
“Methods” chapter (Norris et al., 2014a) for preservation and abundance definitions.

N
an

no
te

tr
in

a 
 fu

lg
en

s

Ps
eu

do
em

ili
an

ia
 la

cu
no

sa

Ps
eu

do
tr

iq
ue

tr
or

ha
bd

ul
us

 in
ve

rs
us

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 

re
tic

ul
at

a

Re
tic

ul
of

en
es

tr
a 

um
bi

lic
us

 (
>1

4 
µm

)

Rh
om

bo
as

te
r 

br
am

le
tt

ei

Rh
om

bo
as

te
r 

sp
p

.

Sp
he

no
lit

hu
s 

an
ar

rh
op

us

Sp
he

no
lit

hu
s 

be
le

m
no

s

Sp
he

no
lit

hu
s 

ca
pr

ic
or

nu
tu

s

Sp
he

no
lit

hu
s 

ci
pe

ro
en

si
s

Sp
he

no
lit

hu
s 

de
lp

hi
x

Sp
he

no
lit

hu
s 

di
sb

el
em

no
s

Sp
he

no
lit

hu
s 

di
st

en
tu

s

Sp
he

no
lit

hu
s 

fu
rc

at
ol

ith
oi

de
s

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 

ob
tu

su
s

Sp
he

no
lit

hu
s 

pr
ed

is
te

nt
us

Sp
he

no
lit

hu
s 

ra
di

an
s

To
w

ei
us

 c
ra

ss
us

To
w

ei
us

 p
er

tu
su

s

Tr
ib

ra
ch

ia
tu

s 
co

nt
or

tu
s

Tr
ib

ra
ch

ia
tu

s 
or

th
os

ty
lu

s

Tr
iq

ue
tr

or
ha

bd
ul

us
 c

ar
in

at
us

C
F

C C F F
C C C F ?R
C C C F ?R
C C C F

F
C C 2 C
C F C C F
C C C C R
C C F R
C C C C R

R R C 1
F F
C F R
R ?? C
C C R
F C F
R F F

F–R F
F–R C
F–R F

F F C C
F F C F
F R C F

1 C F
?1 C F

C F
C C

R C C
R C F
R C
R C
R C
F F
F 1? F
F F

cf. F F C
R F C F

VR F C F
C C F
R F C
R C C
R C C

C C
C F

1 F C
R ?1 F F
R C C
R R C
C R R
C C F
C F F
C F F
C C F
C F F
C C F
C C C
C F

C C F R
F C R F
C C C F 1
C C F F
C C F F R
C C C F
C C F F–C R R
R C R R
F C RR F R R
F C R F F
R F F F F

F F F R
C F F R

F F R
R C F F

R F C
R F C

F C
F C
F C
F C R
F
F C
F
F C

F F C
F F C
F F C
F F C
F F C

F C
F F
C

Preservation: G = good, M = moderate, P = poor. Abundance: A = abundant, C = common, F = few, R = rare, VR = very rare, RR = really rare. T = top, Tc = top common, B = base, Ba = base of acme, Bc = base common. Individual counts given in some cases. — = not assigned. See “Biostratigraphy” in the 

23H-1, 30 199.60 NP19/NP20 late Eocene M–G A F F C C R R C
23H-2, 30 201.10 NP19/NP20 late Eocene M–G A C C C C R C C
23H-3, 47 202.77 NP19/NP20 T D. barbadiensis late Eocene G A F C C C C F C C
23H-3, 150 203.80 NP19/NP20 late Eocene M–G A F F C C F F F F C
23H-6, 113–136 208.05 NP19/NP20 late Eocene M–G A R F F C C C C 1 C
25H-CC 217.68 NP19/NP20  late Eocene G A F F C C F C C
26X-3, 50 221.20 NP19/NP20 B I. recurvus late Eocene G A R C F C C F F F
26X-CC 221.77 NP18 B C. oamaruensis; Ba C. erbae late Eocene G A R F F C C F F
27X-2,100 225.30 NP17 T C. grandis; T S. obtusus middle Eocene G–M A R F F C C F F
27X-6, 66 230.96 NP17 middle Eocene M–G A F C F C C F F
27X-CC 232.31 NP17 B S. obtusus middle Eocene G A F F F C F F F
28X-1, 100 233.41 NP17 B D. bisectus middle Eocene M–G A F C R F F
28X-2, 100 234.91 NP17 T S. furcatolithoides middle Eocene M–G A F F F C F F
28X-4, 100 239.90 NP16 T C. solitus middle Eocene M–G A F F F F C F S
28X-6, 63 240.53 NP16 B R. reticulata middle Eocene G A F C R F C F
28X-CC 242.30 NP16 B R. umbilicus; T. Nannotetrina; B S. furcatolithoides middle Eocene G A F R R F C F F F R
29X-1, 57 242.47 NP15c T N. fulgens middle Eocene M–G A F C C F F F
29X-3, 20 245.11 NP15c T C. gigas middle Eocene M A C F R F F cf. F F
29X-4, 150 247.60 NP15b B C. gigas middle Eocene M A R F R R F C F R R
29X-5, 150 249.10 NP15a middle Eocene M–P A F F F F C F F F C R
29X-6, 150 250.45 NP15a B N. fulgens middle Eocene M–P A F F R F C F C F R R
29X-CC 250.79 NP14 B Nannotetrina spp. middle Eocene M–P A F F R F C cf. F R C R
30X-1, 32 251.81 NP13/NP14 early Eocene M A F F F C F C R C
30X-2, 87 253.87 NP13/NP14 early Eocene M A F F F C F C C
30X-CC 254.68 NP13/NP14 early Eocene M–P A F F R F A F C R R F
30X-CC 255.88 NP9a T F. richardii late Paleocene M A F C R F F C R F F F F F F F C C
31X-1, 97 256.77 NP9a late Paleocene M C F C F F R R R R F C C
31X-CC 260.44 NP9a late Paleocene P–M A F C R F F C R F F F F F F F C C
32X-2, 34 262.84 NP9a B D. multiradiatus; T E. cf. E. robusta late Paleocene M A F C R F F F F R F R C C
32X-3, 74 264.75 NP8 B E. cf. E. robusta; Tc S. anarrhopus late Paleocene M A F C R F F F F F F C C
32X-4, 75 265.90 NP8 late Paleocene M A F C R F F R F R C C
32X-CC 267.19 NP8 B H. riedellii late Paleocene M A R C F F F F C C ?1
33X-3, 58 273.94 NP7 late Paleocene M–G A F C F F R F F C C
33X-CC 278.63 NP7 B D. mohleri late Paleocene M–G A F C F F F C C ?2
34X-1, 83 279.43 NP6 B H. kleinpellii middle Paleocene M A F C F F C C C
34X-2, 60 280.37 NP5 B H. cantabriae middle Paleocene P A R C F C C C
34X-CC 281.03 NP5 B F. tympaniformis middle Paleocene M A F C F C F
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342-U1406A-
1H-1, 75 0.75 NN19 P. lacunosa (present) Pleistocene S–V A F C F
1H-2, 75 2.26 NN18 T D. brouweri Pleistocene M–G A F F F R F
1H-3, 75 3.76 NN4 T S. heteromorphus, T H. ampliaperta middle Miocene M–G A C C C C F C R
1H-4, 70 5.21 NN4  — M A F C F C C F R F R
1H-5, 30 5.81 NN4 — M A R C C C C F F F R 1
1H-CC 6.23 NN4 B S. heteromorphus — M–G A F C F A C F R F F 1
2H-2, 100 8.71 NN4 early Miocene M A C
2H-4, 100 11.70 NN3 T S. belemnos early Miocene M A C C C C F F C R
2H-6, 75 14.45 upper NN2 T T. carinatus early Miocene M–G A C C C C F R F
2H-CC 16.04 upper NN2 early Miocene M–G A R C F C F F R F F 1
3H-3, 150 20.09 upper NN2 early Miocene M–G A C F R F F
3H-CC 25.49 upper NN2 early Miocene M–G A C C C C F
4H-CC 35.07 upper NN2 B S. belemnos early Miocene M–G A C R C F F F 1
5H-2, 100 37.21 NN2 early Miocene M A C R R A C F R R
5H-4, 100 40.21 NN2 early Miocene M A C R R A C F 1 R R 2
5H-CC 44.43 NN2 early Miocene M–G A C R C F F F
6H-CC 53.93 NN2 early Miocene M–G A 1 C R R C F R 20 10 1
7H-CC 63.65 NN2 B H. ampliaperta early Miocene M–G A C R C F 1? 1 22 8 F
8H-7 (CC) 72.63 NN2 B S. disbelemnos early Miocene M–G A C R A F 25 7 R
9H-2, 100 75.21 NN1 early Miocene G A C R A F R F
9H-4, 100 78.22 NN1 early Miocene G–M A C R R A F R F R
9H-5, 88 79.72 NN1 early Miocene G–M A C R A F R F R
9H-6, 88 81.12 NN1 T S. delphix; T S. capricornutus late Oligocene M–G A C F R A F R R R
9H-CC 82.64 NN1 late Oligocene G–M A C F R A F R R R
10H-1,100 83.20 NN1 B S. delphix late Oligocene G–M A C F A F R F R
10H-2,100 84.70 NN1 late Oligocene G–M A C F A F R F R
10H-7 (CC) 91.65 NN1 ?B S. capricornutus late Oligocene G–M A C R F A ?1 F R R R
11H-4,100 97.21 NN1 late Oligocene G–M A C R R R F R R R
11H-5,100 98.70 NN1 late Oligocene G–M A C R R R F R R R
11H-6,100 100.22 NP25 T S. ciperorensis late Oligocene G–M A C R R R F R R R
11H-CC 101.52 NP25 late Oligocene G–M A C R R R F R R R
12H-7 , 75–82 110.70 NP25 late Oligocene G A F C F R F
13H-CC 120.06 NP25 late Oligocene M–G A R C C F–C R
14H-CC 128.55 NP25 late Oligocene M–G A R C C F–C F
15H-CC 139.68 NP25 late Oligocene M–G A R C C R F
16H-4, 100 144.71 NP25 late Oligocene M–G A R C C F F
16H-5, 75 145.95 NP25 Bc T. carinatus late Oligocene M–G A R C C F F
16H-CC 148.04 NP24 T S. distentus late Oligocene M–G A R C C F R
17H-CC 157.27 NP24 — M–G A R C F F F
18H-1, 75 158.05 NP24 B S. ciperoensis early Oligocene M–G A R C F F R
18H-3, 75 160.89 upper NP23 early Oligocene M–G A R C F F F
18H-CC 164.71 upper NP23 early Oligocene M–G A F C F 1 R
19H-1, 97 165.68 upper NP23 early Oligocene M–G A R C F R
19H-2, 75 166.95 upper NP23 B S. distentus early Oligocene M–G A R C F R
19H-3, 75 168.45 NP23 early Oligocene M–G A R C F F
19H-6, 154 173.77 NP23 early Oligocene M A R C F F
20H-4, 90 179.02 NP23 early Oligocene M–G A F C ?R F R
20H-CC 181.73 NP22 T R. umbilicus early Oligocene M–G A 1 F C ?R F F
21H-4, 75 186.08 NP22 T I. recurvus early Oligocene G A C C C R 1 F
21H-CC 191.51 NP22  early Oligocene M–G A ?1 C 1 C C 0 F
22H-2, 150 194.16 NP21 T C. formosus early Oligocene G A A R C C R C
22H-5, 30 197.46 NP21 early Oligocene G A A F C C F C
22H-6, 26 198.72 NP21 Eocene–Oligocene transition G A A F C F F C
22H-CC 199.29 NP21  Eocene–Oligocene transition G A C F F C R C
23H-1, 7 199.37 NP19/NP20 T D. saipanensis late Eocene M–G A C C C C R C
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