
E7b

E7a

P1b

P2

P3a

P4b

P1c

P1a

P3b

P4c

P4a

Theocyrtis tuberosa

Age
(Ma) Epoch/Age
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C20

C19

C18

C17

C16

C15

C13

C12

C11

C10

C9

C8

C7A

C7

C6C

C6B

NP16

NP17

NP18

NP19-
NP20

NP21

NP22

NP23

NP24

NP25

NN1

NN2

(>10 μm)

(base of acme)

Chiasmolithus solitus

22.82
23.13

26.84

29.62

30.00

32.02

32.92

40.40

34.44

43.59
NP15c

33.87

24.43

26.93

23.03

33.89

Chiasmolithus gigas
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Discoaster druggi
Reticulofenestra bisectus

Sphenolithus ciperoensis

Sphenolithus distentus
Sphenolithus predistentus

Sphenolithus ciperoensis

Sphenolithus distentus

Reticulofenestra umbilicus

Coccolithus formosus

Clausicoccus subdistichus

Discoaster saipanensis

Cretaceous
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en

e

D
an
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n

Se
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ia

n
Th
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et
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re
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an

C29

C28

C27

C26

C25

C24

C23

C22

C21

C20

NP1

NP2

NP3

NP4

NP5

NP6
NP7

NP8

NP10

NP11

NP12

NP13

NP14

Nannotetrina alata group/N. fulgens 

Discoaster sublodoensis (Bc)
(5-rayed)

Discoaster lodoensis

Tribrachiatus orthostylus

Tribrachiatus bramlettei

Discoaster backmanii

Discoaster multiradiatus

Heliolithus riedelii
Discoaster mohleri
Heliolithus kleinpellii

Fasciculithus tympaniformis
Fasciculithus 2nd radiation = B F. ulii  

Ellipsolithus macellus

Chiasmolithus danicus

Cruciplacolithus intermedius
Biantholithus sparsus
Base acme calcispheres

Tribrachiatus orthostylus

Tribrachiatus contortus

Micula murus, Cretaceous nannofossils  
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46.29

49.11

53.70

55.86

58.28
58.70
58.97
59.54

61.51

63.25

64.81

65.47
66.04

61.61

57.21
NP9

47.73Nannotetrina cristata

NP15a 45.49

NP15b

54.17
54.37

55.96

66.04

Chiasmolithus gigas

Sphenolithus moriformis group 62.04

Prinsius martinii

Prinsius dimorphosus group (Bc)   65.28    

63.62

Reticulofenestra/Dictyococcites
(abundance turnover) 50.50

Fasciculithus spp. 55.64
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Low latitude

Eusyringium fistuligerum 42.85

Zealithapium mitra39.5

Eucyrtidium spinosum38.15

zRP14

zRP13

zRP12

zRP11

Clinorhabdus robusta28.2

zRP17

Axoprunum(?) irregularis26.12

U
nz

on
ed

Eucyrtidium antiquum33.5

Lychnocanium conicum29.52

zRP16

zRP15

Lychnocanium elongata

Dorcadospyris ateuchus

X Lithocyclia angusta

Calocyclas bandyca

Cryptocarpium azyx

Podocyrtis goetheana 

Tristylospyris triceros

Lithocyclia aristotelis gr.

29.23

33.78

37.05

38.26

39.97

41.22

43.17
RP13

RP14

RP12

Lophocyrtis hadra 35.70

RP22b

RP21b

RP21a

Lychnocanium apodora

RP20c

RP20b

RP20a

Eucyrtidium plesiodiaphanes

RP19

RP18

RP17

RP16

RP15

RN1

Eucyrtidium diaphanes

RP22a

31.22

32.99

23.72

X Podocyrtis mitra - P. chalara

X Podocyrtis sinuosa - P. mitra 

Cyrtocapsella tetrapera 22.45

Eusyringium lagena

Theocampe mongolfieri

X Theocotyle nigriniae - T. cryptocephala

Theocorys anaclasta clasta

Buryella clinata

X Bekoma campechensis - B. bidartensis

Stylotrochus nitidus or 
Pterocodon(?) poculum 

Peritiviator(?) dumitricai

RP9

RP12

RP11

RP10

zRP10

Podocyrtis papalis

zRP9

zRP8

zRP7

Phormocyrtis striata exquisita

Bekoma pentadica60.5

Buryella tetradica

zRP5

zRP6

Buryella foremanae

zRP4

zRP3

zRP2

zRP1

Lychnocanium auxilla

Unzoned

Buryella tetradica51.0

RP8

RP7

RP6c

RP6b

RP6a

E9

E10

E11

E12

E13

E14

E15

E16

O1

O2

O3

O4

O5

O6

O7

M1
a

b

Paragloborotalia pseudokugleri

Ciperoella angulisuturalis

Orbulinoides beckmanni

Paragloborotalia opima s.s.

Turborotalia ampliapertura

Pseudohastigerina naguewichiensis 

Globigerinatheka index

Orbulinoides beckmanni

Guembelitrioides nuttalli

Morozovelloides crassatus

Globigerinatheka index

25.21

26.93

29.18

30.28

32.1

34.61

40.03
40.49

42.07

 

42.6

38.25

39.1

P0
Pα

P5

E1
E2

E3

E4

E5

E6

E8

Globanomalina pseudomenardii

Globanomalina pseudomenardii

Morozovella formosa

57.1

60.73

Guembelitrioides nuttalli 45.72

54.61

Acarinina cuneicamerata 50.2

NZ 
series/stage

Calcareous nannofossils Planktonic foraminifers Radiolarians

Nannotetrina alata group/N. fulgens 42.87

Fasciculithus reinhardii group 56.00

Heliolithus cantabriae 59.54

Bc Toweius pertusus (circular) 63.12

CNP1
CNP2

CNP3

CNP4

CNP5

CNP6

CNP7

CNP8

CNP9

CNP10

CNP11

CNE1

CNE2

CNE3

CNE4

CNE5

CNE7

CNE8

CNE10

CNE11

CNE12

CNE13

CNE14

CNE15

CNE17

CNE18

CNE19

CNE20

CNE21

CNO1

CNO2

CNO3

CNO4

CNO5

CNO6

Martini 
(1971)

Agnini et 
al. (2014)

25.21

26.5

43.81X Podocyrtis phyxis - P.ampla 

45.24

47.40

50.05
Theocampe mongolfieri50.0

53.35

58.23
59.0

60.4

Bekoma campechensis 61.5

62.4

64.0

Buryella granulata64.9

Amphisphaera kina65.5
Amphisphaera aotea66.04

55.96

57.5

54.1

48.57

Paragloborotalia kugleri 22.96

AO4

Globigerina labiacrassata26.5

AO3

Chiloguembelina cubensis Tc28.1
Tc Chiloguembelina cubensis 28.09

Subbotina angiporoides29.80

AO2

Hantkenina spp., Hantkenina alabamensis 33.89

AO1

Globigerinatheka index34.6

AE9
Tenuitella insolita35.7

Globigerinatheka semiinvoluta 36.18

AE8

Acarinina primitiva

Subbotina agiporoides42.11

AE7

AE6

Morozovella aragonensis 43.26

Globigerinatheka kugleri 43.26 AE5

Cassigerinelloita amekiensis46.13

Turborotalia frontosa 48.31 AE4

Cassigerinelloita amekiensis50.04

Morozovella subbotinae 50.67

Acarinina primitiva51.43

AE3

Morozovella aragonensis 52.54 AE2

Chiloguembelina wilcoxensis53.94

Morozovella velascoensis 55.2
Pseudohastigerina wilcoxensis 55.81

AE1

Globanomalina australiformis55.96
Acarinina sibaiyaensis 55.96

Subbotina triloculinoides57.64

AP4

Acarinina soldadoensis 57.79

Parasubbotina variospira 60.52

AP3

Acarinina subsphaerica60.52

Igorina albeari 61.33 AP2

Globoconusa daubjergensis62.23
Morozovella angulata 62.29
Praemurica uncinata 62.6 AP1c

Globanomalina compressa
63.9

Praemurica inconstans
63.9

AP1b

Subbotina triloculinoides65.52
AP1a

Globoconusa daubjergensis65.72

Subbotina triloculinoides 65.25

Parvularugoglobigerina eugubina 65.72
Parvularugoglobigerina eugubina 66.0

Wade et al. (2011)
Austral Realm

Huber & Quillevere (2005)
Southern Ocean

Fioroni et al. (2012)

D. bisectus

R. daviesii

B. spinosus

C. altus

R. 
samodurovi

R. 
oamaruensis

I. recurvus

C
. o

am
ar

ue
ns

isZ. bijugatus

N. dubius

C. oamaruensis
/C. solitus

E. formosa

C. reticulatum
/R. clatrata

S. moriformis

C. expansus

C
. r

et
ic

ul
at

um
/E

. f
or

m
os

a

R. umbilicus

Chiasmolithus altus25.58

Reticulofenestra umbilicus (Tc)31.51

Isthmolithus recurvus32.49

Chiasmolithus altus32.49

Reticulofenestra oamaruensis33.97

Isthmolithus recurvus (Bc)36.01
Reticulofenestra oamaruensis35.54

Neococcolithus dubius36.70

Chiasmolithus solitus38.34
CNE16

Bc Sphenolithus cuniculus 44.64

CNE9

CNE6
Discoaster sublodoensis 48.37

Chiasmolithus oamaruensis38.80

Coccolithus formosus (Tc)39.02
Discoaster spp. (Tc)40.08

Reticulofenestra clatrata40.56
Reticulofenestra reticulata40.69

Reticulofenestra umbilicus42.48

U
nz

on
ed

Paleogene (GTS2012 age model)

Southwest Pacific
(Zealandia)Age (Ma) Age (Ma) Age (Ma)

37.98  Isthmolithus recurvus

Reticulofenestra reticulata 41.66
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