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EXPLANATION OF CONTENTS 

This volume contains the following results of analyses on North Leif 

1-05 and Ogmund E- 72 . 

1 . General drilling i nformation 

2. Consensus Age 

The consensus age ba sed on mi cropaleontology (M ) and pal_vnology 

( p) . 

3 . Pa l y nol ogical Results 

The palynological zones and assigned ages in order of inc rea sing 

depth wi thin each well. The more i mporta nt taxa are l ist ed 

alphabetically, with mi ospores and fu ngal spo r es being de noted hy 

an asterisk {*). Marke r species a r e hi ghl i ghted in bold type . 

The degree of confi dence is gi ven for each zonal a ssignment as 

fol lows: 

"4" The highest degree of co nfidence rega r di ng both the zona l 

assignment and the sampl e l evel to which the t op of the zo ne i s 

assigned . 

"3" A hi gh degree of confidence regarding the zo nal assignment , 

but inc l udi ng the poss i bil ity that the zo na l ass ignme nt ma v be 

slightly too low. 

"2 " Indica t es t hat the zonal asignment is probably correct but 

tha t the samp le l eve l i ndi cated for the top of the zone i s 

pr obably too low due to a scarcity of marker species. 

"l" A hi ghly tentative zonal assignment due t o extreme scarcity 

of marker species. 



4. Micropaleontological Results 

The micropaleontological zones and assigned ages i1 order of 

i ne r ea si ng depth . Withi n each zone the more important taxa are 

li sted alphabetically with planktonic foraminifera l speci es he ing 

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

Ma rker species are highl ighted in hol d type. The degree of 

confidence is gi ven for eac h zonal ass ignment as follows: 

"4 " The highest de9r ee of confidence r!'gard i ng hoth the zonal 

assignment and the sampl e level to which the top of the zone 

is assigned . This degree of conf ide nce indicates the 

presence of planktonic fo raminifera together wi th the main 

benthonic foramini fera l ma rkers. 

"3" A h i gh degree of confidence regarding t he zona l assignment. 

Jndicates t he pr esenct> of the main benthonic foraminifer a l 

marke rs . 

"2 " I ndicates that the zonal assignment is most probahl y cor rec t. 

The assignment is based on l y on t axa occurring commonl y 

wi thin the zo ne , due to the scarcity of marker spec i es . 

"l" A tentative zona l ass ignment. Based so l e l y on strati gra phie 

position due t o ext reme scarc ity of marker s pec ies. 

5. Paleobathymetric lnterpretations 

The in terprt>ted paleobathymetri es a r e in order of incr easin9 

depth, togetht> r with the crite r ia upon whi c h t hey are based . The 

interpreted environments a nd correspondino pal eobathymetr ies 

re ported a r e : Non- marine (above sea l evel) , Transitional lapprox . 

Dm), Inner Neritic (approx . 0- 20m) , Mi ddle Meri t i c (approx . 

20- lOOml, Outer Neritic (approx . 100-~00ml , Upper Bathynl 

(approx . 200- lOOOm), and Lowe r Bathya l (> l OOOm) . 



6. Kerogen, TAI and Vitrinite Reflectance 

Data on kerogen types and TAI are l isted in a table, and are then 

discussed relative to petroleum source rork potential and the 

consensus ages assigned in th i s report . Da ta on vitrinite 

reflec tance are listed and are discussed relative to their ~egree 

of reliability and indicated maturatior l evel. 

All references are gi ven in Volume 1 of the report. 

The following charts are included for each well: 

1. A Palynological Summary Chart showing the ass igned 

palynolog ical zones, inferred agP.s, l ithology, formationa l 

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

important palynol ogical events (most ly spec ies t ops) . 

2. Sawtooth diagrams showing the rel ative abundances of thP. 

following palynological categori es : Apectodinium homomorphum, 

Areoli gera senonensis, mar ine dinoflagellates, Azol l a, 

Pediastrum, gymnosperm pol_l en, angiosperm pollen, miospores, 

Late Cretaceous reworking , Early Cretacenus reworking. 

3. A Micropaleontolo~ical Summary Chart showing the assigned 

micropaleontological zones , inferred ages, l ithnl ogy , 

important mi cropaleontological events (mostly species topsl, 

paleobathymetry. 

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

Thermal Alteration (TAI), relative abundances of kProgen 

types . 



5. A Vitrinite Summary Chart showing the consensus ages, 

hi stograms of the vi tri ni te refl ectance measurements whi ch 

are divided into three cateoories: caved (blue), in situ 

(green) and reworked ( rer1). The in situ category i s further 

subdivided into poor readings (horizontal lines) and good to 

excellent reading (solid col our) . The means of the three 

main categories are indicated by correspondin~ly coloured 

triangles. 
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PETRO-CANADA et al. NORTH LEIF I-05 

GSC locality: 54° 24' 3B.95"N, 55° 15' 10. 57"W 
KB elevation: 12m Water depth: 144m 

Casinq set at: 19lm, 396m, 1158~, 2650m, 3486m 
Total depth: 3513m 

North Leif I-05 •••. 1 

lnterval studied for palynoloqy: 430-3485m 
lnterval studied for micropaleontoloqy: 430-3507m 

430- 490m 

510- 930m 
950-1640m 

1660-1875m 

lll95-2235m 

2255-2315m 

2335-2515m 

2535-2670m 

2690 -7.710m 

2730- ?750m 

2770-2790m 

2810- 2830m 

2850-2950m 

2970-3150m 

3170-3424m 
3444-3507m 

CONSENSUS AGE 

early Miocene (M) 

early Oligocene (P) 

late Eocene (M) 

middle Eocene (M,P l 

early Eocene (M) 

late Paleocene (M,P) 

early Paleocene (M,P) 

Maastric htian (M,P) 

Campanian (Pl 

Turoni an !Pl 
Cenomanian (P) 

early Albion to late Aptian (Pl 

early to mi ddle Albian (P) 

late Aptian (Pl 

Barremian to early Aptian (P) 

no age assignment 
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NORTH LEIF I-05 

PALYNOLOGICAL ZONATION 

430- 490m Systematophora ancyrea Zone or older {middle 

Miocene or older) 

510- 930m Areosphaeridium arcuatum Zone {early Oligocene) 

950-1170m Deflandrea #LR Zone {late Eocene to early Oligocene) 

1190-1640m Areosphaeridium fenestratum Zone {middle to late 
Eocene) 

1660-1915m EocladOPJXis #LA Zone {mi ddle Eocene) 

1935-2035m Trinovantedinium #LA Zone (early Eocene) 

2055-2235m Dracodinium condylos Zone {early Eocene) 

2255-2315m Ceratiopsis speciosa Zone {late Paleocene) 

2335-2355m Alisocysta circumtabulata Zone to Palaeoperi dinium 

pyrophorum Zone {early to late Paleocene) 

2375-2515m Spongodinium #LA Zone {early Palecene ) 

2535-2590m Spongodi nium delitiense Zone {Maastri chtian) 

2610-2630m Jmpaqidini um #LL Zone {Maastrichtian) 
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2650-2670rn Isabel idin ium cooksoniae Zone (Maastrichti anl 

2690-2710m Chatangiella tripartita Zone (Campa nian ) 

Not observed Hystrichospharidium difficile Zone (Campanian) 

Not observed Palaeophystrichophora infusori oides Zone (ea r l y 
Campania n) 

Not observed Senoni asphaera rotundata Zone (Santonian) 

2730- 2750m Cometodi nium obscurum Zone (Turonian) 

2770-27 90m Kiokansium polypes Zone (Cenomanian ) 

Not observed Epelidosphaeridia sp inosa/Trilobosporites crassus 

(late Albi an to early Cenomanianl 

Not observed Tril obosporites humilis (middl e Albianl 

28!0-2830m Parvisacc ites amplus Zone (ear ly to middle Albian) 

2850-2950m Muderongia asymmetrica Zone (ea rly to middle AllJian ) 

2970- 3!50m Oligosphaeri dium as teri9erum Zone (late Aptian ) 

3170-3424m Pseudoceratium pelliferum Zone (early Aptian to 

Barremianl 

Not observed Cicatricosisporites #EAL Zone (Barremian to early 

Aptian) 

3444-3485m No zonal assignment (no age assignment) 
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SELECTED PALYNOMORPHS 

430-490m: Systematophora ancyrea Zone or older (middle Miocene or 

olderl 

430m Ceratiacean #LA 

Li ngulo~inium machaerophorum 

Systematophora ancyrea 

Tsugaepollenites igniculus * 

470m Oapsilidinium pastielsii 

Degree of Confidence: 2 

Remarks : Penetration of middle Miocene or older strata is indicated by 

the occurrence of~- ancyrea at 430-450m. lt i s possible that this 

interval represents stra ta as old as early Oligocene and that marker 

species were not observed due to the general scarcity of palynomorphs 

in this sec tion of the well. 

510-930m: Areosphaeridium arcuatum Zone (early Oligocene) 

510m Areosphaeridium arcuatum 

Tsu~aepollenites viridiflumin i pites * 

550m Oefl andrea phosphoritica 

Membranophoridi um aspinatum 

630m Glaphyrocysta intricata 

Quercoidites ILA * 
Rouseisporites I LA * 
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670m Caryapollenites simplex * 
Paralecaniella indenta ta 

North Leif I-05 ••• • 5 

710m Cyclonephelium sp. B. Williams & Brideaux 1975 

Lentinia serrata 

790m Glaphyrocysta divaricata 

Thalassiphora pelagica 

830m Phthanoperidini um #LG 

910m Aln ipollenites verus * 

Phthanoperidinium comatlllll 

Degree of Confidence : 3 

Remarks: The penetration of lower Oligocene strata is strongly 

indicated by the presence of several dinofl agellates indicated above in 

bold text. The stratigraphie ranges of pollen including Quercoidites 

#LA and Rouseisporites #LA ar~ uncertain on the Labrador Shelf, but 

they are probably restricted to the Oligocene and possibly the ea r ly 

Ol i gocene . 

950-1170m: Dcflandrea ILR Zone (late Eocene to early Oligocene) 

950m Phthanoperidinium alectrolophum 

990m Corylus #LA * 

1030m Cicatricosis porites dorogensis * 

170m Ulmipoll enites undulosus * 
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lllOm Araneosphaera araneosa 
Cicatricosisporites paradoroQensis * 
Deflandrea ILR 
Qucrcoidites I LA * (common) 

Degree of Confidence: 2 

Remarks: Tèntative assignment to the Deflanrrea #LR Zone i s i nd icated 

by t he presence of!:_. alectrolophum at 950-970m. A more confide nt 

assignment is indica ted at the sampl e at 11 10-1130m by the occurrence 
of Defl andrea #LR . 

1190-1640m: Areosphaeridium fenestratum Zone (middle to late Eocene) 

1190m 

1230m 

1265m 

1385m 

1500m 

Cordosphaeridium gracile 

Glaphyrocysta semitecta 

Dinopterygium cladoides 

Kissel ovi a Cüleothrypta 

Pa l aeocystodi nium golzowensc 

Rhombodinium perfor atum 

Areosphaeridium fenestratum 

Deflandrea #LB 

Glaphyrocysta spineta 

Hystric hokolpoma sal acium 

Spiniferites pseudo furcatu s 

Pesavi s tagluensis * 

Pterocaryapollenites s t ell a tus * 
Systematophora placacant ha 
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1580m Azoll a * 
Hystrichokolpoma #LP 

OeQree of Confidence : 2 to 3 
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Remarks : Although the strati graphie ranges of many dinoflagellate 

speci es are uncertain on the Labrador Shelf , the presence of _f. 
qra~i le, .§_. semitecta and Q_. cladoides at Jl90-1210m and 1230- 1250m 

probabl y indicates penetration of the~ - fenestratum Zone. A more 

defi ni t e assignment to the zone is ind icated at 1265- 1285m by the 

presence of ~- fenestratum. The prese nce of middl e Eocene strata is 

indicated at 1385- 1405m by the occurrence of the fungal spore.!:· 

tagl uensis based on its range establ ished in the Ca nadian Beaufort

Mackenzie Delta regi on. 

1660-1915m: Eocladopyxis #LA Zone (middle Eocene ) 

166001 

1705m 

1745m 

1775m 

!895m 

Lentinia wetzelii 

Wetzeli ella articulata 

Momipites coryloi des * 

Eocladopyxis #LA 

Kisselovi a cr assiramosa 

Ceratiopsis pannucea 

Thalassiphora patula 

Hystr i chokolpoma cinctum 

Homotryblium oceani cum 

Heteraul acacysta leptalea 
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Deqree of Confidence: 2 

Remarks : The sample ùt 1660-1680m is tentatively assi gned at the 
Eocladopyxi s #LA Zone based on the presenrc of.!:_. 1~etze l ii whose ranqe 
is not well establ ished on t he Labr ador Shelf . A more defin ite 

ess i gnment to thi s zone is i ndicated at 1745-1765m by the occurrence of 

Eocladopyxis #LA and at 1895-1 915m by the occur rences of H. oceanicum 

and H. leptalea. 

1935-2035m: Trinovantedinium #LA Zone (early Eocene) 

1935m 

1975m 

2015m 

Apectodinium homomorph um (common) 

Systematophora ILE 

Trinovantedinium #LA 

Apectodinium homomorphum (common ) 

Trinovantedinium #LL 

Homotryblium tenuispinosum 

Polysphaeridium subtil e 

Systematophora #LC 

Eatonicys ta ursul ae 

Oegree of Confidence: 4 

Remarks : Penetration of the Trinovan t ed inium #LA Zone is s trongly 

i ndi ca ted by the dinoflagellate t axa listed above i n bold text . 

2055-2235m: Dracodinium condylos Zone (early Eocene ) 

2055m Dracodinium solidum 

Homotryblium pallidum 
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2095m 

2135m 

2175m 

2215m 

Dracodinium condyles 

Areol igera senonensis 

Areoli gera senonens is (common) 
Glaphyrocysta exuberans 

Adnatosphaeridium robustum 

Impagidini um californiense 

Apectodinium augustum 

Degree of Confidence: 3 

Remarks : Penetration of the Q· condyles Zone is indicated by the 
occurrence of Q. sol idum at 2055-2075m and more strongly hy the 

occurrence of Q. condyles 2095- 3015m. Another dinoflagellate marker 

for this zone , Isabelini um #LP , was not ohserved in southern Labrador 
Shelf wells including North Leif I-05 . 

2255-2315m: Ceratiopsis speci osa Zone (la te Paleocene) 

2255m 

2295m 

Apectodinium homomorphum (abundant ) 

Ceratiospsis speciosa gl abra 

Ceratiospsis speciosa speciosa 

Areôliqera senonensis (abunrlant ) 

Degree of Confidence: 4 
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2335-2355m: Al i socyst a circumtabulata Zone to Palaeoperidinium 
pyrophorum Zone (early t o late Paleocene} 

2335m Alisocysta margarita 
Cordosphaeri dium inodes l ongipes 
Ceratiopsi s striata 

Eisenackia crassitabulata 
Oligosphaeridium complex 

Palaeoperidinium pyrophorum 

Degree of Confidence: 3 

2375-2515m: Spongodi ni um I LA Zone (early Paleocene} 

2375m 

2415m 

2455m 

Trithyrodini um evi ttii 

Phelodini um tricuspe 

Phelodini um magnifi cum 

Palaeoperidinium pyrophorum (common) 

Spongodinium #LA 

Caligodinium aceras 

Ceratiopsis diebelii 

Gonyaul acysta clat hrata 

Hystrichosphaeridium tubiferum 

Palaeocystodi nium lidiae 
Palaeoperid i nium pyrophor um (abundant) 

Deflandrea deni; c ~ l ata 

Hyst richosphaeri di um tubiferum brevi spi num 
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2495m I sabelidinium #LV 

Degree of Confi dence: 3 

2535-2590m: Spongodinium delitiense Zone (Maastrichtian) 

2535m 

2575m 

Spongodinium delitiense 

Cerati opsis diebeli i sensu Mclntyre 1974 
Cyclonephelium distinctum (?reworked) 

Degree of confidence: 3 

Remarks: Penetration of the S. de l itiense Zone is indicated by th~ 

occurrence of a single species , ~· delitiensc wh ich is common and 

persistent in samples at and below 2535-2555m. 

2610-2630m: Impagidinium #LL Zone (Maastrichtian) 

2610m Impagidinium #LL 

Senega linium l aevi qatum 

Deqree of confidence: 3 

2650-2670m: Isabelidinium cooksoniae Zone (Maastrichtian) 

2650m Aptea polymorpha (?reworked) 

Isabelidinium cooksoniae (questionable 

i denti fi cati on.) 
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Degree of Confidence: 

Remarks : Assignment of this interval to the !. cooksoni ae Zone is 

highly tentative , being based on a single questionab ly identified 

specimen of!. cook soniae i n the sample at 2650-2670m. 

2690-2710m: Chatangiella tripartita Zone (Campanian) 

2690m Odontochitina costata 

Oegree of Confidence: 3 

2730-2750m: Cometodinium obscurum Zone (Turonian-Coniacian) 

2730m Cleistosphaeridium armatum 

Cometodinium obscurum 

Stiphrosphaeridium anthophorum 

Rugubi vesiculites rugosus * 

Deoree of Confide~ce: 4 

Remarks: A diverse mari ne assemblage is present within thi s zone and 

contains the zonal markers C. obscurum and C. armatum. - ---

2770-2790m: Kiokansium polypes Zone (Cenomani an) 

2770m Cyclonophelium vannophorum 

Fl orentinia buspina 

Kiokansium polypes 
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Odontochitina opercul ata 

Cicatricosisporites apicanalis * 
Rugubives i culites reductus * 

Degree of Confidence: 4 

Remarks: A diverse assemblage of marine dinoflagell ates including ~
vannophorum and~· polypes associated with the miospore Cicatricosi
sporites apicanalis indicates the presence of the~- polypes Zone. 

2810-2830m: Parvisaccites amplus Zone (early to middle Albian) 

2810m Ascodi nium scabrosum 

Florentinia cooksoniae 

Oligosphaeridium albertense 
Senoniasphaera microreticulata 

Stephodinium coronatum 

Parvi saccites amplus * 

Deoree of Confidence: 3 

Remarks: A hiatus between 2790m and 28 10m is indi cated and represents 

strata of l ate Albian to early Cenomanian age. The highest occurrence 

of P. amplus at 2810m indicates penetration of the!'..· amplus Zone. 

2850-2950m: Muderongia asyn111etrica Zone (early to middle Albjan) 

2850m Callaiosphaer idi um asymmetricum 

Canninaia attadalica cf. 

Cyclonephel i um compactum 
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2890m 

2930m 

Muderongia asynmetrica 
Oligosphaeridium totum 
Subtil i sphaera perl uci da 

Proli xosphaeridi um conulum 

Acri t osporites excavatus * 
Eucotmdidites minor * 
Parvisaccites hortonensi s * 
Nodosi spor ites #EG * 

Cicatr i cos isporites annu latus * 
Muderongi a #EY 

Degree of Confi dence : 4 

Rema rks : A di ver se marine assemblage includi ng t he ma rker species M. 

asymmetrica and O. totum at 2870m i ndicates penetration of the M. 

asymmetrica Zone . 

2970-3150m: Oligosphaer i di um asterigerum Zone (l ate Aptian) 

2970m 

3010m 

3050m 

Ascodinium verrucosum (depressed t op) 

Cedripites cana densis 

Cica t r icosispor i t es po t omacensis * 
Muderongi a digitata 

Oligosphaeridium asteriger um 

Acan t~otri l ete s vari spi nosus * 
Cicat ri cosi spori tes mohri oides * 

Cerebropoll enites mesozoi cus * 
Microre t i cul at i sporites uniformis * 
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3090m 

3130m 

Luxadinium #EA 

Distaltriangulispori tes irregularis * 
Interlobites triangularis * 

Cicatricos isporites imbricatus * 
Costatoperforosporites fistulosus * 
Plicatella undosa * 

Degree of Confidence: 4 

Rema rks : The top of the Ol i gosphacridium asterigerum Zone is indicated 

at 2990m by the highes t occurrences of !i· digitata and Q. as te r igerum. 
This is confirmed below by the highest occurrences of C. mohri oides at 

3030m and by .!.· triangularis at 3110m. 

3170-3424m: Pseudoceratium pelliferum Zone (early Aptian to Barremian) 

3170rr. 

3210m 

3255m 

3370m 

Cicatricosisporites #EN * 
Plicate1la tricornitata * 
Pseudoceratium pelliferum 

Subti lisphaera terrula 

Cicatri cosisporites delicatus * (depressed top) 

Podocarpidites tricocca * 

Kraeuselisporites linearis * 
Trilobosporites marylandensis * 

Degree of Confidence : 4 

Remarks: The presence of Cica t ricos i sporites #EN and!:· pelliferurn at 

3170rn indicates the top of t he !:· pellifer um Zone. 
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3444-3485m: No zonal assignment (no age assignment) 

3445m 

3475m 

Chasmatosporites maj or * 

Aptea polymorpha 

Impardccispora purverulenta * 

Remarks: The lower Cretaceous fossils found within this interval are 

considered as caved frorn the overlying sediments . 
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MICROPALEONTOLOGICAL ZONATION 

Not observed Cassidul ina teretis Zone (late Miocene of younger) 

430- 530m ~sterigerina gueri chi Zone (ea rl y Miocene or older) 

550- 800m Asterigerina bartoniana Zone (late Ol i gocene) 

830-920 Ceratobulimina contrari a Zone (carly Oligocene) 

950-1365m Spiropl ectammina adamsi Zone (late Eocene) 

1385- 1640m Cyclammina amplectens Zone (l ate Eoccnel 

1660- 1875m Haplophragmoides acutidorsatum (middle Eocene) 

Not observed Bulimina ovata Zone (early Eocene) 

1895-2075m Ka rreriella api cularis Zone (early Eocene) 

2095- 2235m Spi roplectammina grzybowski Zone (early Eocene) 

2255-2315m Glomospira charoides Zone (late Paleocene) 

Not observed Glomospira corona Zone (early Paleocenl?) 

2335-2515m Praecystammina globigerinaeformis Zone (early 

Palcocene) 

2535-2750m Rzehakina epigona Zone (Maastrichtian) 
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2770-3030m Arenobulimina dorbigny Zone (?Campanian) 

3050-3424m possible Arenobulimina dorbigny Zone (possible uppcr 

Cretaceous ) 

3445-3507m No zonal assignment (No age assignment) 
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SELECTEO FORAMINIFERA 

430-530m: Asterigerina guerichi Zone (early Miocene or older) 

430m Meloni s affinis 

Asterigerina guerichi 

Guttulina problema 

470m Hoegl undina elegans 

Globul i na gibba 

Deqree of Confidence: 3 

550-770m: Asterigerina bartoniana Zone (late Oligocenel 

550m Spiroplectammina carinata 

Coscinodiscus #H 1 + 

630m Cornuspira involvens 

Haplophragmoides sp . 

670m Pu ll enia quinqueloba 

Nonionellil"spissa 

710m Asterigerina bartoniana 

Glandul ina laevi gata 

Degree of Confi de nce: 2 
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830-920m: Ceratobulimina contraria Zone (early Oligocene) 

830m Baggi na subconi ca 

Spiroplectammina eocenica 

Ceratobulimina contraria 

870m Saracenari a han tkeni 

910m Ammodi scus peruvianus (reworked) 
Eponides plummerae 

Oeqree of Confidence: 3 

950-1365m: Spiroplecta11111ina adamsi Zone (late Eocene) 

950m 

11 lOm 

1158m 

1190m 

1230m 

Spiroplecta11111ina adamsi 

Heterolepa pygmea 

Uvigerina cocoaensis 

CASING 

Bathysiphon disc reta 

Cycl ammina placenta 

Ammod iscus cretaceus 

Cycla11111ina cancellata 

Trocha11111ina globigeriniformis 
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1265m 

1345m 

Troc harmiina deformis 

Haplophragmoides eggeri 

Nodosaria la tejugata 

Degree of Confi dence : 3 
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1385-1640m: Cyclall'lllina amplectens Zone {late Eocene) 

1385m 

1425m 

1460m 

1500m 

1540m 

1580m 

Cyclall'lllina ampl ectens 
Cri bros tomcides subgl obosus 

Eggerella af . subconica 

Globigcrina cf . f rontosa * ( reworkedl 

Textularia agglutinans 

Recurvoi des walter i 

Haplophr agmoides wa lter i 

Sacca11111ina sphaerica 

Lenti cul ina mi dwayensi s 

Vaginulinopsis deccrata 

Degree of Confi dence: 3 
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1660-1875m: Haplophragmoi des acutidorsatum Zone (middle Eocene) 

1660m 

1745m 

1775m 

Ka rreri ella subqlabra 

Haplophragmoides acutidorsatum 

Cribrostomoides scitul us 

Heterolepa tuxpamensi s 

Degree of Confidence: 3 

1895-2075m: Karreriella apicularis Zone (early Eocene) 

1895m 

1935m 

1975m 

~iroplec tammina mexi aensi s 

Karreriella apicularis 

Budashevael la multi camerata 
Karreriella siphonella 

Reophax piluli fer 
Bulimina cf . ovata (depressed top) 

Plecto f rondicul aria lirata 

Plectofrondicularia kern i 

Degree of Confi dence: 3 

2095-2235m: Spiroplectammina grzybowski Zone (early Eocene) 

2D95m Spiroplectammina navar roana 

Trochammina aff . alhertense 
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Textu laria pl ummerae 
Spiroplectannina grzybowski 

Degree of Confidence: 3 
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2255-2315m: Glomospira charoides Zone (late Paleocene) 

2255m Glomospira charoides 
Clavulina spp. 
Bulimina quadrata 
Haplophragmoides impensus 

Degree of Confidence: 3 

2335-2515m: Praecystannina globigerinaeformis Zone (early Paleocene) 

2335m 

2455m 

2495m 

Dorothia trochoidea 
Glomospira corona 
Ammodiscus glabratus 
Gavelinella becariiformis 

Rhi zammina indiv isa 
Praecystannina globigerinaeformis 

Saccammina complanata 

Dorothia cf. oxycona 
Cl avulina paris i ensis 

De9ree of Conf idence : 3 
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2535- 2750m: Rzehakina epigona Zone (Maastrichtian) 

2535m 

2575m 

2610m 

2650m 

2690m 

2730m 

Rzehakina epigona 
Spirosigmoilinella compressa 
Ammobaculites polytha l amus 

Trochamminoides subtrull isatus 

Bulimina midwayensis 

Gyroidinoides excol ata 

CASING 

Gl0111110spira irregulari s 
Uvigerina111ni na jankoi 

Bolivina i ncrassata gi gantea 

Degree of Confidence: 3 

Remarks: The top of this zone coul d be l ocated at 2495m duc to the 

highest occurrence of O. cf . oxycona. 

2770-3030m: Arenobulimina dorbi gny Zone (?Campanian) 

2770m 

2850m 

Arenobulimina cf. dorbigny 

Dorothia cf . smokyensis 

Melonis pompilioides 
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Degr ee of Confidence: 3 

3050-3424m: possible Arenobulimina dorbigny Zone (possible upper 

Cretaceousl 

3050m Poor fossil recovery 

3444-3507m: No zonal assignment (No age assignment) 
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PALEOBATHYMETRY 

430- 760111 
Criteria: 

790-800111 

Criteria: 

830-840111 

Criteria: 

870-1080111 
Cri t eria· 

1110-1150111 

Cri teri a: 

1158-2225111 

Criteria: 

2255-2305111 

Cri teri a : 

2335- 2620111 

Cr iteria : 

Inner Neri tic to Middle Neritic 
Melonis affi nis. Hoeglu ndina eleqans, Coscinodiscus 

sp. Asterigerina spp . 

Middle Neri tic 

Coscinodiscus sp., Gyroidinoides sp . 

Middle Neri tic to Outer Neritic 

~ subconica , Stilosto111ella eocenica 

Middle Neritic 

Arnmodiscus peruvianus, Eponides plu111111erae, 

Spiroplectarnmina ada111si 

Outer tJeri tic to Upper Bathyal 

Uvigerina cocoaensis 

Upper Bathyal 

Cycla111111i na placenta, Cycla111111ina cancellata, 

Trocha111111ina globigerinifor111is, Cribrosto111oides 

subglobosus, Karreri ella apicularis, Reophax 

pilulifer 

Upper Bathyal to Lower Bathyal 

Glo111ospira charoides, Haplophrag111oides i111pcnsus, 

Clavulina spp . 

Lower Bathyal 

Glo111ospira glabratus, Sacca111111ina co111planata , 

A111111obaculites polythalamus, Rhiza111111ina indivisa, 

Clavulina parisiensis 
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2650-2830m 

Criteri a: 

2850-3020m 

Criteri a: 

Rr .. 1arks : 

3050-3380m 

Criteria : 

3410-3445m 

Criteri a: 

Upper Bathyal 

Glomospira irregularis, Arenobulimina cf. dorbigny, 

decrease in abundance and di versity. 

Outer Neri tic to Up per Bathyal 

Hapl ophraqmoi des cf . suborbi culari s 

Paleoenvironments i nterpre t ed from 2850m to 3420m are 

only tentative due to the poor fossi l recovery and 
high probabil i t y of cavi ngs. 

Outer Neritic to Upper Bathyal 

Decrease in abundance and divers i ty 

Middle Neri tic to Outer Neritic 

Poor foss i l recovery 
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Dcplh 

510 . 0 
610.0 

710.0 
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TAI 

2· 

2· 
Z· 

2· 
2· 2 
2· Z 
2· 2 
Z·2 
2·2 
2· 2 
2·2 
2·2 
2·2 
2·2 
2·2 
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Z·2 
2· 2 
2·2 
2·Z 

2·Z 
2·Z 
2·Z 
2·Z 

2 · Z 
Z· :? 
Z·2 
Z· 2 
2· 2 
2·2 

2· 2 
2- 2 

2· 2 
2 
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KE ROGEN, TAI AND VITRINITE REFLECTANCE 

With in the upper Paleocene to l ower Mi ocene sec t ion from 430-231Sm, 

the relati ve abundance cf amorphous kerogen fluctua t es strongly . 

Little amorphous kerogen is presen t in the lower Mi ocene i nterval, but 

the r e lative abu ndance increases down hole to a peak of 301 i n the upper 

part of the upper Eocene, decrea s ing to si within the lower part of t he 

cpper Eocene section. An abrupt increase with in the lowermos t part of 

the upper Eocene occurs from 10'.t at 1500m to 301 at JS40m. The 

r e lative a bundance of amorphous kerogen decreases sl igh tly dC1wnhole 

through the mi delle Eocene and lowe r Eoce ne, but is general ly greater 

than 201 of the tota l kerogen content. The mari ne amor phous component 

is high (up to 201 ) with in t he upper part of t he up per Eocene and in 

the lower part of the upper Eocene, but no marine amorphous was 

observed between 1190m and !S00111. Mari ne amorphous kerogen is a l so 

rare, gene rally comprisi ng si in the upper Paleocene to lower Eocene 

sec tion . The r elat ive abundance of woody ke rogen is high in the lower 

Miocene (7SI ), but decreases downhole , becoming re lative l y constant at 

approximately 251 to 401 through the upper Paleocene to upper Eocene 

in terval. Herbaceous kerogen increases i n r e lative abundance from 20% 

in the l ower Miocene to an a ve ra ge of 301 to 40% throughout the upper 

Paleocene to upper Eocene section. Coa l y inertinitic kerogen compri ses 

between si and 101 of the total kerogen . 

The level of Thermal Al tera tion increases from a value of 2- in the 

lower Oligocene and lower Miocene section, to a value of 2- to 2 in 

t r e upper Paleocene to upper Eocene section. Th i s indicates that the 

marine amorphous kerogen is mature below 950m and has some source rock 

potential for thermogenic liquid hydrocarbons . The TAI i ncreases to a 

value of 2 in the Campanian to lower Pa leocene i nterval below 

app r oximate l y 2335m, and to a value of 2+ below 2G'.JOrn ;,, the Turonian 

and Campania n. A subsequent increase occurs in the Lower Cretaceous 

section to a value of 2+ to 3- bel o~1 2930m. This indicates that the 
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herbaceous , woody and terres t r i al amorphous kerogen types are mature 

below 2690m and have some source rock potential for predominantly 

gaseous hydrocarbons . 

The fol lowing l evel s of thermal maturity are indicated by vitrin ite 

refl cctance analysis . 

1275-2265m: Immature (Ro'.t = 0 . 340'.t to 0 .426'.t ) 

2385-2505m: Onset of maturat ion (Ro'.t = 0. 455'.t to 0 .589'.t ) 

2585-3265m: Mature (Roi = 0 . 793'.t to 0 .991'.t) 

3380m: Highly mature (Ro'.t = 1.64'.t l 

Highly reliable readings were found throughout this well . A rapid 

incrcase of approximately 0.2'.t occurs betwcen 2505m and 2505m. 
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Somp l e Depth 1275. D 

o. 192 o. 192 
0 . 293 0.296 
o. 329 o. 337 
o. 417 o. 422 
o. 591 o. 63'-

Ac tuo 1 He on • 0. 449 

Ed1te d l~ean • 0. 340 

Somp l c Depth 1590 . 0 

o. 281 0 . 288 

o. 389 o. 393 
o. 675 

Ac tu a 1 Mean • o. 410 

Edtted Mean • 0 . 356 

Samp le Dcpth 1985. 0 

0.213 0 . 312 

o. 397 0 . 400 
o. 445 o. 445 
o. 536 o. 537 

Actual Hean • 0 . 432 

Edtled Mea n • o. 426 

VITRINITE REFLECTANCE 

Key to Measuremcnt Oualifying Labels 

Actua 1 

Ed1ted 

o. 220 
O. 301 
o. 344 

o. 427 
o. 686 

E Excellent 

Good 

P Poor 

C Caved 

R Reworked 

o. 246 
o. 304 

o. 358 p 

o. 460 R 
o. 709 

Standard Oev1at 1on • 0. 283 

Sta ndord Deviat ton • 0 . 047 

0.329 o. 362 
o. 396 o. 451 

Actua\ Standard Deviat ton • o. 100 

Edttcd Standard Dcv1at1on • 0. 042 

0 . 321 o. 329 
o. 403 o. 422 

o. 462 o. 463 
o. 547 o. 560 

Ac tu a 1 Standar d Ocv totl on • D. 086 

Ed tted Standa r d Devtat t on • o. 026 

0 . 246 
o. 306 

o. 363 
o. 462 
o. 840 

o. 367 
o. 462 

o. 353 
o. 423 

o. 476 
o. 562 

o. 258 
o. 313 

o. 364 
o. 528 
1.131 

D. 376 
o. 463 

o. 362 
o. 436 

o. 492 

o. 265 
o. 31 5 

o. 372 
o. 590 
1.613 

o. 37 6 
o. 541 

o. 381 
o. 437 

o. 517 
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Sanp 1 e Oepth 2065. 0 

o. 258 o. 271 o. 28•\ o. 293 0 . 293 o. 298 o. 322 

o. 333 o. 334 o. 334 o. 337 o. 345 o. 360 O. 375 

o. 382 o. 385 o. 392 o. 392 o. 395 o. 400 o. 416 

o. 417 o. 418 o. 422 0 . 427 o. 439 o. 445 o. 447 

o. 449 o. 46'1 o. 472 o. 47 3 o. 489 o. 496 o. 511 

o. 701 

Actua l Mean • 0 . 396 Ac tua 1 Standard Deviat ion = o. 086 

Ed1ted Hean • 0. 406 Edfted Standard Oev1at1on • o. 051 

SantJ le Oepth 21 45. 0 

o. 277 o. 289 o. 309 o. 312 o. 327 p o. 338 o. 341 

o. 374 o. 375 o. 384 o. 394 o. 410 E o. 423 o. 439 

0.568 o. 749 o. 761 

Actua l He an • o. 416 Actua l Standard Oeviation • o. 145 

Edited Mean • o. 38 1 Edited Standard Deviat ion • O. 037 

Sample Oeplh 2265 . 0 

o. 288 o. 306 o. 315 o. 330 o. 330 o. 343 0 . 35 2 

o. 355 o. 365 o. 366 o. 366 o. 374 o. 377 o. 377 

o. 384 o. 389 o. 393 o. 395 o. 401 o. 403 o. 410 

0 . 413 0.417 p o. 424 o. 429 o. 436 0 .461 o. 497 

o. 517 o. 521 R 0 . 532 o. 534 o. 535 o. 552 o. 593 

o. 627 0 .639 o. 639 o. 642 0.663 0.665 o. 691 

0 . 695 0 . 747 0. 768 o. 809 0.862 o. 890 0.892 

1. 062 1.153 

Actu a 1 Mean • 0 . 528 Ac tu a 1 Standard Deviat ion • 0. 202 

Ed ited Hean • 0. 405 Ed 1ted Standard Deviat 1 on • 0. 037 

Sant> le Oepth 2385 . 0 

o. 262 o. 420 o. 427 o. 431 o. 437 o. 503 o. 509 

o. 563 o. 576 o. 666 o. 723 o. 915 1. 434 

Actua 1 Mean • 0 . 605 Actua 1 Standard Deviat ion = o. 298 

Edited Hean • 0 . 455 Ed 1t ed Standard Oev1at1on • 0. 040 
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Sample Depth 2505. 0 

o. 37 8 o. 461 o. 536 o. 551 o. 570 o. 570 0.577 p 

o. 592 0 . 631 0 . 688 o. 708 0.824 o. 924 o. 945 

o. 976 1. 217 

Actua 1 Mean • 0 . 702 Actua l Standar d Oev1at \On • 0 . 224 

Ed1tod Mean • o. 589 Ed 1 tod Standard Dov1at1on • 0. 049 

Safr!) le Depth 2585. 0 

0 . 000 o. 549 o. 554 o. 554 o. 504 0 .637 o. 654 
0.663 0 . 686 o. 706 o. 723 o. 727 o. 750 0. 760 
o. 774 o. 789 0.800 0.801 D.802 o. 805 0. 823 
0.826 0.832 0.849 o. 855 0 . 850 0 . 899 o. 916 
o. 927 o. 939 o. 941 o. 943 o. 949 o. 963 o. 975 
!. 000 1. 003 !. 005 1. 009 1. 032 1. 043 1. 053 
!. 069 !. 069 !. 087 l.089 1. 098 l.107 1.140 
1 . 158 1.161 l.163 l.177 l.184 !. 201 1. 338 

Actual Mean • 0. 893 Actual Standard Deviat1on • 0. 224 

Ed1ted Mean • 0. 793 Ed 1t ed Standard Deviat ion • 0 . 176 

Safr!)le Depth : 27 40. 0 

o. 739 o. 77 3 0 . 841 0 . 856 0.882 o. 902 o. 934 
o. 944 o. 950 o. 970 o. 981 o. 984 o. 988 o. 990 
o. 992 1. 013 !. 015 !. 028 !. 031 !. 052 1. 088 
1.102 l.116 1.116 R 1.125 1.140 1.146 1.1 50 
l.169 1.172 1.183 l.lM l. 187 1.187 1. 197 
1. 220 R 1. 239 !. 336 1. 343 1. 351 1. 388 1. 394 
1. 460 R 1. 475 1. 512 !. 682 

Actua l Hean • 1.1 20 Actua 1 Standard Oev1at1on • 0 . 202 

Ed1led Mean • o. 938 ëd 1tcd Standard Deviat ion • o. 085 
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Sonp 1 e Depth 2900 . 0 

o. 337 o. 367 o. 423 o. 436 o. 534 o. 548 o. 566 
o. 570 o. 582 0.60•1 o. 672 0 .721 o. 755 o. 780 
o. 794 0 .836 o. 839 0.843 0.050 o. 852 0 .893 
o. 901 o. 905 o. 912 o. 921 o. 929 o. 930 o. 934 
0.959 o. 966 o. 973 o. 992 1. 001 !. 053 1. 075 
1.131 1.140 1.162 1.174 1.192 1. 204 !. 251 
1. 302 !. 36 2 1. 373 1. 400 1. 451 !. 513 !. 767 
1. 959 

Actuo 1 Hcan • o. 953 Ac tu a 1 Standar d Ocv1at 1on • o. 343 

Ed 1ted Hcan • o. 922 F.d lted Standard Deviat ion • 0 . 07 3 

So<"l)le Oepth 2900 . 0 

o. 515 o. 529 o. 536 0. 570 0 . 649 o. 770 0.829 
0. 848 0.857 0.860 0 .872 0.888 0 . 889 o. 903 
o. 930 o. 959 o. 964 0 .971 o. 971 o. 994 !. 001 
1.006 !. 018 1. 019 1.031 1. 033 !. 067 !. 087 
!. 092 1.095 !. 090 1.107 1.108 1.109 1.134 
1. 163 1. 167 l . 197 1. 231 R l .232 !. 232 R 1. 260 
l . 268 1. 285 1. 386 !. 421 R 1 . 437 1. 500 R 1. 515 

Actuol Hean • !. 033 Ac t ua 1 Standard Deviat ion • o. 239 

Edft ed Hean • o. 99 1 Edited Standard Ocv1 ot i on • 0. 094 

Samp 1 e Oepth 3140. 0 

o. 47 3 o. 506 0.613 o. 636 0 . 654 0 . 660 0 . 680 
o. 701 o. 714 o. 716 o. 732 o. 741 o. 741 o. 752 
o. 759 o. 786 o. 794 0. 801 0 . 801 o. 813 0.016 
o. 907 0 .925 o. 934 o. 935 o. 942 o. 947 0. 956 
0 . 901 o. 991 o. 996 1. 030 !. 094 !. 090 1.118 
1.121 1.1 24 1.1 24 1.127 1. 214 !. 235 !. 293 
1. 301 1 . 337 1. 354 !. 357 !. 500 R 1. 579 1.612 

Actua 1 Hean • 0. 960 Actual St and a rd Ocviat1on - 0. 274 

Ed1ted Mean • 0 . 97 3 Edlted Standard Oevfat ion - 0.117 
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Samp le Depth 3265. 0 

o. 425 o. 472 0. 52 7 0. 614 0 . 630 0.639 0. 692 
o. 702 0 . 733 o. 737 o. 760 o. 799 0.828 o. 831 
0 . 832 0.840 0.846 o. 865 0.875 0.883 o. 928 
o. 934 o. 955 o. 972 !. 016 1. 062 1. 085 l. 113 
1.124 1.128 1.179 1. 194 1. 219 1. 228 1. 255 
1. 279 1 . 290 !. 295 1. 359 1.679 

Ac t ua 1 HC!an • 0. 946 Actu•l Standard Deviat ion • o. 272 

Ed1ted Hean • 0 . 943 Ed lted Standard Deviat fon • 0. 113 

Samp le Depth 3380. 0 

o. 751 o. 754 o. 768 o. 770 o. 772 o. 780 o. 799 
0 .802 0. 812 0.826 o. 828 o. 828 0.833 0 .836 
o. 837 o. 841 0.842 o. 858 0 . 861 0 . 862 0 . 864 
0.874 o. 880 o. 912 o. 953 o. 959 o. 966 o. 974 
o. 978 1. 013 1.022 l. 033 1. 036 l. 054 l. 071 

l. 087 1. 096 1.108 1. 158 1. 160 1. 166 l. 181 

1.192 l. 267 1. 286 1. 305 l. 427 l. 445 1. 450 

1. 468 1. 550 1. 567 1. 617 

Actua 1 Hean • 1. 026 Actua l Standar d Dev iat i on • o. 240 

Edfted Mean • 1. 064 Ed f ted Standard Devi•t ion • o. 001 
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PETRD-CANADA et al. OGMUND E- 72 

GSC locality: 57° 31' 29 .68"N, 60° 26' 37 .78"W 

KB elevation: 12.Sm Water depth : 156.2m 

Casing set at : 203.2m, 401. 2m, 1208 . Sm 

Total depth: 3094m 

Interval stud ied for palynology: 430-3090m 

Interval studied for mi cropa l eontoloqy: 430-2925m 

430- 500m 

520- 530m 

550- 620m 

640- 770m 

790- 980m 

CONSENSUS AGE 

Plio-Pleistocene or older (Pl 

mi ddl e Miocene (Pl 

early Mi ocene (Ml 

early Oligocene (M) 

late Eocene (Pl 

middl e to late Eocene (P) 

middle Eocene (P) 

early Eocene (M) 

Maastrichtian (P) 

Dgiaund E-72 ..•• • 1 

1000-1160m 

1180-1275m 

1295-1515m 

1535-1665m 

1685-1755m 

l 775-l 905m 

1925-2355m 

2375-2805m 

2825-3090m 

late Albian to early Cenomanian (Pl 

middle Al bi an (Pl 

early to middlc Al bi an (Pl 

Aptian (P) 

Barremian to early Aptian (Pl 
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OGMUND E-72 

PALYNDLOGICAL ZONATION 

430- 5UOm Tsug~epollenites i4nicu l us Zone or olde r 

(Plio-Pleistocene or older ) 

Not observed Operculodinium centrocarpum Zone ( late Miocene) 

57.0- 620m Systematophora ancyrea Zone (mirldle '1iocene) 

640- 770m Cordosphae r ldium cantharellum Zone (early ~ locene) 

lot observed Chlropteridium mesplla num Zone (late Oli gucenc) 

Not ohserved AreophaP.rirlium arcuatum Zone (early Oligocene) 

7YO- 980m Deflandrea #LR ZonP (late Eocene to early Ol igocene) 

1000-1160m Areosphaer idium fenes tratum Zone (middle to late 

Eocene) 

1180-1 305m F.ocladopyxis #LA Zone (1·iiddle Eocene) 

132~-1365m Trinovanted i nium #LA Zone (ea rly Eocene) 

!385- 1515m Dracodinium condyl es Zone (ea rl y Eocene) 

Not obscrved Ceratiopsis speciosa Zone ( late Pa leocene) 

Not observed Alisocysta cl rcumtabulata Zone (late Paleoccnc) 
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"ot observed Palaeoperidinium pyrophorum Zone (early Paleocene) 

Not 0hserved Spongodini um HlA Zone (earl y Paleocene) 

Not observed Sponyodi ni um delitiense Zone (Maastrichti an) 

Not observed Impag idi nium Ill Zone (Maastricht ian) 

1535- 16G5m Isabelidinium cooksoniae Zone (Maast richti an) 

Not ol>serve<1 Chdtany iel la triparti ta Zone ( late Campanian) 

Not obser ve<1 Hystrichosphaerirlium difficile Zone (Campanian) 

Not ohserved PalaPohystrichopho ra infusori oi des Zone (early 

Carnpanian) 

Not observed Senon! as phaera rotundata Zone ( Santoni an) 

~lot observP<I Cometo<1inium ollscurum (Coniacian to Turonian) 

Not ohserved Kiokans ium ~Zone (Cenomanian) 

!685-1 755m Tr ilobospor i tes crassus Zone (late l\loiJn to ear ly 

Cenoma ni an) 

1775-1905m Tri l ohosµorites humil i s Zone (middle Albian) 

l':J25- !935m Parvisaccites a1qµ Jus Zone (early to mi ddle l\lhian) 

l955 -2355m Muderonyia asymmetrica Zone (ea rly to niddle Al bi an) 
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2375- 2805m Oligosphaeridium asterigerum Zone {late ~ptian ) 

Not observed Pseudoceratium pell iferum Zone {Barremian to carly 

Aptian) 

2825-3090m Cicatricosisporites #EAL Zone {Barremian to early 

Apt i an) 
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SELECTEO PALYNOMORPHS 

430-SOOm: Tsugaepollenites igniculus Zone or older (Pl io-Pleistocene 
or older) 

430m Tsugaepollenites ignicu lus * 

460111 Os111undacidites claytonites * 

490111 Tsu4aepollen ites viridiflu111inipites * 

0Pgree of Confi dence: 

Remarks : A Plio -Pleistoce ne or olrler age i s ass i gned ta Chis i nte rval , 

hut it is possihle that the section is Miocene and that the absence of 

marker species i s clue ta the ~carci t .• of pal ynomorphs i n this part of 

the well . 

520-620m: Systematophora ancyrea Zone (middle Miocene) 

52tlm 

5501'1 

Lingu lodinium machaerophorum 

Systematophora ancyred 

Spin iferites ramosus 

Oapsilidinium past i elsii 

Impagidin ium japoni cum 

Pa ralecaniel la i ndentata 
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580111 Spiniferites pseudofurcatus 

Oegree of Confidence : 

640-770111: Cordosphaeridium cantharel l um Zone (early Mi ocene) 

640111 

670m 

Alnipoll en ites verus * 

Cordosphaeridium cantharellum 

Oµe rculodi ni um centroca rpum 

Caryapolleni tes simplex* 

Oeqree of Cor.fi dence : 3 

790-980m: Oeflandrea ILR Zone (late Eocene to early Oligocene) 

790m 

820111 

910rn 

Retulaceoi poll enites betuloides * 

Ca r itasphae ri diurn pseudopoculu111 

Deflandrea #LR 

I lex poll enites marqaritu~ * 

Juglanspol lenites nigripites • 

Quercoidites #LA * 

Ouerco~dites #LG * 

Ulmipo ll eni tes undolosus * 

Rousei sporit es #LA * 

Cicatricosispor ites paradoroyensis * 
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970m Azolla * 
Oiervi l lapol lenites ech i na t us * 
.§..! aphyrocysta sp . i ndet. 

Rousci s11o r i tes #LA * ( cornmon) 

neyree of Confidence : ? to 3 
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Remarks: Penctr at ion of r.he l)ef l anctrc~ #LR Zone is i nd i ca t ed hy the 

di nof layc l late fle fl andrea #LR at 790-810111 , provicti ny t he si ng le 

obscrved spccimen is i n µl ace . f . pscuctopoculum which has its hi ghest 

occurrence i n th i s i nterval i s considered to be cavcd because i ts ranye 
is late Oli gocene t o ea r ly Miocene . 

1000-1160m: Areosphaeridium fenestratum Zone (middle to late Eocene) 

lOOOm 

1030m 

lOfiOm 

1090m 

1120m 

Jussea ia sp . Pe i l 197 1 * 
Mi c rhystridium fragi l e (cO!Tlllon) 

Phthanope ridinium levimurum 

Selayi nel la per inat a * 
Selaginel la sel agi noi dcs * 

Gl api1y rocysta ordi nata 

Tili aepo l len i tes crassi pites * 

Pesavis tagluensi s * 
Retitricolpites #LA* 

Retit r icolpites #LL * 

Cord osphaerid i um i nodes 

Chiropter idum I LS 
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Oegree of Confidence: 3 

Remarks : The presence of common specimens of the ac ri tarch _!1. fragile 

and a single sµecime n of the dinof l ayell ate E_. levimurum i ndicates 

penet ration of the A_. fo nestratum Zone at 100il- lll20m . The fungal spore 

E_. tagluensis which occu rs at 1090- l!Hlm int.licates the µresence of 

mindle Eocene strata hased on its est ablishet.I range in the Canadian 

neaufort reyion . The dinoflagell ate Chi ropte r it.lium I LS is also a 

ma r ker for the A. fenestratym Zone but was not observerl in the well 

above 1120-llilOm. 

1180-1305m: Eocladopyxis ILA Zone (middl e Eocene) 

1180m 

1205m 

l?.951'1 

Cicatricososporites auritus * 
Corylus #LI\* 

Hystrichokolpoma uni spinum 

Lyc opodiumsporites annot i nioides * 

Cicatricosisporites doroyensi s * 

Oinopteryyium cladoides 

Fagus #LA * 
Pterocaryapol leni tes stel latus * 
Systematophora placacantha 

Degree of Confidence: 2 

Remarks: Tentat ive assignment of the sampl e at 1180- 1?.00m to the 

Eoc ladopyxis #LA Zone i s based pri ma ri ly on the dinof lagel l at:?~· 

unispinum. 
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1325-1365m: Trinovant edinium #LA Zone (early Eocene ) 

1325111 

1355m 

Oefl andrea phospho r it ica 

Trinovantedinium #LA 

Trinovantedinium #LS 

Homotryblium pallidum 

Oeyree of Conf idence : 4 

1385-1515m: Oracodinium condylos Zone (earl y Eocene) 

131l5m 

14 15m 

1445m 

1475m 

Apectodinium homomorphum (abundant) 

Apectodi ni um hyperacanthum (abundant) 

Areol i yera senonensis 

Isabelidinium #LP 

Momipi tes rot undus * 
Lenti nia wetzel i i 

Areoligera senonensi s (abundant ) 

Ceratiops is pannucea 

Gl aphyrocysta exuberans 

Apect odinium augustum 

Cordosphaeridium grac i le 

Cri br0peridin i um gi useppei 

Ki sselovia edwarctsi i 

Hete raulac~cys ta leptal ea 

Wetze l iel la rneckel fel dens is 
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1505m Oef l and ra oebisfel densis 

Oegree of Confidence: 3 

Remarks: The associ ation of l~alie li dinium #LP with abundant speci mens 

of Apectodin ium speci es at 1385-140Sm suyyests a possible hi atus within 
or imrneniately above this sampl e . Thr dinofla gellat e markers for the 

D. condylos and Q. solidum Zone were not observed i n the well . 

1535-1665m: Isabelidinium cooksoniae Zone (Maastri chti an ) 

1535m Cyclonephelium di~ tinctum 

Ceratiopsis diebelii 

Ceratiopsis diebeli i sensu Hc l ntyre 

Gonyaulacys ta wetze u.J.. 

Hamulati spori t es amplus * 
Isabel i di ni um bel fastense 

Isabelidinium cooksoni ae 

Manumi ella cretacpa 

Ol igosphaeri dium complex 

Oligos phaeridium #LV 

Pal ambages 

Palaeoper idini um pyrophorum 

Oegree of Confi dence: 3 
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1685-l755m: Trilobosporites crassus Zone (early Cenomani an to 

late Albian) 

1685m 

1715m 

Cicatricos isporites minor * 

Trilobosporites crassus* 

Cicatricosispori tes #EU * 

Rugubivesi culites rugosus * 

neyree of Confidence : 3 

Rema rks : Penetration of t he L_ crassus Zone> {nonmarine equival ent of 

the I· spi nosus Zone) is indi ca ted at 16851705m by the highest 
occurrence of T. crassus . A ma r ked hiatus is indicated between 161.i5m - ---
and 1685m by the l ack of sedi ments of the greater part of the 

Cenomanian to Campanian . 

1775-l905m: Trilobosporites humili s Zone (middle Albian) 

1775m 

l805m 

1835m 

Gleicheni idites distalgranulatus * 
Laeviyat os porites mesozoicus * 

Ornamentifera bacul ata * 
Plicatella bilateralis * 
Scortea tecta * -----
Trilobosporites humilis * 

Clavatipollenites hughesii * 

Clavatipollenites rotundus * 
Ischyospori tes #ED * 
Vitrei spori tes pal l idus * 

Cicatri cos i sporites annulatus * 
Cicatricos ispor i t es #EAM * 



Bujak Oavies Group 

Hl65m 

1895m 

Afropoll i s #ED* 

Ischyosporites estherae * 
Pa rvisaccites rugu latu s * 

Foveotr i l etes subtriangularis * 
Pa rv isaccites rad i atus * 
Scortea #EA * 
Taurocusporites spackmani i * 

Oegree of Confidence: 4 
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Rema rks: Penetration of the T. humilis Zone is indicated by a highly 

di verse assemblage of mi ospores including .!_. humi li s and O. bacul ata at 

1775-1795m. 

1925-1935m: Parvisacci tes amplus Zone (early t o middle Albian) 

1925m Parvisaccites ampl us * 
Plicatella cristata * 
Rugubivesi culites minutus * 

Deyree of Confidence: 4 

Remarks: The.!:· amplus Zone is indi cated by the highest occurrence of 

.!:· amp l us at 1925-1945m. 
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1955- 2355m: Muderongia asyrrrnetri ca Zone (early to middle Albian) 

1955m 

1985m 

?.015m 

2075m 

2105m 

2165m 

2255m 

2235m 

2315m 

2345m 

Ce reb ropollen i tes mesozoicus * 
Muderongia asyrmiet rica * 
Retitricolpites maximus * 

Stellatopollis #ED * 

Cicat ri cosisporites annu latus * 
Chytr oeisphae r idia ringnesiorum 

Foraminisporis asyrmietrica * 
Plicatella qenuina * 

Ellipsoi dictyum rugulosum 

Plica tel la problematica * 

Ctenidodin ium #ES * 

Cicatricosisporit es potomacensis * 
Cicatri cos i sporites subrotundus * 

Ci cat r icosisproites #EA * 
Concav i ssi misporites cotidianum * 
Oista l triangulisporites ir regula r is * 
Tigri spo ri tes scu rrundus * 

Podocarp idites canadens i s * 

C. teter 

Densoisporites microrugulatus * 
Perotrilet es #ED* 

Rouseisporites simplex * 
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Oegree of Confi dence: 4 

Rema rks : Penetra tion of tt1e ~· asymn1etri ca Zone is indi cated by the 

hig hest occur rence of .'.i· asymme trica at 1955-1975m. Th is is confirmed 
by the presence of Ct enidod i ni um #ES in the sample at 2105-2 135m . 

2375-2805m: Oligosphaeridium asterigerum/Pilosispor ites 

trichopapillosus Zone (late Aptian ) 

2375m 

2405m 

2435m 

24G5m 

2495m 

2C l 5m 

2675m 

2795m 

Muderongia digitata 

Nodosis porites babsei * 

Pl atys accus meyasaccus * 

Interlobites triangulari s * 

Cicatricosispori tes mohrioides * 

Pl i catel la undosu s * 
Pod ocarpid i tes herbstii * 

Pl icate lla parvian4ulata * 
Str iamonoletes auritus * 

Cal l ialaspo ri tes dampieri • 

Impardecispora purverulenta * 
~uderongia asymmetr i ca (base) 

Poaocarpidi t es epis triatus * 

Oeyree of Conf idence : 4 
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Re1narks: Penetration of the Q. as teri':)erum Zone is ind i cated by the 

highest <Jccurrence of 11 . digitata at 2375- 2395m . This is confirmPt! 

below by the highest occu rrence of 1. tria nqularis at 2435 - 245 5m a nd C. 

mohrioides at i.155- 2485m. 

2825- 3090m: Cicatricosisporites IEAL (Barremian to early Aptian) 

2825111 

2975m 

Plicatella #ES * 
Gonyaul acysta j urassica (reworked) 

Cicat ri cos i s por ites grab r owensis * (rewo r ked) 

Leiot ril ete~ mecklenhuryensis * 

Oegr ee of Confidence: 2 

Rema rks : Penetrati on of tne Cica t ricosi s po rites #[AL Zone is sug~esterl 

by the presence of Plicatel l a #ES at 2825-2845m. With i n thi~ zone , 

reworked pa l yn'l!norphs a r e found such as the Jurass ic dinof lage l l ate §_. 

jurassica at 2825-2845111 and the Ber r iasian/Va l an'J lnia1 . spore .f. 
grabro~1ens is at 2975- 29Y5m . This may indicate that the marke r speci es 

Plica tel la #ES i~ also r eviorked . 
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MICROPALEONTOLOGICAL ZONATION 

430- 470m No zonal assignmcnt (No age ass ignme nt ) 

490- 530m Cassidulina te retis Zone ( late Miocene or younger) 

550- 62Um Aste ri ge rina quericni Zone (early Mi ocene or oldPr) 

Not observed AsteriyP.rina bartoniana Zone (late Oli gocene) 

640-1160m Ceratobulimina contraria Zone (ea rly Ol igocene ) 

llll0- 1245m Spi roplectammi na adamsi Zone ( late Eocene) 

1265-1 275m Cyc l ammina amplectens Zone (late Eocene) 

flot ohserved Hapl ophraymoi des acutid orsatum Zone (middle Eocene) 

1295-1515m Bulimi na ovata Zone (early Eocene) 

1535-1665m No zonal assignment (No a~e assiynment) 

Not observed Ka rreriell a apicularis Zone (early Eocene ) 

Not observed Spirop l ectammina grzybowsk i Zone (early Eocene) 

Not obse rved Glomospira charoides Zone (ldte Paleocene) 

Not observed Glomospi ra corona Zone (early ra leocene ) 



Bujak Davi es Group Ogmund E-72 ••••• 17 

1685-1695m Possible Praecystammina globigerinaeformis Zone 

(early Paleocene) 

1715- 2925m No zonal assignment (No age assignment ) 

Not observed KZehak ina epigona Zone {Maastrichtian) 

Not observed Arenohulimina dorbigny Zone {?Campanian) 
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SELECTED FORAMINIFERA 

430-470m: No zonal assignment (No age assig1111ent) 

490-530..: Possible Cassidulina teretis Zone (late Miocene or younger) 

490m Asterigerina ? sp. 
~ elongata 

520m Cibicidoides boueanus 
Pyrolina fusiformis 
Heterolepa tenella 

Degree of Confidence: 

550-620m: Asterigerina guerichi Zone (early Miocene or older) 

550m Asterigerina guerichi 
Hoeglundina elegans 
Elphidium hiltermanni 

580m Trifarina abbreviata 
Triloculina trigonula 

610m Melonis affinis 

Degree of Confidence: 3 
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640-1160m: Ceratobulimina contraria Zone (early Oligocene) 

640m Textularia smithvillensis 

670m 

730m 

760rn 

79üm 

1060m 

1090m 

1150m 

Cibicidoides proprius 

Cassidulina sub lonosa 

Coscinodiscus #H 1 + 

Baggina subconica 

Elphidium subnodosum 

Scaphopods 

Gyroidinoides angustiumbilicata 

Epistominella oveyi 

Nodosaria elegantissima 

nentalina inornata 
~~~ 

Oegree of Confidence: 2 

1180-1245•: Spiroplectanmina adamsi Zone (late Eocene) 

1180m 

1205m 

1235m 

Spiroplectanmina adamsi 

Trochanmina globigeriniformis (?reworked) 

Saracenaria triangularis 

Alabamina wilcoxensis 

Lenticulina #H 2 

Alveolophragmium #H 1 

Lenticulina #H 1 
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Bathysiphon discreta 

Sigmoidella bornemanni 
Nodosaria minor 

Oegree of Confidence: 3 
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1265-1275m: Cycla111T1ina amplectens Zone (late Eocene) 

1265m Anlnodiscus peruvianus 

H·plophragmoides walteri 

Haplophragmoides ~ 

Heterolepa dutemplei 
Trochamrnina inflata 

Trochammina deformis 

Globigerina linaperta * 

Degree of Confidence: 2 

1295-1515m: Bulimina ovata Zone (early Eocene} 

1295m 

1325m 

Bulimina ovata 
Bulimina trigonalis 

Uvigerina batjesi 

Anomalinoides preacuta 

Ammodiscus cretaceus 
H·plophragmoides acutidorsatum (depressed top) 

Cyclammina placenta 

Turrilina alsatica 

Osangularia velascoensis 
Cibicidoides blanpiedi 

Cyclammina cancellata 

Vaginulinopsis decorata 
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1355m 

1415m 

1445m 

1475m 

Cibicidoides mirificus 

Gavelinella danica 

Stilostomella midwayensis 
Hoeglundina eocenica 

Gavelinella cf. capitata 
Marginulina glabra 
Textularia midwayana 

Cibicidoides al leni 

Degree of Confidence: 3 
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1535-1665al: No zonal assignment (No age assignment) 

1655m Eponides plummerae 

1685-1695m: Possible Praecystamnina globigerinaefonnis Zone (early 

Paleocene or older) 

1685m Praecysta11111ina globigerinaefonnis 

Heterolepa tuxpamensis 

Oegree of Confidence: 2 

1715-2925m: No zonal assignment (No age assignment) 

1835m Saracenaria triangularis(caved) 

1955m Haplophragmoides ~ (caved) 



.. 
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PALEOBATHYMETRY 

430-470m 
Criteri a: 

490-740m 

C rite ri a: 

760-1070m 
Cri teri a: 

1090-1215m 
Cri teri a: 

1235-1245m 
Cri te ri a: 

1265-1305m 
Criteri a: 

1325-1485m 

Cri teri a: 

1505-1515m 

Criteri a: 

Remarks: 

Non-marine to Transitional 
No foraminifera, quartz grains 

Inner Neri tic 

Asterigerina spp., Cibi cidoides proprius, 

Trifarina abbreviata 

Inner Neritic t o Middle Neritic 
Coscinodiscus HH 1, Scaphopods, Baggina subconica 

Middle Nerit i c 
Gyroidinoides angustiumbilicata, Spiroplecta11111ina 

adamsi, Trochammina globigeriniformis (reworked?) 

Middle Neritic to Outer Neritic 

Bathysiphon discreta, Lenticulina #H 1 

Outer Neritic to Upper Bathyal 

Ammodiscus peruvianus, Recurvoides walteri, 
Haplophragmoides ~. Globigerina linaperta 

Upper Bathyal 

Cyclammina cance llata, Osangularia velascoensis, 

Stilostomella midwayensis, Hoeglundina eocenica 

Outer Neritic to Upper Bathyal 

Oecrease in diversity and abundance. 

Paleoenvironments interpreted from 1505m to 1815m are 

only ten~tative due to poor fossil recovery. 
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1535- 1635m 

Criteri a: 

1655-1695m 

Criteri a: 

1715-1815m 

Cri te ri a: 

Inner Neritic t o Middle Neritic 

Lophocythere sp. (ostracod) 

Middle Neritic to Outer Ner1tic 

Praecystarrmina globigerinaeformis, Eponides plurrmerae 

Inner Neritic to Middle Neritic 

Uvigerina batjesi, Vaginu l inopsis decorata 
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KEROGEN & TAI 

... Oepth AH AT AG SA H DT ST TAI 

... 
610.0 10 35 45 IO 2-

790.0 10 30 45 15 0 2-

910.0 10 35 40 15 0 2-

1000.0 10 25 45 10 0 2-

1120. 0 20 10 25 30 10 0 2-

1205.0 15 5 0 0 30 35 10 2-

1325 .0 20 10 0 0 20 35 10 0 2-

1445.0 25 15 20 25 10 0 2-2 

1535 .0 20 15 20 20 20 0 2-2 

1625.0 10 25 30 25 0 2-2 

1715 .0 30 35 30 2-2 

1775. 0 10 25 40 25 2 

1865. 0 30 45 20 
1955.0 30 40 25 

2045. 0 0 10 25 40 25 2+ 

2135.0 0 35 35 25 0 2+ 

2225. 0 35 30 30 2+ 

2345 . 0 40 30 25 2+ ... 2435. 0 25 40 30 2+ 

2525 . 0 10 20 35 30 2+ 

2645 . 0 5 25 40 30 2+ ... 27 35. 0 25 35 35 2+ 

2825. 0 25 40 35 2+ 

2945. 0 25 40 30 2+ 

3035. 0 0 25 40 30 2+ 

3080. 0 0 30 35 30 2+ 

3090. 0 30 35 30 
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KEROGEH, TAI AND VITRIHITE REFLECTAHCE 

The uppe r Eocene to Plio-Pleistocene or older section from 610-910m is 

devoid of amorphous kerogen. Woody kerogen comprises 401 to 45%, 

herbaceous kerogen comprises 401 to 451 , and coaly inertinitic ke rogen 

comprises 101 to 151 of the total keroyen content . The i nterval from 

1000-1625m of Maastrichtian to middle-late Eocene age contains 

relatively high abundances of amorphous kerogen, reaching a peak of 401 

at 1445m . Marine amo rphous kerogen generally comprises 15% to 251 . 

Woody kerogen is less co1111non than in the overlying interval and 

general ly comprises 30'~ to 35%. Coal y inertinitic keroyen comprises 

101 and herbaceous kerogen comprises 25% to 35%. The i nterva 1 from 

1715-3090m of Early CretJceous age is devoid of amorphous kerogen. 

Coaly inertinitic kerogen is more abundant than in the overlying 

i nterva l s ex ce pt for the Maastricht i an section, and averages 251 to 

301 . Woody kerogen comprises 301 to 40% and herbaceous kerogen 

generally comprises 25% to 40%, becomi ng slightly less cortlllon 

downhole. 

The level of Thermal Alteration increases from a value of 2- at 610m, 

to a value of 2- to 2 below 1445m in strata of early Eocene age or 

older. A value of 2 is reached at 1775m near the top of the Lower 

Cretaceous section, and a value of 2+ at 2045m in strata of early to 

middl e Albi an age. The 1 eve l of Therma 1 Al terat ion and the ke rogen 

types indicate some source rock potential for liquid hydrocarbons from 

the marine amorphous kerogen in the interval between 1445-1535m near 

the hiatus between Maastrichtian and lower Eocene strata. Sorne source 

rock potential for predominantly gaseous hydrocarbons is ind icated 

bel ow 2045m froo the herbaceous and woody keroyen wi thi n the Lower 

Cretaceous interval. 
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The fol lowing levels of the rmal maturity are indicated by vitrinite 

reflectance analysis. 

445m: Indetermi nate 

640-1670m: Immature (Ro% = 0.355% to 0.445%) 

1850-2370m: Mature (Ro% = 0.612% to 0.957%) 
2715-3080m: Onset of maturation (Ro% = 0.527% to 0.580%) 

The upper portion of the wel l between 1145m and 1850m cont~ins low 

populations of poor quality vitrinite particles. Therefore the 
read i ngs are un reliahle. Between 2210m and 2370m, large populations of 

vitrinite particules indicate high maturity. Below 2715m, a drop in 

the Ro% to values near the onset of maturation suggests that these 

populations are caved from younger sediments 0 1 that the highly mature 

populations in the interval above are reworked. Alternatively they 

may have been thermal ly matured through hydrothermal activity 

associated with local volcanic activity. 
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VITRINITE REFLECTANCE 

Key to Measurement Qualifying Labels 

E Excellent 
Good 

p Po or 
c Caved 
R Reworked 

Salf4lle Oep.th 445.0 

0.000 

Actua 1 Mean • O. 000 Actual Standard Oev1at1on • 0. 000 

Edfted Mean • O. 000 Edited Standard Oeviat1on • 0. 000 

Sa11'4lle Oepth 640 . 0 

0 .304 o. 330 o. 431 0.680 0.817 0.990 

Actual Mean • 0. 592 Actua 1 Standard Oeviation • O.Z81 .. Ed1ted Mean • o. 355 Edited Standard Oev1at 1on • 0.067 

- Sa11'4l le Depth 790.0 ' 

O.Z03 O.ZlO O.Zl9 0.220 o. 234 p o. 312 0.365 

o. 417 p o. 446 0.600 

Actual Hean • o. 323 Actua 1 Standard Deviat ion • 0.133 

Ed1ted Mean • o. 336 Ed1ted Standard Devtat1on • 0.134 
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Saqile Depth 960. 0 

0 .170 c o. 241 o. 270 o. 292 0 . 354 o. 452 o. 508 
o. 512 p o. 555 o. 592 0. 623 R 0 . 650 

Actual Mean • o. 435 Actua 1 Standard Deviat Ion • 0.164 

Edfted Mean • 0. 457 Edfted Standard Devfatlon • o. D74 

Saq> le Depth 1130 . 0 

0.213 0 .224 o. 230 o. 245 o. 245 o. 254 o. 284 
0.448 o. 613 

Actua l Hean • o. 306 Actua 1 Standard Deviat Ion • 0.135 

Edlted Mean • o. 448 Ed fted Standard Deviat 1 on • 0 . 000 

Saqile Depth 1295. 0 

0. 359 p 0 . 362 0.620 0.640 o. 954 o. 967 

Actual Mean • o. 650 Actual Standard Devf at 1 on • 0 . 269 

Edfted Hean • 0 . 360 EdHed Standard Deviat Ion • 0. 002 

Saqi le Depth 1490. 0 

0 . 366 o. 381 0 . 560 1.189 

Actual Mean • o. 624 Actual Standard Devfatlon • 0 . 387 

-. Edlted Hean • o. 37 4 Edlted Standard Devlatlon • 0.011 

Sa~ le Oepth 1670.0 

o. 376 p 0. 477 p o. 482 0.582 0.617 R o. 765 R o. 767 
0.896 o. 957 R !. 023 1.068 1.108 R 1.265 R 

Actual Mean • o. 799 Ac t u al Standard Deviat fon • o. 279 

Edlted Hean • 0. 445 Ed fted Standaro Devlatfon • 0 . 060 
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Sa.,.ile Depth 185D. D 

D. 245 D. 294 o. 295 o. 339 o. 342 o. 350 o. 370 

o. 380 o. 593 o. 602 0.624 o. 628 o. 710 o. 740 

0.860 R o. 974 

Actua l Mean • o. 522 Actual Standard Deviat ion • 0. 224 

Ed fted Mean • 0 . 612 EJfted Standard Devfat1on • 0 . 017 

Sa.,.ile De~th 2030 . 0 

0.480 o. 527 0.536 0.572 o. 606 0.609 0.630 

0. 645 0.663 0.672 0.674 o. 702 o. 703 o. 742 

o. 746 o. 748 o. 762 o. 780 o. 780 o. 782 o. 794 p 

0.804 0.806 0 . 812 0.832 o. 840 0.844 0 . 853 
0.862 0.877 0.885 o. 900 0.920 0.930 0 . 932 
o. 954 o. 980 o. 982 p 1.016 1.039 !. 055 1.063 

1.087 1.135 1.190 !. 212 !. 216 

Actua 1 Mean • 0.834 Actu a 1 Standar d Deviat fon • o. \84 

Edfted Mean • 0 . 841 Ed1ted Standard Deviat 1 on • D.178 

Sa.,.ile Depth 2210.0 

o. 376 0.410 o. 483 o. 583 o. 647 0.676 0. 676 

0.685 0 . 699 o. 703 o. 710 o. 715 o. 718 D. 732 

... o. 732 o. 785 0.800 0.810 0.818 0.825 0.880 

0.895 o. 900 0 . 918 o. 920 o. 935 o. 980 o. 987 

o. 990 o. 994 1.020 !. 040 !. 084 1.117 1 . 180 

1.188 !. 281 1.301 

Actua 1 H~an • 0 . 847 Ac tu a 1 Standard Dev1at fon • o. 220 

Edfted Mean • o. 847 Edfted Standard Dev fat 1 on • D. 220 

Sa.,.ile Depth 2335. D 

o. 374 o. 380 0.381 o. 421 0.422 o. 430 o. 432 

o. 435 0.482 o. 531 o. 533 o. 57 1 o. 576 o. 588 

o. 597 0 . 608 0.608 0.609 o. 631 0.637 0.661 

0.662 0.673 0.679 0.681 D. 707 o. 708 o. 739 

o. 749 o. 751 o. 757 o. 774 o. 798 0.803 0.849 

0. 873 0 .875 0.885 o. 900 o. 912 o. 951 o. 953 

o. 987 !. 074 R !. 076 1.198 1. 285 !. 350 !. 503 

Actua 1 Mean • 0.736 Ac tual Standard Devfation • 0. 258 

Edfted Hean • 0.665 Edft ed Standard Dev1at1on • 0. 080 
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Samp le Depth 2370. 0 

0.171 o. 445 o. 711 o. 794 0.823 o. 880 o. 906 
o. 923 o. 990 1. 010 1.060 1.072 1. 083 1. 092 
1. 094 1.154 1. 200 1 . 241 R 1. 269 1. 311 1.320 R 
1. 322 1. 351 1. 376 1. 421 R 1. 508 R !. 574 l. 678 R 

Actual Hean • 1. 099 Actual Standard Deviat Ion • 0. 329 

Edlted Mean • o. 957 Edlted Standard Devlatlon • 0.128 

Sample Depth 2715 .o .. 
o. 412 o. 420 o. 436 0.443 o. 444 o. 445 o. 447 ,, 
o. 447 o. 448 o. 461 0.467 o. 490 o. 492 o. 495 

o. 497 o. 501 o. 501 0.502 0.507 0.511 R o. 513 
o. 514 o. 516 0.518 0.518 0.520 o. 522 E o. 523 
o. 524 o. 528 o. 532 o. 540 o. 542 o. 544 o. 548 

1. 
0.549 0.549 o. 550 0. 551 o. 564 0.567 o. 583 
0.682 o. 728 o. 784 0 .833 R o. 851 0.861 0.921 
D. 942 R 

Actu al Mean • o. 556 Actual Standard Devlatlon • 0. 130 

Edlted Mean • o. 527 Edfted Standard Devlatlon • 0. 024 

Sample Depth 2900 . 0 

o. 453 0 .472 o. 500 0 . 502 o. 520 0.522 o. 530 

o. 543 o. 550 o. 558 0. 570 0.574 0.575 D. 583 

0. 586 o. 592 p o. 592 o. 592 o. 595 0.600 0.606 

o. 634 0. 683 R 0. 7!8 0.720 0.720 o. 746 R o. 792 R 

0 . 800 0.840 R 0.849 0.850 0 . 886 R o. 987 R o. 996 R 

1.059 1.092 1.096 1.133 1. 278 1. 354 1. 912 R 

Actual Mean • 0.756 Ac tua 1 Standard Deviat 1 on • o. 293 .. 
Edfted Mean • 0. 566 Edlted Standard Oevlat fon • o. 037 

Samp le Oepth 3080. 0 

o. 536 0. 540 o. 562 o. 568 0.572 o. 585 o. 595 

o. 598 o. 614 o. 625 o. 770 o. 800 0.806 o. 928 

o. 957 1.138 1.185 !. 400 

Ac tu al Mean • o. 765 Actual Standard Devfatlon • 0. 259 

Edlted Mean • 0 . 580 Edl ted Standard Deviat fon • 0. 029 
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