
Calcareous nannofossils

NN7

NN8

NN9

NN10

NN11

alt 
NN11a

NN12

NN13

NN14
NN15

NN16

NN17

NN18

NN19

NN20
NN21

CN6

CN7

CN8

CN9

CN10

CN11

CN12

CN13

CN14

CN15
B Emiliania huxleyi (0.29)

medium (>4 µm) Gephyrocapsa spp. reentrance 
(reemG event) (1.04)

B medium (>4 µm) Gephyrocapsa spp. (= bmG event)  

Bc Discoaster asymmetricus (4.13)

B Ceratolithus rugosus (5.12)

B Ceratolithus acutus

B Nicklithus amplificus (6.91)

B Amaurolithus primus (7.42)

B Discoaster quinqueramus (8.12)
B Discoaster berggrenii (8.29)

B Discoaster hamatus (10.55)

B Catinaster coalitus (10.89)

Bc Discoaster kugleri (11.9)

T Pseudoemiliania lacunosa (0.44) 

T Discoaster brouweri (1.93)

T Discoaster pentaradiatus (2.39)
T Discoaster surculus (2.49)

T Discoaster tamalis

T Reticulofenestra pseudoumbilicus (3.7)

T Amaurolithus tricorniculatus (3.92)

T Amaurolithus primus (4.5)

T Nicklithus amplificus

T Discoaster hamatus (9.53)

X Gephyrocapsa caribbeanica to E. huxleyi

Bc Reticulofenestra asanoi

Ba Discoaster triradiatus

Bc Discoaster brouweri

X Nicklithus amplificus-Triquetrorhabdulus rugosus 
 
 

Bc Discoaster surculus

B  Discoaster loeblichii

Bc Reticulofenestra pseudoumbilicus (8.79) 

Bc Discoaster pentaradiatus

B Minylitha convallis
X Discoaster hamatus-D. neohamatus

B Discoaster bellus

X Catinaster calyculus-C. coalitus 
B Discoaster neohamatus

Bc Helicosphaera stalis

B Discoaster brouweri (10.76)
B Catinaster calyculus

Tc Reticulofenestra asanoi (0.91)

T Helicosphaera sellii
T Large Gephyrocapsa (>5.5 µm)

T Calcidiscus macintyrei (1.60)

T Discoaster triradiatus

T Sphenolithus spp. (3.54)

T Ceratolithus acutus (5.04)

T Triquetrorhabdulus rugosus

T Discoaster loeblichii

T Minylitha convallis

T Discoaster bollii

T Catinaster calyculusT Catinaster coalitus

Bc Helicosphaera walbersdorfensis 

T Coccolithus miopelagicus
T Calcidiscus premacintyrei (11.21)

Tc Discoaster kugleri (11.58)

T Cyclicargolithus floridanus

0
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C5

C4A

C4

C3B

C3A

C3

C2A

C2

C1

Ionian
(M. Pleist.)

Age
(Ma)

0

1

2

3

4

5

6

7

8

9

10

11

12

2.6

5.3

T Discoaster quinqueramus (5.59)

CN5

M
io

ce
ne

Fragilariopsis 
     doliolus

FO F. doliolus  (1.8; Mi90)
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FO N. fossilis  (6.1; Mi90)

LO N. jouseae  (2.6; Mi90)

FO N. jouseae  (4.6; Mi90)

LO T. convexa  (2.5; Mi90)

FO T. convexa var. aspinosa  (6.1; Mi90)

T. convexa var. aspinosa AC  (3.3; Mi90)

S. oestrupiiFO  (5.3; Mi90)

AC S. oestrupii  (1.7; Mi90)

LO T. yabei var. elliptica  (9.4; Mi90) 

FO T. yabei var. elliptica  (9.7; Mi90) 

LO N. fossilis  (0.44-0.58; Fo91b)

LCO N. fossilis  (0.83-0.90; Fo91b)
LO N. reinholdii  (0.90-1.0; Fo91b)
LCO N. reinholdii  (1.0-1.28; Fo91b)

LO R. praebergonii  (1.49-1.60; Fo91b)
R. praebergonii var. robusta  (1.49-1.60; Fo91b)LO

Nitzschia 
reinholdii

a 

b 

T. convexa var. aspinosa  (2.20-2.51; Fo91b)LO
c 

16

b 

a 

Thalassiosira 
    convexa

Nitzschia 
 jouseae

Rhizosolenia 
praebergonii 15

14

13

c 

FO

LO

R. praebergonii  (3.0; Ba85b)

N. cylindrica (4.35; Ba85b)

FOA. elegans (3.9; Ba85b)

FO T. convexa var. convexa (3.6; Ba85b)

LO T. praeconvexa  (5.9; Ba85b)
a 

b 

LO  N. miocenica   (5.7; Ba85b)

FO T. miocenica  (6.15; Ba85b)

LO T . miocenica  (5.05; Ba85b)

 N. miocenica FO  (7.35; Ba85b)

 Nitzschia 
miocenica 12

a 

b 
T. praeconvexa FO  (6.35; Ba85b)

T. yabei  LO  (8.6; Ba85b)

11
 Nitzschia 
   porteri

b 

a 

LOT. burckliana  (~7.85; Ba85b)

LOR. palacea  (7.45; Ba85b) 

LO A. moronensis   (11.4; Ba85b)

 Thalassiosira 
       yabei 10

FO T. burckliana 

a 

b 

LCO D. hustedtii  (11.3; Ba85b) 

 (9.1; Ba85b) 

Diatoms

NTD

NTD

NTD

NTD

NTD

NTD

NTD

NTD

LO  A. apiculata  (11.9; Ba85c) 

Actinocyclus
 moronensis

(4.37)

(1.93)Globorotalia truncatulinoides

(5.57)Globorotalia tumida (Pac.)

(8.58)Globorotalia plesiotumida

(9.83)
Neogloboquadrina acostaensis (subtropical)

(11.63)Globoturborotalita nepenthes

(0.61)Globorotalia tosaensis

(1.88)Globigerinoides fistulosus

Globorotalia pseudomiocenica (Indo-Pac.) 

(3.47)Dentoglobigerina altispira (Pac.)

(3.58)Sphaeroidinellopsis seminulina (Pac.)

(3.85)Globorotalia margaritae

Globoturborotalita nepenthes

Globoquadrina dehiscens

(6.12)Globorotalia lenguaensis (Pac.)

(10.62)Paragloborotalia mayeri (subtropical)

(11.79)Fohsella fohsi

Globigerinella ruber (pink)

Globorotalia flexuosa

Globorotalia hessi

Globigerinoides fistulosus

Pulleniatina (s to d coiling change)

Globorotalia crassaformis s.l.

Sphaeroidinellopsis dehiscens s.l. 

Globorotalia margaritae

Pulleniatina primalis

Globigerinoides extremus

Globorotalia cibaoensis

Globorotalia juanai

Globoturborotalita apertura

Globoturborotalita decoraperta

Globorotalia flexuosa

Globigerinoides extremus

Globorotalia pertenuis

(2.30)

Globoturborotalita decoraperta

Globorotalia multicamerata

Pulleniatina primalis

Pulleniatina spectabilis (Pac.)

Globorotalia cibaoensis

Globigerinoides obliquus (regular)

Globigerinoides subquadratus

N13

N14

N15

N16

N17

N17b

6.6

N
18

/N
19

N
20

/N
21

N22

M10

M11

M12

M13

M14

PL1 

PL2

PL3
PL4 (Pac.) 

PL5 
(Pac.)

PL6
(Indo-Pac.)

Pt1

a

b

a

b

Globoturborotalita apertura
Neogloboquadrina acostaensis

Globorotalia excelsa

Globoturborotalita obliquus

Pulleniatina finalis

Globoturborotalita woodi

Globorotalia limbata

Globorotalia tosaensis

Globorotalia pertenuis

Globorotalia plesiotumida

Globorotalia exilis

Sphaeroidinellopsis kochi

Globigerinoides seiglei

Turborotalita humilis

Globigerinoides conglobatus

Candeina nitida

Globorotalia challengeri

Cassigerinella chipolensis
Globorotalia limbata

Globorotalia challengeri

Planktonic foraminifers

 (1.24)

 (5.94)

Mi90: Mikkelsen (1990)
Fo91b: Fourtanier (1991b)

Ba85b: Barron (1985b)

Ba04: Barron (2004)

Fe85: Fenner (1985)

Fo91a: Fourtanier (1991a)

Ha75: Hajós (1975)

All bracketed ages in Ma

Fe84: Fenner (1984)

NTD
 9

LO A. vetustissima var. javanica  (10.6; Ba85b) 

FO A. vetustissima var. javanica  (11.1; Ba85b) 

LO  N. porteri   (6.8; Ba85a)

FO N. reinholdii   (Ba85b)

Ba85a: Barron (1985a)

A


