Paleogene (33-66 Ma time-slice)

Updated by James G. Ogg (Purdue University) and Gabi Ogg to: GEOLOGIC TIME SCALE 2004 (Gradstein, F.M., Ogg, J.G., Smith, A.G., et al., 2004) and The CONCISE GEOLOGIC TIME SCALE (0gg, J.G., Ogg, G., and Gradstein, F.M., 2008)

Based, in part, on: CENOZOIC-MESOZOIC BIOCHRONOSTRATIGRAPHY: JAN HARDENBOL, JACQUES THIERRY, MARTIN B. FARLEY, THIERRY JACQUIN, PIERRE-CHARLES DE GRACIANSKY, AND PETER R. VAIL,1998.
Mesozoic and Cenozoic Sequence Chronostratigraphic Framework of European Basins in: De Graciansky, P.- C., Hardenbol, J., Jacquin, Th., Vail, P. R., and Farley, M. B., eds.; Mesozoic and Cenozoic Sequence Stratigraphy of European Basins, SEPM Special Publication 60.
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0 2 Foraminifers ones Y eaktve Y er hadiolarians y p ALMA SALMA
1 1 1 1 1 LB 1 1
Ru 2 32.19 P19 02 CP17 Deflandrea NSR 7B (TU Ir. Adercot b Centrobotrys gravida Rhabdochara Whitneyan \ Diceratherium, Protoceras U ngu irirican
Z | S— . lercotryma agterbergi, A . S — —
GJ Pseudohastigerina NP23 /18 gran ulata alsatlca) Annectina biedai, Rotaliatina major Pantolestidae, Ischyromys, MP22
naguewichiensis bulimoides, DWAF LCO (rare); Ph tichoartus fistul Liyperiraguiusicaicaratus, Blainvillimys gregarius, cC B
C D14 a PLANK. FORAMS = RP20 R e isi Bothriodon, Mesohippus i V8 GIEgars:
C12 o ) o . ) o Harrisichara turberculata ) PP Issiodoromys medius © —
q) Reticulofenestra umbilicus / Sch/zopﬁacus cooksoniae, Reticulophragmium : ] C ret_ A — .
') . NP22 c R.hillae (low-mid lat.) otsail » ' Samlandia ghlam')f/doph‘ora, R, AT 4 ' Dictyoprora pirum : % Zemorrian . _
o R u p e | | a n SB21 CP18 etzeliella gochti Schizophacus Achilleodinium biformoides latus, Reticulophragmoides jarvisi Lithocyclia angusta Orell Suevian Bothriodon T R u pel | a n -
O1 v———— o . ; . : : ; rellan
o)) P18 X Sphen%thus distentus Ericsonia formosa (mid-low Spiniferites Spfgicg s(93\/Ianum etal, cooksoniae NSR 7A ( Ader. Lithocyclia aristotelis group Cl;r'y;t)tocarp/um ornaltfun7, Cestod/icus reticulatus StephanO.Chara MP21 8 B
- — latitudes) X ictyoprora mongolferi, . . pinguis Bothriodon T
O Clausicoccus subdistichus (base D15 agte rbergl) Lychnocanoma amphitrite C. exc. Coscinodiscus excavatus L. striatopunctata, H. hebertiana ’1 omata 9 v———— —
of acme) Chiropteridium galea v v A v » f ) ) o Palaeotherium
o . . P. delicata, B. pygmaea, O. A A Areosphaeridium diktyoplokum Areosphaeridium dictyoplokus Dictyoprora armadillo C. laticostata H. oertlii, P. ventricosa, N. Rhg;c:gzgia%ai;f:g::e, v -
33.9 33.88 - Lok , b' \ Cassigerinella chipolensis Nummulites vascus, N. fichteli complanata, B. bulloides S. North Sea = Subbolina EOCEaIS Stephanochara pinguis Hypertragu/usA calcaratus, Suoidea Brontotheriidae T MP20 ’ Amphimerycidae 33.9 |
. . antkenina spp., Hankenina alabamensis A A . . X . A .
Pr 4/Ru 1 =— v NP21 ) . linapoerta, Turborotalia pomeroli, ; o N— Mustersan .
C13 P17 _ v ) ~] Nummulites retiatus, P. afyonica, B. vonderschmitti, S. CP16 Reticulofenestra oamaruensis C Glah . v ricat O — RP19 Lophocyrtis (Lophocyrtis) jacchia B. brun. Oromerycidae, Cylindrodontidae Xiphodontidae, Palaeotherium m. Aldmgan —
E16 Turborotalia cerroazulensis Discocyclina spp., Orbitoclypeus granulosus, H. reticulata, A. a aphrocysta intricata medium .
i i i ] T . Calocyclas turris, Thyrsocyrtis —
] Crbronantkonta iata spp., Asterocyclina spp. alpina, A. gomezi ThalaSthora reticulata | pseudﬁ;ﬁ‘c’;ﬁ:j::gigafo,am) (Thyr;/o‘) er m” a, Th};f rsoc};/ rt’is BaxteAriopsis Irei Steph anochara ch3 MP19 » Refuglan I
SB20 Glaphyrocysta semitecta ' (Thyrso.) rhizodon, Cryptocarpium vectensis Erglllan
oo 34.76 P16 Globierinatheka index Discoaster b;;se;g;jnys (low & Heteraulacacysta campanula s Palaeotherium m. medium B
. ) - A
Fro A. stellata n. ssp., D. dispansa n. | S—— Areosphaeridium . Harrisichara turberculata Cricetidae, Mustelidae \ -
i i N P1 9 Di; f i is (I id Thyrsocyrtis (Pentalacorys) A A Palaeotherium curtum
- C ] NummAulltes retiatus Assp. iscoaster saipanensis (low-mi di Cty Opl okus lochites, Calocyclas bandyca, ’ C - 35
35 CU C15 35.17 ) ) ) v -20 Isthmolithus recurvus latitude) ' v Calocyclas hispida, villerealense CU
o Pr2 . E15 Turborotalia cunialensis Nummulites fabianii A. stellata stellaris, A. alticostata i y Thyrsocyrtis (Pentalacorys) tetracantha .. c - — _
I R Lychnocanoma bellum,
danubica, D. dispansa umbilicata eticulofenestra reticulata (low & . : . Harrisichara ©
C ’ P Reticulofenestra oamaruensis mid lat.) b v . Podocyrtis (Podocyrtis) papalis 0 . C C
O Cribrohantkenina inflata Turborotali p D. dispansa umbilicata, A. : D12 Areosphaeridium michoudii Areosphaeridium michoudii Theocyrtis tuberosa vasiformis Ch2 5 o =
urborotalia pomeroli priabonensis q i Multituberculata, Apatotheria
O Discoaster saipanensis (high lat.) NSR 6B RP18 Thyrsocy! z:c(::tf’f'awy s) tuberculata Chadronian Verveoidodon Nimravid ® MP18 Palaeotherium curtum - O -
| | | lerycoidodon, Nimravidae [0} illerealense
(qv) D. dispansa dispansa, N. striatus (Un-named) A vi © 4y} »
v— ' I S —
= Cc16 Globigerinatheka semiinvoluta NP18 CP15 Eusyringium fistuligerum Hyopsodus E = —
D_ o ] SB19 Reticulofenestra reticulata (high Thalassiihora fenestrata Calocyclas bandyca Podocyrtis (Lampterium) Gyrogona Syregons iuheross \ SO 8 Barrancan D— —
lat. v A Isoptych tensi o2
) Heteraulacacysta porosa Heteraulacacysta porosa geetieans tU berosa Gyrogona tuberosa Sopiye u§ euzg i c —
b gA Lophiotherium (0]
A. alpina, S. granulosus, B. P | h Ch 1 5
vondershmitti, P. afyonica, A. ; ) ) Sliochara B
P1 5 E1 4 alticostata danubica, A. stella Chiasmolithus oamaruensis a Lychnocanoma amphitrite Podocyrtis (Lampterium) chalara e MB1 7 b
praestellaris, D. trabayensis RP17 A. . 0rDesl repanda Palaeotherium magnum, v B
vicenzensis, D. augustae v il aeiaEn Calocyclas turris ma Ra ; Entelodontidae, Ursidae, MB17 Isoptychus euzetensis, Talpidae, Lophiotherium, Quercygale j—
. . 5 e skyella vadas. a
372 37.24 Nummulites fabianii ailgustae Chiasmolithus grandis A 2 ry yela v 2! Bothriodoz, Poebrotherium Anthricotheriidae 37 2
C17 Pr 1 e— R A v N. ptukhiani, A. stellata stella, A. Rottnestia b O'russica Cryptocarpium azyx Calocyclas hispida Raskyella - vV— B ———
) Nummulites biedai H. reticulata, A. gomezi, M. alticostata alticostata, D. discus, Reticulophragmium amplectens A : Plesiadapiformes, Nyctitheriidae Propalaeotherium .
drobneae A. kecskemetii ) ) (pl. foram); S. NORTH SEA = : : : vadaszi
Subbotina linaperta, Acarinina SB1 8 Reticulofenestra bisecta Marginulopsis decorata, Thyrsocyrtis (Thyrsocyrtis) bromia s ot oy Raskyella vadaszi v———————— —
M " vt— ClEEEE D. dispansa dispansa, A. stellata A. schwageri, A. roselli b Cibicidoides truncanus Th rtis (Pental (REIERIEEES PR STIE A Du 2 Leptolophus stehlini _
] o ; orozovefla crassata Nummulites biedai, N. striatus stellaris, O. varians varians Thalassiohora delicata RP16 yrsocyrtis (Pentalacorys) v %
Globigerinatheka semiinvoluta A v A D1 1 P H t | t \ tetracantha, Dictyoprora pirum, Theocotylissa ficus @
N . Alveolina elongata, Nummulites A. stellata stellata, O. douvillei Wetzeliella simplex Polysphaeridium congregatum szl =0 ) , A % Ischyromys
perforatus, Num. brnogniarti, pannonicus, O. varians scalaris N P1 7 A v A porosa Podocyrtis (LaAmpterium ) goetheana —\ Dictyoprora armadillo Sethochytris triconiscus a3 ~ c _
Discocyclina pulcra baconica b Heteraulacacysta? leptalea ) . . Ch ara frltell < Hyrachyidae, Lophiodontidae, © |
Bart 1 38.54 E13 a \ Lithocyclia aristotelis group Lithocyclia ocellus group g Palaeotherium castrense c
D i iansic (i robiacense, Pseudoltinomys -] —
. P14 Acarinina primitiva Discoaster barbadiensis (high lat.) Rhombodinium porosum Corrudinium incompositum NSR 6A (Re tic RP15 o Du 1 cosetanus g ’5 0
A e i i ; %517 Podocyrtis (Lampterium) trachodes
a O n I a n Podocyrtis (Lampterium) chalara Tristylospyris triceros it Anthracotheriidae, Canidae M p1 6 E a O n I a n —
Subbotina frontosa am pleCtenS) A v A Ampbhicyonidae, Mlesohippué ©
b Podocyrtis (Lampterium) mitra Phormocyrtis striata striata Rhinocerotidae E —
1 SB1 7 o N A Cainotheriidae, Palaeotherium -
C18 Rhomb:d/n/um draco Asterlami)ra marylandica gSye dipece Dinocerata, Om' omys, castrense robiacense )
v ] , 5 —
. . ; " ) 2 Taeniodonta, Hyrachyidae
P13 E12 Orbulinoides beckmanni Reticulofenestra hesslandii oy - Cryptocarpium ornatum bz
. . —4A | A B
- ] Orbulinoides beckmanni c
CP14 Chiasmolithus solitus g B
Acarinina bullbrooki v
. © —
Alvor?line; elorlilgata,bNummuiltTfas A. tsc::ag_e}rg A.l t(osetlli,t N. Cerabrocysta bartonensis Flsrlsadaim i s Raskyella _g Leptolophus stehlini 40
perforatus, Num. brongniarti, ptukhiani, A. alticostata . . —
40 4 Discocyclina pulcra baconica alticostata, AO varians scalaris RP 1 4 B |mp- peCkI 12 Lophiodon lautricense 40 4
A A —
v o
E11 N I Y, TS Nummulites herbi, N. aturicus, O. varians roberti, A. alticostata Ammomarginulina aubertae (pl. Podocyrtis (Podocyrtoges) ampla e 0' v i
SB1 6 Assilina gigantea, Discocyclina AESE g;gani)eal, IDIS,COC‘V EliE O. varians roberti, O. douvillei Coyier) D1 0 fora’g;rgri;l(s;ugg:ig%:rsa, Artophormis barbadensis, Iate |
pulcra balatonica puicra balatonica pannonicus, A. kecskemetii Haploph ides ki k Thyrsocyrtis (Pentalacorys) L. striatopunctata, C.
C19 A v A NP16 Reticulofenestra reticulata ) a aplophragmoides Kirki lochites, Sethochytris triconiscus, Brightwellia imperfecta homoedwardsiana, F!I moyesi Raskvell i —
P 1 2 N. sordensis, N. crassus A. stellata planospira, A. parva, D. a Nannotetrina spp. A asAy elalbect
pulcra pulcra, O. douvillei Reticulofenestra umbilicus (over A L - Eusyringium lagena, Podocyrtis B
N — e (O e e T \ 14 micron) Phthanoperidinium distinctum Phtanoperidinium distinctum (Lamperium) fasciolata MP15 i
41.67 Guembelitrioides nuttalli L A Podocyrtis (Lampterium) helenae Narizian
LU 4 SB1 5 NSR SB Podocyrtis (Lampterium) mitra
Globigerapsis index Ammomar A v -
- — — — ] E10 ( g. Podocyrtis (Lampterium) sinuosa . . H Lagomor Ph?' So'r icidae, ‘
Alveolina prorrecta, N. sordensis, A. stellata planospira, A. stellata au bertae) Podocyrtis (Lampterium) trachodes : Rimmant/a Pseudolt/iomys cosetanus
N. crassus stellata, A. alticostata cuvillierii D ” gond . v —
Morozovella lehneri A v A Nannotetrina fulgens - colligerum Oxyaenidae, Hyrachyus eximius,
Alveolina munieri, Nummulites N. gratus, A. alticostata gallica, A. — . - Blackit 'l gi Glaphyrocysta intricata Eobasileus cornutus MP1 4 —
. 0 . . eticulofenestra umbilicus lackites gladius yrocystaunul
v beneharnenss/:} r/:ssmna spira stellata adourensis A A RP13 e Podocyrtis (Podocyrtoges) dorus Uintan —
Morozovella aragonensis . v L usyringium fistuligerum
Cleistosphaeridium ) Z —
LU P 42.98 diversisphinosum Podocyrtis (L. T Eusyringium lagena Hemiaulus gondolaformis Propalaeotherium isselanum %
K odocyrtis (Lampterium, usyringiu A -
C C fasciolata, Podocyrtis =
\ (Lampterium) helenae © -
C20 PLANK. FORAMS: Podocyrtis (Podocyrtoges) ampla g -
v———— Recticulophragmium intermedium, A v M P 1 3 '6
Chiasmolithus gigas v—— Recurvoidella lamella, Podocyrtis (Podocyrtoges) phyxis Theocotyle venezuelensis H . ala . — Palaeother{'um, Eseudosciuridae, = B
P11 E9 SB14 Diphyes pseudoficusoides Dapsilidinium pseudofiscusoides Spiroplectammina navarroana P A hrhef ’dof;’}”dasl S-\?-,’ . -
mphimerycidae, Plagiolophus
Johannian o
le, Lophiotheri
Hemiaulus alatus early Quercy! ke Bt =
o ] Ph s L S. North Sea = Turrilina robertsi, A
. thanoperidinium clithridium - .
Lutetian NP15 | P ° : v Lutetian
C P 1 3 . X , Acarinina sp. .
Diphyes ficusoides Maedleriella
E Oce n e Globigerinatheka kugleri C. cellulosa, L. consobrina embergen —
Subbotina possagonensis , - , o . Py c.a. - 45
Alveolina munieri, Nummulites N. gratus, O. douvillei chudeaui, RP1 2 M P1 2
beneharnensis, Assilina spira O. varians angoumensis, D. Chiasmolithus gigas v . . c —
LU 2 45.35 Asp[ra pulcra pzlcra, D. discus A Cerebrocysta magna (,erebz:);zt:azﬂzgna, S. kS
M : . Pyxilla caput avis ©
Alveolina stipes, Nummulites A. callosa, N. obesus, A. stella Podocyrtis (Podocyrtoges) phyxis . v A 2 = _
laevigatus abrardi, O. douvillei douvillei, O. Podocyrtis (Podocyrtoges) 8
varians portnayae, D. archiaci NSR 5A (R etic diamesa, Theocotyle nigriniae, Eobasileus cornutus, D Propalaeotherium, isselanum —
bartholomei . Theocotyle conica, Theocorys Hi s © Jid A ’
a a 0 [ ) lyracodontidae, Camelidae, o v
Intermedlum) SHEESE), (LRI Merycoidodontoidea Propalaeotherium hassiacum ? Vacan ? —
Enneadocysta arcuata Da p silidinium fabaeforme constrictum, A v—————— B
A v———————— fi id Hystrichosphaeropsis costae Lamptonium fabaeforme T, Gl (Casamay
Nannotetrina fulgens d Wetzeliella articulata brevicornuta Icusolaes . chaunothorax, Thyrsocyrtis Phenacodus, Palaeosyops, Oran) B
A i~ . blod ) D9 Phthanoperidinium regalis Thyrsocyrtis (Pentalacorys) (Thyrso.) hirsuta, Thyrsocyrtis late e -
iscoaster subloaoensis A Eusyringium lagena triacantha (Thyrso.) robusta —
A
H h imil —
P1 O E8 C Thyrsocyrtis (Pentalacorys) tensa Y racAy us eximius
C21 — SB13 Nannotetrina spp. R — Podocyrtis (Podocyrtoges) dorus r—
b b Dracodinium pachydermum T. kan. MP11 B
47 .47 RP11 Lamptonium fabaeforme
Ly 1 e— Discoaster lodoensis Theocotyle conica fabaeforme —
Theocotyle cryptocephala B
C Blaciites inflatus Dictyopf)ra mongolfieri B
) . NP14 CP12 Podocyrtis (Lampterium) sinuosa Calocycloma castum -
m N. alleg;:i:’}ht;:'s;zlm, D. Eotomicvsta vrs o Eatonicvsta wrsulae Maedleriella embergeri ) )
icysta ursu E . 4 RP10 Thyrsocyrtis (Thyrsocyrtis) robusta Podocyrtis (Lampterium) acalles A Fropalaeotherium hassiacum, B
Glembelitrioides nuttali(base Alveolina stipes, Nummulites b atonicysta S s [ Y\ L. pertusa, M. foveolata, U. Anoplotheridae _
48.6 ES), Hantkenina (base P10) Iafw‘gatus AA.caIIosa ursulae Y Theocot;ie cryptocephala \ Theocotyle venezuelensis Triceratium kanayae C. eoceanica striaAtopunctata iddl on V”— 48.6
- ‘ . . - -
8 _—— — — v a a Membranilarnacia glabra o v \ ' A v mi e enacodus, Donrussellia,
c Alveolina \/fo/ae, N. Tanfreqi, N. D. stratiemanuelis, O. varians Rhabdosphaera inflata v Poppvia spp., Subbotina Theocotyle nigriniae S DO GalAC(S P aCAY SIS Buryella clinata C. scropiculgplicgta, N. Propachynolophus gaudryi _
Q SB'] 2 Alveolina violae, N. manfredi, N. campesinus, Assilina major portnayae, A. alticostata gallica, Bieadliim v asioan o ! ] patagonica (pl. foram); S. NORTH whitecliffensis
> . - X g Dracodinium varielongitudum SEA = Pl i
o campesinus, Assilina major A. stella stella = (AT Spongatractus balbis .
o) A v A planoconicus, Acarinina densa, ArSh ant an
()] Alveolina dainellii, Nummulites A. canavarii, A. marinellii, A. . . Acarinina Pseudotop/'/ens:'s, o e . C . ob| X B ri d g erian _
! Discoaster sublodoensis Blanorotalitesatistralifonnis yrsocyrtis (Thyrsocyrtis) . »
O P9 E7 praelaevigatus, Assilina laxispira escheri, A. karreri, A. laxispira, N. A i o e RP9 rhizodon Lamptonium sanfilippoae % N
evae, D. fortisi simferopolensis . lorozovella formosa gracilis, © L
P Dracod/muAm Racleernily Acarinina soldadoensis, ) > U Iat|S|a n _
m C22 o 10 49.78 v Phthanoperidinium comatur ( Bulimina trigonalis Podocyrtis (Podocyrtoges) Craspedodiscus oblongus (:U MP10
Charlesdowniea columna , diamesa
p consistent) — —
_— — — — Acarinina cuneicamerata (base SB11 NP13 CP11 A h st - : O = 50
Y o 50.13 E7), Astrorotalia palmerae (base a eocirys anaciasta Rhormocy 'ft's sifilie) Siifeliz, . . Uintatherium anceps
pY P9) Lamptonium fabaeforme N. whitecliffensis NlteIIOpSIS A _
— N .. constrictum, Podocyrtis Phormocyrtis striata exquisita, T h e Con/' e
Alveolina dainellii, Nummulites D. fortisi simferopolensis, D. Areosphaeridium diktyoplokum Dracodinium (Lampterium) acalles, Phormocyrtis cubensis ( ectoc ara) ) _
P8 Eo6 praelaevigatus, Assilina laxispira archiaci bartholomei . ozhos tylus A v————— Varie|ongitudu m Lychnocanoma bellum thaleri Choeropotamidae, Gliridae
—_— — — — — ini A A i i ¢ ’ B
Acar/nlnaApentacamerata v Membranilarnacia compressa N S R 4 ( S u b Propachynolophus gaudryi
v Alveolina schwageri, A. indicatrix, A. sicula, A. plana, D. fortisi J A —
5107 Morozovella subbotinae (base E6); lNummt‘Jlites pla‘nu‘latus,' ' fortisi, O. schopeni crimensis c patagoni a) C un d D. volpensis -
- . - -
Yp 8 Morozovella formosa (base P8) Discocyclina archiaci archiaci Charlesdowniea aff. clathrata Pterocodon(?) ampla, Bekoma P ol 'h lever
A v bidartensis, Buryella tetradica, early ropachynolophus levei B
—_—— — — — D8 Dracodinium simile Theocotylissa ficus, Lithocyclia Thyrsocyrtis (Thyrsocyrtis)
b ocellus group, Thyrsocyrtis tarsipes Lophiodon =
-
Yp 7 51.62 P E5 Ochteodinium romanum RP8 (Pentalacorys) tensa |
Cc23 7 A v —
Donrussellia, Propachynolophus
S B 1 0 N P 1 2 C P 1 0 Dracodinium politum Theocotylissa alpha levei -
D. fortisi fortisi, O. douvillei a v .
- ] douvillei, A. stellata adourensis Charlesdowniea coleothrypta Pentadinium laticinctum Dracodinium condylos Craspedodiscus undulatus ) . ' v Pen utlan —
Y . A v A A Omomys, Palaeosyops Lophiodontidae Multituberculata Y .
A —
p re S I a n D. pseudoaugustae Dracodinium solidum Deflandrea oebisfeldensis . . . . p re S I a n
5047 Calocyclas hispida Nitellopsis (Tectochara) thaleri ) X _
Yp 6 - Morozovella aragonensis Alveolina schwageri, A. indicatrix, A. canavarii, A. sicula, A. c —————4A A Wa7 Plesiadapis, Coryphodon,
Nummulites planulatus, marinellii, A. karreri, A. plana, A. Dracodinium varielongitudum . ’ ' . Oxyaenidae, Hyopsodus _
Discocyc/irf archiaci archiaci V—\_ escheri, O. schopeni crimensis A Spongatractus balbis, PeCKIChara BrontotheruAdae, Hyrachyidae, Hyrachyidae
v Aveolina trempina, Nummulites ; . Lamptonium sanfilippoae, ivete an B
- Morozovella marginodentata SB9 Aveolina trempina, Nummulites  involutus, Assilina adrianensis G. lepidula, Discosyclina D7 it ekt L p Peckicﬁara piveteaui Wa6é o
v involutus, AAssi/ina adrianensis v——— archiaci staroseliensis, O. Discoaster lodoensis b : } Buryella clinata Thyrsocyrtis (Thyrsocyrtis) hirsuta Heptodon MP8-9
Morozovella lensiformis Alveolina corbarica, Nummulites schopeni suvukayensis A Dracodinium solidum (RSN EiGNe (ElEte), A \ 4 A A B
oxilis, Assilina leymerei A Pterocodon (?) anteclinata P graC, . . . B
Yo 5 53.55 E4 sl nE G EE P. ventricosa, E. gr. isabenaensis Wa5
I £ v ] N P1 1 b Sphenolithus radians a Dracodinium simile B
S B 8 C Pg | A A Deﬂ an d rea Theocotylissa alpha Chiroptera, Orohippus % |
, . . | A A H
Discosyclina archiac ) ) . R — g
54.09 P6 Subbotina velascoensis Rl act . . b Wetzeliella meckelfeldensis . . Wasatch ian ) = BU m ba nian
. staroseliensis, O. schopeni Tribrachiatus orthostylus D6 A oebisfeldensis Eucosmodontidae 173}
Yp 4 Alveolina corbarica, Nummulites suviukayensis, D. _ ) v ) Charlesdowniea crassiramosa Wa4 =
Morozovella aequa exilis, Assilina leymerei pseudoaugustare Tribrachiatus contortus ( Tribrachiatus contortus ( a Wetzeliella astra Lamptoniumfabaeforme [}
A A a Morphotype B) A v enestr. S NN Z e
Morozovella formosa Morozovella lensiformis v Morphotype B) Tribrachiatus bramlettei Phelodin i Cerodini . \ chaunothorax Pyxilla gracilis Wa3 \ \ Bulitian -
- ] Alveolina moussoulensis A. subpyrenaica, D. tenuis, elodinium magnificum erodinium speciosum, anthua) A Oxyaena gulo Oxyaena gulo
C24 Discosyclina archiaci Rhomboaster spp Tribrachiatus contortus S (GrGYbU- Oxyaena gulo B
. . . : Alisocysta sp. 2 H H
bakhchisaraiensis, O. schopeni _\—A i 2 ”
E3 g (Morphotype A) Peckichara ian) v——| L A —
a 54.99 neumannae NP10 Tribrachiatus contortus ( Pterocodon(?) anteclinata, disermas - Dipsalidictis transiens 55
A . Morphotype A) Fasciculithus spp. Lophocyrtis (Lophocyrtis) jacchia —
— Yi 27 55.19 v Morozovella formosa gracilis, SB7 A. subpyrenaica, N. robustiformis Discoaster diastypus PP b Wa2 Oxyaena gulo
p— Morozovella velascoensis Muricella broedermanni | A. arenensis, Discosyclina D 5 A . - ' v—— -
Th7/ Yp 1 55.29 E2 archiaci bakhchisaraiensis, O. b Wa1 Dipsalidictis transiens D/psallﬂcns transiens Dipsalidictis transiens |
Pseudohastigerina wilcoxensis Morozovella marginodentata Morozovella acuta schopeni neumannae, A. RP7 L tonium fabaef n wei |
- ] Alveolina moussoulensis Alveolina ellipsoidalis, A. \ taramellii, N. evae Ml fElisks (i) _ SR OELEIS R UTD Wa0 Primates, Artiodactyla, Arfia junnei MP7 Primates, Artiodactyla, e isoricu' e -
55.8 E1 Acarinina sibaiyaensis Globanomalina australiformis A pasticillata, Nummulites A. aff. arenensis, O. schopeni CPS8 Rhomboaster cuspis v fabaeforme, Calocycloma castum Perissodactyla Perissodactyla, Rodentia, P 55.8
: — \ A N A j i i S Y - ; o i : »
5598 P5 SB6 Alveolina ellipsoidalis, A. minervensis A. aff. arenensis, O. schopeni [ElElEE) Ericsonia robusta Apectodinium augustum Apectodinium augustum DWAF (rare) Lamptonium pennatum Cf3 A Arctostylopida, Plesiadapis Oxyaenidae, Coryphodon
— Th 6/Yp 0— pasticillata, Nummulites . v ) \ ramaraoi ) i Cruciplacolithus eodelus a
P5 SB5 minervensis Nummulites gamardensis A. ira;'rz;:;;;\. zuzl;r:éi:;gs, (CampyloAsphaera eodela) Fasciculithus tympaniformis ApectodiAnium augustum v————————
—_ — — — — oL EIEIEEE, Ab GBI, () ; T 3 3 3 Clarkforkian Liotomus, Hainina, B
Nummulites gamardensis avellana, A. dandotica, G. lepidula NP9 Apectodinium parvum . . Podocyrtis (Podocyrtis) papalis Cf2 o = Gashatan
56.57 A v A A Spiroplectammina dentata (S. MP6 Neoplag/iu/ax, Adapisorex, -
. ] 3 3 rctocyon : :
Th 5 MorozovAeIIa Stbbeliag Glomalveolina levis, Assilina G. dachalensis, A. azilensis, a C North Sea) Pecklcﬁara disermas C f1 Coryphodon, Rodentia v RIOChlcan C B
S Globanomalina ps;’dome"ard” eetee i sndenss Discoaster multiradiatus Apectodinium homomorphum Apectodinium DWAF LCO, including Rzehakina C. infragilis, P. juncea, M. gr. Sphaerochara A SRS HC W . © _
qv] —_— — — ] SB4 N . A L5 p minima, Hyperammina rugosa, H. praetexta canaliculata edda angerripian
 — ! A  —
e C Morozovella aequa, Acarinina Glomalveolina levis, Assilina . - T . ;rim —_— aug ustum ‘Saccamlna Placenta, H. i _ — P — e r—
GJ Th 4 57.23 Acarinina soldadoensis coalingensis-triplex yvettae D. tenuis, A. axilensis Rgtlculophragmlum pau‘peru,‘ Bekoma campechensis . INC. Dughiella bacillaris T5 A GJ —
(e ] A Acarinina acarinata, Acarinina A v A NP8* CP7 b Retl((;;l:;;))h;a;;zg;zzga’;%;sasm I C
mckannai Fallotella alavensis C. rajkae, C.? sireli, N. heberti, ] ] i LD = = = — —
® C25 Th 3 57.95 ' D. seunesi n. ssp. Discoaster nobilis Discoaster okadai spectabilis LCO e R B Plesiadapis simonsi (C) ®©
A ; i —
s Rottnestia borussica A A ‘
A .
\ A NSR 2B (Retic Plesiadapi " -
- _] . . D4 ) Y ) Phthanoperidinium crenulatum - : lesiadapis churchilli,
|_ G. dachalensis, D. seunesi NP8 CP6 » - Areoligera gippingensis au erum) Phormocyrtis cubensis ) } B Ti4 Plesiadapis churchilli Periptychus I_
Acarinina subsphaerica (common) n. ssp. Heliolithus riedelii ) ) paup RP6 M. gr. canaliculata, C. infragilis, A r—
58.23 883 | A Deflandrea oebisfeldensis v C o tidus, Pt don (2) P. juncea v
. ylotrochus nitidus, Pterocodon (7 . Plesiadapis re i —
Th 2———= NP7 Discoaster mohleri b Alisocysta margarita Alisocysta margarita poculum WL e ‘ Itaboraian
P 4 P 4 Heliolithus kleinpelli Befaislen daiials A Pantolestidae, Arctocyon _
C. rajkae, N. heberti, R. sindensis, . o ) . 1 . _
| _58_ 7 _ b Glomalveolina primaeava, 0. schopeni ramaraoi, D. NP6 CP5 Areo/lgela gippingensis Al ISOCySta Ti3 Ynezian _ _58_7_ _
- — Fallotella alavensis seunesi seunesi i ) i -
A v A Palaeocystodinium bulliforme v—— margarlta w2 Dinocerata, Oxyaenidae,
o Plesiadapis rex
M. primitiva Periloculina n.sp. 4, Heliol%us Kleinpelli Sphenolithus anarrhopus Hornibrookina teuriensis a Palaeoperidinium pyrophorum perphOl"U m A P D (b) B
Pseudonummuloculina n.sp. i i
59.32 2 : it RPGb H i Plesiadapis anceps —
(an Sel 2/Th 1| ee— Lafitiena? n.sp., Coskinon n.sp. Chiasmolithus danicus Alisocysta margarita Buryella pentadica Tiffanian
(U Acarinina subsphaerica, A v Adapisorex c B
| il ; Isabelidium? vib Isabelidinium? vib Hemiaulus incurvus © 1 _
= Acarinina acarinata, Acarinina Hialiolthis cantabriae sabelidium? viborgense . B v————— sabelidinium? viborgense X = T|upampan C
-O mckannai S BZ N P 5 C P 4 Fibradinium annetorpense C. nerva nerva D. volpensis T 2 ] CU |
- ———————4 I <
D - —
(D) C26 ) ” vV Cerodinium diebelii v =60
Globanomalina pseudomenardii . o . . i > Y (@)] -O
C (U a A Parasubbotina variospira ﬁ:ﬁzzzzgzmz ::Zigf,'; b Ammoanita ruthvenmurrayi (pl. Peritiviator (?) dumitricai 8 C B
(¢b] O - ] Periloculina n.sp. 1, Fasciculithus tympaniformis Chiamolithus consuetus Cruciplacolithus tenuis, i czral;n) b HQrmos:f;fa oxcoisa, Pterocodon(?) ampla Z (qv] B
’ A Fasciculithus pileatus abrospira pacifica (rare), RP6a . . .
O (D b Pseudonummuloculina n.sp., Cystammina sveni DUg h|e|| a Plesiadapis anceps ——
iti i Fasciculithus ulii D3 . L . A P | GJ —
O Igorina albeari Morozovella velascoensis . primiti Laffitiena? "g"?" Qo?k/non SR | A NSR 2A Conotrochammina voeringensis bacillaris v , eligran
A | A .Aprlml iva e sireli - e AR (rare), Ammoanita ingerlisae (rare) Bekoma campechensis . Pantolambda, Catopsalis, (D _
() P3 P3 4 \ Fasciculithus spp. A (Ammoan Y P, cirrusa Paromomys
Laffittiena bibensis Protelphidium i . , o —
61 . 1 ; Damassadiniium californicum L. Pesiadapis @ F--=----
qv] — — = = — — - Praemurica strabocella S S Isabelidinium? ruthvenmurrayl) Ti1 esiadapis i
5 . , - RP5
& Thal h f. del
Sel 1 61.45 " " P Chiasmolithus bidens a alassiphora cf. delicata Vlborgense +S. MP1-5 ( ) —
lorozovella angulata, Igorina Wareravalle cailasimeaa ) S magn iﬁca Buryella tetradica a
i A \ idini i Plesiadapis, Ph —
Apus;lla N P 4 CP3 Sphenolithus spp. Alterb/olmum circulum A H . per. esial aﬁIS, enacodus _ _6 1_ 7_ _
] P2 P2 IR [ECEE L Spiniferites cf. supparus Cenosphaera lenticularis, K. montensis To3 Pantolestidae, Nyctitheriidae Tetraclaenodon, Mixodectes Adapisoriculidae B
Praemurica uncinata b ) . Gavelinella beccariiformis, A v A —
A \ Globanomalina imitata Pal todinium bullif Alisocysta circumtabulata Remesella varians; PLANK Deltatherium
alaeocystodinium bulliforme . :
D3 4 62.32 ¥ A FORAI;\4$ = Mo/rozovella y —
27 a Alisocysta reticulata Alisocysta reticulata pseudobulloides, G obanoma na —
D2 cf. compressa, Subbotina RP4 To?
triloculinoides, 'Globigerina’ (0] |
Ellipsolithus macellus a trivialis, Globoconusa
- T T T c A daubjergensis, Globigerina’ Pantolambda, Deltatherium, B
o ‘ Cerodinium striatum SRS Torrejonian Mixodectes —
S B 1 Spiniferites cryptovesiculatus
] A B
Da 3 63.29 Globanomalina compressa, v Buryella foremanae
hd Praemurica inconstans Senoniasphaera inornata Senoniasphaera inornata A . )
P 1 A Parasubbotina varianta N P3 C P2 N SR 1 (Moro Hem/:illus periterus . —
. A . q
D P1 i i Danian D -
an Ian C28 Alisocysta reticulata pSGUdObU"OldeS) T01 an Ia n
——— c RP3 (b)
j—
b Chiasmolithus danicus ) . . Dug hf”a bacillaris Paromomys, Tetraclaenodon Sh h _
A A Senon|asphaera Stichomitra granulata A v—————— anghuan
D1 L . Spongodinium delitiense . A .
n 64.50 Xenicodinium lubricum inorn ata H . ros. X Protungulatum, Purgatorius —
Da 2 o A v————— : Peckichara
Subbotina triloculinoides NP2 b - - -T. hei L. fissurata _
A Spongodinium delitiense RP2 . . i
b . obregatensis
Cruciplacolithus tenuis Tectadodinium rugulatum . . ) ) PU 2/ 3 -
] 5 CP1 o ¢ Amphksphaera kina Pecklchaia llobregatensis Puercan 65
i i i Carpatella cornuta Carpatella cornuta —
C 29 D 1 65.21 Pa —Pa , / b . Parasubbotina pseudobulloides N P1 a Cruciplacolithus primus 5 D . RP1 Purgatorius, Periptychus (a)
a arvularugoglobigerina eugubina v ) o . ——4A A —
A Parvularugoglobigerina eugubina Globotruncana, Globigerinelioides, » - » ] A — ) ; Hornibrookina teuriensis Amphisphaera aotea M liculata. P j - . Haini
6 55 PO PO Rugoglobigerina, etc (Cret. LafﬂttlAena bibensis Laffittiena mengaudi Rhapsydionina liburnica (Adriatic) BlanthoA/lthus sparsus \ A CarpaAtella cornuta _ A . gr. canaA/cu ata, P. juncea Peckichara Pu1 CatopsahAs,, Protungulatum Aa/nma 6 55 _
v forams) v | \ A v Amphi- v
. . Abathom pha| us Racemiguembelina fructicosa; Hellenocyclina beotica, \ Lepidorbitoides socialis, O.(gr.) Cretaceous Nanno taxa Palynodinium grallator Palynodinium grallator E Gladius spp. M. gr. heiroglyphica L. astrei, M. gr. heiroglyphica SertUIata . . . —
CretaCGOU S Late M aaStrI Cht' an : LADs of other Cret. Forams Abathomphalus mayaroensis, Siderolites calcitrapoides, apiculata, Omphalocyclus CC26 NC23 Micula prinsii pyndax Lancian M aaStrl Chtl an
C3O maya roensis Gansserina gansseri Orbitolites gensacica macroporus tletU S
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