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Supplementary Material: Diatoms

We first present plots of each of our model (“hat”) fits to each diatom species. Vertical
bars show the observed proportion of sites occupied by the species in 2 Myr bins. Dotted
curves are the fitted curves. The labels “S” and “T” on each plot show the inflection
points for the rise and fall of species (see model under methods), respectively. Following
the species “hat”, we show plots of the time period over which samples are available for
each species and the temporal distribution of preservation status (preservation codes G
for “good,” M for “moderate” and P for “poor” and gray closed circles for samples with
no preservation state coded). The first set of plots does not overlap completely with the

second set because we have no preservation information for a few species.

Note that our model does not fit all species perfectly and that the parameter p, deals with

cases such as Actinocyclus ingens which has a single Paleogene occurrence even though
the bulk of its occurrences are in the Neogene with no intervening time periods where it

occurs.
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Prop. present

Prop. present

0.8

0.4

0.0

0.8

0.4

0.0

Trochosira marginata (13)

Xanthiopyxis oblonga (19)

Geologic time (Ma)

0.8

0.4

0.0

0.8

0.4

0.0

Xanthiopyxis globosa (13)

Xanthiopyxis acrolopha (12)

_’H _lTI‘|~ - -

S T
I I I
60 40 20

Geologic time (Ma)






preservation code

preservation code

Actinocyclus fryxellae

€ (=1

11 8.5

Geologic time (Ma)

Actinocyclus karstenii

12 6

Geologic time (Ma)

preservation code

preservation code

Actinocyclus ingens

€e 2

P AT P

I I I
57 28.5 0

Geologic time (Ma)

Actinocyclus lanceolatus

EEGG &

Geologic time (Ma)






preservation code

preservation code

Actinocyclus moronensis

G G @5 G

42 21 0

Geologic time (Ma)

Actinocyclus octonarius

FPPP PP APP FPFP AP

33 16.5 0

Geologic time (Ma)

preservation code

preservation code

Actinocyclus ochotensis

GGC G GEC-EEG

I I
19 9.5

Geologic time (Ma)

Actinocyclus oculatus

GG GO
P P PP
I I I

15 7.5 0

Geologic time (Ma)






preservation code

preservation code

Actinocyclus tsugaruensis

G
P PP
I I I

57 32 7

Geologic time (Ma)

Actinoptychus splendens

G GC GGG G B

FPAP P PP P

41 20.5 0

Geologic time (Ma)

preservation code

preservation code

Actinoptychus senarius

P P FEFWIPTP PP

I I
57 28.5

Geologic time (Ma)

Actinoptychus thumii
€« 2] G G
P
I I I
38 25 12

Geologic time (Ma)





preservation code

preservation code

Annellus californicus

G Gs
P
I I I
17 14.5 12
Geologic time (Ma)
Asterolampra affinis
& GG
I I I
42 23 4

Geologic time (Ma)

preservation code

preservation code

Asterolampra acutiloba

I I I
34 18.5 3

Geologic time (Ma)

Asterolampra grevillei

GGG s

P P
I I I
57 28.5 0

Geologic time (Ma)





preservation code

preservation code

Asterolampra insignis

47 35.5 24
Geologic time (Ma)
Asterolampra punctifera
G &
I I I
35 31 27

Geologic time (Ma)

preservation code

preservation code

Asterolampra marylandica

G C U
PP WP PP
I I I
57 28.5 0
Geologic time (Ma)
Asterolampra schmidtii
GG G
I I I
38 325 27

Geologic time (Ma)





preservation code

preservation code

Asterolampra vulgaris

&G G G G
P
I I I
47 29.5 12
Geologic time (Ma)
Asteromphalus darwinii
G eee
P
I I I
57 29.5 2

Geologic time (Ma)

preservation code

preservation code

Asteromphalus arachne

Geologic time (Ma)

Asteromphalus flabellatus

32 16

Geologic time (Ma)






preservation code

preservation code

Asteromphalus heptactis

Geologic time (Ma)

Asteromphalus imbricatus

C GGG

13 6.5 0

Geologic time (Ma)

preservation code

preservation code

Asteromphalus hookeri

G
P
I I
10 5
Geologic time (Ma)
Asteromphalus kennettii
G
P
I I
11 55

Geologic time (Ma)






preservation code

preservation code

Asteromphalus oligocenicus

GG EsG GG

PR PP
I I I
43 29 15

Geologic time (Ma)
Asteromphalus petersonii

@G GG G G a:

P
I I I
6 3 0

Geologic time (Ma)

preservation code

preservation code

Asteromphalus parvulus

20 10 0
Geologic time (Ma)
Asteromphalus robustus
G G G Oh GG
PP
I I I
19 9.5 0

Geologic time (Ma)






preservation code

preservation code

Asteromphalus symmetricus

GG
I I I
39 28.5 18
Geologic time (Ma)
Azpeitia gombosi
I I I
29 255 22

Geologic time (Ma)

preservation code

preservation code

Azpeitia endoi

GC GGEEES
P P PFEP
I I
57 29.5 2
Geologic time (Ma)
Azpeitia nodulifer
G GC&
P P P
I I
27 13.5 0

Geologic time (Ma)






preservation code

preservation code

Azpeitia oligocenica

PP P

41 26 11

Geologic time (Ma)

Azpeitia tabularis

GEGC G

19 9.5 0

Geologic time (Ma)

preservation code

preservation code

Azpeitia praenodulifer

GGG& G

I I I
23 17.5 12

Geologic time (Ma)

Azpeitia vetustissima

I I I
35 17.5 0

Geologic time (Ma)





preservation code

preservation code

Bacteriastrum hyalinum

(& =
P PP

I I I

19 9.5 0
Geologic time (Ma)
Baxteria brunii

I I I

35 30.5 26

Geologic time (Ma)

preservation code

preservation code

Bacteriosira fragilis

13 6.5 0

Geologic time (Ma)

Bogorovia veniamini

GC®

34 27 20

Geologic time (Ma)





preservation code

preservation code

Cestodiscus antarcticus

34 29 24
Geologic time (Ma)
Cestodiscus muhinae
| G G
PP P
I I I
41 26.5 12

Geologic time (Ma)

preservation code

preservation code

Cestodiscus convexus

I I I
45 32.5 20

Geologic time (Ma)

Cestodiscus parmula

GG

I I I
34 29.5 25

Geologic time (Ma)





preservation code

preservation code

Cestodiscus peplum

I I I
35 23.5 12

Geologic time (Ma)

Cestodiscus reticulatus

I I I
34 29.5 25

Geologic time (Ma)

preservation code

preservation code

Cestodiscus pulchellus

I I I
36 22.5 9

Geologic time (Ma)

Cestodiscus robustus

I I I
36 27.5 19

Geologic time (Ma)





preservation code

preservation code

Cestodiscus trochus

37

I I
33.5 30

Geologic time (Ma)

Chasea ornata

GG G@&s

45

40 35

Geologic time (Ma)

preservation code

preservation code

Chaetoceros asymmetricus

35 29.5 24
Geologic time (Ma)
Cladogramma dubium
G G @ G G

PPPP PP P

I I
29 16

Geologic time (Ma)





preservation code

preservation code

Cocconeis californica

13 6.5

Geologic time (Ma)

Cocconeis scutellum

14 7

Geologic time (Ma)

preservation code

preservation code

Cocconeis costata

G GCEmEs &

15 7.5 0
Geologic time (Ma)
Coscinodiscus africanus
Qe - - =
PP
I I
13 6.5 0

Geologic time (Ma)






preservation code

preservation code

Coscinodiscus argus

G
=]

I I I
35 17.5 0
Geologic time (Ma)

Coscinodiscus blysmos
P
I I I
21 17 13

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus asteromphalus

G G@& (=

P P

I I I

43 21.5 0
Geologic time (Ma)
Coscinodiscus crenulatus

G G

P P

I I I

40 20 0

Geologic time (Ma)






preservation code

preservation code

Coscinodiscus excavatus

GG
PPP P

I I I
36 245 13

Geologic time (Ma)

Coscinodiscus hajosiae

P

I I I
35 29 23

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus gigas diorama

14 7.5

Geologic time (Ma)

Coscinodiscus intersectus

G @G GG
P P P

14 8.5

Geologic time (Ma)






preservation code

preservation code

Coscinodiscus kolbei

G &

P
I I I
10 5 0

Geologic time (Ma)

Coscinodiscus marginatus
G (=S -¢ - —
P P AT
I I I
57 28.5 0

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus lewisianus

Gl
P P WP
I I
57 30
Geologic time (Ma)
Coscinodiscus nitidus
G
P PP
I I
16 8

Geologic time (Ma)






preservation code

preservation code

Coscinodiscus nodulifer

G
AP

I I I
57 28.5 0

Geologic time (Ma)
Coscinodiscus plicatus

P AP P PP

I I I
17 8.5 0

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus occulus—iridis

GGG G b Ools

I I I
45 22.5 0

Geologic time (Ma)

Coscinodiscus radiatus

(4] G GEES

P P P PHP

I I I
35 17.5 0

Geologic time (Ma)





preservation code

preservation code

Coscinodiscus rhombicus

G €¢ & 2]
P PPP P
I I I
34 21.5 9
Geologic time (Ma)
Coscinodiscus stellaris
G GO
AP FPHIP PP
I I I
57 28.5 0

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus salisburyanus

G
I I I
17 14 11
Geologic time (Ma)
Coscinodiscus superbus
G G
P PEFP P P PPP
I I I
41 275 14

Geologic time (Ma)





preservation code

preservation code

Coscinodiscus temperei

G CEHEL

13 8

Geologic time (Ma)

Coscinodiscus yabei

GG C &G

PP PP

I I
14 9

Geologic time (Ma)

preservation code

preservation code

Coscinodiscus tuberculatus

38

I
23.5

Geologic time (Ma)

Cosmiodiscus insignis

12

Geologic time (Ma)






preservation code

preservation code

Cosmiodiscus intersectus

GG G

Geologic time (Ma)

Crucidenticula nicobarica

19 9.5 0

Geologic time (Ma)

preservation code

preservation code

Craspedodiscus coscinodiscus

GGG @5 G
PP PHP
I I
34 18.5 3
Geologic time (Ma)
Cyclotella striata
cC s
PP PP

15 7.5

Geologic time (Ma)






preservation code

preservation code

Cymatosira biharensis

G &G & G

I I I
41 22 3

Geologic time (Ma)
Cymatosira fossilis
efece]c 2] G

I I I

39 29.5 20

Geologic time (Ma)

preservation code

preservation code

Cymatosira compacta

(¢ 48 -] GG
P PP
I I I
38 26 14
Geologic time (Ma)
Dactyliosolen antarcticus
I I I
27 13.5 0

Geologic time (Ma)





preservation code

preservation code

Delphineis surirella

G G C G

PP P w

23 115 0

Geologic time (Ma)

Denticulopsis hustedtii

Geologic time (Ma)

preservation code

preservation code

Denticulopsis dimorpha

@B @ G GG

18 9 0
Geologic time (Ma)
Denticulopsis hyalina

GG GGG @B

P PP P PP P

I I I

21 10.5 0

Geologic time (Ma)






preservation code

preservation code

Denticulopsis lauta

CEE G
P P AmP P
I I I
57 28.5 0

Geologic time (Ma)

Denticulopsis praedimorpha

GGG G

P P P

18 9.5 1

Geologic time (Ma)

preservation code

preservation code

Denticulopsis maccollumii

P

I I
18 13.5

Geologic time (Ma)
Denticulopsis punctata
(2 -2 3

P P

I I
57 28.5

Geologic time (Ma)






preservation code

preservation code

Denticulopsis seminae

G G Gd

15 7.5 0

Geologic time (Ma)

Diploneis coffaeiformis

15 7.5 0

Geologic time (Ma)

preservation code

preservation code

Diploneis bombus

15 7.5 0

Geologic time (Ma)

Diploneis smithii

14 7 0

Geologic time (Ma)






preservation code

preservation code

Ethmodiscus rex

P PPFPP PP

I I I
38 19 0

Geologic time (Ma)

Goniothecium decoratum

G G

PP

I I I
39 26.5 14

Geologic time (Ma)

preservation code

preservation code

Eucampia antarctica

=G & G CEGEs

P PP PPEP P

I I I
21 10.5 0

Geologic time (Ma)

Goniothecium odontella

(SO =G & G

PPPPP P

I I I
39 21 3

Geologic time (Ma)






preservation code

preservation code

Grunowiella gemmata

63 45.5 28
Geologic time (Ma)
Hemiaulus altar
I I I
38 32 26

Geologic time (Ma)

preservation code

preservation code

Grunowiella palaeocaenica

63 59 55
Geologic time (Ma)
Hemiaulus exiguus
I I I
37 31.5 26

Geologic time (Ma)





preservation code

preservation code

Hemiaulus hostilis

&GG

45

37 29

Geologic time (Ma)

Hemiaulus kittonii

€2

43

I I
31.5 20

Geologic time (Ma)

preservation code

preservation code

Hemiaulus incisus

63 40.5 18
Geologic time (Ma)
Hemiaulus kristoffersenii
I I I
61 58 55

Geologic time (Ma)





preservation code

preservation code

Hemiaulus polycystinorum

GG G GG aa G

PPP P P

I I I
45 28.5 12

Geologic time (Ma)

Hemiaulus subacutus

56 40 24

Geologic time (Ma)

preservation code

preservation code

Hemiaulus polymorphus

(] G GGG
PP
I I I
63 315 0
Geologic time (Ma)
Hemiaulus taurus
I I I
34 26.5 19

Geologic time (Ma)





preservation code

preservation code

Hemidiscus cuneiformis

G (-]
P P AR
I I
57 28.5
Geologic time (Ma)
Hemidiscus ovalis
I I
13 6.5

Geologic time (Ma)

preservation code

preservation code

Hemidiscus karstenii

CEs @ G @

P P ® P PP
I I I
11 5.5 0

Geologic time (Ma)

Hemidiscus simplicissimus

G 66 @& Q&G

13 6.5 0

Geologic time (Ma)






preservation code

preservation code

Hyalodiscus ambiguus

61 58.5 56
Geologic time (Ma)
Lisitzinia ornata
I I I
28 16 4

Geologic time (Ma)

preservation code

preservation code

lkebea tenuis

GG @RLG G G
PHPP PPP P
I I I
21 10.5 0
Geologic time (Ma)
Macrora barbadense
I I I
42 36 30

Geologic time (Ma)





preservation code

preservation code

Macrora stella

B CE G
P P
I I
38 20.5 3
Geologic time (Ma)
Melosira albicans
GG @&z GG
I I
9 4.5 0

Geologic time (Ma)

preservation code

preservation code

Mediaria splendida

G @G5

57 29 1

Geologic time (Ma)

Melosira goretzkii

GC@®m G GG

45 31 17

Geologic time (Ma)





preservation code

preservation code

Navicula lyra
G G G &G
P PP
I I I
29 14.5 0

Geologic time (Ma)

Neobrunia mirabilis

@&BGCGC @ AGCGG

P PE®P P

I I I
21 10.5 0

Geologic time (Ma)

preservation code

preservation code

Navicula udintsevii

44 28 12

Geologic time (Ma)

Neodenticula kamtschatica

G -
P P e
I I I
57 28.5 0

Geologic time (Ma)





preservation code

preservation code

Neodenticula koizumii

PP

I I
2 0

Geologic time (Ma)

Nitzschia bicapitata

& GG

4.5 0

Geologic time (Ma)

preservation code

preservation code

Nitzschia angulata

10 5
Geologic time (Ma)
Nitzschia claviceps
G G
P
I I
13 10.5

Geologic time (Ma)






preservation code

preservation code

Nitzschia curta

14 7 0

Geologic time (Ma)

Nitzschia cylindrus

GCEH®s &G G GGG

Geologic time (Ma)

preservation code

preservation code

Nitzschia cylindrica

GG
P P
I I
27 13.5
Geologic time (Ma)
Nitzschia denticuloides
GG G
PP
I I
18 9.5

Geologic time (Ma)






preservation code

preservation code

Nitzschia donahuensis

G G @ G

15 7.5 0

Geologic time (Ma)

Nitzschia fossilis

P FPIEPP PRFPTIT
I I I
15 75 0

Geologic time (Ma)

preservation code

preservation code

Nitzschia efferans

G GG
P
I I I
15 7.5 0
Geologic time (Ma)
Nitzschia grossepunctata
P P
I I I
18 15 12

Geologic time (Ma)





preservation code

preservation code

Nitzschia grunowii

G B G MBS
P
I I
9 4.5
Geologic time (Ma)
Nitzschia interfrigidaria
s G
AP
I I
15 7.5

Geologic time (Ma)

preservation code

preservation code

Nitzschia inflatula

GG GG & G

(€ C

Geologic time (Ma)

Nitzschia interruptestriata

(G

Geologic time (Ma)






preservation code

preservation code

Nitzschia januaria

15 10 5

Geologic time (Ma)

Nitzschia kerguelensis

GEEHEG

Geologic time (Ma)

preservation code

preservation code

Nitzschia jouseae

PEPP

I I I
13 7 1

Geologic time (Ma)

Nitzschia kolaczeckii

eee ()

14 7 0

Geologic time (Ma)






preservation code

preservation code

Nitzschia maleinterpretaria

C @
P P P
I I I
26 17.5 9
Geologic time (Ma)
Nitzschia miocenica
G el =
P PP
I I I
57 28.5 0

Geologic time (Ma)

preservation code

preservation code

Nitzschia marina

PP PP AR

I I I
13 6.5 0

Geologic time (Ma)

Nitzschia panduriformis

G GG GG @36

Geologic time (Ma)






preservation code

preservation code

Nitzschia porteri

6 G Gl @E@CGG

14 8.5

Geologic time (Ma)

Nitzschia pseudokerguelensis

14 9

Geologic time (Ma)

preservation code

preservation code

Nitzschia praereinholdii

(eC: 2« -e1E -

PP PPP
I I I
13 6.5 0
Geologic time (Ma)
Nitzschia pusilla
P
I I I
20 17 14

Geologic time (Ma)





preservation code

preservation code

Nitzschia reinholdii

G (=
3,
I I I
57 28.5 0
Geologic time (Ma)
Nitzschia rolandii
G GO
P PP
I I I
57 30 3

Geologic time (Ma)

preservation code

preservation code

Nitzschia ritscherii

G GGG G

Geologic time (Ma)

Nitzschia seriata

G G GG (2

Geologic time (Ma)






preservation code

preservation code

Nitzschia sicula

G GRS
e
I I I
10 5 0
Geologic time (Ma)
Odontella aurita
GG dGBGEG6 6
P P P
I I I
30 15 0

Geologic time (Ma)

preservation code

preservation code

Nitzschia umaoiensis

s AGB G G

15 8 1

Geologic time (Ma)

Odontella cornuta

&G @& G GG

45 39 33

Geologic time (Ma)





preservation code

preservation code

Paralia architecturalis

&G G&GG

APPIP

48 24.5 1

Geologic time (Ma)

Planktoniella sol

G G CEE & G

Geologic time (Ma)

preservation code

preservation code

Paralia sulcata

CENEG EEEHG

P HRPEFPP IR

I I I
63 31.5 0

Geologic time (Ma)

Pleurosigma planktonica

35 23 11

Geologic time (Ma)





preservation code

preservation code

Porosira glacialis

G G

10 5 0

Geologic time (Ma)

Pseudoeunotia doliolus

13 6.5 0

Geologic time (Ma)

preservation code

preservation code

Pseudodimerogramma oligocenica

CaEs G

36 28 20

Geologic time (Ma)

Pseudopodosira elegans

12 6 0

Geologic time (Ma)





preservation code

preservation code

Pseudopodosira simplex

&G G
P
I I I
63 37 11
Geologic time (Ma)
Pseudopyxilla directa
(& (%] G
P
I I I
38 23 8

Geologic time (Ma)

preservation code

preservation code

Pseudopyxilla americana

@G GG @G GG G

PP P P
I I I
45 24 3
Geologic time (Ma)
Pseudopyxilla russica
G @&
P P
I I I
61 41 21

Geologic time (Ma)





preservation code

preservation code

Pseudorocella barbadense

I I I
33 26.5 20

Geologic time (Ma)

Pseudotriceratium radiosoreticulatum

I I I
35 29.5 24

Geologic time (Ma)

preservation code

preservation code

Pseudotriceratium chenevieri

GC GG @& GG GG
[+
I I I
47 27.5 8
Geologic time (Ma)
Pterotheca aculeifera
(€1 (=]
I I I
61 42.5 24

Geologic time (Ma)





preservation code

preservation code

Pterotheca clavata

63 59 55
Geologic time (Ma)
Pyrgupyxis oligocaenica
G GG G5
I I I
45 36.5 28

Geologic time (Ma)

preservation code

preservation code

Pterotheca reticulata

G (et (W@ e

I I I
43 34.5 26

Geologic time (Ma)

Pyxilla dubia

&5 GGG

I I I
56 455 35

Geologic time (Ma)





preservation code

preservation code

Pyxilla reticulata

I I I
48 28.5 9

Geologic time (Ma)

Rhaphoneis amphiceros

s C GGt ik

P AFPP P P PP

I I I
39 19.5 0

Geologic time (Ma)

preservation code

preservation code

Rhaphidodiscus marylandicus

AlsGE& GG

33 21 9

Geologic time (Ma)

Rhaphoneis angustata

&G G GC& G GG

PP P

I I I
17 8.5 0

Geologic time (Ma)






preservation code

preservation code

Rhaphoneis margaritalimbata

19 10 1

Geologic time (Ma)

Rhizosolenia antarctica

34 28 22

Geologic time (Ma)

preservation code

preservation code

Rhizosolenia alata

GG G @ o
P PPP

I I I
22 11 0

Geologic time (Ma)

Rhizosolenia bergonii

15 7.5 0

Geologic time (Ma)






preservation code

preservation code

Rhizosolenia curvirostris

G C -
PP P e
I I I

15 75 0

Geologic time (Ma)

Rhizosolenia hebetata hiemalis

G GE G
P FPPIPPP

I I I
57 28.5 0

Geologic time (Ma)

preservation code

preservation code

Rhizosolenia hebetata

@G G GO
P P FP PPEPPPHAP
I I I

34 17 0

Geologic time (Ma)

Rhizosolenia hebetata subacuta

I I I
43 35.5 28

Geologic time (Ma)





preservation code

preservation code

Rhizosolenia interposita

GG

I I I

41 325 24
Geologic time (Ma)
Rhizosolenia oligocenica
GG

P

I I I
34 26 18

Geologic time (Ma)

preservation code

preservation code

Rhizosolenia miocenica

15 8

Geologic time (Ma)

Rhizosolenia pokrovskajae

I I
35 27.5

Geologic time (Ma)






preservation code

preservation code

Rhizosolenia praebergonii

P PP

10

I I
5 0

Geologic time (Ma)

Rhizosolenia setigera

&G @&

4.5 0

Geologic time (Ma)

preservation code

preservation code

Rhizosolenia semispina

G G
I I I
44 32 20
Geologic time (Ma)
Rhizosolenia styliformis
(=] @G CGEE

PPPP P P FPAP
I I I
35 17.5 0

Geologic time (Ma)





preservation code

preservation code

Riedelia claviger

G GGl
I I I
45 38 31
Geologic time (Ma)
Rocella praenitida
G GGG G
P
I I I
36 21 6

Geologic time (Ma)

preservation code

preservation code

Rocella gelida

27 15

Geologic time (Ma)

Rocella vigilans

GG G GG

I I
36 20.5

Geologic time (Ma)






preservation code

preservation code

Roperia tesselata

13 6.5

Geologic time (Ma)

Rossiella praepaleacea

Gl G &G R

14 9.5

Geologic time (Ma)

preservation code

preservation code

Rossiella paleacea

G G 6 GG

PPP PPP
I I I
25 13 1
Geologic time (Ma)
Rossiella symmetrica
I I I
29 24 19

Geologic time (Ma)





preservation code

preservation code

Rossiella tatsunokuchiensis
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Supplementary Material: Planktic Foraminifers

We first present plots of each of our model (“hat”) fits to each foraminifer species.
Vertical bars show the observed proportion of sites occupied by the species in 2 Myr
bins. Dotted curves are the fitted curves. The labels “S” and “T”” on each plot show the
inflection points for the rise and fall of species (see model under methods), respectively.
Following the species “hat”, we show plots of the time period over which samples are
available for each species and the temporal distribution of preservation status
(preservation codes G for “good,” M for “moderate” and P for “poor” and gray closed
circles for samples with no preservation state coded). The first set of plots does not
overlap completely with the second set because we have no preservation information for

a few species.

Note that our model does not fit all species perfectly and that the parameter p, deals with

cases such as Acarinina quetra which has occurrences very close to the Recent even
though the bulk of its occurrences are in the Paleogene with no intervening time periods

where it occurs.
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0.8

0.4

0.0

0.8

0.4

0.0

Subbotina pseudoeocaena (40)

Subbotina cryptomphala (14)

T I | T .

ST

I I I
60 40 20

Geologic time (Ma)






Prop. present

Prop. present

0.8

0.4

0.0

0.8

0.4

0.0

Tenuitellinata iota (18)

S
I I I I
60 40 20 0
Tenuitellinata selleyi n.sp. (11)
—ali~ -
g

I I I I
60 40 20 0

Geologic time (Ma)

0.8

0.4

0.0

0.8

0.4

0.0

Tenuitellinata juvenilis (210)

~

>

1

.

ST

hu]hwm

60

40 20

Tenuitella angustiumbilicata (370)

/[
47

S

T

\

\|\I‘1-.-.

60

I I
40 20

Geologic time (Ma)






Prop. present

Prop. present

0.8

0.4

0.0

0.8

0.4

0.0

Tenuitella gemma (221)
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Prop. present
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Truncorotaloides rohri (25)
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Prop. present

Prop. present
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Turborotalia increbescens (27)

Turborotalita atlantisae (32)
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Prop. present
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Prop. present

0.8

0.4

0.0

0.8

0.4

0.0

Zeaglobigerina connecta (44)

Zeaglobigerina labiacrassata (84)

[e0)
.
<
g
\
— 1]\
\
e I o | _4'1 N
s T e ST
I I I I I I I
60 40 20 0 60 40 20

Zeaglobigerina rubescens (458)

I I I I
60 40 20 0

Geologic time (Ma)






preservation code

preservation code

Acarinina convexa

G @&
P P
I I I
61 54.5 48

Geologic time (Ma)

Acarinina eshaensis

I I I
60 51.5 43

Geologic time (Ma)

preservation code

preservation code

Acarinina echinata

G GEGEEGGC G& G G

42 30 18

Geologic time (Ma)

Acarinina intermedia

59 30 1

Geologic time (Ma)





preservation code

preservation code

Acarinina matthewsae

G&GG G

I I I

47 38 29
Geologic time (Ma)
Acarinina pentacamerata

G

I I I
53 30.5 8

Geologic time (Ma)

preservation code

preservation code

Acarinina mckannai

G5
PP ®PFP
I I I
61 48.5 36
Geologic time (Ma)
Acarinina praepentacamerata
G G G
I I I
60 56 52

Geologic time (Ma)





preservation code

preservation code

Acarinina primitiva

G
P PP
I I I
57 37 17
Geologic time (Ma)
Acarinina rugosoaculeata
I I I
53 455 38

Geologic time (Ma)

preservation code

preservation code

Acarinina rotundimarginata

G
I I I
55 30 5
Geologic time (Ma)
Acarinina soldadoensis
G
PP P WP PP
I I I
60 47.5 35

Geologic time (Ma)





preservation code

preservation code

Acarinina spinuloinflata

GG CEENEEL
I I I
53 375 22
Geologic time (Ma)
Acarinina triplex
GG G &G
P
I I I
55 48.5 42

Geologic time (Ma)

preservation code

preservation code

Acarinina subsphaerica

GG @& G
P
I I I
61 48 35
Geologic time (Ma)
Acarinina wilcoxensis
&G CES (=€
P PP PP
I I I
55 44.5 34

Geologic time (Ma)





preservation code

preservation code

Beella digitata

G (@G

12 6 0

Geologic time (Ma)

Cassigerinella chipolensis

I I I
37 18.5 0

Geologic time (Ma)

preservation code

preservation code

Candeina nitida

52 26 0

Geologic time (Ma)

Cassigerinelloita amekiensis

51 48 45

Geologic time (Ma)





preservation code

preservation code

Catapsydrax dissimilis

PP WMPPRPP PP
I I I
43 215 0
Geologic time (Ma)

Chiloguembelina crinita
Cdh @&GC &G GG G
I I I
65 53.5 42

Geologic time (Ma)

preservation code

preservation code

Catapsydrax stainforthi

GG
PP PP
I I I
28 14 0
Geologic time (Ma)
Chiloguembelina cubensis
PHFP
I I I
45 31.5 18

Geologic time (Ma)





preservation code

preservation code

Chiloguembelina midwayensis

@& GG G

65 59 53

Geologic time (Ma)

Chiloguembelina wilcoxensis

G G CCECEE:G G

PP

I I I
64 56.5 49

Geologic time (Ma)

preservation code

preservation code

Chiloguembelina morsei

CEr @ G G

I I I
65 57.5 50

Geologic time (Ma)

Dentoglobigerina altispira

I I I
51 25.5 0

Geologic time (Ma)





preservation code

preservation code

Dentoglobigerina galavasi

& C G

P PPPP

I I I
42 29.5 17

Geologic time (Ma)
Dentoglobigerina globularis

I I I

33 18 3

Geologic time (Ma)

preservation code

preservation code

Dentoglobigerina globosa

30 15 0
Geologic time (Ma)
Eoglobigerina spiralis
=1
P
I I I
84 68.5 53

Geologic time (Ma)





preservation code

preservation code

Fohsella fohsi fohsi

G G
P P

I I I
24 16 8

Geologic time (Ma)

Fohsella praefohsi
&G G
P

I I I
18 13 8

Geologic time (Ma)

preservation code

preservation code

Fohsella peripheroronda

PP P

I I I
57 28.5 0

Geologic time (Ma)

Globanomalina australiformis

s G G G

57 43 29

Geologic time (Ma)





preservation code

preservation code

Globanomalina chapmani

GC@EGG G GGG

PP P

I I I
63 54.5 46

Geologic time (Ma)

Globigerina anguliofficinalis

I I I
34 27.5 21

Geologic time (Ma)

preservation code

preservation code

Globanomalina imitata

()

I I I
63 58.5 54
Geologic time (Ma)
Globigerina angulisuturalis

PPP
I I I
31 18.5 6

Geologic time (Ma)





preservation code

preservation code

Globigerina atlantica

G G G

18 9

Geologic time (Ma)

Globigerina binaiensis

31 20

Geologic time (Ma)

preservation code

preservation code

Globigerina bermudezi

P
I I I
19 9.5 0
Geologic time (Ma)

Globigerina brazieri
T 66 6
I I I
31 235 16

Geologic time (Ma)





preservation code

preservation code

Globigerina brevis

(B e
I I I
36 32 28
Geologic time (Ma)
Globigerina bulloides
G GRS
il
I I I
85 42.5 0

Geologic time (Ma)

preservation code

preservation code

Globigerina bulbosa

13 6.5
Geologic time (Ma)
Globigerina ciperoensis
G&s
PPP
I I
37 18.5

Geologic time (Ma)






preservation code

preservation code

Globigerina corpulenta

I I I
53 41.5 30

Geologic time (Ma)

Globigerina falconensis

G G S

24 12 0

Geologic time (Ma)

preservation code

preservation code

Globigerina druryi

GG
P P PPPP
I I
24 12
Geologic time (Ma)
Globigerina foliata
GG GG
P
I I
24 12.5

Geologic time (Ma)






preservation code

preservation code

Globigerina gortanii

G G GEG
I I I
42 30.5 19
Geologic time (Ma)
Globigerina multiloba
I I I
30 15 0

Geologic time (Ma)

preservation code

preservation code

Globigerina hagni

G GAG G

=]

I I I
49 40.5 32

Geologic time (Ma)
Globigerina nepenthes
P P

I I I

20 11 2

Geologic time (Ma)





preservation code

preservation code

Globigerina officinalis

efe]

I I I
39 28 17
Geologic time (Ma)

Globigerina patagonica
G CEE-EEECG &G G
PP
I I I
60 445 29

Geologic time (Ma)

preservation code

preservation code

Globigerina ouachitaensis

PP PP

34 17.5

Geologic time (Ma)

Globigerina praebulloides

PPPIPP P PP

42 21

Geologic time (Ma)






preservation code

preservation code

Globigerina praedigitata

GG GG

13 6.5 0

Geologic time (Ma)

Globigerina prasaepis

PP

I I I
37 27 17

Geologic time (Ma)

preservation code

preservation code

Globigerina praeturritilina

36 29 22

Geologic time (Ma)

Globigerina pseudovenezuelana

(€142 (]

PPP

I I I
48 37.5 27

Geologic time (Ma)





preservation code

preservation code

Globigerina selli

GG

33 20.5
Geologic time (Ma)
Globigerina tapuriensis
(=
I I
37 18.5

Geologic time (Ma)

preservation code

preservation code

Globigerina simplicissima

& ECERS (&

I I
65 61.5

Geologic time (Ma)

Globigerina tripartita

58

GC A GG

PP PP

I I
42 22

Geologic time (Ma)





preservation code

preservation code

Globigerina woodi

GG Gl

I I I
37 18.5 0

Geologic time (Ma)

Globigerinatheka barri

@ G @S

47 40 33

Geologic time (Ma)

preservation code

preservation code

Globigerinatella insueta

G & G
P
I I I
20 10 0
Geologic time (Ma)
Globigerinatheka index
PP PP
I I I
47 335 20

Geologic time (Ma)





preservation code

preservation code

Globigerinatheka mexicana

G ((21(2 (-2

45 40 35

Geologic time (Ma)

Globigerinatheka subconglobata

GG G GG G Gz

47 40 33

Geologic time (Ma)

preservation code

preservation code

Globigerinatheka senni

GCEGCEE G

54 37 20

Geologic time (Ma)

Globigerinella calida

G

10 5 0

Geologic time (Ma)





preservation code

preservation code

Globigerinella siphonifera

-
P PP
I I I
25 12.5 0
Geologic time (Ma)
Globigerinita glutinata
G
PI® FPHIFTERP
I I I
31 155 0

Geologic time (Ma)

preservation code

preservation code

Globigerinelloides multispinus

s G G
I I I
85 66.5 48
Geologic time (Ma)
Globigerinita pera
G &G GC @
=]
I I I
45 34 23

Geologic time (Ma)





preservation code

preservation code

Globigerinita uvula

GCGGC et s

I I I
29 14.5 0

Geologic time (Ma)

Globigerinoides bisphericus

I I I
21 14.5 8

Geologic time (Ma)

preservation code

preservation code

Globigerinoides altiaperturus

G

P P

I I I

25 12.5 0
Geologic time (Ma)
Globigerinoides bollii

G GG

PP PP

I I I

34 17 0

Geologic time (Ma)






preservation code

preservation code

Globigerinoides conglobatus

13 6.5 0

Geologic time (Ma)

Globigerinoides fistulosus

GG

11 5.5 0

Geologic time (Ma)

preservation code

preservation code

Globigerinoides diminutus

19 12 5
Geologic time (Ma)
Globigerinoides higginsi
&GGA& G { (] G
PPP P
I I I
50 45 40

Geologic time (Ma)





preservation code

preservation code

Globigerinoides mitra

17 11

Geologic time (Ma)

Globigerinoides primordius

&G

31 24

Geologic time (Ma)

17

preservation code

preservation code

Globigerinoides obliquus

G C

24 12 0

Geologic time (Ma)

Globigerinoides quadrilobatus

24 12 0

Geologic time (Ma)






preservation code

preservation code

Globigerinoides ruber

24 12 0

Geologic time (Ma)

Globigerinoides sicanus

GG G

I I I
21 10.5 0

Geologic time (Ma)

preservation code

preservation code

Globigerinoides sacculifer

I I I
51 25.5 0

Geologic time (Ma)

Globigerinoides subquadratus

24 12 0

Geologic time (Ma)





preservation code

preservation code

Globigerinoides trilobus

G GGG @ GG

I I I
25 12.5 0

Geologic time (Ma)

Globoconella conomiozea

EEECEBEG G GG

14 7 0

Geologic time (Ma)

preservation code

preservation code

Globoconella conoidea

15 7.5 0

Geologic time (Ma)

Globoconella incognita

GC EEEG G G

I I I
24 19.5 15

Geologic time (Ma)





preservation code

preservation code

Globoconella inflata

G
P PP
I I I
7 3.5 0
Geologic time (Ma)
Globoconella panda
(GERIEES
I I I
17 10.5 4

Geologic time (Ma)

preservation code

preservation code

Globoconella miozea

CERRGOGEE

24 14

Geologic time (Ma)

Globoconella praescitula

24 12

Geologic time (Ma)






preservation code

preservation code

Globoconella puncticulata

Geologic time (Ma)

Globoconella zealandica

I I I
31 21.5 12

Geologic time (Ma)

preservation code

preservation code

Globoconella sphericomiozea

G G G G
I I I
7 4 1
Geologic time (Ma)
Globoconusa daubjergensis
GEEESECEES G
P
I I I
65 61.5 58

Geologic time (Ma)





preservation code

preservation code

Globoquadrina altispira

G GG G EEs

P P PPHE® P

I I
26 13

Geologic time (Ma)

Globoquadrina conglomerata

P PP PP

I I
25 12.5

Geologic time (Ma)

preservation code

preservation code

Globoquadrina baroemoenensis

I I
34 18.5

Geologic time (Ma)

Globoquadrina dehiscens

COWEE:G G

P AP P PP

I I
51 25.5

Geologic time (Ma)






preservation code

preservation code

Globoquadrina larmeui

33 18

Geologic time (Ma)

Globorotalia archaeomenardii

16 11

Geologic time (Ma)

preservation code

preservation code

Globoquadrina venezuelana

GG @G B &

48 24

Geologic time (Ma)

Globorotalia birnagae

24 12

Geologic time (Ma)





preservation code

preservation code

Globorotalia cibaoensis

G GGGG

PP P

10

I
6.5

Geologic time (Ma)

Globorotalia kugleri

37

21

Geologic time (Ma)

preservation code

preservation code

Globorotalia crassaformis

11 55 0
Geologic time (Ma)
Globorotalia lenguaensis
PP PPP
I I I
14 9.5 5

Geologic time (Ma)






preservation code

preservation code

Globorotalia margaritae

15 8.5

Geologic time (Ma)

Globorotalia merotumida

I I
20 115

Geologic time (Ma)

preservation code

preservation code

Globorotalia menardii

G G G (N
P PP PP
I I I
18 9 0
Geologic time (Ma)
Globorotalia minutissima
G G G
I I I
26 13 0

Geologic time (Ma)






preservation code

preservation code

Globorotalia miotumida

16 9.5 3

Geologic time (Ma)

Globorotalia obesa

I I I
33 16.5 0

Geologic time (Ma)

preservation code

preservation code

Globorotalia nympha

23 14

Geologic time (Ma)

Globorotalia peripheroacuta

@ G

24 13

Geologic time (Ma)






preservation code

preservation code

Globorotalia permicra

32 27 22

Geologic time (Ma)

Globorotalia praemenardi

GG G G

19 9.5 0

Geologic time (Ma)

preservation code

preservation code

Globorotalia plesiotumida

P PPP P

I I I
12 7 2

Geologic time (Ma)

Globorotalia pseudomenardii

PP P P

I I I
60 57 54

Geologic time (Ma)





preservation code

preservation code

Globorotalia scitula

€l -

I I I
57 28.5 0

Geologic time (Ma)

Globorotalia tosaensis

GG GEREGE:
PP PP P
I I I
6 3 0

Geologic time (Ma)

preservation code

preservation code

Globorotalia tadjikistanensis

60 56 52

Geologic time (Ma)

Globorotalia truncatulinoides

G

12 6 0

Geologic time (Ma)





preservation code

preservation code

Globorotalia tumida

17 8.5 0

Geologic time (Ma)

Globorotaloides carcoselleensis

I I I
41 37.5 34

Geologic time (Ma)

preservation code

preservation code

Globorotalia ungulata

11 5.5 0

Geologic time (Ma)

Globorotaloides hexagona

eeele (G

PHIP PP P

I I I
21 10.5 0

Geologic time (Ma)






preservation code

preservation code

Globorotaloides suteri

(! - ( G

P WPPPPP P P
I I I
49 27.5 6

Geologic time (Ma)

Hantkenina alabamensis
G

P P
I I I
45 38.5 32

Geologic time (Ma)

preservation code

preservation code

Globorotaloides variabilis

51 255
Geologic time (Ma)
Hastigerina pelagica
I I
10 5

Geologic time (Ma)






preservation code

preservation code

Heterohelix planata

G G

I I
89 71.5

Geologic time (Ma)

Igorina pusilla

54

61 46

Geologic time (Ma)

31

preservation code

preservation code

Hirsutella scitula

13 6.5

Geologic time (Ma)

Jenkinsella mayeri

I I
29 16

Geologic time (Ma)






preservation code

preservation code

Jenkinsella semivera

G (( -lee]

I I I
31 21.5 12
Geologic time (Ma)
Menardella menardii
I I I
13 6.5 0

Geologic time (Ma)

preservation code

preservation code

Jenkinsella siakensis

GG CooEmn G

PWPPP P PP

I I I
39 19.5 0

Geologic time (Ma)

Morozovella acuta

GGG G

59 54 49

Geologic time (Ma)





preservation code

preservation code

Morozovella aequa

GG GG
P Lt P
I I I
59 53.5 48
Geologic time (Ma)
Morozovella aragonensis
€+ 2]
P
I I I
52 26.5 1

Geologic time (Ma)

preservation code

preservation code

Morozovella angulata

62 34 6

Geologic time (Ma)

Morozovella conicotruncata

GG

PPP P

I I I
61 58.5 56

Geologic time (Ma)





preservation code

preservation code

Morozovella lensiformis

G GG G
P
I I I
54 48.5 43
Geologic time (Ma)
Morozovella spinulosa
@85 G
PP P P P P
I I I
49 42 35

Geologic time (Ma)

preservation code

preservation code

Morozovella occlusa

PP P PP

61 55 49
Geologic time (Ma)
Morozovella subbotinae
G E&CG G
P P
I I I
64 49.5 35

Geologic time (Ma)





preservation code

preservation code

Morozovella velascoensis

G GGG G G G

FPFPREP P

I I I
61 52 43

Geologic time (Ma)

Neogloboquadrina dutertrei

I

P P

I I I
15 7.5 0

Geologic time (Ma)

preservation code

preservation code

Neogloboquadrina acostaensis

AMP ™

I I
35 17.5

Geologic time (Ma)

Neogloboquadrina humerosa

11 5.5

Geologic time (Ma)






preservation code

preservation code

Neogloboquadrina pachyderma

G GG
P PRPPIFIP I

I I I
25 125 0

Geologic time (Ma)

Orbulina universa

24

12 0

Geologic time (Ma)

preservation code

preservation code

Orbulina suturalis

G GG G G5

24 12

Geologic time (Ma)

Paragloborotalia continuosa

PP PFEEPP

32 16

Geologic time (Ma)






preservation code

preservation code

Paragloborotalia nana

GGG @EsG

37 24 11

Geologic time (Ma)

Paragloborotalia pseudocontinuosa

I I I
36 24.5 13

Geologic time (Ma)

preservation code

preservation code

Paragloborotalia opima

PPPRPP P P

I I I
40 23 6

Geologic time (Ma)

Parasubbotina pseudobulloides

69 51 33

Geologic time (Ma)





preservation code

preservation code

Planorotalites planoconicus

GG

I I I

57 48.5 40
Geologic time (Ma)
Praemurica inconstans

(==

I I I
65 33 1

Geologic time (Ma)

preservation code

preservation code

Porticulasphaera semiinvoluta

@5
I I I
40 36.5 33
Geologic time (Ma)
Praeorbulina glomerosa
P P
I I I
24 12 0

Geologic time (Ma)





preservation code

preservation code

Pseudohastigerina barbadoensis

& G

P PPP P

I I I
39 34.5 30

Geologic time (Ma)

Pseudohastigerina naguewichiensis

39 35 31

Geologic time (Ma)

preservation code

preservation code

Pseudohastigerina micra

C (RN G

P AP P

I I I
53 38.5 24

Geologic time (Ma)

Pseudohastigerina wilcoxensis

GG GG G G
P
I I I
55 41.5 28

Geologic time (Ma)





preservation code

preservation code

Pulleniatina obliquiloculata

(1=
P AP P
I I I
15 7.5 0

Geologic time (Ma)

Pulleniatina primalis

G GGG
P FP

I I I
11 55 0

Geologic time (Ma)

preservation code

preservation code

Pulleniatina praecursor

GC @G @G

11 5.5 0

Geologic time (Ma)

Sphaeroidinella dehiscens

P HPP

I I I
33 16.5 0

Geologic time (Ma)






preservation code

preservation code

Sphaeroidinellopsis disjuncta

I I I
23 15.5 8

Geologic time (Ma)

Sphaeroidinellopsis seminulina

24 12 0

Geologic time (Ma)

preservation code

preservation code

Sphaeroidinellopsis multiloba

@B O
P PPPIPIP
I I I
24 12.5 1
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Supplementary Material: Nannoplankton

We first present plots of each of our model (“hat”) fits to each nannoplankton species.
Vertical bars show the observed proportion of sites occupied by the species in 2 Myr
bins. Dotted curves are the fitted curves. The labels “S” and “T”” on each plot show the
inflection points for the rise and fall of species (see model under methods), respectively.
Following the species “hat”, we show plots of the time period over which samples are
available for each species and the temporal distribution of preservation status
(preservation codes G for “good,” M for “moderate” and P for “poor” and gray closed
circles for samples with no preservation state coded). The first set of plots does not
overlap completely with the second set because we have no preservation information for

a few species.
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Supplementary Material: Radiolarians

We first present plots of each of our model (“hat”) fits to each radiolarian species.
Vertical bars show the observed proportion of sites occupied by the species in 2 Myr
bins. Dotted curves are the fitted curves. The labels “S” and “T”” on each plot show the
inflection points for the rise and fall of species (see model under methods), respectively.
Following the species “hat”, we show plots of the time period over which samples are
available for each species and the temporal distribution of preservation status
(preservation codes G for “good,” M for “moderate” and P for “poor” and gray closed
circles for samples with no preservation state coded). The first set of plots does not
overlap completely with the second set because we have no preservation information for

a few species.

Note that our model does not fit all species perfectly and that the parameter p, deals with

cases such as Calocycletta virginis which has occurrence around 58 Ma, even though the
bulk of its occurrences are in the Neogene with no intervening time periods where it
occurs. For Amphymenium splendiarmatum we could have fit the single “hat” over the
earlier occurrences, hence the plotted solution only happens to be what is optimal based

on the group effects.
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I I I
13 6.5 0

Geologic time (Ma)

Botryostrobus aquilonaris

G S C (R

10 5 0

Geologic time (Ma)






preservation code

preservation code

Botryostrobus auritus—australis

31 15.5 0

Geologic time (Ma)

Botryostrobus joides

I I I
34 28.5 23

Geologic time (Ma)

preservation code

preservation code

Botryostrobus bramlettei

Geologic time (Ma)

Botryostrobus miralestensis

30 15 0

Geologic time (Ma)






preservation code

preservation code

Botryostrobus tumidulus

GGG

PHP R

I I I
13 6.5 0

Geologic time (Ma)

Calocyclas asperum

Q&xEs G G5

40 32 24

Geologic time (Ma)

preservation code

preservation code

Buryella clinata

r
I I I
51 40 29
Geologic time (Ma)
Calocyclas hispida
G GG
AP PP
I I I
47 35 23

Geologic time (Ma)





preservation code

preservation code

Calocyclas turris

GG 6@& @&
P P
I I I
41 35 29
Geologic time (Ma)
Calocycletta caepa
GG G
PPRPPP AP
I I I
21 10.5 0

Geologic time (Ma)

preservation code

preservation code

Calocycletta acanthocephala

GGG @S

I I
40 24.5

Geologic time (Ma)

Calocycletta costata

30 16

Geologic time (Ma)





preservation code

preservation code

Calocycletta robusta

@G G CEaG G
HirP

I I

33 19.5

Geologic time (Ma)

Calocycletta virginis

eel - -3

P PPP

I I
57 29.5

Geologic time (Ma)

preservation code

preservation code

Calocycletta serrata

PHP
I I I
25 22 19
Geologic time (Ma)
Carpocanopsis bramlettei
GEEGG
P PPP P
I I I
38 20 2

Geologic time (Ma)





preservation code

preservation code

Carpocanopsis cingulata

GG GGG @& G

26 16 6

Geologic time (Ma)

Carpocanopsis favosa

G @& G Gl

26 19 12

Geologic time (Ma)

preservation code

preservation code

Carpocanopsis cristata

G CGEEG GE&G

21 15
Geologic time (Ma)
Cenosphaera cristata
I I
19 10

Geologic time (Ma)






preservation code

preservation code

Cenosphaera oceanica

G G aEx GGG
P
I I I
a7 34.5 22

Geologic time (Ma)

Centrobotrys thermophila

G G GG G G @EEGas

(2,
I I I
37 18.5 0

Geologic time (Ma)

preservation code

preservation code

Centrobotrys petrushevskayae

&

I I I
37 28.5 20
Geologic time (Ma)

Ceratocyrtis amplus
GGG G G
I I I
34 25 16

Geologic time (Ma)





preservation code

preservation code

Ceratocyrtis histricosa

12 6.5

Geologic time (Ma)

Ceratocyrtis stigi

34 18.5

Geologic time (Ma)

preservation code

preservation code

Ceratocyrtis mashae

e G CEEGGEEG

I I I
35 22.5 10

Geologic time (Ma)

Circodiscus ellipticus

PPP PP PPHP P P

I I I
21 14.5 8

Geologic time (Ma)





preservation code

preservation code

Cornutella profunda

3 G GEINEX
P P PFPAIPP
I I I
59 29.5 0

Geologic time (Ma)

Cryptocarpium azyx

G GE6 @B

I I I
41 35.5 30

Geologic time (Ma)

preservation code

preservation code

Corythospyris fiscella

G & GGEBGC G

PP P

I I I
26 20 14

Geologic time (Ma)

Cryptocarpium ornatum

G EELEHS

I I I
44 33.5 23

Geologic time (Ma)





preservation code

preservation code

Cycladophora bicornis

36 18 0

Geologic time (Ma)

Cycladophora conica

CE{@ GG (S GGG

34 22 10

Geologic time (Ma)

preservation code

preservation code

Cycladophora cabrilloensis

& G

P P> PP
| | |
34 175 1

Geologic time (Ma)

Cycladophora cosma cosma

G G G G

P PPIFP M

I I I
18 9 0

Geologic time (Ma)






preservation code

preservation code

Cycladophora davisiana

Gat @S

Geologic time (Ma)

Cycladophora humerus

GC GEEEERG GG

23 13 3

Geologic time (Ma)

preservation code

preservation code

Cycladophora golli

G GCEENLOEs GG G
FAPPPP PPP P
I I I
24 17.5 11
Geologic time (Ma)
Cycladophora pliocenica
G
P P e
I I I
58 29 0

Geologic time (Ma)





preservation code

preservation code

Cycladophora spongothorax

G GG G GG G
PP P

I I I

18 10 2

Geologic time (Ma)

Cyrtocapsella elongata

G @G G &G &G

PP

22 15.5 9

Geologic time (Ma)

preservation code

preservation code

Cyrtocapsella cornuta

&G GEEEXE; G

FPHFPP PP

I I I

59 29.5 0
Geologic time (Ma)
Cyrtocapsella japonica

ce @ GRS G

P e e

I I I

59 29.5 0

Geologic time (Ma)






preservation code

preservation code

Cyrtocapsella longithorax

C GHEGCEEEG GG

PP
I I I
36 21 6
Geologic time (Ma)
Cyrtocapsella tetrapera
@& CHEEENTY
P e
I I I
59 29.5 0

Geologic time (Ma)

preservation code

preservation code

Cyrtocapsella robusta

I I
38 28.5

Geologic time (Ma)

Cyrtolagena laguncula

I I
33 16.5

Geologic time (Ma)






preservation code

preservation code

Dendrospyris binapertonis

P P
I I I
42 325 23
Geologic time (Ma)

Dendrospyris damaecornis
@& G
P PHP P
I I I
39 225 6

Geologic time (Ma)

preservation code

preservation code

Dendrospyris bursa

G GG IO (>
P P
I I I
28 15 2
Geologic time (Ma)
Dendrospyris fragoides
PP P
I I I
42 325 23

Geologic time (Ma)





preservation code

preservation code

Dendrospyris megalocephalis

I
14.5

Geologic time (Ma)

Dendrospyris stabilis

=211 sMe ~¢

21

Geologic time (Ma)

preservation code

preservation code

Dendrospyris pannosa

I I
42 32.5

Geologic time (Ma)

Desmospyris rhodospyroides

23

PP P FPEP P P

I I
24 13

Geologic time (Ma)





preservation code

preservation code

Desmospyris spongiosa

PP

30 15 0

Geologic time (Ma)

Diartus petterssoni

Geologic time (Ma)

preservation code

preservation code

Diartus hughesi

G

P PPP PP

I I I
13 6.5 0

Geologic time (Ma)
Dictyocoryne ontongensis
G G

I I I
14 8 2

Geologic time (Ma)






preservation code

preservation code

Dictyophimus callosus

G &G
I I I
43 34.5 26
Geologic time (Ma)
Dictyophimus crisiae
GG @G G s
P P P
I I I
19 9.5 0

Geologic time (Ma)

preservation code

preservation code

Dictyophimus craticula

50 25

Geologic time (Ma)

Dictyophimus hirundo

10 5

Geologic time (Ma)






preservation code

preservation code

Dictyophimus pocillum

33 22

Geologic time (Ma)

Dictyoprora amphora

PP P PP PP P

& G Ga&6

I I
38.5 23

Geologic time (Ma)

preservation code

preservation code

Dictyophimus splendens

GG
PP  FPEFEP
I I I
14 7 0
Geologic time (Ma)
Dictyoprora armadillo
GGG GGG
=]
I I I
42 325 23

Geologic time (Ma)





preservation code

preservation code

Dictyoprora mongolfieri

s GG

WPPPEPP P PP

I I
52 37.5

Geologic time (Ma)

Dictyoprora pirum

23

C @ GRE33E%: G

PPPP P

I I
42 32.5

Geologic time (Ma)

23

preservation code

preservation code

Dictyoprora ovata

PP
I I I
42 325 23
Geologic time (Ma)
Dictyoprora urceolus
@&
P PP P
I I I
50 36.5 23

Geologic time (Ma)





preservation code

preservation code

Didymocyrtis antepenultima

P PPP »
I I I
20 10 0
Geologic time (Ma)

Didymocyrtis bassanii
G G GGG @
I I I
25 19.5 14

Geologic time (Ma)

preservation code

preservation code

Didymocyrtis avita

P P
I I I
13 6.5 0
Geologic time (Ma)
Didymocyrtis didymus
GG G@S GG GG
I I I
9 4.5 0

Geologic time (Ma)






preservation code

preservation code

Didymocyrtis laticonus

P WP PP P

I I I
21 10.5 0

Geologic time (Ma)

Didymocyrtis penultima

GG G

P PP AP P
I I I
11 5.5 0

Geologic time (Ma)

preservation code

preservation code

Didymocyrtis mammifera

(RS WG G

I I
19 13.5

Geologic time (Ma)

Didymocyrtis prismatica

CCUNEEE

B G

I I
57 32.5

Geologic time (Ma)






preservation code

preservation code

Didymocyrtis tetrathalamus

P P PAPHPHP [FATATRET

I I I
9 4.5 0

Geologic time (Ma)

Didymaocyrtis violina

I I I
57 32.5 8

Geologic time (Ma)

preservation code

preservation code

Didymocyrtis tubaria

G GEELS

57 33
Geologic time (Ma)
Dorcadospyris alata
(¢ - S
P P P PP
I I
31 16

Geologic time (Ma)






preservation code

preservation code

Dorcadospyris ateuchus

HAP
I I I
42 235 5
Geologic time (Ma)
Dorcadospyris confluens
G
PP P
I I I
47 35 23

Geologic time (Ma)

preservation code

preservation code

Dorcadospyris circulus

(81 (Y€

WP PP P P

I I
35 28.5

Geologic time (Ma)

Dorcadospyris costatescens

I I
38 30.5

Geologic time (Ma)






preservation code

preservation code

Dorcadospyris dentata

31 21 11

Geologic time (Ma)

Dorcadospyris papilio

GGG G G G

P W P PP PP

I I I
31 25 19

Geologic time (Ma)

preservation code

preservation code

Dorcadospyris forcipata

P P P

I I I
35 245 14

Geologic time (Ma)
Dorcadospyris pentagona
G
PP

I I I

38 26.5 15

Geologic time (Ma)





preservation code

preservation code

Dorcadospyris platyacantha

G
P P
I I I
42 35 28
Geologic time (Ma)
Dorcadospyris riedeli
GG
PP
I I I
35 29 23

Geologic time (Ma)

preservation code

preservation code

Dorcadospyris quadripes

GC® G

PP P

38

I
33

Geologic time (Ma)

Dorcadospyris simplex

28

G G

42

27

Geologic time (Ma)

12





preservation code

preservation code

Dorcadospyris triceros

GCEGG G GEHHEIEE

I I I
41 33.5 26

Geologic time (Ma)

Euchitonia furcata

GGG

P P

I I I
58 29 0

Geologic time (Ma)

preservation code

preservation code

Druppatractus hastatus

G CEEEEG G

AP PP
I I I
32 17 2

Geologic time (Ma)

Eucyrtidium acuminatum

S R

16 8 0

Geologic time (Ma)






preservation code

preservation code

Eucyrtidium anomalum

G @& CEEE: &8

12 6 0

Geologic time (Ma)

Eucyrtidium biconicum

@S G@IGCEHES G

P P PP PP

12 7 2

Geologic time (Ma)

preservation code

preservation code

Eucyrtidium antiquum

EEEEE36G G G
P

I I I
34 29 24

Geologic time (Ma)

Eucyrtidium calvertense

G C
P P PR
I I I
58 29 0

Geologic time (Ma)





preservation code

preservation code

Eucyrtidium cheni

&ty GG GGG

36 30 24

Geologic time (Ma)

Eucyrtidium diaphanes

AGs O G@ Go

I I I
31 21.5 12

Geologic time (Ma)

preservation code

preservation code

Eucyrtidium cienkowskii

29 14.5 0

Geologic time (Ma)

Eucyrtidium hexagonatum

GG G CEEG MGE&

PP P

I I I
13 6.5 0

Geologic time (Ma)






preservation code

preservation code

Eucyrtidium inflatum

GEES GIEREGCES (s GG

P FP

I I
15 8

Geologic time (Ma)

Eucyrtidium pseudoinflatum

GC RO GGG G

P PPIP

I I
12 7

Geologic time (Ma)

preservation code

preservation code

Eucyrtidium infundibulum

12 6

Geologic time (Ma)

Eucyrtidium punctatum

EG GG @

PRP P P

I I
19 9.5

Geologic time (Ma)






preservation code

preservation code

Eucyrtidium teuscheri

GG G COGEs

PP P EmP

I I I

25 12.5 0

Geologic time (Ma)

Eusyringium lagena

G @5

PP P PP

I I I
50 445 39

Geologic time (Ma)

preservation code

preservation code

Eusyringium fistuligerum

Gz GEREES GG

PMPP P PP P
I I I
51 37 23
Geologic time (Ma)
Giraffospyris didiceros
I I I
42 325 23

Geologic time (Ma)





preservation code

preservation code

Giraffospyris laterispina

PP P

I I I

42 325 23
Geologic time (Ma)
Gondwanaria japonica

@ G@EG C G 6

I I I

26 16 6

Geologic time (Ma)

preservation code

preservation code

Gondwanaria deflandrei

B &G

36 23.5 11
Geologic time (Ma)
Haeckeliella inconstans
G GG
I I I
10 5 0

Geologic time (Ma)





preservation code

preservation code

Haliommetta miocenica

¢+ >3 G

P P P P
I I I
11 5.5 0

Geologic time (Ma)

Helotholus praevema

10 6.5

Geologic time (Ma)

preservation code

preservation code

Heliodiscus asteriscus

@& @ s

P FEFEP
| | |
59 29.5 0

Geologic time (Ma)

Histiastrum martinianum

(¢:2¢ & r2gea - ~eleteee(]
P PP P
I I I
40 29.5 19

Geologic time (Ma)





preservation code

preservation code

Lamprocyclas aegles

17 8.5 0

Geologic time (Ma)

Lamprocyclas margatensis

11 6 1

Geologic time (Ma)

preservation code

preservation code

Lamprocyclas hannai

Gt @ G S

14 7 0

Geologic time (Ma)

Lamprocyclas maritalis

18 9 0

Geologic time (Ma)






preservation code

preservation code

Lamprocyrtis daniellae

4.5 1

Geologic time (Ma)

Lamprocyrtis neoheteroporos

GGG GCEEENEELS

Frmme P

I I
3.5 0

Geologic time (Ma)

preservation code

preservation code

Lamprocyrtis heteroporos

G
P P  FP AFAPPRP P
I I
11 55
Geologic time (Ma)
Lamprocyrtis nigriniae
(Lo g
PP
I I
4 2

Geologic time (Ma)






preservation code

preservation code

Lampromitra coronata

21 12 3

Geologic time (Ma)

Larcospira quadrangula

P PPPP P PPP

Geologic time (Ma)

preservation code

preservation code

Larcopyle butschlii

G G GGG G
P P
I I I
27 13.5 0
Geologic time (Ma)
Lipmanella bombus
I I I
38 30 22

Geologic time (Ma)





preservation code

preservation code

Lipmanella dictyoceras

GGG @ G G G

14 7 0

Geologic time (Ma)

Liriospyris elevata

(€1¢ 3

29 19 9

Geologic time (Ma)

preservation code

preservation code

Liriospyris clathrata

PP P

I I I

42 325 23
Geologic time (Ma)
Liriospyris geniculosa

PP PP

I I I

42 325 23

Geologic time (Ma)





preservation code

preservation code

Liriospyris mutuaria

& G

PP P

I I I
40 25.5 11

Geologic time (Ma)

Liriospyris parkerae

(E X

17 9.5 2

Geologic time (Ma)

preservation code

preservation code

Liriospyris ovalis

PPPPPP PP

I I I
18 9 0

Geologic time (Ma)

Liriospyris stauropora

(.3
P PP P
I I I
29 15.5 2

Geologic time (Ma)






preservation code

preservation code

Lithapium anoectum

50 42

Geologic time (Ma)

Lithatractus timmsi

P PP P P

G Gt G@ G CG

p

I I
21 115

Geologic time (Ma)

preservation code

preservation code

Lithapium mitra

44 33.5 23
Geologic time (Ma)
Lithelius minor
G a: G
W PPHP
I I I
20 10 0

Geologic time (Ma)





preservation code

preservation code

Lithochytris vespertilio

s G
PPPFP AP P P
I I I
51 39.5 28

Geologic time (Ma)

Lithocyclia angusta

G G GHBHCEELS G

PP AP WP PP P

I I I
37 30 23

Geologic time (Ma)

preservation code

preservation code

Lithocircus toxaria

17 13.5 10
Geologic time (Ma)
Lithocyclia aristotelis
CHELGGL G G
P PPP
I I I
41 32 23

Geologic time (Ma)





preservation code

preservation code

Lithocyclia crux

GG &G GG

I I I
37 31.5 26

Geologic time (Ma)

Lithomelissa challengerae

Gt GG GGG GG

34 29 24

Geologic time (Ma)

preservation code

preservation code

Lithocyclia ocellus

G GG
FPPAP FFPP P
I I I
54 38.5 23

Geologic time (Ma)

Lithomelissa ehrenbergii

I I I
35 22.5 10

Geologic time (Ma)





preservation code

preservation code

Lithomelissa robusta

GG G

PP P

I I I
35 27 19

Geologic time (Ma)

Lithomelissa tricornis

I I I
35 29.5 24

Geologic time (Ma)

preservation code

preservation code

Lithomelissa sphaerocephalis

P FHAP PP

I I I
39 31.5 24

Geologic time (Ma)

Lithomelissa ultima

P PP R

I I I
8 4.5 1

Geologic time (Ma)





preservation code

preservation code

Lithopera bacca

G GO T
P P mP

I I I
13 6.5 0

Geologic time (Ma)

Lithopera neotera

PP P

I I I
57 28.5 0

Geologic time (Ma)

preservation code

preservation code

Lithopera baueri

G G GG CEBEGG

19 14

Geologic time (Ma)

Lithopera renzae

88 45

Geologic time (Ma)






preservation code

preservation code

Lithopera thornburgi

G GGCEEG

I I I
28 18.5 9

Geologic time (Ma)

Lophocyrtis brachythorax

G GG (€=

I I I
24 15.5 7

Geologic time (Ma)

preservation code

preservation code

Lophocyrtis biaurita

[ = GGG
r PP
I I I
51 34.5 18
Geologic time (Ma)
Lophocyrtis jacchia
G (> @
P PP
I I I
47 38 29

Geologic time (Ma)





preservation code

preservation code

Lophocyrtis leptetrum

G

I I I

23 17.5 12
Geologic time (Ma)
Lophocyrtis milowi

G GG GG G

P P
I I I
37 28.5 20

Geologic time (Ma)

preservation code

preservation code

Lophocyrtis longiventer

G
I I I
36 29.5 23
Geologic time (Ma)
Lophocyrtis neatum
G
PHINEHFP P P
I I I
12 6 0

Geologic time (Ma)





preservation code

preservation code

Lophocyrtis pegetrum

35 25.5

Geologic time (Ma)

Lychnocanium conicum

42 25.5

Geologic time (Ma)

preservation code

preservation code

Lophocyrtis tanythorax

GG GEm
I I I
17 12.5 8
Geologic time (Ma)
Lychnocanoma amphitrite
& (¢ = ee
PP mNEP
I I I
46 28 10

Geologic time (Ma)





preservation code

preservation code

Lychnocanoma bellum

8 (@l G G G
P

I I I

a7 31.5 16

Geologic time (Ma)

Lychnocanoma grande

Geologic time (Ma)

preservation code

preservation code

Lychnocanoma elongata

QXS
[
I I I
57 36 15

Geologic time (Ma)

Lychnocanoma nipponica

14 7 0

Geologic time (Ma)





preservation code

preservation code

Pentapylonium implicatum

G
P P P
I I I
10 5 0
Geologic time (Ma)
Periphaena heliasteriscus
G @ G
AP 2
I I I
47 35 23

Geologic time (Ma)

preservation code

preservation code

Periphaena decora

(>3 G G
P P P
I I I
46 345 23

Geologic time (Ma)

Peripyramis circumtexta

G GEECrUGEEG GG

P PP

I I I
26 13 0

Geologic time (Ma)





preservation code

preservation code

Phormocyrtis embolum

P FARPFP P PP PPPP

I I I
54 47 40

Geologic time (Ma)

Phormostichoartus corbula

22 11 0

Geologic time (Ma)

preservation code

preservation code

Phormocyrtis striata

[ Jezee

| 4 P

I I I
51 34.5 18

Geologic time (Ma)
Phormostichoartus crustula

I I I

12 6 0

Geologic time (Ma)





preservation code

preservation code

Phormostichoartus doliolum

P FPRAPIPP P

I I I
15 8 1

Geologic time (Ma)

Phormostichoartus furcaspiculata

11 5.5 0

Geologic time (Ma)

preservation code

preservation code

Phormostichoartus fistula

G

P PP AP
I I I
23 115 0

Geologic time (Ma)

Phormostichoartus marylandicus

& GG GGG G

37 19 1

Geologic time (Ma)






preservation code

preservation code

Phormostichoartus pitomorphus

GG

Geologic time (Ma)

Phorticium clevei

19 9.5

Geologic time (Ma)

preservation code

preservation code

Phormostichoartus platycephala

PP P WD

I I I
13 6.5 0

Geologic time (Ma)

Podocyrtis ampla

GG

I I I
50 41.5 33

Geologic time (Ma)





preservation code

preservation code

Podocyrtis chalara

(¢4 2€]
PPP P
I I I
44 37 30
Geologic time (Ma)
Podocyrtis dorus
(@4
[
I I I
51 47 43

Geologic time (Ma)

preservation code

preservation code

Podocyrtis diamesa

PEPP P
I I I
54 41 28
Geologic time (Ma)
Podocyrtis fasciolata
(€ =]
=]
I I I
45 41 37

Geologic time (Ma)





preservation code

preservation code

Podocyrtis mitra

& GE8&G6
P P PP P
I I I
46 34.5 23
Geologic time (Ma)
Podocyrtis sinuosa
(€ =]
PP P P
I I I
50 36.5 23

Geologic time (Ma)

preservation code

preservation code

Podocyrtis papalis

CGCE&EB &
PPP P
I I I
50 43 36
Geologic time (Ma)
Podocyrtis trachodes
& GGG
I I I
46 375 29

Geologic time (Ma)





preservation code

preservation code

Prunopyle antarctica

& &G G G

10 5 0

Geologic time (Ma)

Prunopyle hayesi

39 20.5 2

Geologic time (Ma)

preservation code

preservation code

Prunopyle frakesi

QG GGG GG G
P P
I I I
35 20.5 6

Geologic time (Ma)

Prunopyle polyacantha

@S &G GG GGG

P ra®

I I I
35 17.5 0

Geologic time (Ma)






preservation code

preservation code

Prunopyle tetrapila

33 16.5 0

Geologic time (Ma)

Prunopyle trypopyrena

@asc GGG G G

I I I
35 19.5 4

Geologic time (Ma)

preservation code

preservation code

Prunopyle titan

26 13 0

Geologic time (Ma)

Pseudocubus vema

30 15 0

Geologic time (Ma)






preservation code

preservation code

Pseudodictyophimus gracilipes

G @ GGG G GG

26 13 0

Geologic time (Ma)

Pterocanium audax

GG GH G

P PP PP

I I I
37 18.5 0

Geologic time (Ma)

preservation code

preservation code

Pseudodictyophimus horrida

(Ple s e (= (=€)

36 23 10

Geologic time (Ma)

Pterocanium charybdeum

G G GEHEEED

P P PP P

I I I
15 7.5 0

Geologic time (Ma)





preservation code

preservation code

Pterocanium korotnevi

(108 & (g (e G

P PP PPP

17 8.5 0

Geologic time (Ma)

Pterocanium prismatium

Geologic time (Ma)

preservation code

preservation code

Pterocanium praetextum

PHP

10 5 0

Geologic time (Ma)

Pterocorys campanula

Geologic time (Ma)






preservation code

preservation code

Pterocorys clausus

&G & GG Ol

13 6.5 0

Geologic time (Ma)

Rhizosphaera antarctica

I I I
35 17.5 0

Geologic time (Ma)

preservation code

preservation code

Pterocorys zancleus

I I I
8 4 0

Geologic time (Ma)

Rhopalocanium ornatum

P PPP P P

I I I
54 48 42

Geologic time (Ma)





preservation code

preservation code

Saccospyris antarctica

&G G
P PRP

I I I

20 10 0

Geologic time (Ma)

Saturnalis circularis

GG G @GS

AP P PR

I I I
33 16.5 0

Geologic time (Ma)

preservation code

preservation code

Saccospyris preantarctica

GC @ GG CEBEGG

PPFP P PPP

I I I
14 7 0

Geologic time (Ma)

Sethochytris babylonis

PP PP PP P

I I I
54 43.5 33

Geologic time (Ma)





preservation code

preservation code

Sethochytris triconiscus

PP P P

I I I
45 36.5 28

Geologic time (Ma)

Siphocampe arachnea

@& GC G G

P PPPRP P

I I I
15 7.5 0

Geologic time (Ma)

preservation code

preservation code

Siphocampe acephala

G
P P P P
I I I
51 37 23
Geologic time (Ma)
Siphocampe elizabethae
P P P
I I I
40 31.5 23

Geologic time (Ma)





preservation code

preservation code

Siphocampe imbricata

G G G @& G
P
I I I
a7 34.5 22

Geologic time (Ma)

Siphocampe modeloensis

G G

PPPP P
I I I
13 6.5 0

Geologic time (Ma)

preservation code

preservation code

Siphocampe lineata group

PP PPPP P

I I I
42 21 0

Geologic time (Ma)

Siphocampe nodosaria

GG G G G

I I I
37 18.5 0

Geologic time (Ma)





preservation code

preservation code

Siphocampe pachyderma

& G (A5

a7 39 31

Geologic time (Ma)

Siphonosphaera vesuvius

GRS G

I I I
15 10.5 6

Geologic time (Ma)

preservation code

preservation code

Siphocampe quadrata

G& G @35

50 40 30

Geologic time (Ma)

Siphostichartus corona

22 12 2

Geologic time (Ma)





preservation code

preservation code

Solenosphaera omnitubus

10 6

Geologic time (Ma)

Sphaeropyle robusta

P PP WPHPFPP

24 12

Geologic time (Ma)

preservation code

preservation code

Sphaeropyle langii

G G
e

| | |
57 28.5 0

Geologic time (Ma)

Spirocyrtis gyroscalaris

G (¢ #1133

10 5 0

Geologic time (Ma)






preservation code

preservation code

Spirocyrtis scalaris

G
P P
I I
10 5 0
Geologic time (Ma)
Spirocyrtis subtilis
P
I I
37 23 9

Geologic time (Ma)

preservation code

preservation code

Spirocyrtis subscalaris

29

I
14.5

Geologic time (Ma)

Spongaster berminghami

PP

10

I
5

Geologic time (Ma)






preservation code

preservation code

Spongaster pentas

13 7 1

Geologic time (Ma)

Spongasteriscus marylandicus

I I I
28 21.5 15

Geologic time (Ma)

preservation code

preservation code

Spongaster tetras

G GGG (5 (IR

PP PrENRE

I I I
10 5 0

Geologic time (Ma)

Spongatractus pachystylus

50 45 40

Geologic time (Ma)





preservation code

preservation code

Spongocore puella

GGHmB G GG G

14 7 0

Geologic time (Ma)

Spongodiscus craticulatus

& GGG G GCoUERdE:

PP

I I I
24 14 4

Geologic time (Ma)

preservation code

preservation code

Spongodiscus ambus

Geologic time (Ma)

Spongodiscus klingi

11 6 1

Geologic time (Ma)






preservation code

preservation code

Spongodiscus osculosus

G GGG @
P AP P

I I I

57 285 0

Geologic time (Ma)

Spongotrochus glacialis

21 10.5 0

Geologic time (Ma)

preservation code

preservation code

Spongomelissa dilli

G (e tYe] G G
2]

I I I
21 16.5 12
Geologic time (Ma)

Spongotrochus venustum
G G
P P P APPP PPP
I I I
12 6 0

Geologic time (Ma)





preservation code

preservation code

Spongurus pylomaticus

12 6 0

Geologic time (Ma)

Stichocorys armata

GCEr CCERGCE G

I I I
22 16.5 11

Geologic time (Ma)

preservation code

preservation code

Stauroxiphos communis

Gl GCE @

PP APRP P

I I I
19 9.5 0

Geologic time (Ma)

Stichocorys delmontensis

P P PHPHITEP
I I I
58 29 0

Geologic time (Ma)






preservation code

preservation code

Stichocorys johnsoni

11 6.5 2

Geologic time (Ma)

Stichocorys wolffii

G NG GG

P PR PP P

31 16.5 2

Geologic time (Ma)

preservation code

preservation code

Stichocorys peregrina

(11424 -4
PP PP PFEEN WP
I I I
21 10.5 0

Geologic time (Ma)

Stylacontarium acquilonium

@& [ -& -
PRPFPIE®

I I I
59 29.5 0

Geologic time (Ma)






preservation code

preservation code

Stylacontarium bispiculum

GEG GGG G

AP PP P

I I I
41 21.5 2

Geologic time (Ma)

Stylatractus neptunus

PP PP

I I I
33 16.5 0

Geologic time (Ma)

preservation code

preservation code

Stylatractus coronatus

G6 & GG GGG G

PPPIPP P

I I I
52 26.5 1

Geologic time (Ma)

Stylatractus santaennae

PP PAWFEP P P

I I I
28 15 2

Geologic time (Ma)






preservation code

preservation code

Stylatractus transparum

G@F GGCGGGG

16 8.5 1

Geologic time (Ma)

Stylodictya targaeformis

G G G GGG G

I I I
a7 34.5 22

Geologic time (Ma)

preservation code

preservation code

Stylatractus universus

@ G GC GG
P P AFA
I I I
59 29.5 0

Geologic time (Ma)

Stylodictya validispina

G GGG

19 9.5 0

Geologic time (Ma)






preservation code

preservation code

Stylosphaera angelina

GG G GG

26 13 0
Geologic time (Ma)
Stylosphaera minor
G @ G
P
I I I
47 35 23

Geologic time (Ma)

preservation code

preservation code

Stylosphaera hispida
B GGG G
I I I
34 22 10
Geologic time (Ma)
Stylosphaera radiosa
& s G
P PPP
I I I
32 23 14

Geologic time (Ma)





preservation code

preservation code

Thecosphaera japonica

14 7 0

Geologic time (Ma)

Theocorys spongoconus

I I I
37 21.5 6

Geologic time (Ma)

preservation code

preservation code

Theocorys redondoensis

P P PP PP P

I I I
23 115 0

Geologic time (Ma)

Theocorythium trachelium

GC G G

10 5 0

Geologic time (Ma)






preservation code

preservation code

Theocorythium vetulum

13 6.5

Geologic time (Ma)

Theocyrtis annosa

Geologic time (Ma)

16

preservation code

preservation code

Theocotylissa ficus

@ GGC-ELL

e
I I I
51 43.5 36
Geologic time (Ma)
Theocyrtis tuberosa
GO
PPPP P

I I I
43 215 0

Geologic time (Ma)





preservation code

preservation code

Tholospyris anthopora

P P P
I I I
41 32 23
Geologic time (Ma)

Thyrsocyrtis bromia
s G
PP P
I I I
41 32 23

Geologic time (Ma)

preservation code

preservation code

Tholospyris mammilaris

P P P
I I I
39 31 23
Geologic time (Ma)

Thyrsocyrtis hirsuta
I I I
50 46 42

Geologic time (Ma)





preservation code

preservation code

Thyrsocyrtis rhizodon

Gl G-AGG

49 36 23

Geologic time (Ma)

Thyrsocyrtis tetracantha

G @6E

41 35 29

Geologic time (Ma)

preservation code

preservation code

Thyrsocyrtis tensa

50 46 42
Geologic time (Ma)
Thyrsocyrtis triacantha
€ (=fetis Sfe
PPHP PP P PP P
I I I
51 37 23

Geologic time (Ma)





preservation code

preservation code

Triceraspyris antarctica

GCEE GG Gl

I I I
25 12.5 0

Geologic time (Ma)

Tricolocapsa papillosa

((=e  ~le(=tle]

P PP IPHP

I I I
27 13.5 0

Geologic time (Ma)

preservation code

preservation code

Triceraspyris coronata

I I I
19 115 4

Geologic time (Ma)

Tripilidium clavipes

I I I
44 30.5 17

Geologic time (Ma)





preservation code

Tristylospyris triceros

PPP P PP

I I I
42 31 20

Geologic time (Ma)

preservation code

Velicucullus altus

G G5 G G CEES

24 20 16

Geologic time (Ma)





