.67 P P P P P
42X-1, 25–27 384.15 396.37 P P P P P P
43X-2, 25–27 395.25 407.47 P P P P P C R R R C R R R R R C R R R P P

V

43X-6, 25–27 401.25 413.47 P P P P P P P
44X-1, 25–27 403.45 415.67 P P P P P P P P P P P P P P P P P P P
44X-2, 25–27 404.95 417.17 P P P P P P P P P P P P P P P P P
44X-4, 25–27 407.95 420.17 P P P P P P P P P P P P P
44X-6, 25–27 410.95 423.17 P P P P P P P P P P P P P P P
44X-CC, 25–27 412.9 425.12 P P P P P P P P P P P P P P P P P P P
45X-2, 25–27 414.65 426.87 P P P P P P P P P P P P P R R R R R R R C R C R
45X-4, 25–27 417.65 429.87 P P P P P P P P P P
45X-5, 25–27 419.15 431.37 P P P P P P P P P P P P P P P P P P P
45X-7, 25–27 422.15 434.37 R R R R R R R R R C R R R R C C R R R R R C C
46X-1, 25–27 422.75 434.97 R R R R R R R R R C C R C C R C C R R C

R C C R R R  C R A R C R R R R R R R
C R C R R R R R C R C R R R
P P R P P P P P P R
R R R R C C R R A R C R
R C R R C R C R C R R
R R R R P P P P P
P P P P P P P P R
P P P P P P P P P P
P P
P P P P

R R R C C R R C R R R
R R C R R R R R C R R A R C
R R R C R C R R R R R C C

R R R R R R R R R R R R C R R
R R R R R R R C C R R C C C

R R R R R R R R R C R R R R C R R
P P P P P P P P P

R C R R R R C C C R C C
R R R R R R R C R R R C R R R A R C

R C R R R R R C R C R R C C R
R C R R R R C C R C R R R

C C R R R C R R R R R R R R R
R R R R C C R R R R R R

R R R R R R R R R R C R
R R R R R R R R R R R C C R R

R R R C R C R R R R C C
R R R R R C C R R C R
R R R R R R R R

R R R R C R C R R R C C R R
R R C R C R R C C C R

R R R R R R R R R C R C R R C R C
R R R R R R C R R C C R R R C

R R R R R R C R R R R R R
R C R C R R R R R R R R R

R R R R R C R R R R C R
R R R R C C R C R C C R
R R R R R R R R R R R R R C C

R R R R C R R R C R C R C
R C R R C R R R R R R R A R R R

R R R R R R R R R R C R R
R R R R R R R R C C

R R R R R R C C
R R R R R R R R C R C
C R R R R C R C R R R C R C
R R R R R R R R R R C R R R R R R C C R R
R R R R R R R R R R C R C
R R R R R R R R R R R C R
R R R R R R R R R R R R R R C

R R R R R R R C R R R
R R R R R R R R R R R R R
R R R R R R R R R R R C R R R R C R R
R R C R R R R R R C

R R R R R R R R R R R R R R
R R R R R R C C R R R R R R R

R R R R R R R C R R R R C R R
R R R R R R R R R R

R R R R R R R R R C R R R R R R R
R R R R R R R R R R R R R R R

R R R R R R
Note: V = very abundant, A = abundant, C = common, R = rare, P = present.

46X-3, 25–27 425.75 437.97 R R R R R C R
46X-5, 25–27 428.75 440.97 R R R R R R R R R
46X-CC, 25–27 431.67 443.89 P P P P P P P
47X-1, 25–27 432.45 444.67 R R R R R R
47X-3, 25–27 435.45 447.67 R R R R R R C C R
47X-4, 25–27 436.95 449.17 R R R R R C R R R R R
47X-CC, 25–27 441.93 454.15 P P P P
48X-2, 25–27 443.55 455.77 P P P

VI

48X-5, 25–27 448.05 460.27 P
49X-4, 25–27 456.15 468.37 P
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52X-CC, 0–2 473.1 485.32 R R R R R R R R R C R C R R
53X-CC, 0–2 478.38 490.6 R R C C R R R R R R
54X-1, 0–2 482.7 494.92 R R R R R R R C R

VII

54X-CC, 0–2 483.5 495.72 R R R R C C R R R R C R C
55X-1, 25–27 487.55 499.77 R R C C C R R C R R
56X-1, 25–27 492.55 504.77 R R R R R R R R R
56X-CC, 25–27 494.02 506.24 P P P P P P P
57X-1, 25–27 501.95 514.17 C R R R R R R R R R
57X-2, 25–27 503.45 515.67 R C C C R R R R R
57X-3, 25–27 504.95 517.17 R R R R C R R R R R C R
57X-4, 25–27 506.45 518.67 R R C R R R R R
57X-5, 25–27 507.95 520.17 R R R R C R R R R R R R R R R R R
57X-6, 25–27 509.45 521.67 R R R R R R C C R R
57X-CC, 25–27 509.73 521.95 R R C C C R R C C R R
58X-1, 25–27 511.55 523.77 R R R C R R R R R R R C R R
58X-2, 25–27 512.65 524.87 R R R R R C R R R R R R R R R R R R R R
58X-3, 25–27 514.15 526.37 R R C R C C R R R R R R R R R C R R R R R
58X-CC, 25–27 516.34 528.56 R R R R R R R R R R R R V C
59X-2, 25–27 522.75 534.97 R R R R R C R R R R R R R
59X-4, 25–27 525.75 537.97 R R C C R R R R R R R R C R R R
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60X-CC, 25–27 531.36 543.58 R R R R R R R R R
62X-1, 25–27 550.15 562.37 R R R R C R C R
62X-4, 25–27 554.65 566.87 R R R R R R R R R V C R
63X-1, 25–27 559.75 571.97 R R R C C R R R C R R R R R R R R
63X-5, 25–27 565.45 577.67 R R R C C R R C R R A R R
64X-1, 25–27 569.35 581.57 R R R R R C R R R R R R
64X-3, 25–27 572.35 584.57 R R R R R R C R R R R R R C C R
65X-1, 25–27 579.05 591.27 R R R R C R R R R R R C R
65X-CC, 25–27 581.35 593.57 R R R R C C R R R R R R C C R R R R
66X-1, 25–27 588.65 600.87 R R R R C C R C R R R C R R
66X-3, 25–27 591.65 603.87 R R R C C R R R R R C C R
67X-3, 25–27 601.25 613.47 C C C C R R R R R R R R
68X-5, 25–27 612.39 624.61 R R C C R R R R R R R R R R C R R R C C C
68X-CC, 25–27 617.4 629.62 R R R R R C R R R R R R C R C R
69X-5, 25–27 623.45 635.67 R R R R A R C R R R R R R
70X-5, 25–27 633.05 645.27 R R R R R R R R C C R C R R R R R R C R R C R
72X-5, 25–27 652.45 664.67 R R R C C C C R R R R R R
74X-6, 25–27 673.25 685.47 R R R R R R C R R R R R R R
76X-6, 25–27 692.34 704.56 R R C C C R R R R R R R R
39X-CC, 25–27 709.47 715.72 R R R R R C R C R R R R R R R R R
42X-1, 25–27 728.95 735.2 R R C C C R R R R C
43X-2, 25–27 740.05 746.3 R R R R R C R R R R R C R
45X-3, 25–27 760.55 766.8 R R R R R C C R A R R R R R R R R
46X-3, 25–27 770.15 776.4 R R R R R C C R C R R R R R R R R R
48X-2, 25–27 786.55 792.8 R R R A C R R R R R C C
50X-1, 25–27 804.35 810.6 R R R R R R R R R V R
52X-1, 25–27 814.95 821.2 R R C A C R R R R R R R R R R
55X-1, 25–27 834.25 840.5 R R R R R C R R R R R R R R R C R C
56X-1, 25–27 843.85 850.1 R R R C R C R R R R C R C
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ble T2. Range chart for Zones A and B. (See table note. Continued on next seven pages.)
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pa
er

a 
al

ci
co

rn
u

Ac
ho

m
os

pa
er

a 
ca

llo
sa

Ac
ho

m
os

pa
er

a 
cr

as
si

pe
lli

s

Ac
ho

m
os

pa
er

a 
gr

al
la

ef
or

m
is

Ac
ho

m
os

pa
er

a 
ra

m
ul

ife
ra

Ac
hm

os
ph

ae
ra

 s
p.

Ap
eo

di
ni

um
 g

ra
nu

la
tu

m

Ap
eo

di
ni

um
 m

ac
ul

at
um

Ap
eo

di
ni

um
 n

an
ha

ic
um

Ap
te

od
in

iu
m

 s
p

.

Ar
eo

lig
er

a 
sp

.

Ba
tia

ca
sp

ha
er

a 
ba

cu
la

ta

Ba
tia

ca
sp

ha
er

a 
bi

or
na

ta

Ba
tia

ca
sp

ha
er

a 
m

ic
ro

pa
pi

lla
ta

Ba
tia

ca
sp

ha
er

a 
m

in
ut

a

Ba
tia

ca
sp

ha
er

a 
sp

.

C
an

ni
ng

ia
 s

p
.

C
er

eb
ro

cy
st

a 
sa

tc
he

lli
ae

C
er

eb
ro

cy
st

a 
sp

p
.

C
hi

ro
pt

er
id

iu
m

 g
al

ea

C
hi

ro
pt

er
id

iu
m

 s
p

.

C
le

is
to

sp
ha

er
id

iu
m

 a
nc

yr
eu

m

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

C
le

is
to

sp
ha

er
id

iu
m

 p
la

ca
ca

nt
hu

m

C
le

is
to

sp
ha

er
id

iu
m

 s
p

.

C
or

do
sp

ha
er

id
iu

m
 c

an
th

ar
el

lu
m

 

C
or

do
sp

ha
er

id
iu

m
 e

xi
lim

ur
um

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le

C
or

do
sp

ha
er

id
iu

m
 in

od
es

 

(mbsf) (mcd)

184-1148A-

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

Ea
rly

 M
io

ce
ne

40X-1, 25–27 364.75 376.97
40X-3, 25–27 367.75 379.97 P P P

V 40X-6, 25–27 372.25 384.47  P P
41X-3, 25–27 377.45 389.67 P
41X-4, 25–27 378.95 391.17 P P
41X-7, 25–27 383.45 395.67 P
42X-1, 25–27 384.15 396.37 P P
43X-2, 25–27 395.25 407.47 P P P P
43X-6, 25–27 401.25 413.47 P P
44X-1, 25–27 403.45 415.67 P P P P P P
44X-2, 25–27 404.95 417.17 P P P P P
44X-4, 25–27 407.95 420.17 P P P P
44X-6, 25–27 410.95 423.17 P P P P P
44X-CC, 25–27 412.9 425.12 P P P P P
45X-2, 25–27 414.65 426.87 P P P P P P P P
45X-4, 25–27 417.65 429.87 P P P
45X-5, 25–27 419.15 431.37 P P P P
45X-7, 25–27 422.15 434.37 R R R R R R
46X-1, 25–27 422.75 434.97 R R R R
46X-3, 25–27 425.75 437.97 R R R
46X-5, 25–27 428.75 440.97 R R R R
46X-CC, 25–27 431.67 443.89 P P P P P
47X-1, 25–27 432.45 444.67 R R R
47X-3, 25–27 435.45 447.67 R R R R
47X-4, 25–27 436.95 449.17 R R R R R C
47X-CC, 25–27 441.93 454.15 P P
48X-2, 25–27 443.55 455.77 P P P
48X-5, 25–27 448.05 460.27
49X-4, 25–27 456.15 468.37 P

I

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

 

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

52X-CC, 0–2 473.1 485.32 R R R R R R
53X-CC, 0–2 478.38 490.6 R R C C R R
54X-1, 0–2 482.7 494.92 R R R R R
54X-CC, 0–2 483.5 495.72 R R R R C C R R
55X-1, 25–27 487.55 499.77 R R C C C R

II 56X-1, 25–27 492.55 504.77 R R R R
56X-CC, 25–27 494.02 506.24 P P P P
57X-1, 25–27 501.95 514.17 C R R R R
57X-2, 25–27 503.45 515.67 R C C C R
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2
T

Le
je

un
ec

ys
ta

 h
ya

lin
a 

Le
je

un
ec

ys
ta

 la
ta

Le
je

un
ec

ys
ta

 s
p

. 

Li
ng

ul
od

in
iu

m
 m

ac
ha

er
op

ho
ru

m
 

Li
ng

ul
od

in
iu

m
 s

p
.

M
el

ita
sp

ha
er

id
iu

m
 a

st
er

im
um

 

M
el

ita
sp

ha
er

id
iu

m
 c

ho
an

op
ho

ru
m

M
el

ita
sp

ha
er

id
iu

m
 s

p
.

M
em

br
an

ila
rn

ac
ia

? 
pi

ce
na

M
em

br
an

op
ho

rid
iu

m
 a

sp
in

at
um

 

M
ul

tis
pi

nu
la

 s
p

. 

P
P

I

R R
P

P
P
P P
P

P
R

P
V R R R

C R
C R R

R
C R
R R
P P

P

P
V R C

R C
C R
R R R

R R R R
V R R R R

P P
R R

R R
able T2 (continued).
Li

th
ol

og
ic

 u
ni

t

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

zo
ne

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

su
b

zo
n

e

Age
Core, section, 
interval (cm)

Depth

G
la

ph
yr

oc
ys

ta
 in

tr
ic

at
a 

G
la

ph
yr

oc
ys

ta
 s

p
. 

H
et

er
au

la
ca

cy
st

a 
ca

m
pa

nu
la

 

H
et

er
au

la
ca

cy
st

a 
fe

hm
ar

ne
ns

is
 

H
et

er
au

la
ca

cy
st

a 
sp

. 

H
om

ot
ry

bl
iu

m
 a

bb
re

vi
at

um
 

H
om

ot
ry

bl
iu

m
 p

le
ct

ilu
m

 

H
om

ot
ry

bl
iu

m
 t

en
ui

sp
in

os
um

 

H
om

ot
ry

bl
iu

m
 v

al
lu

m
 

H
ys

tr
ic

ho
ko

lp
om

a 
ci

nc
tu

m
 

H
ys

tr
ic

ho
ko

lp
om

a 
rig

au
di

ae
 

H
ys

tr
ic

ho
ko

lp
om

a 
sa

la
ci

a 

H
ys

tr
ic

ho
ko

lp
om

a 
w

ils
on

ii 

H
ys

tr
ic

ho
ko

lp
om

a 
sp

.

H
ys

tr
ic

ho
sp

ha
er

id
iu

m
? 

la
tit

ric
um

 

H
ys

tr
ic

ho
sp

ha
er

id
iu

m
 s

p
.

H
ys

tr
ic

ho
sp

ha
er

op
si

s 
ob

sc
ur

a

Im
pa

gi
di

ni
um

 a
cu

le
at

um
 

Im
pa

gi
di

ni
um

 d
is

pe
rt

itu
m

 

Im
pa

gi
di

ni
um

 m
in

us
 

Im
pa

gi
di

ni
um

 m
ul

tip
lic

e 

Im
pa

gi
di

ni
um

 t
or

si
um

 

Im
pa

gi
di

ni
um

 v
el

or
um

 

Im
pa

gi
di

ni
um

 s
pp

. 

Im
pl

et
os

ph
ae

rid
iu

m
 s

p
.

Ka
llo

sp
ha

er
id

iu
m

 s
p

.

Le
je

un
ec

ys
ta

 c
om

m
un

is
 

Le
je

un
ec

ys
ta

 fa
lla

x 

Le
je

un
ec

ys
ta

 g
lo

bo
sa

 

(mbsf) (mcd)

184-1148A-

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

Ea
rly

 M
io

ce
ne

40X-1, 25–27 364.75 376.97 P
40X-3, 25–27 367.75 379.97 P

V 40X-6, 25–27 372.25 384.47 P P P
41X-3, 25–27 377.45 389.67 P
41X-4, 25–27 378.95 391.17 P
41X-7, 25–27 383.45 395.67 P P P
42X-1, 25–27 384.15 396.37
43X-2, 25–27 395.25 407.47 P C
43X-6, 25–27 401.25 413.47 P
44X-1, 25–27 403.45 415.67 P P
44X-2, 25–27 404.95 417.17 P
44X-4, 25–27 407.95 420.17 P P
44X-6, 25–27 410.95 423.17 P P
44X-CC, 25–27 412.9 425.12 P P P
45X-2, 25–27 414.65 426.87 P P
45X-4, 25–27 417.65 429.87 P P
45X-5, 25–27 419.15 431.37 P P P
45X-7, 25–27 422.15 434.37 R R C
46X-1, 25–27 422.75 434.97 R R R R C
46X-3, 25–27 425.75 437.97 C R R C
46X-5, 25–27 428.75 440.97 R R R C
46X-CC, 25–27 431.67 443.89 P P
47X-1, 25–27 432.45 444.67 R R R
47X-3, 25–27 435.45 447.67 C C R R
47X-4, 25–27 436.95 449.17 R R R
47X-CC, 25–27 441.93 454.15 P P
48X-2, 25–27 443.55 455.77 P
48X-5, 25–27 448.05 460.27 P P
49X-4, 25–27 456.15 468.37 P

I

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

 

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

52X-CC, 0–2 473.1 485.32 C R C R R R R
53X-CC, 0–2 478.38 490.6 R R R
54X-1, 0–2 482.7 494.92 R C R R R R
54X-CC, 0–2 483.5 495.72 C R C R R R R
55X-1, 25–27 487.55 499.77 C R R R R

II 56X-1, 25–27 492.55 504.77 R R R R R R
56X-CC, 25–27 494.02 506.24 P P P P P
57X-1, 25–27 501.95 514.17 R R R R C R
57X-2, 25–27 503.45 515.67 R R R R R R R
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T

Se
nt

us
id

in
iu

m
 s

p.
 

Sp
in

ife
rit

es
 b

ul
lo

id
es

 

Sp
in

ife
rit

es
 h

yp
er

ac
an

th
us

 

Sp
in

ife
rit

es
 m

em
br

an
ac

eu
s 

Sp
in

ife
rit

es
 m

ira
bi

lis
 

Sp
in

ife
rit

es
 m

on
ili

s 

Sp
in

ife
rit

es
 p

se
ud

of
ur

ca
tu

s 

Sp
in

ife
rit

es
 r

am
os

us
 

Sp
in

ife
rit

es
 r

am
os

us
 a

ng
us

tu
s 

Sp
in

ife
rit

es
 r

am
os

us
 g

ra
no

su
s

Sp
in

ife
rit

es
 r

am
os

us
 m

ul
tib

re
vi

s 

I

P P
P
P

P P
P
C R
P
P P

V C
C R R

R R
C R C R

P
A R
C

P
P P
P P P

V C
R C
R C

C
C

V R C
P
C

R A R
able T2 (continued).
Li

th
ol

og
ic

 u
ni

t

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

zo
ne

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

su
b

zo
n

e

Age
Core, section, 
interval (cm)

Depth

N
em

at
os

ph
ae

ro
ps

is
 la

by
rin

th
us

 

N
em

at
os

ph
ae

ro
ps

is
 le

m
ni

sc
at

a 

N
em

at
os

ph
ae

ro
ps

is
 s

p.
 

O
lig

os
ph

ae
rid

iu
m

 s
p

.

O
pe

rc
ul

od
in

iu
m

 c
en

tr
oc

ar
pu

m
 

O
pe

rc
ul

od
in

iu
m

 d
iv

er
ge

ns
 

O
pe

rc
ul

od
in

iu
m

 is
ra

el
ia

nu
m

 

O
pe

rc
ul

od
in

iu
m

 lo
ng

is
pi

ni
ge

ru
m

 

O
pe

rc
ul

od
in

iu
m

 m
ic

ro
tr

ia
in

um
 

O
pe

rc
ul

od
in

iu
m

 p
ia

se
ck

ii 

O
pe

rc
ul

od
in

iu
m

 t
ia

ra
 

O
pe

rc
ul

od
in

iu
m

 x
an

th
iu

m
 

O
pe

rc
ul

od
in

iu
m

 s
p

p.

Pe
nt

ad
in

iu
m

? 
ci

rc
um

su
tu

m
 

Pe
nt

ad
in

iu
m

 im
ag

in
at

um
 

Pe
nt

ad
in

iu
m

 la
tic

in
ct

um
 

Pe
nt

ad
in

iu
m

 t
ae

ni
ge

ru
m

 

Pe
nt

ad
in

iu
m

 s
p

.

Ph
th

an
op

er
id

in
iu

m
 a

m
oe

ne
um

Po
ly

sp
ha

er
id

iu
m

 s
ub

til
e 

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

 

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

 k
ta

na

Py
xi

di
el

la
 s

p
. 

Py
xi

di
no

ps
is

 s
p

p
. 

Re
tic

ul
at

os
ph

ae
ra

 a
ct

in
oc

or
on

at
a 

Sc
he

m
at

op
ho

ra
 s

pe
ci

os
a 

Se
le

no
pe

m
ph

ix
 a

rm
at

a 

Se
le

no
pe

m
ph

ix
 n

ep
hr

oi
de

s 

Se
le

no
pe

m
ph

ix
 s

p
. 

(mbsf) (mcd)

184-1148A-

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

Ea
rly

 M
io

ce
ne

40X-1, 25–27 364.75 376.97 P
40X-3, 25–27 367.75 379.97

V 40X-6, 25–27 372.25 384.47 P P P P
41X-3, 25–27 377.45 389.67 P P P
41X-4, 25–27 378.95 391.17
41X-7, 25–27 383.45 395.67
42X-1, 25–27 384.15 396.37 P P
43X-2, 25–27 395.25 407.47 R C R R R R R C R R
43X-6, 25–27 401.25 413.47 P P P
44X-1, 25–27 403.45 415.67 P P P P P
44X-2, 25–27 404.95 417.17 P P P P P
44X-4, 25–27 407.95 420.17 P P P
44X-6, 25–27 410.95 423.17 P P P
44X-CC, 25–27 412.9 425.12 P P P P P P P
45X-2, 25–27 414.65 426.87 R R R R R R
45X-4, 25–27 417.65 429.87 P P
45X-5, 25–27 419.15 431.37 P P P P P P
45X-7, 25–27 422.15 434.37 R C C R R R R R
46X-1, 25–27 422.75 434.97 C C R C
46X-3, 25–27 425.75 437.97 R  C R A R C R
46X-5, 25–27 428.75 440.97 R C R R R R R
46X-CC, 25–27 431.67 443.89 P R P P P P
47X-1, 25–27 432.45 444.67 R R C C R R
47X-3, 25–27 435.45 447.67 R C R C R
47X-4, 25–27 436.95 449.17 R P P P
47X-CC, 25–27 441.93 454.15 P P P
48X-2, 25–27 443.55 455.77 P P P P P
48X-5, 25–27 448.05 460.27
49X-4, 25–27 456.15 468.37 P

I

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

 

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

52X-CC, 0–2 473.1 485.32 C R R
53X-CC, 0–2 478.38 490.6 R R R R
54X-1, 0–2 482.7 494.92 C R R R R
54X-CC, 0–2 483.5 495.72 R R R R R
55X-1, 25–27 487.55 499.77 R C C R R C

II 56X-1, 25–27 492.55 504.77 R R R C R R R
56X-CC, 25–27 494.02 506.24 P P P
57X-1, 25–27 501.95 514.17 R C C C R
57X-2, 25–27 503.45 515.67 R R C R R R C R R
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Table T2 (continued).

Li
th

ol
og

ic
 u

ni
t

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

zo
ne

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

su
b

zo
n

e

Age
Core, section, 
interval (cm)

Depth

Sp
in

ife
rit

es
 s

p
p

.

Ta
ny

os
ph

ae
rid

iu
m

 r
eg

ul
ar

e 

Te
ct

at
od

in
iu

m
 g

ra
nd

e 

Te
ct

at
od

in
iu

m
 p

el
lit

um
 

Te
ct

at
od

in
iu

m
 s

p
.

Th
al

as
si

ph
or

a 
pa

tu
la

 

Th
al

as
si

ph
or

a 
pe

la
gi

ca
 

Th
al

as
si

ph
or

a 
ve

la
ta

 

Tu
be

rc
ul

od
in

iu
m

 v
an

ca
m

po
ae

W
et

ze
lie

lla
 a

rt
ic

ul
at

a

W
et

ze
lie

lla
 g

oc
ht

ii 

W
et

ze
lie

lla
 s

ym
m

et
ric

a 

X
en

ic
od

in
iu

m
 e

ch
in

ife
ru

m
 

X
en

ic
od

in
iu

m
 c

on
is

pi
nu

m
 

(mbsf) (mcd)

184-1148A-

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

Ea
rly

 M
io

ce
ne

40X-1, 25–27 364.75 376.97 P
40X-3, 25–27 367.75 379.97

IV 40X-6, 25–27 372.25 384.47 P P P
41X-3, 25–27 377.45 389.67 P
41X-4, 25–27 378.95 391.17 P P
41X-7, 25–27 383.45 395.67 P
42X-1, 25–27 384.15 396.37 P P
43X-2, 25–27 395.25 407.47 R P P
43X-6, 25–27 401.25 413.47
44X-1, 25–27 403.45 415.67 P P P
44X-2, 25–27 404.95 417.17 P P P
44X-4, 25–27 407.95 420.17 P
44X-6, 25–27 410.95 423.17 P
44X-CC, 25–27 412.9 425.12 P P
45X-2, 25–27 414.65 426.87 C R
45X-4, 25–27 417.65 429.87 P P
45X-5, 25–27 419.15 431.37 P

V 45X-7, 25–27 422.15 434.37 C
46X-1, 25–27 422.75 434.97 C

V

V

46X-3, 25–27 425.75 437.97 R R R R
46X-5, 25–27 428.75 440.97 R R
46X-CC, 25–27 431.67 443.89 P R
47X-1, 25–27 432.45 444.67 C R
47X-3, 25–27 435.45 447.67 R R
47X-4, 25–27 436.95 449.17 P
47X-CC, 25–27 441.93 454.15 R
48X-2, 25–27 443.55 455.77
48X-5, 25–27 448.05 460.27 P
49X-4, 25–27 456.15 468.37 P

I

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

 

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

52X-CC, 0–2 473.1 485.32 R R R
53X-CC, 0–2 478.38 490.6 R R A R C
54X-1, 0–2 482.7 494.92 C
54X-CC, 0–2 483.5 495.72 R R
55X-1, 25–27 487.55 499.77 C

II 56X-1, 25–27 492.55 504.77 R R
56X-CC, 25–27 494.02 506.24 P
57X-1, 25–27 501.95 514.17 C
57X-2, 25–27 503.45 515.67 C
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N

C
or

do
sp

ha
er

id
iu

m
 m

in
im

um
 

C
or

do
sp

ha
er

id
iu

m
 s

p
.

C
rib

ro
pe

rid
in

iu
m

 t
en

ui
ta

bu
la

tu
m

 

C
rib

ro
pe

rid
in

iu
m

 s
p

. 

D
ap

si
lid

in
iu

m
 p

se
ud

oc
ol

lig
er

um
 

D
ap

si
lid

in
iu

m
 s

p.

D
ip

hy
es

 c
ol

lig
er

um
 

D
is

ta
to

di
ni

um
 e

lli
pt

ic
um

En
ne

ad
oc

ys
ta

 a
rc

ua
ta

 

En
ne

ad
oc

ys
ta

 m
ul

tic
or

nu
ta

 

En
ne

ad
oc

ys
ta

 p
ec

tin
ifo

rm
is

 

R R R

R R R

C R
R R

R R R R
R R R R

R R R

R R R R
R R

R
R R

R
R

R
R

V

R R R R
R R R R

R R
R R R

R R R
R R R R

R R R R
R R R

R R
R R

R R R R
R R

R
R R R
R R R

R R R
able T2 (continued).

ote: V = very abundant, A = abundant, C = common, R = rare, P = present.

Li
th

ol
og

ic
 u

ni
t

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

zo
ne

D
in

of
la

g
el

la
te

 a
ss

em
bl

ag
e 

su
b

zo
n

e

Age
Core, section, 
interval (cm)

Depth

Ac
ho

m
os

pa
er

a 
al

ci
co

rn
u

Ac
ho

m
os

pa
er

a 
ca

llo
sa

Ac
ho

m
os

pa
er

a 
cr

as
si

pe
lli

s

Ac
ho

m
os

pa
er

a 
gr

al
la

ef
or

m
is

Ac
ho

m
os

pa
er

a 
ra

m
ul

ife
ra

Ac
hm

os
ph

ae
ra

 s
p.

Ap
eo

di
ni

um
 g

ra
nu

la
tu

m

Ap
eo

di
ni

um
 m

ac
ul

at
um

Ap
eo

di
ni

um
 n

an
ha

ic
um

Ap
te

od
in

iu
m

 s
p

.

Ar
eo

lig
er

a 
sp

.

Ba
tia

ca
sp

ha
er

a 
ba

cu
la

ta

Ba
tia

ca
sp

ha
er

a 
bi

or
na

ta

Ba
tia

ca
sp

ha
er

a 
m

ic
ro

pa
pi

lla
ta

Ba
tia

ca
sp

ha
er

a 
m

in
ut

a

Ba
tia

ca
sp

ha
er

a 
sp

.

C
an

ni
ng

ia
 s

p
.

C
er

eb
ro

cy
st

a 
sa

tc
he

lli
ae

C
er

eb
ro

cy
st

a 
sp

p
.

C
hi

ro
pt

er
id

iu
m

 g
al

ea

C
hi

ro
pt

er
id

iu
m

 s
p

.

C
le

is
to

sp
ha

er
id

iu
m

 a
nc

yr
eu

m

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

C
le

is
to

sp
ha

er
id

iu
m

 p
la

ca
ca

nt
hu

m

C
le

is
to

sp
ha

er
id

iu
m

 s
p

.

C
or

do
sp

ha
er

id
iu

m
 c

an
th

ar
el

lu
m

 

C
or

do
sp

ha
er

id
iu

m
 e

xi
lim

ur
um

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le

C
or

do
sp

ha
er

id
iu

m
 in

od
es

 

(mbsf) (mcd)

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

57X-3, 25–27 504.95 517.17 R R R R C R
57X-4, 25–27 506.45 518.67 R R C R
57X-5, 25–27 507.95 520.17 R R R R C R R
57X-6, 25–27 509.45 521.67 R R R R R R
57X-CC, 25–27 509.73 521.95 R R C C
58X-1, 25–27 511.55 523.77 R R R C R R R
58X-2, 25–27 512.65 524.87 R R R R R C R R R
58X-3, 25–27 514.15 526.37 R R C R C C R R R
58X-CC, 25–27 516.34 528.56 R R R R R R
59X-2, 25–27 522.75 534.97 R R R R R C R R R R
59X-4, 25–27 525.75 537.97 R R C C R R
60X-CC, 25–27 531.36 543.58 R R R R

En
ne

ad
oc

ys
ta

 p
ec

tin
ifo

rm
is

ea
rly

 O
lig

oc
en

e

62X-1, 25–27 550.15 562.37 R R R R C R
62X-4, 25–27 554.65 566.87 R R R R R R R
63X-1, 25–27 559.75 571.97 R R R C C R R R C
63X-5, 25–27 565.45 577.67 R R R C C R R C R
64X-1, 25–27 569.35 581.57 R R R R R C R
64X-3, 25–27 572.35 584.57 R R R R R R C R R R R
65X-1, 25–27 579.05 591.27 R R R R C R R R

II 65X-CC, 25–27 581.35 593.57 R R R R C C R R R
66X-1, 25–27 588.65 600.87 R R R R C C R C R R
66X-3, 25–27 591.65 603.87 R R R C C R R R
67X-3, 25–27 601.25 613.47 C C C C R R R
68X-5, 25–27 612.39 624.61 R R C C R R R R R
68X-CC, 25–27 617.4 629.62 R R R R R C R
69X-5, 25–27 623.45 635.67 R R R R A R C R
70X-5, 25–27 633.05 645.27 R R R R R R R R C C R C R R
72X-5, 25–27 652.45 664.67 R R R C C C C R R
74X-6, 25–27 673.25 685.47 R R R R R R C R R
76X-6, 25–27 692.34 704.56 R R C C C R R
39X-CC, 25–27 709.47 715.72 R R R R R C R C R R R
42X-1, 25–27 728.95 735.2 R R C C C R
43X-2, 25–27 740.05 746.3 R R R R R C R R R
45X-3, 25–27 760.55 766.8 R R R R R C C R A R R
46X-3, 25–27 770.15 776.4 R R R R R C C R C R R R
48X-2, 25–27 786.55 792.8 R R R A C R R
50X-1, 25–27 804.35 810.6 R R R R R R R
52X-1, 25–27 814.95 821.2 R R C A C R R R
55X-1, 25–27 834.25 840.5 R R R R R C R R R R R
56X-1, 25–27 843.85 850.1 R R R C R C
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Le
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ta
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x 
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Le
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a 

Le
je

un
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ta
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ta

Le
je

un
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ta

 s
p

. 

Li
ng

ul
od

in
iu

m
 m

ac
ha

er
op

ho
ru

m
 

Li
ng

ul
od

in
iu

m
 s

p
.

M
el

ita
sp

ha
er

id
iu

m
 a

st
er

im
um

 

M
el

ita
sp

ha
er

id
iu

m
 c

ho
an

op
ho

ru
m

M
el

ita
sp

ha
er

id
iu

m
 s

p
.

M
em

br
an

ila
rn
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ia

? 
pi

ce
na

M
em

br
an

op
ho

rid
iu

m
 a

sp
in

at
um

 

M
ul

tis
pi

nu
la

 s
p

. 

R R R
R R R

R R R
R R

R R R
R R R R R
R R C R
R R R

R
R R
C

R R R R R R
R R C R

R R R
R C R

R R R
R C

R R R
R

V R R

R R
R
R

R R R
R R R R R
R R

R R R
R R R R
R R

R R
R R R

R C
R R

R R R
R R

R R
R R R

R R
R R R
able T2 (continued).
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Age
Core, section, 
interval (cm)

Depth

G
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ph
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ta
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a 

G
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p
. 

H
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ca
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m
pa
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H
et
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au
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a 
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H
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a 
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H
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ot
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m
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H
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m
 p
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m
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m
 v
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m
 

H
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m
 

H
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a 
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di
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H
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ho
ko
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a 
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ci

a 

H
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tr
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a 
w
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H
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.

H
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ha
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m
? 
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H
ys

tr
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p
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s 
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 d
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m
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um

 v
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um
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 s
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. 
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 s

p
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Ka
llo

sp
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er
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m

 s
p
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je
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 c
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m
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(mbsf) (mcd)

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

57X-3, 25–27 504.95 517.17 R C R R C R
57X-4, 25–27 506.45 518.67 R R R R R C R
57X-5, 25–27 507.95 520.17 R R R R R R R C C
57X-6, 25–27 509.45 521.67 C C R R R R
57X-CC, 25–27 509.73 521.95 R C C R R R R
58X-1, 25–27 511.55 523.77 R R C R R R R
58X-2, 25–27 512.65 524.87 R R R R R R R R
58X-3, 25–27 514.15 526.37 R R C R R R R R R R
58X-CC, 25–27 516.34 528.56 R R R V C R R
59X-2, 25–27 522.75 534.97 R R R R R
59X-4, 25–27 525.75 537.97 R R C R R R R R
60X-CC, 25–27 531.36 543.58 R R R R R R

En
ne

ad
oc

ys
ta

 p
ec

tin
ifo

rm
is

ea
rly

 O
lig

oc
en

e

62X-1, 25–27 550.15 562.37 C R R R R R
62X-4, 25–27 554.65 566.87 R V C R R R
63X-1, 25–27 559.75 571.97 R R R R R R R C
63X-5, 25–27 565.45 577.67 A R R R R
64X-1, 25–27 569.35 581.57 R R R R R R R
64X-3, 25–27 572.35 584.57 R C C R R R R
65X-1, 25–27 579.05 591.27 R R C R R R

II 65X-CC, 25–27 581.35 593.57 R R R C C R R R R R C
66X-1, 25–27 588.65 600.87 R C R R R R
66X-3, 25–27 591.65 603.87 R R C C R R R
67X-3, 25–27 601.25 613.47 R R R R R R R
68X-5, 25–27 612.39 624.61 R C R R R C C C R
68X-CC, 25–27 617.4 629.62 R C R C R C R
69X-5, 25–27 623.45 635.67 R R R R R
70X-5, 25–27 633.05 645.27 R C R R C R R R
72X-5, 25–27 652.45 664.67 R R R
74X-6, 25–27 673.25 685.47 R R R
76X-6, 25–27 692.34 704.56 R R R
39X-CC, 25–27 709.47 715.72 R R R R
42X-1, 25–27 728.95 735.2 R R R C R
43X-2, 25–27 740.05 746.3 C R R
45X-3, 25–27 760.55 766.8 R R R R R R
46X-3, 25–27 770.15 776.4 R R R
48X-2, 25–27 786.55 792.8 R C C R R
50X-1, 25–27 804.35 810.6 R V R
52X-1, 25–27 814.95 821.2 R R R R R
55X-1, 25–27 834.25 840.5 R C R C R R
56X-1, 25–27 843.85 850.1 R C R C
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Sp
in
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an

th
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 m
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s 
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in

ife
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 m
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in

ife
rit
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s 

Sp
in

ife
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se
ud
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s 
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in

ife
rit
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 r

am
os

us
 

Sp
in
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rit
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 r
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 a
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s 
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in
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rit
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 r

am
os

us
 g

ra
no

su
s

Sp
in

ife
rit

es
 r

am
os

us
 m

ul
tib
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s 

R R C
C

R R
R R R

C
R C

C
R C
R R
R C

C
R R C R

R R C
R R R

R R
R R

R C
R C
R C R

V R R R A R
R R R R C
R R C

C
R R R C R
R R R
R R R R C
R R R R

R R
R R R

R
R R R R

R R R
R R R

R R R
R
R R R

R R
R R R

R R
able T2 (continued).
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D
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Age
Core, section, 
interval (cm)

Depth

N
em

at
os
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N
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 le

m
ni
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at

a 

N
em

at
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 s

p.
 

O
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m

 s
p

.

O
pe

rc
ul

od
in

iu
m

 c
en

tr
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ar
pu

m
 

O
pe
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ul

od
in

iu
m

 d
iv

er
ge

ns
 

O
pe

rc
ul

od
in

iu
m

 is
ra

el
ia

nu
m

 

O
pe

rc
ul

od
in

iu
m

 lo
ng

is
pi

ni
ge

ru
m

 

O
pe

rc
ul

od
in

iu
m

 m
ic

ro
tr

ia
in

um
 

O
pe

rc
ul

od
in

iu
m

 p
ia

se
ck

ii 

O
pe

rc
ul

od
in

iu
m

 t
ia

ra
 

O
pe

rc
ul

od
in

iu
m

 x
an

th
iu

m
 

O
pe

rc
ul

od
in

iu
m

 s
p

p.

Pe
nt

ad
in

iu
m

? 
ci

rc
um

su
tu

m
 

Pe
nt

ad
in

iu
m

 im
ag

in
at

um
 

Pe
nt

ad
in

iu
m

 la
tic

in
ct

um
 

Pe
nt

ad
in

iu
m

 t
ae

ni
ge

ru
m

 

Pe
nt

ad
in

iu
m

 s
p

.

Ph
th

an
op

er
id

in
iu

m
 a

m
oe

ne
um

Po
ly

sp
ha

er
id

iu
m

 s
ub

til
e 

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

 

Po
ly

sp
ha

er
id

iu
m

 z
oh

ar
yi

 k
ta

na

Py
xi

di
el

la
 s

p
. 

Py
xi

di
no

ps
is

 s
p

p
. 

Re
tic

ul
at

os
ph

ae
ra

 a
ct

in
oc

or
on

at
a 

Sc
he

m
at

op
ho

ra
 s

pe
ci

os
a 

Se
le

no
pe

m
ph

ix
 a

rm
at

a 

(mbsf) (mcd)

C
le

is
to

sp
ha

er
id

iu
m

 d
iv

er
si

sp
in

os
um

C
or

do
sp

ha
er

id
iu

m
 g

ra
ci

le
 

la
te

 O
lig

oc
en

e

57X-3, 25–27 504.95 517.17 R C R C
57X-4, 25–27 506.45 518.67 C C R
57X-5, 25–27 507.95 520.17 C R R R R
57X-6, 25–27 509.45 521.67 C C
57X-CC, 25–27 509.73 521.95 R R R R R
58X-1, 25–27 511.55 523.77 R R R
58X-2, 25–27 512.65 524.87 C R R R R
58X-3, 25–27 514.15 526.37 C C R
58X-CC, 25–27 516.34 528.56 R R
59X-2, 25–27 522.75 534.97 C R C R R
59X-4, 25–27 525.75 537.97 R C R R C
60X-CC, 25–27 531.36 543.58 C R C

En
ne

ad
oc

ys
ta

 p
ec

tin
ifo

rm
is

ea
rly

 O
lig

oc
en

e

62X-1, 25–27 550.15 562.37 R C C R
62X-4, 25–27 554.65 566.87 R C
63X-1, 25–27 559.75 571.97 R R
63X-5, 25–27 565.45 577.67 C R R
64X-1, 25–27 569.35 581.57 C R C
64X-3, 25–27 572.35 584.57 R R R R R R
65X-1, 25–27 579.05 591.27 R C R R R C

II 65X-CC, 25–27 581.35 593.57 C R R R R
66X-1, 25–27 588.65 600.87 R R R R
66X-3, 25–27 591.65 603.87 R R
67X-3, 25–27 601.25 613.47 R R R
68X-5, 25–27 612.39 624.61 R R R
68X-CC, 25–27 617.4 629.62 C R C
69X-5, 25–27 623.45 635.67 R R R C R R
70X-5, 25–27 633.05 645.27 R R
72X-5, 25–27 652.45 664.67 R R R R
74X-6, 25–27 673.25 685.47 R R R R R
76X-6, 25–27 692.34 704.56 R R R R C R
39X-CC, 25–27 709.47 715.72 R R R
42X-1, 25–27 728.95 735.2 R R R R R R R C R
43X-2, 25–27 740.05 746.3 R R R
45X-3, 25–27 760.55 766.8 R R R R
46X-3, 25–27 770.15 776.4 R R C C R R
48X-2, 25–27 786.55 792.8 R R R C R
50X-1, 25–27 804.35 810.6 R R R R R
52X-1, 25–27 814.95 821.2 R R R R R C R R R
55X-1, 25–27 834.25 840.5 R R R R R R R
56X-1, 25–27 843.85 850.1 R R
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Table T2 (continued).
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th
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 c
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(mbsf) (mcd)

 d
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C
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iu

m
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la
te

 O
lig
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en

e

57X-3, 25–27 504.95 517.17 C R
57X-4, 25–27 506.45 518.67 R R R
57X-5, 25–27 507.95 520.17 R R R
57X-6, 25–27 509.45 521.67 R R R
57X-CC, 25–27 509.73 521.95 R
58X-1, 25–27 511.55 523.77 C R R
58X-2, 25–27 512.65 524.87 C
58X-3, 25–27 514.15 526.37 R
58X-CC, 25–27 516.34 528.56 R
59X-2, 25–27 522.75 534.97 C R R
59X-4, 25–27 525.75 537.97 C R
60X-CC, 25–27 531.36 543.58 C
62X-1, 25–27 550.15 562.37
62X-4, 25–27 554.65 566.87 R R R
63X-1, 25–27 559.75 571.97 R R R R
63X-5, 25–27 565.45 577.67 C R
64X-1, 25–27 569.35 581.57 C R
64X-3, 25–27 572.35 584.57 C
65X-1, 25–27 579.05 591.27 C

VII 65X-CC, 25–27 581.35 593.57 R R
C
le

is
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sp
ha

er
id

iu
m

En
ne

ad
oc

ys
ta

 p
ec

tin
ifo

rm
is

ea
rly

 O
lig
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en

e

66X-1, 25–27 588.65 600.87 R R
66X-3, 25–27 591.65 603.87 C
67X-3, 25–27 601.25 613.47 C
68X-5, 25–27 612.39 624.61 C
68X-CC, 25–27 617.4 629.62 C R C
69X-5, 25–27 623.45 635.67 C R R
70X-5, 25–27 633.05 645.27 C R C
72X-5, 25–27 652.45 664.67 C R
74X-6, 25–27 673.25 685.47 C
76X-6, 25–27 692.34 704.56 R
39X-CC, 25–27 709.47 715.72 R R R
42X-1, 25–27 728.95 735.2 C R R
43X-2, 25–27 740.05 746.3 C
45X-3, 25–27 760.55 766.8 R R R
46X-3, 25–27 770.15 776.4 R R R R
48X-2, 25–27 786.55 792.8 C R R
50X-1, 25–27 804.35 810.6 R
52X-1, 25–27 814.95 821.2 R
55X-1, 25–27 834.25 840.5 R R
56X-1, 25–27 843.85 850.1 R
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