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Gephyrocapsa omega (>4) (LO)

Crenalithus asanoi (>6.5) (LO)

Gephyrocapsa oceanica (>5.5) (LO)

Gephyrocapsa caribbeanica (>4) (LO)
Gephyrocapsa oceanica (>4) (LO)

Crenalithus doronicoides (1st acme) / 
Discoaster triradiatus (LCO)

Discoaster asymmetricus (LCO)

Reticulofenestra pseudoumbilicus (LFO)

Discoaster asymmetricus (LRO)

Ceratolithus cristatus (LO)

Ceratolithus acutus (LO)
Ceratolithus apiculus (LO)

Amaurolithus amplificus (LO)

Amaurolithus delicatus (LO)

Amaurolithus primus (LO)

Catinaster mexicanus (LO) (8.204)

Discoaster berggrenii (LO) / Discoaster quinqueramus (LO)

Discoaster loeblichii (LO)

Discoaster prepentaradiatus (LCO)

Discoaster neorectus (>20) (LRO)

Discoaster bollii (LO)
Catinaster coalitus (LFO) (10.732)Catinaster calyculus (LRO)

Discoaster hamatus (>15) (LO)

Discoaster hamatus (<10) (LO)
Catinaster coalitus (LO)

Discoaster kugleri (LO)

Discoaster cuspidatus (LRO)

Cyclicargolithus bukryi (LO Acme)

Discoaster petaliformis (LO)

Calcidiscus premacintyrei (LRO)

Calcidiscus premacintyrei (LO)

Sphenolithus heteromorphus (LCO)  Discoaster exilis (LO) (17.393)

Sphenolithus heteromorphus (LO)

Helicosphaera ampliaperta (>12) (LO)

Helicosphaera ampliaperta (LO)

Reticulofenestra pseudoumbilicus (LO)

Sphenolithus belemnos (LO)

Sphenolithus dissimilis (LO)

Discoaster druggii (>15) (LO)

Discoaster druggii (10-15) (LO)

Sphenolithus capricornutus s.s. (LO)

Gephyrocapsa omega (<4)
G. caribbeanica A1/Gephyrocapsa spp. (<3) (inc)Emiliania huxleyi (LIO) 

G. caribbeanica A2/G. caribbeanica (>3) (inc)

GO assemblage/Gephyrocapsa omega (<4) (inc)
Umbilicosphaera rotula

GS assemblage/Gephyrocapsa spp. (<3) (inc)
lower GS assemblage/G. caribbeanica (inc)

Pseudoemiliania lacunosa "1”(delicate)
lower Pseudoemiliania lacunosa "1"

Pseudoemiliania lacunosa "1.5"

lower Pseudoemiliania lacunosa "1.5" (inc)
Gephyrocapsa omega (>4)

Pseudoemiliania lacunosa "1.5" (inc)
P. lacunosa "2"/Crenalithus japonicus

P. lacunosa "2 large"/Crenalithus asanoi

P. lacunosa "3"/Crenalithus doronicoides (HRO)

P. lacunosa "3"/Crenalithus doronicoides (inc)

Gephyrocapsa caribbeanica "B" (>6.5)
Helicosphaera sellii (cf. sellii)

Helicosphaera sellii (lrg holes)

Helicosphaera sellii (inc)

Calcidiscus macintyrei
Calcidiscus macintyrei (inc)

Dictyococcites productellus (inc)

Discoaster brouweri

Discoaster dennei

Discoaster asymmetricus / Discoaster triradiatus

Discoaster pentaradiatus

Discoaster surculus

Discoaster pliostellulus

Discoaster tamalis

Discoaster variabilis

Crenalithus doronicoides (2nd acme) / Discoaster asymmetricus (inc) / 
Discoaster tamalis (inc)   

Dictyococcites productellus (inc)

Sphenolithus spp.

Pontosphaera multipora (GoM)
  Gephyrocapsa spp. (<3) (inc) / Sphenolithus abies (GoM)

Reticulofenestra pseudoumbilicus

Reticulofenestra pseudoumbilicus (HRO)
Reticulofenestra gelida (>8) / Sphenolithus spp. (inc)

Amaurolithus delicatus Reticulofenestra pseudoumbilicus (inc)

Reticulofenestra pseudoumbilicus (>10) / Scyphosphaera globulata (GoM)
 Discoaster toralus / Helicosphaera zeta

Helicosphaera intermedia (4.102)
Reticulofenestra pseudoumbilicus (acme)  / Sphenolithus moriformis (acme)

Reticulofenestra pseudoumbilicus (>10) (inc) / Discoaster pansulus

Amaurolithus delicatus (HRO)
Amaurolithus tricorniculatus / Reticulofenestra amplus (acme) / 

Reticulofenestra pseudoumbilicus (LCO) (4.445)   

Amaurolithus tricorniculatus (HRO)

Ceratolithus armatus

Dictyococcites antarcticus (HRO)

Ceratolithus acutus / Reticulofenestra spp. (<3) (flood)

Dictyococcites antarcticus (inc)

Dictyococcites antarcticus (HCO) (5.107)
Ceratolithus atlanticus

Triquetrorhabdulus rugosus (5.232)
Ceratolithus apiculus

Discoaster quintatus

Discoaster quinqueramus

Discoaster berggrenii

Discoaster quinqueramus (>15)

Amaurolithus amplificus

Discoaster vinsonii

Discoaster compactus (6.233)

Discoaster compactus (HRO) / Reticulofenestra rotaria (>5)

Discoaster extensus / Discoaster subsurculus / Discoaster pseudovariabilis
Discoaster tristellifer

Coccolithus pelagicus (inc)

Discoaster abrachiatus / Discoaster compactus (inc)

Discoaster bergenii / Discoaster calcaris / Discoaster loeblichii
Discoaster icarus (HRO)

Dictyococcites productellus (inc)

Dictyococcites productellus (acme)
Discoaster compactus (acme)

Discoaster neohamatus / Reticulofenestra spp. (<3) (bloom)

Discoaster prolixus
Minylitha convallis

Discoaster abrachiatus (inc) (7.305)
Discoaster pachyloeblichii
Discoaster breviloeblichii

Discoaster hexaramus

Discoaster abrachiatus (dec)
Catinaster mexicanus

Reticulofenestra pseudoumbilicus (re-entry)

Helicosphaera orientalis / Minylitha convallis (HRO)

Discoaster astellaris (7.912)

Discoaster gemmulatus

Discoaster bellus

Discoaster prepentaradiatus prepentaradiatus
Discoaster neohamatus (HRO) (8.484)

Reticulofenestra pseudoumbilicus (inc) 

Discoaster prepentaradiatus plautus

Discoaster styzenii
Discoaster prepentaradiatus (HCO)

Reticulofenestra gelida (>8) (inc)
Discoaster bollii

Discoaster hamatus (<15)

Minylitha cancellata

Discoaster caulifloris

Discoaster hamatus (>15) (GoM)

Discoaster bollii (2nd acme) / Discoaster hamatus (inc)
Discoaster caulifloris (inc)

Catinaster coalitus

Catinaster coalitus (inc) / Catinaster coalitus (>10)
Discoaster gozoensis

Discoaster exilis

Reticulofenestra gelida (>8) (dec) (10.606)

Coccolithus pliopelagicus (>11) / Discoaster neohamatus (LO)
Helicosphaera bownii

Coccolithus miopelagicus (>14)
Discoaster cuspidatus / Discoaster emblematicus / Discoaster ulnatus

Discoaster hexapleuros (knb)

 Discoaster kugleri / Discoaster patulus
Discoaster hexapleuros (11.531)

Discoaster deflandrei (HO/HRO)

 Dictyococcites productellus (inc) / Reticulofenestra haqii (<3) (inc)

Discoaster sanmiguelensis (11.849)

Cyclicargolithus floridanus (<6) (11.962)

Dictyococcites antarcticus (inc)

Umbilicosphaera jafari (bloom) (12.125)
Discoaster sanmiguelensis (HRO)

Calcidiscus spp. (inc)

Calcidiscus premacintyrei (HRO)

Cyclicargolithus floridanus (HRO)

Helicosphaera rhomba (HRO)

Cyclicargolithus bukryi
Dictyococcites antarcticus (inc) / Sphenolithus spp. (inc)

Discoaster musicus / Reticulofenestra kahniae (<8)
Umbilicosphaera jafari (bloom)

Triquetrorhabdulus millowii (HRO)

Sphenolithus heteromorphus

Discoaster petaliformis

Cyclicargolithus bukryi (HRO)

Reticulofenestra amplus (inc)

Discoaster druggii (<10)
Reticulofenestra pospichalii

Helicosphaera californiana (HRO) (13.988)
Helicosphaera scissura

Cyclicargolithus bukryi (inc)

Discoaster arneyi

Discoaster premicros

Helicosphaera perch-nielseniae (HRO) (14.280)
Discoaster deflandrei (inc)

Cyclicargolithus bukryi (HO Acme)
Discoaster premicros (inc)

Discoaster petaliformis (HO Acme)

Helicosphaera ampliaperta

Discoaster salomonii

Discoaster leroyi (HRO)

Dictyococcites albitectus

Reticulofenestra amplus (inc)

Coronocyclus nitescens (>9) / Dictyococcites onustus

Cyclicargolithus floridanus (HO acme)

 Helicosphaera ampliaperta (inc) / Helicosphaera ampliaperta (>12)

Discoaster shumnykii (HRO)

Helicosphaera mediterranea / Sphenolithus apoxis
Discoaster deflandrei (HO acme)

Discoaster druggii (>15)
Sphenolithus heteromorphus (LFO) / Triquetrorhabdulus carinatus
Sphenolithus belemnos (HO)

Reticulofenestra spp. (<3) (flood)

Sphenolithus belemnos (HRO)

Sphenolithus belemnos (inc)

Discoaster calculosus s.s.

Sphenolithus paratintinnabulum / Sphenolithus procerus

Sphenolithus disbelemnos / 
Sphenolithus dissimilis   

Discoaster saundersii

Triquetrorhabdulus carinatus (HRO)
 "Dictyococcites" filewiczii (19.011)

Dictyococcites albitectus (inc)

Cyclicargolithus floridanus (<6) (inc)

Cyclicargolithus floridanus (<6) (HCO) /
Helicosphaera euphratis 

Ilselithina fusa

Sphenolithus cometa (HRO)

Helicosphaera recta
Cyclicargolithus floridanus (>9) (inc)

Sphenolithus conicus (>7)
Cyclicargolithus abisectus (>11) / Helicosphaera scissura (LO)

Cyclicargolithus abisectus (>12)

Cyclicargolithus abisectus (inc)

Triquetrorhabdulus carinatus (inc)

Helicosphaera truncata

 Clausicoccus fenestratus (HRO) / Helicosphaera disrupta

Sphenolithus microdelphix /
Camuralithus pelliculathus (HRO)

Triquetrorhabdulus carinatus (HCO)

Sphenolithus disbelemnos (LO Acme)

 Sphenolithus capricornutus s.s. / Sphenolithus spp. (flood)

Sphenolithus delphix

Sphenolithus conicus (inc)

Clausicoccus fenestratus (inc)

Cyclicargolithus abisectus (acme) / Dictyococcites bisectus (inc) /
Dictyococcites stavensis (HRO)   

Sphenolithus ciperoensis

Sphenolithus bulbulus

Sphenolithus ciperoensis (inc)

Sphenolithus peartiae Sphenolithus triangularis

Sphenolithus ciperoensis (>6)

Helicosphaera bramlettei

Globoconella inflata (GoM-local) 

Globorotalia flexuosa (HRO) 

Globorotalia truncatulinoides D/S
Globorotalia hessi

Sphaeroidinella dehiscens (1st acme) /
Globigerina incisa 

Sphaeroidinella dehiscens (2nd acme)  

Globorotalia crassula (inc) 

Globorotalia menardii S/D 

Globorotalia exilis

Globorotalia miocenica 

Globorotalia pertenuis 

Globorotalia multicamerata 
Dentoglobigerina altispira / 
Dentoglobigerina venezuelana / 
Sphaeroidinellopsis seminulina 
(3 ch.) (GoM)  

Globorotalia margaritae (GoM)

Globoturborotalita nepenthes ("unhooded")

Globoturborotalita nepenthes (”hooded”)
(GoM)

Globoturborotalita nepenthes (”hooded”) 
(inc) 

Globorotalia plesiotumida 

Sphaeroidinellopsis kochi (5 ch.)

Globigerinoides seigliei  (GoM)

1st Globorotalia menardii D/S

2nd Globorotalia menardii D/S

Globorotalia primitiva (HRO)  

Globorotalia juanai

Neogloboquadrina acostaensis D/S (HRO)  

Globorotalia lenguaensis (GoM)

Globorotalia lenguaensis (GoM) (HRO) 

Globoquadrina dehiscens s.s. (GoM)

Paragloborotalia mayeri
Paragloborotalia mayeri (HRO) 

Globorotalia robusta 
(11.145)

Globorotalia robusta (HRO)
(11.529)

Globorotalia lobata 
(11.657)

Globorotalia praefohsi 

Globorotalia fohsi 

Globorotalia peripheroacuta (12.774)
Globorotalia peripheroacuta (HRO)  
Globorotalia peripheroronda (12.857)

Globorotalia peripheroronda (HRO)  

Praeorbulina circularis / 
Praeorbulina curva /
Praeorbulina glomerosa   

Trilobatus sicanus (14.298) / 
Globigerinatella insueta (local) 
Trilobatus bisphericus 

Globigerinatella insueta (HRO) 

Globigerinatella insueta (inc) 

Globigerinoides diminutus (HRO) 

Catapsydrax dissimilis 

Catapsydrax dissimilis (re-entry) 
Globigerinoides altiaperturus 

Dentoglobigerina binaiensis

Trilobatus primordius

Paragloborotalia kugleri

Dentoglobigerina sellii (HRO)

Ciperoella angulisuturalis

Ciperoella ciperoensis (HRO)  

Paragloborotalia nana (HRO)

Ciperoella angulisuturalis (HRO)

Globorotalia truncatulinoides (LO) 
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Ehrenbergina trigona 
(GoM-local) 

Trimosina denticulata

Stilostomella antillea

2nd Trimosina denticulata
(local)

Trifarina reussi

Hyalinea balthica 
(GoM-local) 

Trifarina holcki /
Uvigerina hispida (local)  
 

Lenticulina wallacei var.

Lenticulina wallacei var. (HRO)

Textularia sica (GoM-local)

Bolivina imporcata 
(local) 

Lenticulina lacrimata /
Textularia crassisepta /

Bolivina imporcata (HRO)  

Ceratobulimina pacifica

Saracenaria nuttalli

Alvarezina sinuata ("large") /
Cibicorbis herricki

Textularia 25 /
Cibicides pseudocarstensi /

Discorbis P   

Uvigerina rustica

Buliminella basispinata (HRO) / 
Siphotextularia jugosa 

Sigmoilopsis schlumbergeri var.
 (inc)

Bolivina M

Textularia X

Textularia 6

Textularia MR

Textularia M

Lenticulina vaughni var.
Tritaxilina atlantica

Bigenerina floridana var. /
Textularia 16  

Cristellaria K / 1st Miocene
Melonis pompilioides (GoM)

Amphistegina lessoni var.
2nd Cristellaria K (local)

Cyclammina 3 /
Uvigerina carapitana  

Cibicides floridanus var.

2nd Miocene Melonis
pompilioides (GoM)

Bolivina thalmanni /
Lenticulina wallacei var. /

Textularia 23 /
Textularia G   

Discorbis dissona (HRO) / 
Bigenerina B   
Lenticulina 15

“Listerella-Schenckiella”  
fauna / Cibicides K /

Bolivina floridana /
Cibicidoides crebbsi  

Spiroplectammina barrowi /
Bolivina L  

Cibicides inflata /
Gyroidina scalata  

Bigenerina directa /
Cibicides carstensi (HRO) /

Gyroidina scalata (HRO)  

Uvigerina basirotunda
Nodosaria angularis (local)

Lenticulina 5 (local)
Textularia stapperi

Bigenerina humblei

Gyroidina 6 (local)

Lenticulina cristi

Cibicides opima /
Lenticulina 49  

Lenticulina chambersi (local)

Lenticulina 53

Amphistegina chipolensis

Discorbis crosbiei /
Lenticulina macomberi /
Lenticulina mayeri var. 

(“non-beaded keel”) 

Cibicides opima var. (local)

Eponides ornatus / Lenticulina   
mayeri var. (“beaded keel”) / 

Operculinoides sp.  
   

Saracenaria senni /
Saracenaria schencki  

Gyroidina K

Lenticulina chambersi (HRO)

Discorbis bolivarensis

Marginulina ascensionensis /
Bolivina tenuistriata (local)  

   

Siphonina davisi

Planulina palmerae

Lenticulina hanseni

Textularia panamensis /  

Lenticulina jeffersonensis

Discorbis gravelli

Heterostegina texana

Cibicides jeffersonensis

Bolivina perca

Marginulina idiomorpha

Marginulina howei 
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Buccella hannai (local)

Globorotalia crassaformis (LO)

“Discorbis B consistent 1”

“Discorbis B consistent 3”

Dentoglobigerina sellii

Sphenolithus tawfikii

R. amplus (>7) / R. pseudoumbilicus (LO Dec)

Sphenolithus disbelemnos (LIO)

Sphenolithus disbelemnos (LO)

CN
M1

Liebusella extans (local) 
(re-entry)

Ciperoella ciperoensis / 

Marginulina vaginata

Helicosphaera euphratis/H. carteri (cross over)

“Discorbis B consistent 2”

Discoaster signus (LO)

Calcidiscus premacintyrei (12.368)

Discoaster kugleri (LCO)

Discoaster kugleri (HCO)

Discoaster hamatus (>15) (HO) (ODP)

Discoaster pentabollii (9.377)
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(5.457)
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Gephyrocapsa spp. (>4) (HO Ab)
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5.48Sphaeroidinella dehiscens s.l. (LO)
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 *ALL SIX BIOZONATIONS ARE EMENDED FROM THE ORIGINAL PUBLICATIONS

Gephyrocapsa oceanica (>5.5) 


