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Morozovella aragonensis, Morozovella caucasica,
Acarinina  pentacamerata, Subbotina  gortanii,
Subbotina  velascoensis, Subbotina  eocaena,
Morozovella marginodentata, lgorina broedermanii,
Guembelitrioides  lozanoi, Morozovella  aequa,
Acarinina coaligensis, Acarinina collactea, Acarinina
esnaensis,  Acarinina  wilcoxensis, Morozovella
lensiformis, Subbotina yeguaensis, Planorotalites
capdevilensis, Pseudohastigerina micra, Astrorotalia

palmera, Acarinina cuneicamerata.
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Globigerinatheka kugleri, Subbotina senni, Acarinina
bullbrooki, Parasubbotina eoclava, Acarinina quatra,
Turborotalia pomeroli, Globigerinatheka index,
Morozovella spinulosa, Turborotalia increbescense,
Acarinina  praetopilensis, miliolid, ostracod,
Morozovelloides crassatus, Globoturborotalita
ouachitaensis, Globigerinatheka barri, Acarinina
topilensis, Hantkenina  sp., Catapsydrax  sp.
Guembelitrioides nuttalli, Acarinina pseudotopilensis,
Turborotalia frontosa , Parasubbotina varianta,
Acarinina cuneicamerata, Subbotina yeguaensis,
Planorotalites capdevilensis, Pseudohastigerina micra,
Morozovella aragonensis, Morozovella caucasica,
Acarinina pentacamerata, Subbotina gortanii, lgorina
broedermanii, Guembelitrioides lozanoi, Acarinina
coaligensis, Acarinina  collactea, Subbotina
velascoensis, Subbotina eocaena, Nummulites sp.,
Alveolina sp., Assilina sp.

Zone E10. Acarinina topilensis Partial-range Zone
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SHa053 31 el e b a3 033 b e 500540
e Wade et al. (2011) 5 Berggren & Pearson (2005)
Globorotalia lehneri; L cwss 095 rl Swomes .ol
L Jslee Berggren 1969 . sduos; 5l Zone (P12)
Morozovella lehneri Zone (P12) ~s35055 2wl 5
Berggren  Berggren & Miller 1988 ... s4u035 3
Morozovella i3 035 sl A5 L 5 & others 1995

el Jalre Blow 1979 s 55 3l lehneri Zone (P12)
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Sl
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Globigerinatheka korotkovi, Turborotalia
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B3l gl Sl 5 0ol Als 5o sy 05 ol 258 0
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Guembelitrioides nuttalli, Acarinina pseudotopilensis,
Clavigerinella ~ sp.,  Morozovella  aragonensis,

Morozovella caucasica, Guembelitrioides lozanoi.

Zone E9. Globigerinatheka  kugleri/ Morozovella
aragonensis Concurrent range Zone

A SRil e 085 K res 05 pl i
ssdh st e O S1ril a3 gdoee 45 Sl ol 4 S
555 221 5 =L s Globigerinatheka kugleri
Ll 4§ 51 3NL 5> Morozovella aragonensis

X055 5l el rea b s 055 b e 005
s Wade et al. (2011) 5 Berggren & Pearson (2005)
el

Globigerapsis L w3 033 ol oeomen
kugleri/Morozovella aragonensis Concurrent range
Berggren & others 1995 .5 kw0 3l Zone (P11)

Globigerapsis kugleri/ Subbotina frontosa Partial L
Berggren & Miller .5 4035 5l range Zone (P11)
Globigerapsis kugleri = x5 055 oYL i L (1988
o L s Berggren 1969 .5 w0 sl Zone (P11)
5 Globigerapsis kugleri Zone 5 055 Vb

el Jalas BOIi 1957h (s 53

(s ) (Slp o ) 2o (e

20 82125 (= K5y g e 035 opl iCabes
1y el L3l (5,20 169 5 126/75 35 2o 5 5505 Culies
3l b Sl 5 oole als 55 055 onl 5 55 e Juld
21> S ey
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|, Orbulinoides beckmanni &, 51 &1 G ¢l 03 gdos
el een b 3 003 L e O35 onl 2,8 003
Wade et al. s Berggren & Pearson (2005) .o
S 05 b e 05 opl eimmes Sl e (2011)
3 4035 5 Globigerapsis beckmanni Zone (P13)

Berggren & others 1995Berggren & Miller 1988
S O3y Lo Berggren 1969 5 Blow 1979
3 4035 ;) Porticulasphaera mexicana Zone

el Jslrs Bolli 1957b

(5 55L) Slr (sl 1 e

sl Cubis e d (e K5 o3 e O3 o
Ll 1 aal e e 21075 & 207/75 3
03 S ey Al Sl asly 55 5 550 e
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Orbulinoides beckmanni, Paragloborotalia opima,
Morozovelloides lehneri, Hantkenina sp., Catapsydrax

sp.

Zone E13. Morozovelloides crassatus® Highest
occurrence Zone

) Bl s e S Sl Izl s 3 055 el 8
o221 s owb o> Orbulinoides beckmanni ek - =1
3,1 51,3 YL ;s Morozovelloides crassatus | s¢b
X055 3 el e b 005 b s O35 )
Wade et al. (2011) 5 Berggren & Pearson (2005)
sl G2
Truncorotaloides svs3 055 b s 055 pl eomen
;31 rohri-Morozovella spinulosa Partial-range Zone ([P14)
& others 1995:& Miller 1988 Berggren . (sXs0s3
Truncorotaloides rohri-  ~..; 055 L sBerggren
X055 5l Globigerinita howei Partial range Zone (P14)

ool Jslae L 55 Blow 1979 s 5

possagnoensis, Acarinina rohri, Morozovelloides
lehneri, Hantkenina primitiva, Globigerinatheka
kugleri, Acarinina bullbrooki, Morozovelloides
crassatus,  Globigerinatheka  barri,  Acarinina
topilensis, Hantkenina sp., Catapsydrax sp.,
Guembelitrioides nuttalli, Acarinina pseudotopilensis,
Clavigerinella  sp., Morozovelloides bandyi,
Turborotalia frontosa , Pseudohastigerina micra,
Chiloguembelina sp.

Zone E11. Morozovelloides lehneri Partial range
Zone
Ly eapmel 85 S Sl se fas 055 opl iy
orb Al e B s e S S e
Orbulinoides 3L ..z s Guembelitrioides nuttalli
3,0 41,5 beckmanni
X055 el en b s 055 b (s 035 0
s Wade et al. (2011) , Berggren & Pearson (2005)
G5 035 2 e b e 005 (rl rmes
51 Morozovella lehneri Partial-range Zone (P12)
Berggren &  Berggren & Miller 1988 .5 st
.ol Jslxs Others 1995
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55, Cwulbs e 18 (s s Do 03 S 085 el
bels 1 el L3l 2 207/75 G 189/75 3
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350
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Globigerinatheka tropicalis, Globigerinatheka
korotkovi, Turborotalia possagnoensis,
Morozovelloides lehneri, Globigerinatheka kugleri,
Acarinina bullbrooki, Morozovelloides crassatus,
Globigerinatheka ~ barri,  Acarinina  topilensis,
Hantkenina sp., Catapsydrax sp., Guembelitrioides
nuttalli, Acarinina pseudotopilensis, Clavigerinella sp.,
Morozovelloides bandyi, Turborotalia frontosa |,

Pseudohastigerina micra.

Zone E12. Orbulinoides beckmanni Taxon range
Zone

a5 col Taxon range Zone & sws O opl iy a8
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Dentoglobigerina  sp.,  Catapsydrax  africanus,
Turborotalia ampliapertura, Turborotalia cocoaensis,
Hantkenina alabamensis, Genus 2. sp.1, Turborotalia
cerroazulensis, Globigerinatheka mexicana, Hantkenina
dumblei, Turborotalia altispiroides, Hantkenina sp.,
Catapsydrax sp., Globigerinatheka barri,
Globigerinatheka  semiinvoluta,  Globigerinatheka
kugleri, Turborotalia pomeroli, Globigerinatheka index.

Zone E15. Globigerinatheka index Highest-
occurrence Zone
) 3B 95 S Sl g ml e O cpl i a8
s o=k > Globigerinatheka semiinvoluta  s¢b Q—:ﬁ'T
3,13 51330 > Globigerinatheka index  s¢bs - =1
Pearson (055 3l ol creed b (e 093 L (3 005 01
el 3daie Wade et al. (2011) , Berggren & (2005)
s 03 b e b s 003l e
 Porticulasphaera semiinvoluta Interval Zone [PI5]

Turborotalia ) 093 b e
cunialensis/Cribrohantkenina inflata Concurrent-range
Berggren and others 1995 .. .05 3l Zone (PI6)

(B b ) ot G ) 2o

Cales e 130/5 (L S Dhr 93 e 083 ol
Joli 1y el L3l 555 506 G 375/5 e 5 sl
03 oS el ke Sl a3 5550 00

Sl ke w3 055 Gl 53 ol pen sl fond
Paragloborotalia nana, Turborotalia cunialensis,
Cribrohantkenina inflata, Catapsydrax dissimilis,
Zeauvigerina  zelandica, Hantkenina alabamensis,
Hantkenina australis, Pseudohastigerina
naguewichiensis, Hantkenina compressa, Hantkenina
nanggulanensis, Subbotina eocaena, Hantkenina sp.,
Catapsydrax sp., Globoturborotalita ouachitaensis,
Globigerinatheka index, Turborotalia pomeroli, Miliolid.

Zone E16. Hantkenina alabamensis Highest-
occurrence Zone

(G5 5,5L) Sl sl i
5 340> k;ﬂub,é]:.d30 4‘_;>-;§$uj:ﬁ)> ) 095 ol
Jeld 1, el L3l e 24175 6 21175 3
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Dl Goke s 055 (ol 0 ol e sl fond
Turborotalia cerroazulensis, Morozovelloides
coronatus, Globigerinatheka mexicana, Hantkenina
dumblei, Turborotalia altispiroides, Catapsydrax
howei, Globigerinatheka semiinvoluta, Hantkenina sp.,
Catapsydrax sp., Paragloborotalia opima,
Morozovelloides lehneri, Turborotalia possagnoensis,
Morozovelloides crassatus, Globoturborotalita
ouachitaensis, Globigerinatheka kugleri, Turborotalia
pomeroli, Globigerinatheka index, Turborotalia
increbescense, Pseudohastigerina micra, Subbotina

gortanii, Subbotina eocaena.

Zone -E14. Globigerinatheka semiinvoluta Highest-
occurrence Zone

i3l e aS ol Jls ml a5 O ol i ja8
5 o=t > Morozovelloides crassatus ;b et
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5,0
X033 5l b ea b 3 05 b (3 005 00
sl Wade et al. (2011) , Berggren & Pearson (2005)
NG
s 0 b e bs3 el e
31 Porticulasphaera semiinvoluta Interval Zone [P15]
0s3 L Berggren & others 1995 .. (slu0s)
Porticulasphaera semiinvoluta Partial-range Zone ;.. ;
053 L Berggren & Miller 1988 .3 stu0s) 31 [P15]
) S0 ) Globigerapsis mexicana Zone i
Globigerapsis mexicana _c..; 055 L sBerggren 1969

ol Jslas Blow 1969 e 5 (053 51 Zone [PI5]
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cerroazulensis-Pseudohastigerina spp. Interval Zone
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Ditrupa, Paragloborotalia nana, Zeauvigerina
zelandica, Genus 2. sp.1, Turborotalia ampliapertura,

Miliolid, Subbotina gortanii, Nummulites sp.,
Chiloguembelina sp.

Small globigerinids/

slingeri/Zeauvigerina ass.z.54
Berggren ) sl et lo sla foud 555 Cleas 1y a5
YL i ;> Wade et al. (2011) 5 & Pearson (2005

Haplophragmium

(1965) oty auss 3 olewd sl 5 ol d5la
ol o eslazal
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Small globigerinids (ssL; Olye (sl 45 ol i o
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203 S

il el pan 5 Glademd b s 055 0

Ditrupa, Catapsydrax martinii, Globigerinella obesae,
Globoturborotalita ciperoensis, Tenuitella patefacta,
Tenuitella insolita, Dentoglobigerina  galavisi,
Globigerina angulisuturalis, Haplophragmium sp.,
Algae, Asterigerina sp., Lithophyllum sp., Genus 2.
sp.1, Turborotalia ampliapertura, Catapsydrax sp.,
Globoturborotalita ouachitaensis, Ostracod, miliolid,
Operculina sp., Lenticulina sp.

o) 3B 95 e aS el s b s O ol 1 a8
o241 5 el s Globigerinatheka index | sb op =1
2,15 51,3 N0 s Hantkenina alabamensis | 5¢b
$L055 3 el e b s 055 b e 055 0
e Wade et al. (2011) sBerggren & Pearson (2005)
sl

O35 b e b s Ol e
Turborotalia cunialensis/ Cribrohantkenina .. ;
035 JS » inflata _Concurrent range Zone (P16)
Globigerina gortanii ~gortanii-Turborotalia . ;
sXe0sy slocentralis Consecutive range Zone (P17)
Turborotalia ™ ;. 853 L 5 Blow (1969, 1979) .
3l ‘cerroazulensis Interval Partial-range Zone (P17)
Berggren & Miller 1988, Berggren & . (s4us3
el Jslas Others 1995
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Zeauvigerina zelandica, Hantkenina alabamensis,
Turborotalia ampliapertura, Turborotalia cocoaensis,
Hantkenina sp., Catapsydrax sp.

Zone Ol. Pseudohastigerina  naguewichiensis
Highest-occurrence Zone

Hantkenina yb - 51w &S ol Jly xol i o
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Zone E15. Globigerinatheka index Highest-occurrence
Zone

Zone E16. Hantkenina alabamensis Highest-
occurrence Zone

Zone O1. Pseudohastigerina naguewichiensis Highest-
occurrence Zone

Small globigerinids/Haplophragmium
slingeri/Zeauvigerina ass.z.54
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Lt P

Zone P3. Morozovella angulata Lowest occurrence
Zone

Zone P4. Globanomalina pseudomenardii Taxon range
Zone

Zone P5. Morozovella velascoensis Partial range Zone
Zone E1. Acarinina sibaiyaensis Lowest occurrence
Zone

Zone E2. Pseudohastigerina wilcoxensis/Morozovella
velascoensis Concurrent range Zone

Zone E3. Morozovella marginodentata Partial range
Zone

Zone E4. Morozovella formosa Lowest occurrence
Zone

Zone E5. Morozovella aragonensis/Morozovella
subbotinae Concurrent range Zone

Zone E6. Acarinina pentacamerata Partial range Zone
Zone E7. Acarinina cuneicamerata Lowest occurrence
Zone

Zone E8. Guembelitrioides nuttalli Lowest-occurrence
Zone

Zone E9. Globigerinatheka kugleri/ Morozovella
aragonensis Concurrent range Zone

Zone E10. Acarinina topilensis Partial-range Zone
Zone E11. Morozovelloides lehneri Partial range Zone
Zone E12. Orbulinoides beckmanni Taxon range Zone
Zone E13. Morozovelloides crassatus Highest
occurrence Zone

Zone E14. Globigerinatheka semiinvoluta Highest-
occurrence Zone
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Plate 1

Plate 1

Figs la- c: Globigerinatheka index (Finlay 1939), Sample No: 386,

Fig 1d: Globigerinatheka index (Finlay 1939), Sample No: 295,

Fig 2a: Globigerinatheka kugleri (Loeblich and Tappan 1957), Sample No: 316,
Fig 2b: Globigerinatheka kugleri (Loeblich and Tappan 1957), Sample No: 324,
Fig 2c: Globigerinatheka semiinvoluta (Keijzer 1945), Sample No: 400,

Fig 2d: Globigerinatheka semiinvoluta (Keijzer 1945), Sample No: 423,

Figs 3a- ¢: Globoturborotalia angulisuturalis (Bolli 1957), Sample No: 711,
Fig 4: Orbulinoides beckmanni (Saito 1962), Sample No: 360,

Figs 5a- ¢: Guembelitrioides nuttalli (Hamilton 1953), Sample No: 536,

Fig 6: Globanomalina pseudomenardii (Bolli 1957), Sample No: 175,

Figs 7a- c: Turborotalia ampliapertura (Bolli 1957), Sample No: 557,

Figs 7d: Turborotalia ampliapertura (Bolli 1957), Sample No: 453,

Fig 8: Turborotalia frontosa (Subbotina 1953), Sample No: 290,

Fig 9: Turborotalia frontosa (Subbotina 1953), Sample No: 265,

Fig 10: Morozovella formosa (Bolli 1957), Sample No: 236,
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Plate 2

Figs 1a- ¢: Morozovella aragonensis (Nuttall 1930), Sample No: 259,
Fig 1d: Morozovella aragonensis (Nuttall 1930), Sample No: 233,

Fig 2: Morozovelloides lehneri (Cushman and Jarvis 1929), Sample No: 339,
Fig 3: Morozovella subbotinae (Morozova 1939), Sample No: 191,

Fig 4: Morozovella velascoensis (Cushman 1925), Sample No: 144,
Figs 6a- c: Acarinina cuneicamerata (Blow 1979), Sample No: 306,
Figs 7a- c: Acarinina sibaiyaensis (El Naggar 1966), Sample No: 1881,
Fig 8: Acarinina topilensis (Cushman 1925), Sample No: 329,

Fig 9: Acarinina topilensis (Cushman 1925), Sample No: 360,

Figs 10 a-c: Hantkenina alabamensis (Cushman 1924), Sample No: 552,
Fig 10 d: Hantkenina alabamensis (Cushman 1924), Sample No: 476,
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