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EXPLANATION OF CONTENTS 

This volume contains the following results of analyses on Leif M-48 and 

North Bjarni F-06. 

1 . General drilling infonnation 

2. Consensus Age 

The consensus age based on micropaleontology (Ml and palynology 

(P). 

3. Palynological Results 

The palynological zones and assigned ages in order of increasing 

depth wi thi n each well. The more import ant taxa are l i sted 

alphabetically, with miospores and funga l spores being denoted hy 

an asterisk (*). Marker species are highlighted in bold t ype. 

The degree of confidence is qiven for each zonal assignment. as 

follows: 

"4" The highest degree of confidence regarding bath the zonal 

assignment and the sample level to which the top of the zone is 

assigned. 

"3" A high degree of confi dence regarding the zonal assignment, 

hut includinq the possibil ity that the zonal assignment may be 

slightly too low. 

"2" Indicates that the zonal asignme nt is probabl y correct but 

that the sample level i ndi cated for the top of the zone is 

probably too low due to a scarcity of marker species . 

"l" A highly tentative zonal ~ssiqnment due to extreme scarcity 

of marker spec ies. 



4. Micropaleontological Results 

The micropaleontological 1ones and assigned ages in order of 

increasing depth. Within each zone the more important taxa are 

listed alphabetically with planktonic foraminiferal species heing 

denoted by an asterisk (*) and diato111 species hy a cross (+) . 

Marker species are hi9hlighted in hold type. The degree of 

confidence is given for each zonal assignment as follows: 

"4" The highest degree of confidence rPgardinçi hoth the zonal 

assign~ent and the sample level to which the top of the zone 

is assigned. This degree of confidence indicates the 

presence of planktonic foraminifera together with the main 

benthonic foraminiferal markers. 

"3" A high degreP of confidence regarding the zonal assignment. 

Indicates the presence of the main benthonic foraminiferal 

markers. 

"2 " Indicates that the zonal assignment is most probahly correct. 

The assignment is hased only on taxa occurring commonly 

within the zone, due to the scarcity of marker specie~. 

"l" A tentative zonal assignment. Based solely on stratigraphie 

position duc to extreme scarcity of marker species. 

5. Paleobathymetric Interpretations 

The interprPted pa l eobathymetri es are in order of inr.reasing 

depth, togethPr with the criteria upon which they are based. The 

interpreted environments and rorrespondin9 paleohathymetri es 

reported are: Non -marine (ahove sea l evel ), Transitional (approx. 

Om), Inner Neriti c (approx. 0-20m), Middle ~!eritic (approx. 

20-lOOm), Outer Neri tic (approx. 100-?.00m), Upper Bathynl 

(approx. 200-lOOOm), and Lower Bathyal (>lOOOm). 



6. Kerogen, TAI and Vitrinite Reflectance 

Data on kerogen types and TA I are l isted in a table, and are then 
discussed relative to petroleul!l source rork potentia l and the 

consensus ages assigned in this report. Data on vitri nite 

refl ectance are li sted and are discussed relative to thcir negree 

of reliabil ity and indi cated maturation level. 

All references are given in Volume 1 of the report . 

The following charts are i ncluded for each well: 

1. A Palynologi cal Summary Chart showing the assi9neô 
palynological znnrs, i nferred agP.s, litholoay, fo rmational 

assignments provided by P.N. Moir, studies in progress, 

important palynological events (mostly species tops). 

2. Sawtooth di bgrams showing the rel ative abundances of thP. 

following palynological categories: Apectodin i um homomorphum, 
Areoligera senonensis, marine dinoflagellates , Azolla, 

Pediastrum, gymnosperm po~len, angiosperm pollen, miospores, 

Late Cretaceous reworking, Early Cretacenus reworking. 

3. A Micropaleontological Summary Chart showi ng the assigned 

micropaleontologi cal zones, inferred ages , l ithnlogy, 

important micropaleontological events (mostly species tops), 

pal eobathymetry. 

4 . A Kerogen Summary Chart showing the consensus ages, levels of 

Thermal Alteration (TAI), relati ve abunda nces of kerogen 

types . 



5. A Vitrinite Summary Chart showing the consensus ages, 

histograms of the vitri nite reflectance measurements which 

are divided i nto three categories: caved (hlue) , in situ 

(green) and reworked (rec1) . The in situ category is further 

s ubdivided into poor readings (horizontal lines) a nd good to 

excellent reading (solid colour). The means of the three 

main categories are indicated by correspondin~ly coloured 

triangl es . 
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BJOSTRATIGRAPHY AND MATURATION OF 

LEIF M-48 



Bujak Oavies Group 

EASTCAN et al. LEIF M-48 

GSC locality: 54° 17' 45.92"N, 55° 07' 20.17"W 

KB P.levation: 12.2ft Water depth: 165ft 

Casiny set at: 202ft, 384ft, 1130ft 

Total depth: 1879ft 

Interval studied for palynology: 1300-Gl30ft 

Interval studied for rnic ropal eontoloyy: 1300-6160ft 

CONSENSUS AGE 

1300-1450ft ~IJtM early Miocene (M) 

1490-1520ft t1Hat late 01 i gocene (M) 

1520-2110ft '&Ji• early Oliyocene (Ml 

211U-3920ft 11u .. late Eocene (M) 

3940-5040ft ,~-1'.., rniddl e Eocene ( P) 

5100-5550ft /' ~ ,_., ea r 1 y Eocene ( P) 

56?.0-5876ft 1?'il"' early Paleocene (M) 

S876-6034ft /tif,.. Maastrichtian {P) 

6034-6160ft 1f7f"t no age ass i gnrnent 

Leif M-48 ••••• 1 
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LEIF M-48 

PALYNOLOGICAL ZONATION 

1300-1370ft Systematophora ancyrea Zone or older (middle Miocene 
or older) 

1420-1450ft Cordosphaeri dium cantharel lum Zone or older (early 

Micoene or older) 

1490-3790ft No zonal assiynment (late Eocene to 13te Oligocene) 

3850-4870ft Areosphaeridi um fenestratum Zone (middle to late 

Eocene) 

4930-5040ft Eocladopyxis #LA Zone (middle Eocene) 

5100-5130ft Trinovantediniu~ #LA Zone (early Eocene) 

528ü-5712ft Oracodinium condyles Zone (early Eocene) 

5712-5800ft Ceratiopsis speciosa Zone (late Paleocene) 

5800-5876ft Alisocysta circumtabulata Zone (late Paleocene ) 

Not ohserved Palaeoperidinium pyrophorum Zone (early Paleocene) 

Not observed Spongodinium #LA Zone (early Paleocene) 

Not observed Spongodinium delitiense Zone (Maastrichtian) 



-
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5876-6034ft Impagidinium #LL Zone (Maast ri chti an) 

6034- 6160ft No zonal assignment (No age assignment) 
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SELECTED SPECIES 

1300-1370ft: Systematophora ancyrea Zone or older (middle Miocene or 
older) 

1300ft: 

1340ft: 

Systematophora ancyrea 

Selenopemphix nephroi des 

Tsugaepollenites igniculus * 

Retulaceoipollenites betuloides * 

Degree of Confidence: 2 

Remarks: Palynomorphs are rare in this section of the well, but the 

presence of~· ancyrea at 1300- 13?.0m indicates the penetration of 
middle Hiocene or older strata. It is possible that the section is 

pre-rniddle Miocene and that the absence of older rna rker species results 

frorn the general scarcity of palynornorphs. 

420-1450ft: Cordosphaeridium cantharellum Zone or older (early Miocene 
or older) 

1420ft : Cordosphaeridium cantharellum 

Deqree of Confidence: 2 

Rernarks: It is possible that this section is older than early Micoene 
because of the scarcity of palynomorphs including ma rker species. 
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1490-3790ft: No zonal assigmnent (late Eocene to late Oligocene) 

1520ft: Phthanoperidinium #LA 

1620ft: Para lecaniella indentata 

1820ft: Cribroperidinium guiseppei 

2040ft: Quercoidites #LA* 

2210ft: Botrychium dissectum * 
Pterocaryapollenites stellatus * 

2310ft: Juglanspollenites nigripites * 
Phthanoperidinium comatum 
Selaginella perinata * 

2470ft: 

3290ft: 

3580ft: 

Diporisporites * 
Brachyporisporites * 

Liquidambar #LA* 

Caryapollenites simplex* 

Faguspollenites #LA * 
Retitricolpites #LF * 

Degree of Confidence: 

Remarks: Palynomorphs are rare in this s~ction of the well, with few 

marker spec ies being observed. No zonal assignment wa s therefore poss­
ible. The presence of Phthanoperidinium #LA at 1520-1540ft suggests 
the possible penetration of Oligocene strata, although t he strati-
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gra phie range of this spec ies is uncertain. The occurrence of P. 
comatum at 2310-2330ft definitely indicates the penetration of 
Ol igocene or older strata, provid i ng this specimen i s in pl ace . It i s 
not possibl e to distinguish the late Eocene to late Oligocene 
palynological zones in this part of the well. 

3850-4870ft: Areosphaeridium fenestratum Zone (middle to late Eocene) 

3850ft: Araneosphaera araneosa 
Cordosphaeridium fi brospinosum 
Corylus #LA * 

3940ft: 

4120ft: 

4210ft: 

4300ft: 

4390ft: 

4480ft: 

Glaphyrocysta sp . indet. 
Lentinia serrata 

Glaphyrocysta vicina 

Pesavis #LB * 
Wetzeliella ovalis 

Areoligera senonensis 

Apectodinium homomorphum 
Cicatricosisporites paradoroqensis * 
Impletosphaeridium scalenfurcatum (common ) 

Pentadinium lati ci nctum 

Momipites coryloides * 

Cicatricososporites auritus * 
Trudopollis plena * 
Wetzeliella articulata 

Systemataphora placacantha 
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4660ft : Camarozonospori tes NLA * 

Oegree of Confide nce: 

Rernarks: The presence of the fu ngal spore Pesavis #LR at 3940- 3%0ft 

indicates the penetration of midd l e Eocene strata by compari sons with 

the strat igraphi e range of this species in the Canadian Beaufort . 

Penetration of the~- fe nestratum Zone is al so tentativel y indicated at 

3!350- 3870ft by the occurrence of ~· araneosa , and i s mo re de fi ni tel y 

indicat ed below 3940ft by t he species high lighted above. 

4930-5040ft: Eocladopyxis #LA Zone (middle Eocene) 

4931J ft: Eocladopyxis #LA 

5010 ft: Apectod inium homomorphum 
Cicatricosisporites dorogensis * 
Hys trichokolpoma salacium 

Hystrichokolpoma #LP 

Systematophora #LE 

Tiliaepollenites vescipites * 

Degree of Con fi den ce : 3 

5100-5130ft: Trinovantedinium #LA Zone (early Eocene) 

5100ft: Polysphaeridium subtile 

Thalassiphora patula 

Trinovantedinium #LA 

Degree of Con f idence: 4 



Buj ak Davi es Group 

5280-5712ft: Dracodinium condylos Zone (early Eocene) 

5280ft : Azoll a * 

5460 ft: 

5550ft: 

Dracodinium condylos 

Homotryblium tenu ispinosum 

Lentinia wetze li i 

Dinopte rygi um c l adoi des 
Glaphyrocysta divaricata 

Apectodinium augustum 

Apectodinium homomorphum (abundant) 

Areoliye ra senonens is (common) 

Homot ryblium pal lidum 

Wetzeliel la meckelfeldens i s 

Oegree of Confi dence: 3 

Leif M-48 ••••• 8 

Remarks : Penetration of the Q. condylos Zone i s i ndicated by the 

presence of Q. condylos in the cuttings sample at 5280-5300ft. The 

di noflagel late Isabelidinium ILP which is also a marker for t his zone 

was not recorded in southerly Lab rador Shel f wel ls inc l udi ng Le i f M- 48. 

5712-SBOOft: Ceratiopsis speciosa Zone (late Paleocene) 

571 2f t : Ceratiops is speciosa glabra 

Oeg ree of Confidence: Unknown 
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Remarks : Data in the present report for this and the und~rly i n g zones 
from Lei f M- 48 is taken from l.1a rss , Rujak & Hillia111s (1q79), i n which 

Wil l ia111s report ed results of ana l yses on sidewall core samples i nclud­

ing t hat at 5712ft . It i s the refore not poss ible to determine t he deg­

ree of confidence and in this and the underlyi ng zones at the present 

time . 

5800-5876ft: Alisocysta circumtabulata Zone (late Paleocene) 

5800ft: Alisocysta circumtabulata 

Degree of Confidence: Unknown 

Remarks : Data t aken fr om Barss, Bujak & Williams (1979 ) . 

5876-6034ft: Impagidinii.n Ill Zone {Maastrichtian) 

5876ft: Amphidiadema nucula 

Ceratiops is diebe li i 

Manumiella cretacea 

Degree of Confidence: Unknown 

Remarks: Data taken from Barss , Bujak & Wi l liams (1979). 

6034-6130ft: No zonal assignment (No age assignment) 
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MICROPALEONTOLOGICAL ZONATION 

Not observed Cassidulina tereti s Zone (l a te f1 iocene or younger) 

1300-1450ft Asteriyerina guerichi Zone (ea rly Miocene or ol der) 

1490- 1520ft Asteri ge rina bartoniana Zone (late Oligocene) 

1520-2110ft Ceratobul imina contraria Zone (ea rly Oligocene) 

2110- 3510ft Spiroplectammina adams i Zone (late Eocene) 

3580-4750ft Cyc lammina amplectens Zone ( l ate Eocene) 

4810-5190ft Haplophragmoi des acut idorsatum Zone (middl e Eocene) 

Not observed Bulimina ovata Zone (ea r ly Eocene) 

5250-5550ft Ka r re ri ell a apicu la r is Zone (early Eocene) 

Not observed Spiroplectammi na grzybowski Zone (early Eocene) 

Not obse rved Glomospira cha roides Zone ( l ate Paleocene) 

5620-6034ft Glomospi ra corona Zone (early Pa leocene) 

6034-6160ft No zonal assignment (no age assignment) 

Not observed Praecyst ammina globi gerinaeformis Zone (early 

Paleocene ) 

Not observed Rzehakina ~Zone (Maastrichtian) 

Not observed Arenobulimina do rbigny Zone (?Campanian) 
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SELECTED FORAMINIFERA 

1300-1450ft : Asterigerina guerichi Zone (early Miocene or ol der} 

1300ft Asterigerina guerichi 

Cassidulina te ret is (caved) 

Melon is aff inis ------
Degree of Confidence: 3 

1490-1520ft: Asterigerina bartoniana Zone (late Oligocene} 

14Y0ft Coscinodiscus HH 1 * 

Degree of Confidence: 2 

1520-2110ft: Ceratob1J l i mi na contra ri a Zone ( early 01 i gocene) 

1520ft 

159üft 

1720ft 

lflYüft 

Ceratobulimina contraria 

Fursenkoina schreibersiana 

Cyclogy ra involvens 

Gl obigerina cf. yeguaensis * 

Cyclammina placenta 
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Oegree of Confidence: 3 

2110-3300ft: Spiroplectarrmina adamsi Zone (late Eocene) 

2110ft 

2180ft 

2310ft 

2470ft 

2670ft 

3290f t 

3~0ft 

3480ft 

Coscinodiscus fH 2 * 
Cyclammina sp . 

Spiroplectarrmina adamsi 

~ subconica 

Gyroidinoides girardana 
Turrilina alsatica 

Pullenia guingueloba 

Abundant scaphopods 

Globigerina linaperta * 
Nodosa ria soluta 

Globigerina officinalis * 

Nodosaria latejugata 
Ammodiscus cretaceus 

Bathysiphon discreta 

Alabamina wilcoxensis 

Degree of Confidence: 3 
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35B0-4750ft: Cyclarrmina amplectens Zone (late Eocene) 

3580ft 

3680ft 

3790ft 

3880ft 

3970ft 

4150ft 

4630ft 

4720ft 

Bulimina kugleri 
Heterolepa grimsdalei 

Catapsydrax cf. howei * 
Cribrostomoides suhglobosus 
Pleurostomella paleocenica 

Stilostomella midwayensis 
Osangularia mexicana 

Trochammina defonnis 
Glandu l ina laevigata 

Pul lenia coryeli 

Nodosaria minor 

Vaginulinopsis decorata 

Haplophragmoides walteri 
Haplophragmoides ~ 

Cyclarrmina amplectens 

Degree of Confidence: 3 

Leif M-48 ••••• 13 

4810-5190ft: Haplophragmoides acutidorsatum Zone (middle Eocene) 

4810ft Haplophraginoides acutidorsatum 

Karreriella danica 
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5060ft 

5160ft 

Budashevaella multicamerata 
Recurvoides walteri 

Plectofrondicularia lirata 

Reophax pilulifer 
Lenticulina cassis 

Oegree of Confidence: 3 

5250-555ft: Karreriella apicularis Zone (early Eocene) 

5250ft 

5520ft 

Karrerfella apicularis 
Spiroplectammina navarroana 
Cibicides westi 

Trochammina aff. albertense 

Oegree of Confidence: 3 

5620-6034ft: Glomospira corona Zone (early Paleocene) 

5620ft 

5720ft 

6020ft 

Glomospf ra ~ 
Glomospira charoides 
Arnmodiscus peruvianus 

Spiroplectammina grzybowski 
Globigerina triloculinofdes * 
Clavulina cf. parisiensis 

Leif M-48 ••••• 14 
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Deg ree of Confidence: 3 

6034-6160ft: No zonal assignment (No age assignment) 

6130ft Rhi zammina indi vi sa (ca ved) 
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PALEOBATHYHETRY 

~t 

1300-1490fl1 /t( 

Cri te r i a: 

1490-17 50m 

Criteria: 

1790- 3210m 
Criteria: 

3290-3410m 

Cri ter i a : 

3480-4570m 

Cri te ri a : 

4630-SOlOm 

Cri teri a: 

5070-5550m 

Cri teri a: 

5620-6050m 
Cri teria: 

Inner Neri tic 

Asterigerina gueri chi , Melonis Affini s 

Inner Ne ritic to Middle Neritic 

Cos cinod iscus #H l, Gl obigerina cf. yeguaensi : 

Middle Neri tic to Outer Neri ti c 

Coscinodiscus #H2, Cy · lammina sp., Gyroidinoides 
girardana, abundant pyrite 

Outer Ne r itic 

Planktoni c forami nifera 

Outer Neritic to Uppe r Bathyal 
Bathysiphon discreta, Cribrostomoi des subglobosus 

Osangul aria mexicana, glauconite, py r i te 

Up pe r Bat hyal 

Cyclammina cf . amplectens , Haplophragmoides 

acutodorsatum , Karreriel la danica , Hap l ophragmoides 

wa lteri 

Up pe r Bathyal to Lower Bathyal 

Recurvoides walte ri, Buda shevaella mu l t icamerata, 

Pl ectofrond icul aria lirata, Reophax piluli fer 

Kar reriell a apicularis 

Lower llathyal 

Glomospira charoides, Amnoniscus glab ratu s, 

Clavul ina cf . parisiensis 



Bujak Davies Group Leif M-48 ••••• 17 

KEROGEN & TAI 

Oepth AM AT AG SA M or ST TAI 

1330. 0 35 20 10 15 15 2-

1650.0 30 20 10 15 15 10 2-

1850 . 0 30 20 5 10 20 10 2-

2110.0 40 25 10 10 10 2-

2240 . 0 40 25 10 15 10 

2500. 0 35 20 0 10 10 20 5 2-

2910. 0 35 35 0 5 15 15 2-

3610.0 40 30 10 10 10 2- 2 

3970.0 40 35 10 10 5 2-2 

4240 . 0 40 35 10 10 2- 2 

4470 . 0 40 35 10 10 2-2 

4600 . 0 35 30 15 10 2-2 

4870 . 0 40 30 15 10 2- 2 

5040. 0 40 30 10 10 2-2 

5220.0 40 30 10 10 2- 2 

5400. 0 40 30 0 0 15 10 

5490 . 0 40 35 0 0 10 10 

5500. 0 40 30 10 10 10 
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KEROGEN, TAI AND VITRINITE REFLECTANCE 

Kerogen s li des were av ail ab le for ana lysi s onl y between 1330-5600ft 

withi n the sect ion assigned an ea rly Eoce ne to earl y Miocene age . No 

sampl es were available fo r ana lys is below 5620ft where a hi atus is ind­

icated above a Maastrichtian to lower Paleocene section . The relative 

abundance of kerogen types i s fa i rl y constant th roughout the ex ami ned 

section with amorphous kerogen predominating and comprising ·,'rom 50% to 

751 of the tota l keroge n. The amorphous kerogen consists entirely of 

marine amorphous and degraded terrestrial amorphous ~aterial , with the 

mari ne amorphous ke r ogen bei ng sl i ghtly mo r e common . He r baceous 

keroyen dec reases slightly downhole in relative abundance from 35% ta 

101 . Most of this mate rial represents the degraded remains of terres­

trial plant mate ri al. Woody kerogen is sl i ghtly more common in the 

upper part of the sect i on but gene rally averages f rom 101 ta 151 of the 

total kerogen. Coaly inertinit ic material comprises 51 t a 101 of the 

tat a l kerogen . 

The l e vel of Thermal Alterat ion indicates that the ma rine amorphous 

kerogen is 1nature be low 5610ft and has some source rock potential for 

thermogenic liquid hyd r ocarbons. The TAI indicates that al 1 of the 

kerogen types are immature within the examined section from 

1330-5600ft. 

The fo l lo~1ing l evels of thermal matu ri ty a r e indi c a ted by vitrin i te 

rel ectance analysis. 

1380ft: Immature (Roi = 0.4 211) 

1980-4420ft: Onset of matu ri ty (Roi = 0 . 481% t o 0 . 52?.I) 

4960-61 30ft: Mature (Ro% = 0 . 6121 ta 0 .7041) 
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Throughout this wel l, cavi nys are µrevalent especi al l y within the int ­

erval between 44~0ft and 5400ft as well as at 6130ft . Reworkiny in the 

upper portion of the wel 1 is also prevalent be tween 13f!Oft and 3580ft. 

The hcs t sampl~ for indicating the r~aturity of the hasa l portions of 

the well is at 5760ft which i ndicates a thermal matu ri ty of . 704. 
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VITRINITE REFLECTANCE 

Key to Measurement Qualifying Labels 

E Excellent 

Good 
p Po or 

c Caved 
R Reworked 

Sal!ll le Oepth 1380 . 0 

0. 184 o. 245 o. 28 2 o. 265 o. 294 o. 299 o. 311 
o. 343 o. 356 o. 358 0 . 363 o. 382 o. 438 o. 450 
o. 463 0 . 48 1 o. 483 o. 519 o. 540 R o. 542 0.646 
o. 646 R 0.653 o. 723 0. 738 o. 794 R 0.852 0.863 
0. 877 R o. 898 o. 963 R 1. 036 l.050 1.063 l. 075 
1. 087 1.220 1 . 240 R 1. 458 R 1. 504 l.559 1.690 
1. 716 1. 77 3 1. 781 1. 7a2 R 

Actual Mean • 0.811 Ac tu a 1 Standa r d Deviat 1on • o. 485 

Ed1ted Mean • o. 421 Ed fted Standar d Oev1at 1on • o. 063 

Sal!ll l e Oepth 1960. 0 

0.164 o. 202 o. 221 o. 292 o. 317 o. 319 o. 345 

o. 37 1 o. 420 o. 424 o. 442 o. 479 o. 467 o. 500 

o. 503 o. 597 0.638 R o. 641 R o. 712 o. 778 R 0.827 R 

o. 966 o. 977 o. 987 1.040 R 1.138 1.171 R 1. 260 

1. 462 1.573 1. 706 

Actual He an • o. 708 Ac t ua 1 Standard Oev1at1 on • o. 421 

Edfted Mean • o. 481 Edft ed Standard Oe v1at 1on • o. 057 
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Sample Oepth 2580. 0 

o. 160 o. 183 0.1 88 o. 2?3 o. 227 o. 231 o. 242 

o. 271 o. 280 o. 304 o. 306 o. 371 o. 382 0.388 

o. 415 o. 47 5 o. 496 o. 498 o. 507 o. 509 o. 542 
o. 594 o. 681 o. 6\8 o. 699 o. 7 33 o. 810 o. 873 

o. 904 o. 919 o. 937 1. 152 1. 531 1. 725 

Actua 1 Mean = 0.572 Actua 1 Standard Oe vfatf on • 0. 37 3 

Edfted Mean • 0.570 Edit ed Standard Oev1at fon • o. 091 

Samp le Oepth 3080. 0 

0 .161 c 0.163 o. 213 o. 225 o. 272 o. 294 o. 308 
o. 323 c o. 353 o. 363 o. 447 o. 482 0.492 0.492 

o. 502 o. 504 o. 528 o. 548 o. 555 o. 565 0.620 p 

0.630 0 . 646 o. 660 o. 712 o. 739 o. 815 0.860 R 
0.908 o. 931 o. 943 R o. 974 0. 998 1. 059 1. 085 R 
1.127 1.137 1.156 R 1 . 198 R 1. 268 1. 315 1. 320 
1. 427 1. 570 1. 592 R !. 625 R 1. 598 1.887 

Actua 1 Mean • 0. 806 Actua 1 Standard Oevf at 1on • 0. 453 

Ed1ted Mean • 0. 529 Ed1ted Standard Oev1at1on • 0 . 043 

Samp 1 e Oepth 3580. 0 

o. 276 o. 286 o. 303 o. 322 o. 337 o. 376 o. 379 
o. 388 o. 410 o. 415 o. 425 o. 459 o. 495 o. 505 

o. 518 o. 526 o. 530 o. 574 p o. 589 0.608 o. 842 
0.883 R 1. 038 1.092 1.130 R 1.159 1. 295 1. 308 
1. 312 1.693 l. 704 1. 895 

Actua 1 Mean • o. 752 Ac tu al Standard Oevfat1on • 0 . 467 

Edfted Mean • 0. 543 Ed1ted Standard Oev1 at 1on = 0. 042 

Samp le Oepth 3970. 0 

o. 303 o. 328 o. 331 o. 335 o. 345 o. 360 o. 367 

o. 374 o. 375 o. 380 o. 385 o. 390 o. 421 o. 426 

o. 434 o. 435 o. 437 o. 445 o. 461 o. 479 o. 481 

o. 489 o. 555 o. 565 o. 731 

Actua 1 Mean • 0. 425 Actua 1 Standard Oev1at1 on • o. 093 

Edlted Mean • 0. 505 Ed fted Standard Oev1at1on • 0.044 
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S•""!' le Oepth 4420.0 

o. 242 o. 274 o. 291 o. 314 o. 317 o. 318 o. 351 

o. 385 o. 448 o. 512 o. 520 o. 608 

Actua 1 Mean • 0 . 382 Actu a 1 Standard Dev1at1on = 0 .115 

Ed1ted Mean • 0. 522 Ed1t ed Standard Oev1at1on • 0 . 066 

Sa""!' le Oepth 4960. 0 

o. 262 o. 291 0. 294 o. 342 o. 668 o. 696 

Ac tual Hean • 0 .426 Actual Standard Oev1 at 1on • o. 201 

Ed1ted Mean • 0 .682 Ed1ted Standard Devi at fon • 0 . 020 

Samp l e Oepth 5220 . 0 

o. 217 o. 249 o. 274 o. 279 o. 304 o. 340 o. 359 
o. 360 o. 431 

Actu al Mean • o. 313 Ac tua 1 Standar d Oev1at 1on • 0.066 

Samp le Oepth 5310. 0 

o. 245 o. 257 o. 258 o. 260 o. 278 o. 283 o. 295 

o. 315 o. 327 o. 368 o. 468 o. 493 o. 512 0.868 

Actua l Mean • o. 37 3 Actu a l Standard Oev1at 1on • 0 .169 

Ed 1ted Mean • o. 490 Ed H ed Standard Oev1at1on • o. 031 

Samp l e Oepth 5400. 0 

o. 209 o. 250 o. 300 o. 309 o. 358 o. 363 o. 396 

o. 439 o. 447 o. 511 o. 67 3 1. 020 

Actua l Mean • 0 . 440 Actual Sta nda rd Dev1at1 on • o. 221 

Ed1ted Mean • 0.511 Ed1ted Standard Oev1at1 on • 0 . 000 
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Samp le Depth 57 60. 0 

o. 259 0. 309 o. 390 o. 39 1 o. 478 o. 480 o. 512 
o. 550 o. 569 o. 627 o. 650 o. 660 o. 685 o. 693 

o. 772 o. 784 o. 786 0.801 o. 867 o. 920 o. 957 
1.072 R 1.147 1.149 l. 236 l . 250 1. 280 l. 485 
l. 509 R 1. 620 1. 738 1. 745 l. 780 1. 890 

Actual Mean • 0. 942 Actua 1 Standard Devl at ton • o. 468 

Edtted Mean • 0. 704 Edlted Standard Dev1at1on • 0 . 099 

Sa"llle Dep th 6130. 0 

0 . 144 o. 222 o. 243 o. 255 0. 371 o. 601 o. 615 
o. 615 

Actu a 1 Mean • o. 383 Actu a 1 Standard Dcvl at ton • 0.198 

Ed1ted Mean • o. 610 Ed Hed Standard Dev1at1on • o. 008 





BIOSTRATIGRAPHY AND MATURATION OF 

NORTH BJARNI F-06 



Bujak Davies Group 

PETRO-CANADA NORTH BJARNI F-06 

GSC locality: 55° 35' 30" N, 57° 45' 49" w 
KB elevation : 12m Water depth: 162m 

Casin9 set at : 412m, 1153m 

Total depth: 2812m 

North Bjarni F-06 ••••• l 

Inte rval studied for palynol ogy : 420- 2812m 
Interval studied for mi cropal eontology : 420- 2812m 

CONSENSUS AGE 

420- 690m late Miocene (M,P) 

710- 720m early to middle Hiocene (P) 
740-1290m early Ol igocene (P) 

1310-1650m late Eocene (P) 

1670-1800m middle Eocene (M) 

1820- 2190m early Eocene (M,P} 

2210-2340m late Paleocene (M , P) 

2360-2380m Maastr ichtian (M ,P) 

2390-2400m Maastricht ian to Campanian (P) 

2420-2490m Coniaci~n to Tu ronian (P) 

2510- 2812m early to middle Albian (P) 
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NORTH BJARNI F-06 

PALYNOLOGICAL ZONATION 

420- 690m Opercul od i nium centrocarpum Zone or older (late 

Miocene or older) 

710- 720m Systematophora ancyrea Zone to Cordosphaeridium 

cantharellum Zone (early t o middle Miocene ) 

740-1290m Areosphae r id ium arcuatum Zone (early Ul igocene) 

1310- 1470m Deflandrea #LR Zone (late Eocene to early Oli gocene ) 

1490-1710m Areosphaeridium fenestratum Zone (middl e to late 

Eocene) 

1730-1800m Eocladopyxis #LA Zone (middle Eocene) 

1R20-201Um Trinovantedinium #LA Zone (early Eocene) 

2030-2190m Dracod i nium condylos Zone (ea rly Eocene) 

?.210-2250m Cerati opsis speci osa Zone (late Pa leocene) 

2270-2280m Alisocysta circumtabulata Zone to Pa laeoperidinium 
pyropho rum Zone (early to late Paleocene) 

2300- 234Um Spongodinium #LA Zone (ea rly Pa l eocene ) 

235U-2370m Spongodi nium delit i ense Zone to Impagidinium #LL 

(Maastrichtian) 
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2390-2400m Isabelid i nium cooksoniae Zone t o Chatangiel la 
tri partita Zone (Maast richtian to Campanian) 

Not observed Hystrichosphaeridium difficile Zone (Campan ian) 

Not observed Palaeohystrichophora infusorioides Zone (early 

Campani an) 

Not observed Senoniasphaera rotundata Zone (Santonian) 

2420-2490m Cometodinium obscurum Zone (Coniacian to Turonian) 

Not observed Kiokansium ~Zone (Cen0fl1anian) 

Not observed Epelidosphaeridia spinosa/Trilobospor ites cras sus 

Zone {late Albian to early Cenomanian) 

Not observed Trilobosporites humilis Zone (middle Albian) 

2510-2610m Parvisaccites amplus Zone (early to middle Albian) 

2630-2812m Mude rongia asymmetrica Zone (early to middle Albian ) 
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SELECTED SPECIES 

420-690m: Operculodinium centrocarpum Zone or older (late Mi ocene or 
ol der) 

420m: 

440m: 

530m: 

560m: 

650m: 

Caryapollenites s implex * 

Cor y lus #LA * 
Quercoidi tes #LA * (?reworked) 

Tsuyaepol l en i tes igniculus * 

Lingulodinium machaerophorum 

Tsugaepollenites viridifluminipites * 
Veryhach i um tri spinosum 

Osmundacidites clayt oni tes * 

Operculodin i um cent roca rpum 

Oegree of Confidence : 

Rema rks: The occurrence of Caryapollenites simplex at 420- 440m 

tentatively suggests the penet ration of l at e Mi ocene or older strata, 

although the stratigraphie range of f. simplex in the Labrador Shelf 

region is uncertain . The occurrence of L. machaerophorum at 530-550m 

supports the age assigni~ent . It is possible that the section i s older 

and that pre-l at e Miocene marker species were not observed due to thei r 

sca rci ty. 
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710-720m: SystematJphora ancyrea Zone to Cordosphaeri di~ cantha rellum 

Zone (early t o mi ddle Miocene) 

710m: Syst ematophora ancyrea 

Spiniferites pseudofurcatus 

Oegree of Confidence: 2 

Re1na r ks : The single sample avai l able fr om thi s interval at 710-720m 

contains t he rniddle Miocene and ol der ma r ker species 2_. ancyrea but the 

presence of lower Miocene strata withi n th i s inte rval cannot he 

discounted. It i s possible t hat t hi s inte rval i s older than Miocene 

and that Oli gocene marke r sµec i es were not observed due to their 

sca rcity. 

740-1290m: Areosphaeridium a rcuatum Zone (earl y Oligocene) 

740m: Cyclonephelium sp. E, Williams & Brideaux 1975 

770m : Hystrichokolpoma r i gaudi ae 

Deflandrea heterophlycta 

800m: 

830m: 

95Um : 

Chiropteridi um #LS (reworked) 

Cicat ricosisporites dor ogensis * 
Deflandrea phosphoritica 

Cordosphaeridium cantharel lum 
Dicel laesporites * 

Lentinia se rrata 
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llOOm : 

1130m: 

1160m: 

12i'Om : 

P80m: 

Fagus ff LA * 
Ouercoi dites #LA * ( common) 

Ulmipollenites undulosus * 

Chi ropteridium mes pilanum 

Ericiµ i tes compactipollenia tus * 

Alnipoll enites ve rus * 

Mo1~ i pi t e s cor y 1 oi des * ( 1 rewor ked) 

Oegree of Confidence: 2 

Remarks: The occurre nce of early Oligocene marker sµecies in several 

samples from this inte rva l indi cates penetration of the!::_. arcuatum 

Zone . The top of thi s zonal bounrla ry is indicated as being tentative 

because the ma r ker spec i es oc cur as single specimens in samples from 

ti1 is interva l, and it i s pos s ible that the top of the lower Oligocene 

secti on occurs sli ghtly above 740m. 

1310-1470m: Deflandrea #LR Zone (late Eocene to early Oligocene) 

1310m : Cicatricosisporites paradorogensis * 

1340m: J ugl a nspo l l e nites ni gripites * 
Paral eca nie lla indentata 

1370m: 

140Um : 

Pt e r oca ryapollenites stellatus * 

Oefl andrea #LR 

Tricol pi tes #LR * 
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Oegree of Confidence : 2 

Remarks: The t op of the Oefla nd rea #LF Zone is t entatively i ndicat ed 

at 1310-1 330m by the occur rence of the fern spore f. paradorouens i s , 

although the strati yraphic ranye of this species in the Labrador Shelf 

region is uncertain. A more definit e t op for the zone is indicated by 

the occurrence of the dinoflagel la te Oefl andrea #LR at 1400-1420in . 

1490-1710m: Areosphaeridium fenestratum Zone (middle to late Eocene) 

1490m : Chiropteridium HLS 

1550m : 

1640m: 

1670m: 

1700m: 

Dinopt erygium cl adoi des 

Micrhystridium fragile (abundant) 

Phthanoperidinium #LG 

Araneosphaera araneosa 

Hystrichokolpoma salacium 

Rou seispor i tes #LA* 

Systematophora placacantha 

Kisselovia crassiramosa 

Palaeocystodinium golzowense 

Thalassiphora patu l a 

Wetzeliella articulata 

Degree of Confi dence: 3 

Remar~ Penetrat ion of this zone i s str ongly i nd i cated by t he 

occurrence of both the dinofl agel lat e speci es Chiropteridium #LS and 
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ahundant speci mens of the acri t a rch M. frayi le in the sampl e at 

1490-1510m, with othe r ma rkers be iny common in several unde rl ying 

samples as indi cated above . 

1730-lBOOm: Eocladopyxis #LA Zone (middle Eocene) 

1730m : Eocladopyxis #LA 

l 790m: 

Glaphyrocysta vicina 

Phthanoperidinium mu lt ispinosum 

Systematophora #LE 

Horologinella #LA 

Degree of Confidence: 3 

Remarks: Unlike many ~iells studied duriny the present project , t he 

Eocladopyxis #LA Zone i s well-represented in North Bjarn i F-06 at 

1730-1750m by the occurrence of bath Eocladopyxi s #LA and 

Systematophora #LE . 

1B20-2010m: Trinovantedinium #LA Zone (early Eocene) 

1B20m: Azolla * 

1850m: 

Homotryblium oceanicum 

Lentinia wetzeli i 

Trinovantedinium #LA 

Wetzeleilla meckelfeldensis 

Apectodinium homomorphum 
Hafniasphaera cryptovesi culata 

Polysphaeridium subtile 

Que rcoidites #LG * 
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1880m: 

1910m: 

1940m: 

Achi l leodin ium bi formoides sensu He il man -Cl ausen 1985 

Homotryblium pallidum 

Tha l assiphora pelay i ca 

Areolige ra senonensis 
Crib r operidinium giuseppei 

Cordosphae r i dium fibrospi nosum 

~ collige rum 

Homotryblium tenuispinosum 

Kisselovia edwardsi i 

Trinovantedinium ILS 

Cicat ricosospori tes auritus * 
Heterau l acacysta l epta l ea 

Kisselovia crass i ramosa 

Systematophora #LC 

Degree of Confidence: 4 

Remarks: Penetrat i on of the Trinovanted i ni um #LA Zone i s strong ly 

indicated by the marker species listed above i n the sample 1820-1840m , 

pl us mos t underl ying sampl es from the interval . 

2030-2190m: Dracodi ni um condylos Zone (early Eocene) 

2030m: Dracodi nium condylos 

Glaphyrocysta exube rans 

20GOm: Pl atycaryapollenites pl atycaryoides * 

2090m: Hystricllko lpo~1a ci nctum 

Isabelidi nium ILP 
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2120m: Homotryblium ctbbreviatum 

2150m: Areo3phaeridium sp.A, Williams & Bujak 1977 

Degree of Confidence: 3 

2210-2250m: Ceratiopsis speciosa Zone (late Paleocc~el 

2210m: Adnatosphaeridium robustum 

Alisocysta #LA 

2240m: 

Ceratiopsis speciosa glabra 

Oracodinium simile 

Hystrichokolpoma #LP 

Paraaln ipollenites confusus * 

Oegree of Confidence: 3 

Remarks: Penetratio~ of the C. speciosa Zone is indicated by the 

occurrence of the dinoflayellate .f_. speciosa ~l abra at 22 10- 22 30m. The 
species Alisocysta #LA may range into the C. speciosa Zone in wells 

from the Labrador Shelf . 

2270-2280m: Alisocysta circumtabulata Zone to Palaeoperidinium 

pyrophorum Zone (early to late Paleocene) 

2270~: Alisocysta crassitabulata 
Areoli ge ra senonensis (abund ant) 

Cerati ops i s speciosa spec iosa 

Oegree of Con fidence: 3 
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2300-2340m: Spongodini1JT1 #LA Zone (early Paleocene) 

2300m : Alisocysta margarita 

Alisocysta circumtabulata 

Gonyau lacysta wetzelii 

Fromea fragilis 

Palaeocystodi ni um lidiae 

Phe lodi nium t ri cus pe 

Trithyrodinium evittii 

Palaeoperidinium pyrophorum 

Spongodinium #LA 

2330m: 

Pervosphaeridium pseudhystrichod ini um 

Cordos phaeri dium inodes longipes 

Hystrichosphaeridium t ubife rum 

Isabelidin i um cretaceum (?reworked) 

Trithyrodinium #LA 

Oegree of Confidence : 3 

2360-2370m: Spongodinium delitiense Zone to lmpagidinium Ill Zone 

(Maastrichtian) 

2360m: Ceratiops is diebelii sensu Mclntyre 1975 

Manumiella cretacea 

Oligosphaeridi um complex 

Degree of Confidence: 2 
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Rema rks : The presence of Manwniel la cretacea at ?.360-23fl0m indicates 

penetrat ion of the Jmpagi dini um #LL Zone . lt i s possib l e t hat a 

condensed sequence occurs i mmed i at el y ahove this samp le or wit hin this 

sampl e interval whi ch inc ludes st r atn of the Maastr icht ian S. 

delit iense Zone. 

2390-2400m: lsabelidi nium cooksoniae Zone to Chatangiella tripartita 
Zone (Maastrichtian to Campanian) 

2390m: Ceratiopsis diebeli i 

Chatangiella ditissima 
lmpagidin ium #LL * 
Spongodin ium delitiense 

Oegree of Confidence : 2 

Remarks: The occu rrence of f. di tissima in the cuttings sample at 

2390- 24 10m i ndicates penetration of the f . tripa rt ita Zone . Jt is 

possible that t his sample or t he int erval bet ween 2370m and 2390m 

incl udes a condensed seq uence including t he Jsabe l idinium cooksoniae 

Zone . 

2420-2490m: Cometodinium obscurum Zone (Coniacian to Turonian) 

2420m: Tripo roletes radiatus * 
Cleistosphaeridium huguonioti i 

2450m: 

2480m: 

Parvisaccites radiatus * 
Fl orentinia buspina 

Manu111iella lata 

Rugubivesicu l ites reductus * 
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Degree of Conf idence: 3 

Rema rks : The presence of .f.. huguoniotii and f_. buspina sugge~ts t ha t 

i t is the lower porti ons of the Cometodinium obscurum Zone of Turonian 
age • .f.· obscurum i s found caved i nto the next lower zone at 2540m , 

confirming the presence of C. obscurum Zone within thi s well. 

2510-2610m: Parvisaccites amplus Zone (early to middle Albian) 

2510m : Cereb ropollenites mesozoi cus * 
El l ipsoidi ctyum imperfectum 

Parvisaccites amplus * 

2540m: 

?.500m: 

Cometodinium obscurum (depressed top) 

Kiokansium ~ (depres sed t op) 

Aptea polymorpha * 
Canningia attada l icum cf . 

Degree of Conf idence: 4 

Rema r ks : A mar ked hi atus i s indicated between 2490m and ?.5 10m. The 

presence of Ki oka ns i um pol ypyes wi t hin this zone may indicate cavings 

of Cenomanian age . 

2630-2792m: Muderongia asyTf!lletrica Zone (early to middle Albian) 

2630m: Muderongia asyTf!lletrica 

2660m: Cedripi tes canadens i s * 

2590m : Mude rongia #LS 
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2720m: Podocarpidites granulosus * 

2780m: Podocarpidites epistriatus * 

Degree of Confidence: 4 

Remar ks: The lack of terrestrial fern spores , which are generally 

present within this zone, may indicate a more distal sedimentary 

environment than for similar intervals in other wells. 
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MICROPALEONTOLOGICAL ZONATION 

420- 930m Cassidulina teretis Zone (late Miocene or younger) 

950- 990m Asterigeri na guerichi Zone (early Miocene or older) 

1010- 1050m Asterigerina bartoniana Zone (late Oligocene ) 

1070-1320m Ceratobul imina cont raria Zone (early Oligocene) 

1340-1520m Spi rop lectammina adamsi Zone ( l ate Eocene) 

1640-1650m Cycl ammina amplectens Zone (late Eocene) 

1670-lBOOm Haplophragmo ides acutidorsatum Zone (middle Eocene) 

18?.0-1950m flu li mi na ovata Zone ( ea rl y Eocene) 

1970- 1980m Karreriella ap icula ris Zone (earl y Eocene) 

2000- 2250m Spi roplectammi na grzybowski Zone (early Eocene) 

2270-2280m Glomospira charoides Zone (late Paleocene) 

2300-2340m Glomospira corona Zone (earl y Pa leocene) 

Not obse rved Praecystarnmina globigerinaeformis Zone (early 

Paleocene) 

2360-2400m Rzehakina ~zone (ea r ly Paleocene) 
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2420- 24qom Arenobulimina dorbigny Zone (?Campanian) 

2510- 2812m No zonal assignment (No age assignment) 
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SELECTED FORAMINIFERA 

420-930m: Cassidulina teretis Zone (late Miocene or younger} 

440m Glob1ger1na bulloides * 

Degree of Confidence: 

Remarks: The age and zonal assignments for this interval are only 

tentative, due to poor fossil recovery. The reported stratigraphie 

range of .§.. bulloides is early Oligocene to Holocene (Jenkins, in Bol li 
et al., 1985). 

950-990m: Aster1gerina guerichi Zone (early Miocene or older) 

950m Heterolepa sp. 1 

Guttulina problema 

Degree of Confidence: 
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1010-1050m: Asteri gerina bartoniana Zone (l ate Oligocene) 

1011Jrn Coscinodiscus HH 1 

Gyroidinoides cf. anyus tiu~bilica t a 

Oegree of Confidence: 2 

1070-1320m: Ceratobulimi na contraria Zone (early Ol i gocene ) 

1070m 

llOOm 

1154m 

llfiOm 

1220m 

1280m 

1310m 

Text ularia smithvillensi s 

Gyroidinoides girardana 

Cibicidoides propri us 

Hoeglund ina elegan s 

Lenti cul i na #H 1 

CASING 

Textularia sp. 

Cyc l alllTl i na sp . 

Coscinod i scus sp . + 

Alveolophragmium #H 1 

Glanduli na laevigata 

Ammodiscus cretaceus 

Eponides plumme rae 

Gl oborotaloides suteri * 

Oegree of Confidence: 3 
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1340-1620m: Spiroplectall'lllina adamsi Zone (late Eocene) 

1340m 

1370m 

1400m 

1430m 

1460m 

1490m 

Haplophragmoides eggeri 

Rathys iphon discreta 

Nod osa r ia elegant i ssima 

Cyclammina pl acenta 

Spiroplectall'lllina adamsi 

Haplophragmoides walteri 

Trochammina collyra 

Cribrostomoides subglobosus 

Cyclammi na cancel l ata 

Recurvoides walteri 

Lenti culina midwayens is 

Ceratobulimina contraria 

Pull eni a guingueloba 

Trochammi na inflata 

Coscinodiscus #H 2 * 

Cribrostomoides scitulus 

Gl obigerina linaperta * 

Oegree of Conf idence : 3 



... 
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1640-1650m: Cycla11111ina amplectens Zone (late Eocene) 

1640m Vaginulinopsis decorata 
Trifarina cf. gracilis 

Cibi cidoides blanpiedi 

Oegree of Confidence: 3 

Remarks: The top of this zone cou l d be l ocated at 1490m due to the 

highest occurrence of C. scitulus 

1670-lBOOm: Haplophra!Jlloides acutidorsatum Zone (middle Eocene) 

1670m 

1730m 

1760m 

1790m 

Haplophragmoides acutidorsatum 

Trochammina globigeriniformis 

Nodosaria cf. minor 

Ammodiscus peruvianus 
Stilostomella midwayensis 

Cyclammina amplectens 

Catapsydrax cf. dissimflis * 

Degree of Confi dence: 3 

Rema rks: The presence of C. cf. di ssimilis indicates a maximum age of 

middle Eocene at the bottom (1790-1800m) of t his zone. 
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IB20-1950m: Bul1mina ovata Zone (early Eocene) 

1820m 

1850m 

1880m 

1910m 

Bulimina ovata 
Anomalinoides àcuta 
Reophax pilulifer 

Cibi cidoides mi ri f icus 
Trochammi na deformis 

Budashevael la mult i camera ta 
S1phogener1no1des ele9anta 

Hoeglundina eocenica 
Bulimina alazanensis 
Plectofrondicularia li rata 

Degree of Confidence: 3 

1970-2100m: Karrer1ella ap1cularis Zone (early Eocene) 

1970m 

2030m 

Karreriella ap1cularis 

Spiroplectammina mexiaensis 

Arrmodiscus glabratus 
Trocharrminoides subtrullisatus 

Bathys iphon discreta 



Bujak Oavies Group 

2090m Acarinina soldadoensis * 
Planularia toddae 
Saccammi na sphaerica 

Oegree of Confidence: 3 
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Remarks: The top of this zone could be located at 1880m due to the 

highest occurrence of Siphogener i noides el ega nta. 

2210-2250m: Spfroplectanmina grzybowskf Zone (early Eocene) 

2210m 

2240m 

Bulimina cf. guadrata 
Cibicidoides alleni 

Heterolepa grimsdale i 

Ammobacul i tes expansus 

Chilostomella cylindroides 

Haplophragmoides linki 
Hap lophragmoides impensus 

Spiroplectammina navarroa na 

Bulimina guadrata 

Clavulina parisiensis 

Oegree of Confidence: 3 

2270-2280m: Glomospira charoides Zone (late Paleocene) • 

2270m Glomospira charoides 

Gavelinella micra 
Ammobaculites polyt halamus 
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Bulimina midwaye nsis 
Gavelinell a danica 

negree of Confidence: 3 
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2300-2340m: Glomospira corona Zone (early Paleocene) 

2300m Glomospfra ~ 
Gavelinella becariiformi~ 
Dorothia trochofdea 
Saccammina placenta 
Pelosina sp. 

Oegree of Confidence: 3 

2360-2400m: Rzehakina epigona Zone (Haastrichtian) 

2420m 

2390m 

2403m 

Rzehakina epigona 
Dorothia oxycona 
Haplophragmoides cf . suborbicularis 

Saccammina complanata 
Anlnolagena clavata 

CASING 

Degree of Confidence: 3 
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2420-2490m: Arenobulimina dorbigny Zone (Campanian? 

2420m Arenobulimina dorbigny 

Uvige rinammina jankoi 

Degree of Confidence: 3 

2510-2792m: No zonal assignment (No age assignment) 
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PALEOBATHYMETRY 

410- 420m 

Cri teri a: 

440- 540m 

Criteria: 

560- 630m 

Cri teri a: 

650- 780m 
Cri teri a: 

800- 900m 

Cri teri a: 

920- 990m 
Cri teri a: 

1010-1260m 

Cri te ri a: 

1280-1320m 

Criteri a: 

1340-1410m 

Cri teri a: 

Non-marine to Transitional 

No foraminifera 

Inner Ne rit i c 

Globigerina bulloides, marine dinof lagellates 

Transitional to Inne r tleritic 

No foraminifera to 950m , angiosperm pollen 

Inner Neritic 
Marine dinoflagellates to 950m 

Transitional to Inner Neritic 

Fungal spores 

Inner Neritic 
Marine dinoflagellates, Guttu li na problema 

Inner Neritic to Middle Neritic 

Coscinodiscus #H 1, Text ularia smithvillensis, 

Gyroidinoides girarrlana 

Middle Ne rit i c 

Globorotaloides suteri, Arnmodiscus cretaceus 

Middle Neritic to Outer Neritic 

Bathysiphon discreta, Cyclammina placenta, 

Haplophragmoides ~ 
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1430-1440m 

Cri teri a: 

1460-1G20m 
Cri teri a: 

1640-lBOOm 

Cri teri a: 

1820-2280m 
Cri teria: 

2300-2400m 
Cri teri a: 

2420-2490m 

Cri te ri a: 

Remarks: 

2510-2640m 
Cri teri a: 

Outer Ne ritic 

Haplophragmoides walteri, Trochammina collyra 

Oute r Neritic to Upper Bathyal 
Cribrostomoides subylohosus, Cyclammina cancellata, 

Recu rvoi des walteri, Cribrostomoides scitulus 

Upper Bathyal 

Haplophragmoides acutidorsatum, Trochammina 

globiyeriniformis, Cyclammina amplectens 

Upper Bathyal to Lower ~athyal 
Reophax pilulifer, Budashevaella multicamerata, 

Karreriella apicularis , Ammodiscus glabratus, 

finer-grained Bathysiphon discreta, Chilostomella 

cylindroides 

Lower Bathyal 
Glomospira corona, Saccammina complanata, Pelosina 

sp., Ammolagena clavatâ 

Upper Bathyal to Lower Bathyal 

Oecrease in diversity and abundance 

Paleoenvironments interpreted from 2400m to 2640m are 

only tentative due to poor fossi l recovery. 

Middle Neritic to Outer Neritic 
Poor fossil recovery, quartz grains 
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KEROGEN & TAI 

Depth AM AT AG SA H BT ST TAI 

G50. 0 35 55 2-

770. 0 30 55 10 2-

860.0 35 50 10 2-

950.0 35 50 10 2-

1100. 0 10 25 35 25 2-2 

1310.0 10 25 35 25 22 

1430. 0 10 30 30 25 2- 2 

1520. 0 10 25 35 25 2-2 

1610.0 5 20 35 30 2-2 

17 30. 0 10 25 0 30 25 2-2 

1820.0 10 20 5 35 25 2- 2 

1940. 0 10 25 0 30 30 2-2 

2030. 0 10 25 25 20 15 

2150 . 0 10 25 25 20 15 

2240. 0 10 25 30 15 10 

2330.0 10 15 35 25 
2450. 0 20 40 20 

2540. 0 15 45 20 

2660. 0 0 0 20 50 25 2+ 

2750. 0 0 0 20 50 25 2+ 

2805 .0 30 40 20 2+ 

2812. 0 30 40 20 
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KEROGEN, TAI AND VITRINITE REFLECTANCE 

The interval from 650- 950m of early Ol igocene age is devoid of amor­

phous kerogen . Woody ke roge n compri ses 5U% to 551 , coaly i nertini ti c 

ke rogen comp rises 5% to 101, and herbaceous kerogen 35% to 401 of the 

total kerogen . The i nterval from 1100- 2240m contains relatively high 

r e lat ive abundances of amo rphous ke royen, reaching a peak of 40% in the 

sampl e at 1430m. Marine amorphous kerogen occurs in relatively low 

quant ities (5% to 1U%} throughout this interval. Coaly inert ini tic 

kP r ogen compri ses 5% in the uppe r part of thi s interval above 1940m, 

but increases t o 15% in the lower pa rt of the section in strata of late 

Paleoce ne age. Woody keroyen is relatively uncommon COl'lpared to the 

ov e rlyi ng and underl yi ng i nte r va l s and averages 25% . He rbaceous kero­

gen compri ses between 30% and 40% of the total keroye n content . The 

interval from 2330-2450m of Coniacian-Tur onian and Maastr icht ian age 

contains 101 to 15% amo r phous kerogen , 20% to 25% coaly inert i ni ti c 

kerogen, 35% to 40% woody ke r ogen and 25% to 301 he rbaceou ~ ke r ogen. 

The Lower Cretaceous i nterva l is devoid of amo rphous ke rogen or con ­

tains only rare qua ntities (mostly 5%} . Coa l y ine rtinit ic kerogen, 

woody kerogen and he rbac~ous keroyen a re gene rally present in approx i­

mately equal proportions to those in the ove rl y i ng Uppe r Cretaceous 

i nterva l • 

The level of Thermal Alte ration increase from a value of 2- at 650m , 

to a val ue of 2- t o 2 below llOflm in strata of ea r ly Oligocene age , 

to a val ue of 2 at 2030m in strata of ea rly Eocene age, to a val ue of 

2+ below 2660m in strata of early Albi an to late Apt ian age . The l~ve1 

of Thermal Alteration and the kerogen types i ndicate sou r ce rock poten­

tial for liqui d hydroca rbons fr om the marine amo rphous kerogen in the 

interval from 111J0-2240m of upper Paleocene to l ower Oli gocene age . 

Sou rce r ock pot ential for predominant l y ga seous hydroca rbons is indi ­

cated from the he rbaceous and 1~oody kerogen be l ow 2660m in the Lowe r 

Cretaceous section. 
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The follov1ing le vel s of t hennal matu rity are ind i cated by vitrinite 

reflectance analys is 

435- 940m: Immat ure (Ro% = 0. 204% to 0. 326%} 

1100-1460m: Inde terminate (Barren or Ro% is widely divergent) 

1490-2300m: Onset of matu rati on (Ro% = 0.415% to 0. 555% } 

2470-264 5m : Matu re (Ro% = 0. 729% to 0. 1354% ) 

2805m: Hi ghly ma t ure (Ro% = 1.004%) 

The i nte rval between llOOm and 2120m contained numerous ba rren samples 

or unreliable populat i on dist ribut ions . 
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Sarre> l e Oepth 435. 0 

0.140 p o. 164 

o. 430 E o. 435 
o. 825 0.897 
l. 973 

Actua 1 Mean • o. 710 

Ed f ted Hean • o. 296 

Sarre> le Oepth 610 . 0 

0.122 0.122 
o. 252 o. 278 

Actu a 1 Mean • 0. 234 

Ed fted Mean • 0. 204 

Sarre> le Depth 775 . 0 

0.120 0 .134 

Ac tu al Mean • o. 325 

Ed1ted Hean • O. !Jl 

VITRINITE REFLECTANCE 

Key to Measuremen t Qual i fyi ng Labels 

o. 206 
o. 537 
1. 005 

E Excellent 

Good 

P Poor 

C Caved 

R Reworked 

o. 215 
o. 593 
1.156 

Actua 1 Standard Deviat f on • 0. 483 

Edfted Standard Oevfatfon • 0. 118 

0 .1 22 0.125 
o. 324 o. 324 

Actu a 1 Standard Oevfat fon • 0.128 

Ed f ted Standard Dovfa tfon • 0 . 082 

0 .140 o. 907 

Actua 1 Standard Devf atf on • 0 . 388 

Ed fted Standar d Devfat fon • 0. 010 

o. 293 

o. 596 
1.169 

0 .1 64 
o. 555 

o. 37 3 0. 404 
o. 609 o. 769 

1. 252 1. 565 

0.167 o. 249 
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Sa""' le Depth 940. 0 

o. 210 0. 212 o. 221 o. 252 o. 316 o. 360 0.381 

9 . 414 o. 445 o. 449 D. 500 o. 516 o. 524 o. 563 

o. 664 D. 707 o. 755 D. 916 o. 932 1. 201 

Actual Mean o. 528 Actual Standa rd De via t ion o. 268 

Edfted Mean o. 326 Ed1t ed Standard Deviat fon • 0 . 097 

Sa""' le Depth 1lDD.0 

0.000 

Actu al Mean • o. 000 Actu a 1 Standard Oeviat ion • 0. 000 

Ed1ted Hean • D. 000 Ed fted Standard Dev i at ion • 0. 000 

SarT1lle Oepth 1275. 0 

0.140 o. 230 o. 290 o. 399 D. 411 0.472 o. 512 
o. 522 o. 61D 0 . 638 D. 649 o. 707 o. 78D D.810 

0 .847 D.849 o. 852 D. 933 o. 938 1. 048 1. 059 

1 .1 15 1.180 R 1. 472 1. 542 1. 627 

Actu a 1 Mean • 0. 794 Actual Standard Oeviat ion • o. 390 

Edlted Mean • 0.570 Ed ited Standard Deviation • 0.127 

SarT1lle Oepth 1430 . 0 

o. 290 

Actua 1 Hean • o. 290 Actual Standard Deviat ion • 0.000 

Samp le Depth 1460. 0 

o. 000 

Actual Mean • 0 . 000 Actual Standard Oeviat ion • 0.000 

Edited Hean • O. 000 Edited Standard Deviation • 0.000 
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Sa111> le Depth 149D. 0 

0 .190 o. 282 D. 285 o. 295 D. 348 o. 377 o. 441 

o. 524 o. 541 o. 67D o. 687 o. 806 o. 825 

Actu a 1 Mean = o. 482 Actu a 1 Standard Deviat ion = o. 211 

Ed fted Mean o. 446 Ed fted Stondard Dev f •tion o. 086 

Sa111> le Depth 1700. 0 

o. 309 

Ac tu a 1 Mean • 0. 309 Actu a 1 Standard Deviat fon = 0. 000 

Edfted Mean • o. 309 Edfted Standard Oeviatfon = 0. 000 

Sa111> le Depth 1730. 0 

o. 217 o. 219 o. 291 p o. 317 p o. 318 o. 335 o. 346 

o. 349 o. 373 o. 433 p o. 443 p o. 450 o. 460 o. 543 

o. 576 o. 578 o. 602 0.833 o. 934 o. 955 

Ac tua 1 Mean • D. 479 Ac tua 1 Standard Oevi af fon • o. 217 

Edfted Mean • D. 415 Edft ed Standard Deviat ion • o. D98 

Sa111> l e Depth 182D. 0 

o. 228 o. 244 D. 275 o. 297 o. 3D9 o. 322 D. 338 

o. 358 o. 360 o. 382 o. 390 o. 390 o. 558 o. 608 

o. 684 o. 700 o. 711 o. 753 o. 756 o. 868 1. 099 

1. 333 1. 400 

Actual Mean • o. 581 Actu a 1 Standard Devi at ion o. 338 

Edfted Mean • 0. 392 Ed fted Standard Dev iat ion = o. 100 

Sa"" le Depth 1910. 0 

o. 000 

Actua 1 Mean • 0 . 000 Actu a 1 Standard Devi at fon • 0 . DOO 

[d f t ed Mean • D. 000 Edfted Standard Deviatfon • 0. 000 
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Samp le Depth 1940. 0 

0.198 o. 225 o. 256 o. 278 o. 298 o. 510 o. 982 

Actual Hean • o. 392 Ac tua 1 Standard Devfatfon = 0.279 

Edfted Mean • o. 510 Edfted Standard Deviat fon = D. DOO 

Sample Oepth 2120. 0 

D. 282 o. 299 0. 322 o. 37 6 D. 384 o. 403 o. 471 

o. 766 

Actu a 1 Mean • D. 413 Actua l Standard Devfatfon = 0.155 

Ed fted Hean • 0 . 408 Edfted Standard Deviat fon • 0 . 043 

Sallll le Depth 2300. 0 

0.190 o. 347 o. 492 o. 505 o. 515 o. 516 o. 517 

o. 543 o. 556 o. 668 o. 682 0.800 R D. 874 D. 969 

1.012 l. 038 1.130 1. 149 R 1.176 l. 356 

Ac tua l Hean = o. 752 Actua l Standard Devfatfon o. 319 

Edfted Mean • D. 555 Edf ted Standard Deviat fan o. D71 

Sall(J l e Depth 2470. 0 

0.610 0.616 o. 707 o. 715 o. 730 o. 763 o. 768 

o. 780 0.8D2 0.802 0.885 D. 901 o. 956 o. 959 

o. 991 !. ODI 1.008 1.072 l. 078 1. 096 1.148 

1. 183 1.195 

Actua 1 Hean • 0 . 9D3 Actu a 1 Standard Devf at fan • 0 . 178 

od fted Mean = o. 729 Ed 1ted Standard Devf at f on • o. D70 
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Samp le Depth 2645. D 

o. 436 o. 664 o. 752 o. 786 o. 825 0. 872 0 .875 
o. 895 o. 901 o. 924 0 . 936 0.960 J.123 1. 125 

J. 141 J.145 J. 149 J. 281 1. 333 

Ac tu al Hean • 0. 954 Ac tu al Standard Devfation • o. 221 

Ed1t ed Mean o. 854 Ed1ted Standard Devfat fon = 0. 009 

Samp le Depth 2005 . 0 

o. 429 o. 493 o. 501 o. 536 o. 546 o. 559 o. 589 
o. 614 o. 928 o. 945 o. 900 o. 996 J. 033 J. 053 

1. 095 J.130 J.157 J. 195 1. 212 !. 217 J. 270 
1. 655 

Actual Mean • o. 915 Ac tu a 1 Standar d Dev1 at f on • o. 331 

Ed1ted Hean • J. 004 Ed1ted StandJ r d Dev f•tfon • o. 060 
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