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Br1a

Br1b

Br2

Br3

Ui1

Bunomeryx,
Mesomeryx

Eobasileus cornutus,
Camelidae,

Merycoidodontoidea  

Hyrachyus eximius,
Uintatherium anceps

Notharctus pugnax,
N. tenebrosus,

Smilodectes gracilis 

Smilodectes
mcgrewi

Palaeosyops,
Omomys,

Eotitanops borealis,
Hyrachyidae

Brontotheriidae

Heptodon

Chiroptera,
Orohippus

Oxyaena gulo

Dipsalidictis
transiens

Primates, Artiodactyla,
Perissodactyla 

Coryphodon,
Rodentia

Plesiadapis simonsi

Plesiadapis
churchilli

Dinocerata,
Oxyaenidae,

Plesiadapis rex

Plesiadapis
anceps

Plesiadapis,
Phenacodus

Pantolestidae,
Nyctitheriidae

Pantolambda,
Deltatherium,
Mixodectes 

Paromomys,
Tetraclaenodon

Purgatorius,
Periptychus

Catopsalis, Protungulatum

Phenacodus,
Palaeosyops 

Coryphodon
Eotitanops

borealis

Eucosmodontidae

Oxyaena gulo

Dipsalidictis 
transiens

Arfia junnei

Arctostylopida,
Plesiadapis

P. gingerichi
Plesiadapis gingerichi

P. simonsi

Ples. churchilli

Ples. rex

Plesiadapis
anceps
Pantolambda,

Catopsalis,
Paromomys 

Tetraclaenodon,
Mixodectes

Deltatherium

Probathyopsis

Protungulatum,
Purgatorius
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Fontl-
longa 3 LF
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Menat LF

Walbeck LF

PE I

PE II

PE III

PE IV

PE V

Palaeotherium,
Pseudosciuridae,

Theridomyidae s.s.,
Amphimerycidae,

Plagiolophus 

Quercygale, Lophiotherium

Propalaeotherium
isselanum

Propalaeotherium
hassiacum,

Anoplotheriidae 

Choeropotamidae, Gliridae, 
Propachynolophus gaudryi

Lophiodon

Donrussellia,
Propachynolophus

levei 

Lophiodontidae

Hyrachyidae

Oxyaena gulo

Dipsalidictis transiens

Perissodactyla,
Artiodactyla,
Oxyaenidae,
Coryphodon

Primates,
Rodentia

Liotomus

Arctocyon,
Adapisorex,

Pantolestidae 

Plesiadapis

Adapisoriculidae

Hainina

Phenacodus, Donrussellia, 
Propachynolophus gaudryi

Propachynolophus
levei

Multituberculata

Plesiadapis,
Coryphodon,
Oxyaenidae,
Hyopsodus 

Oxyaena gulo

Dipsalidictis
fransiens

Liotomus,
Hainina,

Neoplagiaulax,
Adapisorex,
Arctocyon 
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Ui2

Ui3

Du1

Du2

Ch1

Ch2

Ch3

Ar1

Ar2

Ar3 Cephalogale, Menoceras,
Moropus, Ysengrinia,

Zodiolestes

Pseudotheridomys,
Parvericius

Palaeocastor nebraskensis, 
Plesioisminthus, Kalobatippus

Protoceras

Hypertragulus
calcaratus,
Suoidea 

Cricetidae,
Mustelidae

Merycoidodon,
Nimravidae

Entelodontidae, Ursidae, 
Bothriodon, Poebrotherium

Ischyromys

Anthracotheriidae, Canidae,
Amphicyonidae, Mesohippus,

Rhinocerotidae  

Colodon, Soricidae,
Mytonomeryx

Nimravinae

Poebrotherium

Merycoidodon

Ischyromys, Bothriodon,
Mesohippus 

Brontotheriidae

Oromerycidae,
Cylindrodontidae

Multituberculata,
Apatotheria

Hyopsodus

Plesiadapiformes,
Nyctitheriidae

Taeniodonta

 Omomys,
Hyrachyus eximius,

Eobasileus cornutus,
Uintatherium

anceps 
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MP14

MP15
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MP17 b
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MP29
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-
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CRZ
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-
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ste-dep

vect -
nanus

pseudo -
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medium -
curtum

sue - fro

Issiodoromys
bransatensis

Issiodoromys
pseudanoema

Issiodoromys
limognensis

Issiodoromys
quercyi

Plesiosorex,
Issiodoromys pauffiensis 

Blainvillimys
blainvillei

Issiodoromys minor

Blainvillimys helmeri,
Viverridae

Blainvillimys gregarius,
Issiodoromys medius 

Bothriodon

Rhinocerotidae,
Cricetidae,
Entelodon,
Castoridae 

Palaeotherium
m. medium

Palaeotherium
muehlbergi thaleri,

Isoptychus
pseudosiderolithicus

I. pseudo-
siderolithicus

Palaeotherium
magnum,

Isoptychus
euzetensis 

Palaeotherium
castrense

robiacense 

Leptolophus
stehlini

Lophiodon
lautricense

Pseudoltinomys
cosetanus

Theridomyidae

Issiodoromys
pseudanoema

Issiodoromys
limognensis

Issiodoromys
quercyi,

Dichobunidae 

I. pauffiensis,
Anoplotheriidae 

Plagiolophus,
Nyctitheriidae,
B. blainvillei 

Blainvillimys
heimersheimensis

Pseudosciuridae,
I. medius,
B. helmeri

B. gregarius,
Entelodon,

Plagiolophus
ministri,

Primates 

Bothriodon

Palaeotherium

Xiphodontidae,
Amphimerycidae

P. m. medium 

P. muehlbergi
thaleri, 

Isoptychus
euzetensis 

Lophiotherium,
Quercygale

Propalaeotherium,
L. stehlini,

Hyrachyidae,
Lophiodontidae,
Palaeotherium

castrense
robiacense  

Lophiodon
leptorhynchus

Propalaeotherium
isselanum
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15.97
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13.82
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11.61
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7.25
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5.33

Piacenzian
3.6
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Neogene & Quaternary Time Scale
Calcareous Nannofossils

Larger
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Foram.
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NP25
NN1

NN2

NN3

NN4

NN5

NN6

NN7

NN8

NN9

NN10

NN11

alt
NN11a

NN12

NN13

NN14
NN15

NN16

NN17
NN18

NN19

NN20
NN21

CP19

CN1

CN2

CN3

CN4

CN5

CN6

CN7

CN8

CN9

CN10

CN11

CN12

CN13

CN14

CN15 Emiliania huxleyi

Gephyrocapsa
spp. reentrance
(reemG event) 

Gephyrocapsa spp.
(=bmG event) 

Discoaster
asymmetricus

(FCO)

Ceratolithus
rugosus

Ceratolithus
acutus

Nicklithus
amplificus

Amaurolithus
primus

Discoaster
quinqueramus

Discoaster
berggrenii

Discoaster
hamatus

Catinaster
coalitus

Discoaster
kugleri

Discoaster
kugleri

Sphenolithus
belemnos

Discoaster
druggi

Pseudoemiliania
lacunosa

Discoaster
brouweri

Discoaster
pentaradiatus

Discoaster surculus

Discoaster tamalis

Reticulofenestra
pseudoumbilicus

Discoaster
tricorniculatus

Amaurolithus
primus

D. quinqueramus

Nicklithus
amplificus

Discoaster
hamatus

Sphenolithus
heteromorphus

Helicosphaera
ampliaperta

Sphenolithus
belemnos

Triquetro-
rhabdulus
carinatus

Reticulofenestra bisecta
(>10 micron)

Polarity
Chron Planktonic Foraminifera

C6C

C6B

C6AA

C6A

C6

C5E

C5D

C5C

C5B

C5AD
C5AC
C5AB
C5AA

C5A

C5

C4A

C4

C3B

C3A

C3

C2A

C2

C1

N4

N5

N6

N7

N8

N9

N10
N11

N12

N13

N14

N15

N16

N17

N17b

N18/
N19

N20/
N21

N22

M1

M2

M3

M4

M5

M6

M7
M8

M9

M10

M11

M12

M13

M14

PL1
Atl.

PL2
PL3

PL4 Pac
PL5 Pac.
PL4 Atl.

PL5 Atl.

PL6

Pt1

Globorotalila
miocenica (Atl.)

Globorotalia
tumida (Pac.)

Globorotalia
tumida (Atl.)

Globorotalia
plesiotumida

Globorotalia
miotumida

Neoglobo-
quadrina

acostaensis

Globoturborotalita
nepenthes

Fohsella
robusta

Fohsella
fohsi

Fohsella birnageae

Fohsella
fohsi

Fohsell
"praefohsi"

Fohsella
peripheroacuta

Orbulina
suturalis

Praeorbulina
glomerosa s.str.

Praeorbulina sicana

Praeorbulina
sicana

Globigeriantella
insueta s.str.

Globigerinatella
sp.

Globoquadrina
dehiscens

"Paragloborotalia"
kugleri

"Paragloborotalia"
kugleri
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Northwestern Europe

GSSP of the Danian Stage of the Paleogene System
at El Kef, Tunisia
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The base Danian GSSP located at El Kef in Tunisia (B). Photograph (A) in Ogg et al. (2008) 
and stratigraphic data (C) from Molina et al. (2006).
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GSSP of the Aquitanian Stage of the Miocene Series
at Lemme-Carrosio, Italy.

Global boundary stratotype section and point (GSSP) for the 
Aquitanian Stage and Paleogene/Neogene boundary at 
Lemme-Carrosio, Italy, showing section (A), location (B) and 
log and magnetobiostratigraphic data (C). 
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"The Geologic Time Scale 2012" by F. M. Gradstein, J. G. Ogg, 
M. D.Schmitz and G. M.Ogg (2012, published by Elsevier).

Poster prepared by Gabi Ogg.

The astronomical tuning of the Cenozoic geomagnetic time 
scale implies a considerable variation in spreading rates for 
the South Atlantic reference scale of marine magnetic 
anomalies. Following a slowing in the latest Cretaceous 
through Paleogene, spreading rates rose to a plateau for 
late Eocene through early Miocene, then have slowed to the 
present day.  A similar general conclusion was apparent 
from previous time scales, but with slighly shifted peaks.

Of the 8 Neogene stages, only 2 remain to be formally defined: the Burdigalian and Langhian stages of lower and middle Mio-
cene. 

The biostratigraphy of Cenozoic marine successions is well established using several microfossil groups.  Calcareous nanno-
fossils and planktonic foraminifera are the most widely used groups for biostratigraphy in open marine deposits, especially in 
low- and mid-latitude settings.  The reversal history of the Earth’s magnetic field has been the backbone of the Cenozoic corre-
lations, especially between marine and terrestrial settings.

The Neogene age model has astronomical tuning “downward” relative to the Present of magnetic polarity chrons and major mi-
crofossil and nannofossil datums.  Ages for other marine biostratigraphic datums, terrestrial mammal zones, stable isotope 
events and sea-level trends are mainly derived from correlations to this astronomically tuned bio-magnetostratigraphic scale

Of the 9 Paleogene stages, only 3 remain to be formally 
defined: the Bartonian and Priabonian stages of upper 
Eocene and  the Chattian (base of upper Oligocene). 

During the Paleogene, the global climate, being warm 
until the late Eocene, shows a significant cooling trend 
culminating in a sustained cool Oligocene.  Superposed 
on this general climatic trend are several short-lived 
oxygen- and carbon-isotope events that are useful for 
global correlation.

The age-distance model for C-sequence marine magnetic 
anomalies in the South Atlantic incorporates astronomical 
tuning for Chrons C6C through C13n, a bridging polynomial for 
Chron C15n, a spline-fit to radioisotope dates for Chrons 
C15r-C23r, and astronomical tuning for Chrons C24n-C29r.  
Beginning of each anomaly/chron is shown as a blue dot.

Spreading rate history of South Atlantic
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