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EXPLANATION OF CONTENTS 

This volume contains the following results of analyses on South 
Hopedale L-39 and South Labrador N-79. 

1. General drilling information 

2. Consensus Age 

The consensus age based on micropaleontology (Ml and palynology 
(P). 

3. Palynologfcal Results 

The palynolog ical zones and assi9ned ages in order of increasing 
depth within each well. The more important taxa are listed 

alphabetically, with miospores and fungal spores being denoted by 

an asterisk (*). Marker species are highlighted in bold type . 
The degree of confidence is gi ven for each zonal assi9nment as 

follows: 

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

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

"3" A high degree of confidence regardi ng the zonal assignment, 

but including the possibility that the zonal assignment may be 

slightly too low. 

"2 " Indicates that the zonal asi9nment is probably .correct but 

tha t the sample level indicated for the top of the zone is 
probably too low due to a scarcity of mar ker speci es . 

" l " A highly tentat i ve zonal assignment due to extreme scarcity 
of marker species . 



4. Hicropaleontological Results 

The micropaleontological zones and assiçmed ages in order of 
i ncreasi ng depth. Withi n each zone the more important taxa are 
listed alphabetically with planktonic foraminiferal species heing 
denoted by an asterisk {*) and diatom species hy a cross {+). 

Marker species are highlighted in hold type. The degree of 
confidence is given for each zonal assignment as follows: 

"4" The highest degree of confidence regarding both the zonal 
assignment and the sample level to which the top of the zone 
is assigned. This degree of confidence indicates the 
presence of pl anktoni c foramini fera together with the main 
benthonic foraminiferal markers. 

"3" A high degree of confidence regarding the zonal assignment. 
1 ndi cates the presence of the main benthoni c for ami nifera l 
markers. 

"2" Indicates that the zonal assignment is most probably correct. 
The assignment is based only on taxa occurring commonly 
within the zone, due to the scarcity of marker species. 

"l" A tentative zonal assignment. Based solely on stratigraphie 
position due to extreme scarcity of marker species. 

5. Paleobathymetric Interpretations 

The interpreted paleobathymetries are in order of increasing 
depth, together ~iith the criteria upon which they are based. The 

interpreted environments and corresponding paleobathymetries 
reported are: Non-marine (above sea level ), Transitional lapprox. 
Om ) , 1 nner Neri tic ( approx. 0-20m) , Middle Meriti c ( approx . 
20- lOOm), Outer Neritic {approx. 100-200m), Upper Bathyal 
{approx. 200-lOOOm), and Lower Bathyal {>lOOOm). 



6. Kerogen, TAI and Vitrinite Reflectance 

Data on kerogen types and TAI are listed in a table, and are then 
discussed relative to petroleurn source roc:k potential and the 
consensus ages assi9ned in this report. Data on vitrinite 
reflectance are listed and are discussed relative to their degree 
of reliability and indicated maturation level. 

All references are given in Volume 1 of the report. 

The following charts are included for each well: 

1. A Palynological Summary Chart showing the assigned 
palynological zones, inferred agP.s, 1 ithology, formational 
assignments provided by P.N. Meir, studies in progress, 
important palynological events (mostly species tops). 

2. Sawtooth diagrams showing the relative abundances of thP. 
following palynological categories: Apectodinium homomorphum, 
Areoliqera senonensis, marine dinoflagellates, Azolla, 
Pediast rum, gymnosperm pol_len, angiosperm pollen, miospores, 
Late Cretaceous reworking, Early Cretaceous reworking. 

3. A Micropaleontological Summary Chart showing the assigned 

mi cropa 1 eontol ogi ca 1 zones, i nferred ages, 1itho1 ogy, 
important micropaleontolo9ical events (mostly species topsl, 
paleobathymetry. 

4. A Kerogen Summary Chart showin9 the consensus ages, levels of 
Thermal Alteration (TAI), relative abundances of kerogen 
types. 



5. A Vitrinite Summary Chart showing the consensus ages, 

hi stograms of the vi trinite refl ectance measurements whi ch 

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

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

subdivided into poor readings (horizontal lines) and good to 

ex ce 11 ent readi ng (soli d co 1 our l. The means of the three 

main categories are indicated by correspondinçily coloured 

triangles. 
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CANTERRA et al. SOUTH HOPEDALE l-39 

GSC locality: 55° 48' 32.567"N, 58° 50' 4!l,675"W 
KB elevation: 12m Water depth: 580m 

Casing set at: 641m, 948m, 1780m 
Total depth: 2364m 
Interval studied for palynology: 955-2360m 

Interval studied for micropaleontology: 955-2360m 

CONSENSUS AGE 

955-1170m middle to late Eocene (P) 
1190-1200m middle Eocene (P) 

1220-1500m early Eocene (P) 

1520-1530m late Paleocene (P) 

1550-1590m early Paleocene (P) 
1610-1800m Maastrichtian (M,P) 

1820-1830m late Campanian (P) 
1850-1890m early Campanian (P) 

1910-1920m Santonian (P) 

1940-1950m middle Albian (P) 

1970-2070m early to middle Al bian (P) 
2090-2220m 1 a te Apt i an ( P) 

2240-2360m no age assignment 
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SOUTH HOPEOALE L-39 

PALYNOLOGICAL ZONATION 

955-1170m Areosphaeridinium fe nestratum Zone (middle to late 

Eocene) 

119D-1200m Eocladopyxis #LA Zone (midd le Eocene) 

1220-1350m Trinovantedinium #LA Zone (early Eo~enP ) 

1370-lSOOm Dracodinium condylos Zone (early Eocene) 

Not observed Ceratiopsis speci osa Zone (late Paleocene) 

1520-1530m Alisocysta circumtabulata Zone (late Paleocene) 

1550-1560m Palaeoperidinium pyrophorum Zone (early Paleocene) 

1580-1590m Spongodinium HLA Zone (early Paleocene) 

1610-1620m Spongodin ium delitiense Zone (Maastrichtian) 

1640-1710m Impagidinium #LL Zone (Maastrichtian) 

1730-1800m Isabelidinium cooksoniae Zone (Maastrichtian) 

1820-1830m Chatangiella tripartita Zone (late Campanian ) 

Not observed Hystrichosphaeridium difficile Zone (Campanian) 
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1850-1890m Palaeohystrichophora infusorioides Zone (early 

Campanian) 

l910-1920m Surculosphaeridium lonyifurcatum Zone (Santonian) 

Not obse rved Cometodi ni um obscu rum Zone (Co ni aci an to Tu roni an) 

Not observed Kiokansium ~Zone (Cenomanian) 

Not observed Epelidosphaeridia spinosa/Tril obospor ites ~ 

Zone (middle Alhian) 

1940- 1950m Tri l obosporites humi l is Zone (midd le Albian) 

Not observed Parvasaccites amplus Zone (early to middle Albian) 

1970-2070m Mude rongia asymmet r ica Zone (early to middle Albian) 

2090- 2220m Oligosphaeridium asterigerum /Pilosisporites 

trichopapillosus Zone ( l ate Aptian) 

Not observed Pseudoce ratium pelliferum Zone (Barremian to early 

Apt ian) 

Not observed Cicatricosisporites #EAL Zone (Barremian to early 

Aptian) 

2240-2360m No zonal as signment (no age ass i gnment) 
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SELECTED PALYNOHORPHS 

955-1170m: Areosphaeridinium fenestratum Zone (middle to late Eocene) 

955m Hys tri chosphaeri di um patu l um 

Kisselovia tenuivirgula 

Hystrichokolpoma salacium 

Phthanoperidinium geminatum 

Paralecaniella indentata 

Wetzeliella articulata 

~omipites coryloides * 
Jugl anspollenites nipripites * 
Rouseisporites #LA * 
Pterocaryapollenites stel latus * 
quercoidites #LA * 

1015m 

1045m 

1105m 

1130m 

1160m 

Quercoidites #LG * 

Cicatricososporites auritus * 
Ilexpollenites margaritus * 

Trudopoll i s plena * 

Defl and rea #LR 

Tiliaepollenites vescipites * 

Momipites coryloides * (common) 

Cicatricosisporites dorogens is * 

Degree of Confidence : 3 

Remarks : Penetration of the~· fenestratum Zone in the highest 

exarni ned samp le from the wel l at 955-975m is indicated by the presence 

of seve ral dinoflagellate marker species indi cated above i n bold. 
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1190-1200m: Eocladopyxis #LA Zone (middle Eocene) 

1190m Pistillipollenites mc_gregorii * 
Phthanoperidinium alectrolophum 

Deg ree of Confi dence: 2 

Remarks: Penetration of t he Eocladopyxis #LA Zone is tent ativel y 

ind icated by the presence of the poll en E_. mcgregorii ~1hich is a middle 

Eocene marker in hi gh- l atitudes such as the Canadian Beaufort . 

1220-1350m: Trinovantedinium #LA Zone (early Eocene) 

1220m 

1250m 

1280m 

Dinopterygium cladoides 

Oapsili dini um pastielsii 

Hystrichokol poma cinct um 

Nyssa kruschi i * 
Systematophora pl acacantha 

Trinovantedinium #LA 

Systematophora #LE 

Tiliaepol lenites crassipites 

Kisselovia edwardsii 

Systematophora #LC 

Apectodi nium homornorphum 

Ceratiopsis pannucea 

Hystrichosphaeridi um patulum (abundant) 

Homotryblium pallidum 
Trinovantedinium Ill 

Trinovantedinium #LS 
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1310m 

1340m 

Ericipites antecursorioides * 

Azolla * 
Apectodinium homomo rp hum (common) 
Apectod inium hyperacanthum 

Areoligera senonensis 
Cordosphaeridium multispinosum 
Cordosphae ridium inodes 

Eocl adopyxis #LA 
Homotryblium tenuispinosum 

Cordosphaeridium tiara 
Polysphaeridium subtile 

Lentinia wetzelii 

Oegree of Confidence: 4 

Remarks: Oinoflagel late assemblages of the Trinovantedi ni um #LA Zone 
are well -rep resented throughout this i nterval . 

1370-1500m: Oracodinium condylos Zone (early Eocene) 

1370m 

1400m 

1430m 

Isabelidinium ILP 

Oracodinium condylos 

Thalassiphora pelayica 

Apectodinium homomorphum (abundant) 

Achilleodinium biformoides sensu lleilman-Clausen 1985 

Momipites rotundus * 
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1460m Apectodi ni um augusturn 

Hafniasphaera cryptovesiculata 

1490m Areoligera senonensis (abundant) 

Hyst richokolpoma #LP 

Oegree of Confidence: 4 

Remar ks: Assemblayes of the Q. condylos Zone are well-rep resented 

below the sample at 1370- 1390m in the South Hopedale L-39 well . 

1520-1530m: Alisocysta circumtabulata Zone (late Paleocene) 

1520m Ceratiopsis speciosa gl abra 

Alisocysta circumtabulata 

Eisenackia crassitabulata 

Oegree of Confidence : 4 

1550-1560m: Palaeoperidinium pYrophorum Zone (early Paleocene) 

1550m Caligodinium aceras 

Ce ratiopsis striata 

Ce ratiopsis speciosa speciosa 

Def l andrea denticulata 

Hystrichosphaeridium tubiferum 
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Pervosphaer i dium pseudhyst ri chodinium 

Phelod inium t ri cuspe 

Palaeocystodinium lidiae 

Palaeoperidinium pyrophorum 
Cordosphaeridium inodes l ong ipes 

Tri thyrod i nium #LS (?reworked ) 

Degree of Confidence : 4 

Remarks: The ma r ker species f_. pyrophorum has its highest occurrence 

at 1550- 1570m where it is comrnon, and it occurs pe rs istently in samp l es 
below 155D-1570m, strongly indicating penetrati on of the f_. pyrophorum 

Zone. 

1580-159Dm: Spongodinium ILA Zone (earl y Paleocene) 

158Dm Pal aeope ridinium basilium 

Pal aeocystodi nium aust ralinum 

Spongodinium I LA 

Degree of Confidence: 3 

Rerna r ks : Penetrati on of the Spongodin ium #LA Zone is i nd i cated by rare 

specimens of the dinof la9ellate Spongodinium #LA at 1580-160ùn and 
1510-1630m. 

1610-1620m: Spongodinium delitiense Zone (Maastrichtian) 

1610m Ceratiopsis di eheli i sensu Mclntyre 1Y74 

Spongodinium deliti ense 

Trithyrodinium evitt ii 

Tanyosphaeridium variecalamus 
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Paraalnipollenites confuSU$· * 
Phelodinium magnificum 

Degree of Confidence: 3 

Remarks: Penetrati on of the.?_. deliti ense Zone is indicated by the 
highest occurrence of the dinoflagellate .?_. delitiense at 1610-1630m 
where it is comrnon. The next highest occurrence of this speci es is at 
1700-1720m. 

1640-1710at: l•pagidini1111 #ll Zone (Maastrichtian) 

1640m 

1700m 

Hystrichosphaeropsis sp., Mclntyre 1974 

Impagidinium #ll 

Manumiella cretacea 
Ceratiopsis diebelii 

Fromea fragilis 

Degree of Confidence: 4 

1730-1800m: Isabelidinium cooksoniae Zone (Maastrichtianl 

1730m 

1760m 

Chatangiella biapertura 
Isabelidinium belfastense 

Cyclonephelium distinctum 
Oligosphaeridium complex 
Oligosphaeridium #LV 
Isabelidinium cookoniae 
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1790m Exochosphaeridi um bifidum 

Oegree of Confidence: 3 

1820- 1830m: Chatangiella triparti ta Zone (late Campanian) 

1820m Chatangiella tripartita 

Surculosphaeridium longifurcatum 

Oegree of Confidence: 3 

1850-1890m: Palaeohystrichophora infusorioides Zone (early Campanian) 

1850m Hystrichodinium pulchrum 

Oegree of Confidence: 2 

Remarks: Penetration of the.!:· i nfusori oides Zone is tentatively 

indicated by the occurrence of a s i ngle specimen of the dinoflayellate 

.!!· pulchrum. 

1910-1920m: Senoniasphaera rotundata Zone (Santonian) 

1910m Hystrichosphaeridium diffici le 

Senoniasphaera rotundata 
Senoniasphaera protrusa 

Hystrichosphaeridium seguanaportus 

Oegree of Confidence: 3 
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1940-1950m: Trilobosporites hurnilis Zone (middle Albian) 

1940m Aptea polymo rpha 
Aptea ei senackii 
Cle istosphaeridium huguoniotii 

Ctenidodinium #ES 

Clavat i pol leni tes hughesii * 
Diplofusa gear lensis 

Rugubivesiculites rugosus * 
Retitricolpites vulgaris * 
Trilobosporites humil i s * 

Degree of Confidence : 4 

Remar ks: A strong hiat us is indicated bet ween 1920- 1940m and 

1940- 1960m whe re sediments of late Albi an to Coniacian aye are mis sing. 
The presence of Ct eni dodin ium #ES and l· humili s i ndicate penetration 
of the l· humi l is Zone. 

1970- 2070m: Muderongi a as}'llllletrica Zone (early to middle Albian) 

1970m Eucommi id1 tes ~ * 
Muderongia asyirmet r ica 

Nodosispori tes babsae * 
Parvisaccites ampl us * 
Parvisaccites radiatus * 
Rugubi vesicu lites minutus * 
Tigrisporites scurrundus * 
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2000m Clavatipollenites mi nutu * 

2060m Atopodi ni um prostatum ( reworked Juras sic) 

Cicatricosisporites imbricatus * 
Corniculatisporit es striatus * 
Muderongia #EY 

Phylloc ladites mic roret i culatus * 

Degree of Confidence: 4 

Remarks: A diverse spore and pollen assemblage i n association with M. 
asmmetrica ind icates penetration of the Muderonyia asymmetri ca Zone. 

2090-2220m: Oligosphaeridium asterigerum/Pi losisporites 

trichopapillosus Zone (late Aptian) 

2090m 

2120m 

2210m 

Clavat ipol lenites rotundus * 
Interlobites triangular is * 
Parvisaccites hortonensis * 

Pilosisporites trichopapillosus * 

Anulisporites annula tus (deri ved Carboniferous) 

Degree of Conf idence: 3 

Remarks : The highest occu rrence of l · triangularis at 20, J- n lnm 

suggests t he f: trichopapillosus Zone. This is confinned by the 
presence of P. trichopapillosus in the next lower sample at 

2120-2140m. The presence of A· an nulatus at 2210-2230m i s probably due 
to reworking . This specimen is hi ghly corroded and i s associated with 

Lower Cretaceous pa lynomorphs . 
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2240-2360m: No zonal assignment (no age assigrwnent) 

Remarks : Due to the carbonate l ithology which is of probable Paleozoic 
age, no palynomorphs are considered to be in situ in this interval. 
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MI CROPALEONTOLOGICAL ZONATION 

955- lllOm Ne zonal assignment ( No age assignment) 

Not observed Cassiduli na teretis Zone (late Miocene or younger) 

Not observed Asteri gerina gueri chi Zone (early Miocene or older) 

Not observed Asterigerina ba rtoni ana Zone (l ate Oligocene ) 

Not observed Ceratobulimina contraria Zone (early Ol igocene ) 

1130-1290m Spiroplectammina adamsi Zone (late Eocene) 

1310-1 320m Cyclammina amplectens Zone (late Eocene) 

Not observed Haplophragimoides acutidorsatum Zone (middle Eocene) 

1340-1 350m Bulimina ovata Zone (early Eocene) 

1370-1440m Karreri el la apicula ris Zone (early Eocene) 

1460-1530m Spi roplectal!l11ina gr zybowski Zone (early Eocene) 

1550- 1560m Glomospira charoides Zone (late Paleocene) 

1580-1590m Glomospira ~Zone (early Pa leocene) 

Not observed Praecystammina gl obigerinaeformis Zone (early 

Paleocene) 
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1Gl0-1860rn Rzehakina epigona Zone (Maastrichtian} 

1880-2010rn Arenobulirnina dorbigny Zone (?Carnpanian) 

2030-2360rn No zonal ass ignrnent (No age assignrnent} 
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SELECTED FORAHINIFERA 

955-lllOm: No zonal assignment (No age assignment) 

955m Lenticulina costata 
~~~ 

1045m Nodosaria sp. 

1130-l290m: Spiroplectammina adamsi Zone (late Eocene) 

1130m 

1160m 

1190m 

1220m 

Cyclammina pl acent a 
Haplophra!Jlloides e9geri 

Bathysi phon disc reta 

Haplophra!Jlloides walteri 
Coscinodiscus #H 1 

Trochammina deformis 
Coscinodiscus #H 2 + 

Oegree of Confidence: 3 

1310-1320m: Cyclammina amplectens Zone (late Eocene) 

1310m Ammodiscus peruvianus 

Recurvoides walteri 

Oegree of Confidence: 2 
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1340-1350m: Bulimina ovata Zone (early Eocene) 

1340m Spiroplectammina mexiaensis 

Degree of Confidence: 3 

1370-1440m: Karreriella apicularis Zone {early Eocene) 

1370m 

1400m 

Karreriella apicularis 
Praecystammina cf. globigerinaeformis (reworked) 

Trochammi noides sp . 
Trochammina globigeriniformis 

Oegree of Confidence: 3 

1460-1540m: Spiroplectammina grzybowski Zone {early Eocene) 

1460m Spiroplectammi na grzybowski 

1490m Cyclammina cancellata 

Oegree of Confidence: 3 

1550-1560m: Glomospira charoides Zone (late Valeocene) 

1550m Glomospira charoides 

Ammobaculites polytilalamus 

Degree of Confidence : 3 
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1580-1590m: Glomospira coruna Zone (early Paleocene) 

1580m Glomospira corona 
Rhizammina indivisa 

Degree of Confidence: 3 

1610-1860m: Rzehakina epigona Zone (Maastrichtian) 

1610m 

1640m 

1670m 

1730m 

Hl20m 

1850m 

Rzehakina epigona 
Saccammina placenta 

Spiroplectammina nava rroana 
Glomospira irregularis 

Dorothia oxycona 

Trochamminoides subtrullisatus 

Saccammina sphaeri ca 

Arrmolagena clavata 

Spirosigmoili nella compressa 
Glomospi rella sp. 

Degree of Confidence : 3 

1880-2010m: Arenobulimina dorbigny Zone (Campanian) 

1880m Uvi geri nammi na j ankoi 

Arenobulimina dorbigny 
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1940m Globi gerina aff . pseudobul l oi des * (cavé1) 

2030m Reophax duplex 

2090-2360m: No zonal assignrnent (no age assi gnment) 
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PALEOBATHYMETRY 

955- 11 lOm 

Cri te ri a: 

1130-1140m 
Criteria: 

1160-117 0m 
Cri teri a: 

1190-1 290m 
Criteria: 

1310-1320m 

Criteria: 

1340- 1380m 
Cri teri a: 

1400-1530m 

Cri teria: 

1550-1860m 
Cri teri a: 

1880- 2040m 

Cr iteria: 

Transitional to Inner Neritic 

Lenticulina costata, Nodosaria sp. 

Inner Neritic to Middle Neritic 

Cyclammina placenta, Haplophragmoides eggeri 

Mi dd le Neritic 
Bathys iphon discreta 

Outer Neritic 

Haplophragmoides walteri, Coscinodiscus spp. 

Outer tleritic t o Upper Bathyal 

Ammodiscus peruvianus , Recurvoides walteri 

Uppe r Bathyal 
Spiroplecta1TUTiina mexiaensis, Karreriella ap i cularis 

Uppe r Batl~al to Lower Bathyal 
Trochammi na gl obigeriniformis, Cyclammina 

cancellata, Trochamminoides sp. 

Lower Bathyal 

Glomospira spp. , Ammobaculites polythalamus, 

Saccammina spp . , Glomospirel la sp . 

Upper Bathyal to Lower Bathyal 

Arenobulimina dorbigny, Reophax dupl ex 
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Remarks: Paleoenvironments interpreted from 1910m to 2070m are 

only tentative , due to the high probability of 

cavings . 

2060-2070m 
Cr iteria: 

Outer Neritic to Upper Bathyal 

Dec rease in diversity and abundance 
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KEROGEN & TAI 

Depth AH AT AG SA M BT ST TAI 

955. 0 10 10 20 50 2-
J045. 0 15 0 20 50 2-
1220. 0 15 s 10 15 45 2-
13JO.O 45 10 JO J5 JO 2-2 
1340 . 0 50 10 5 10 15 2-2 
1400. 0 50 10 10 15 2-2 
1520.0 45 15 0 15 10 5 2- 2 
1610. 0 0 10 15 40 25 2 
1640 . 0 0 5 15 55 20 2 
1700. 0 0 10 10 55 20 0 
1760. 0 0 10 5 50 30 0 
1850. 0 0 5 10 50 30 
1910 .0 15 55 25 2+ 
1940. 0 30 15 10 25 10 2+ 
1970 . 0 50 15 10 10 10 2+ 
2000. 0 50 10 10 15 2+ 
2030 . 0 40 15 25 10 2+ 
2040 . 0 40 15 25 10 
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KEROGEN, TAI AND VITRINITE REFLECTANCE 

The lower to upper Eocene interval from 955-1240m contains l Oi ta 15% 

mari ne amor phous ke rogen, wi th other amorphous kerogen types bei ng 

absent. Herbaceous kerogen comprises 25% ta 35%, 1~oody keroyen 

comprises 45% ta 50%, and coa 1 y i nert i nit i c kerogen comprises 5%. The 

upper Paleocene ta lower Eocene interval from 1310-1 540m contains high 

relative abundances of amorphous kerogen comprising 10% ta 15% degraded 

terrestrial material and 45% ta 50% marine amorphous materia l . Woody 

kerogen is strongly reduced compared ta the overlying interval, 

compr1 s1ng less than 15%, with herbaceous ke rogen being slightly 

reduced, and coa l y i nert init ic keroyen comprising 5%. The i nterval 

from 1610-1920m of Santonian ta early Paleocene age is devoid of 

amorphous kerogen except for 5Z terres tri al amorphous materi al at 

1610m. Woody and coaly inertinitic kerogen are bath well - represented 

and comprise approximately 50% and 25% respectively. Herhaceous 

kerogen comprises appoximate ly 25% to 30% . The lowes t i nterva l 

examined from the wel l at 194U- 2060m of Early Cretaceous age contains 

high relative abundances of amorphous kerogen which mostly comprises 

marine amorphous material (30% ta 50%). The other kerogen types are 

reduced compared ta the overlying interval. 

The lev el of Thermal Alteration increases from a value of 2- at 

955-1240m in the lower Eocene to middle-upper Eocene section, to a 

value of 2- to 2 from 1310- 1540m in the upper Paleocene to lower 

Eocene section. It reaches a value of 2 from 1610-1870m in the lower 

Campanian to lower Paleocene sect ion, and possibly reaches a value of 

2+ at 1910-1920m in strata assigned a Santonian age . TAI va lues of 2+ 

were recorded for a 11 samp les from the Lower Cretaceous section 

examined for kerogen anal ysis between 1940m and 2040m. 
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The following levels of thermal matu rity are indicated by vit rinite 

reflectance anal ysis . 

955-1460m : Immature (Ro% = 0. 322% to 0. 379%) 

1490- 2350m: Mature (Ro% = 0.606% to 0.924%) 

The uppe rmost sample at 955m contains abundant reworking and therefore 

is unreliable. The basal part of the well below 1490m contains 

multip le populations of vitrini t e and does not follow a conventional 

inc rease in Ro wi th depth. This may reflect the presence of vo lcanic 

rock. 
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Sa~le Depth 955 .D 

0.142 0. 148 
0.385 o. 390 
0.606 o. 773 
1.163 1 . 239 

Actual Me an • 0.607 

Ed ft ed Mean • 0.379 

Sa~le Depth 1045.0 

0.177 o. 267 

Ac tua 1 Mean • o . 286 

Ed f ted Mean • o. 322 

Sa~le Depth 1220 . 0 

0 . 158 o. 201 

0.282 0.293 
o. 357 o. 371 

Ac tu a l Hean • 0 . 363 

Ed1ted Mean • 0.322 

VITRINITE REFLECTANCE 

Key to Measurement Qualifyinq Labels 

p 

R 

Adu• l 

0.152 
o. 413 
0.790 
1.682 

E Excellent 

Good 
P Poor 

C Caved 
R Reworked 

0 .163 
o. 464 
o. 790 

Standard Dev fat f on • o. 394 

EdfteC Standard Deviat fon • o. 086 

o . 290 0.409 

Ac tu al Standard Dev1 at1on • o. 096 

Edfted Standard Devi at fon • o. 07 6 

o. 222 c o. 245 
o. 317 p o. 323 

0.388 o. 536 R 

Actual Standard Oevf ation • 0 .196 

Ed f ted Standard Dev1at1on • o. 041 

o. 242 
o. 500 
0.832 R 

o. 264 
0 .338 

0 . 649 

o. 281 
0.546 R 

0.892 

0. 277 p 

o. 346 p 

1.050 R 

o. 357 p 

o. 594 

!. 021 

o. 278 
0. 357 p 
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Salll> le Oepth 1310. 0 

o. 270 o. 284 o. 293 o. 302 o. 309 o. 323 o. 382 
o. 416 o. 499 

Actua 1 Hean • 0.342 Actual Standard Oev1at1 on • o. 07 6 

Ed1ted Mean 0 .322 Ed1ted Standard Oev 1at1 on o. 051 

Salll> le Oepth 1400. 0 

0.235 

Actual Mean • 0. 235 Actual Standard Oev1at 1on • o. 000 

Ed1ted Mean = 0 . 235 Ed1tcd Standard Oev1 at1on = 0. 000 

Sample Oepth 1460 . ( 

o. 249 o. 252 o. 393 o. 411 o. 419 o. 549 

Actual He an • o. 379 Actua 1 Standard Dev 1at1 on 0.114 

Ed1ted Mean • o. 345 Ed1ted Standard Oev1at 1on o. 087 

Sample Depth 1490. 0 

0.305 o. 367 o. 524 o. 539 o. 600 0.646 0.662 
0.665 0.721 o. 787 R 0 . 006 o. 814 o. 912 o. 923 
0. 931 R o. 963 1. 019 R !. 046 R 1.179 R 1.193 1.194 

Actu al Mean • 0.800 Ac tu al Standard Oev1at1on • 0.257 

Ed1ted Mean • o. 606 Ed1ted Standard Oev1at 1on • o. 062 

Sampl e Oepth 1520 . 0 

o. 930 

Actu al Mean • o. 930 Ac tu a 1 Standard Deviat 1on • o. 000 

EdHed Mean = o. 930 Ed Hed Standard Oev t at1on = 0. 000 
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Sampl e Depth 1550 . 0 

0.41 0 o. 506 o. 565 0.623 p o. 744 0.860 0.920 

o. 927 o. 97 3 l. 038 l. 312 R 

Actual Hean • 0. 807 Actu a 1 Standard Deviat ion • o. 267 

Ed1t ed Hean • o. 773 Edfted Standard Deviat i on 0 .155 

Sa~le Dep th 1580.0 

o. 343 o. 366 o. 400 o. 425 o. 482 o. 491 0.603 
0.614 0.699 o. 715 o. 7 39 p o. 754 p o. 770 p 0.771 

0.851 o. 944 o. 946 o. 998 R 1. 012 R 1. 061 R 1. 250 
l. 250 R 1.360 R 1. 370 1. 445 !. 676 

Actua l Mean • 0. 859 Actual Standard Deviat !on • o. 365 

Ed lted Mean • 0.724 Ed 1ted Standard Dev1at1on • 0 . 078 

Samp le Oepth 1610 . 0 

0.365 o. 37 8 o. 407 o. 468 o. 540 o. 587 0.589 

0.600 0 .601 0.603 o. 606 o. 627 o. 673 o. 678 

o. 746 o. 764 o. 792 0. 801 0.824 0.829 0.830 p 

0.870 o. 921 o. 932 o. 936 0.950 o. 972 1.015 

1. 019 1.020 1. 028 1.093 1. 200 !. 249 !. 901 R 

Actua 1 Hean • 0. 812 Actual Standa rd Dev1at1on • o. 296 

Ed1ted Hean • o. 750 Ed i ted Standard Deviat ion • 0 . 130 

Sa~le Oepth 1640 . 0 

0.467 o. 47 1 o. 510 o. 551 0 .605 c 0.650 0. 661 
o. 667 o. 67 3 o. 770 0. 807 0.854 o. 859 0. 873 

0. 892 o. 920 o. 921 o. 973 1.032 1.069 1.107 

!. 289 l. 519 1 . 601 

Actual llean • 0. 864 Actua 1 Standard Devia t ion • o. 301 

Ed 1ted Mean • 0. 809 Edited Standard Deviat ion • 0.114 
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Sa111?le Oepth 1700.0 

0.516 o. 559 o. 574 o. 598 0. 647 0. 661 0.663 
0.666 0. 678 o. 681 0 .693 o. 742 o. 742 o. 765 
0.770 0. 849 0.890 o. 905 0. 918 0.924 o. 924 
o. 924 0 . 928 o. 958 R l. 036 1. 050 !. 068 1.075 
1. 082 R 1. 105 R 1. 131 1. 158 1. 170 1 . 190 R 1. 190 
1. 260 R !. 260 R !. 273 R !. 316 1. 339 !. 440 R 

Actua 1 Hean = o. 935 Actua 1 Standard Deviat ion • o. 248 

Ed1ted Hean • o. 788 Ed1ted St andard Deviat ion = 0. 112 

Sample Oepth 1760.0 

o. 347 o. 400 o. 402 o. 460 0.655 0 .681 o. 740 
0.808 0 .830 p 0.835 0 . 895 0. 940 R o. 940 o. 946 
0. 960 o. 970 R !. 050 !. 075 l. 202 !. 219 

Actu•l Mean • 0.818 Ac tu al Standard Dev 1at1 on = 0. 259 

Ed1ted Hean • o. 778 Ed1ted Standar d Devi •t 1 on = o. 088 

Salll? le Oepth 1790.0 

0. 552 0. 557 0 .619 o. 702 o. 778 0.780 p o. 789 
0. 836 0. 842 o. 856 o. 894 o. 927 o. 933 p o. 965 
o. 97 2 1.003 1. 013 l. 043 1.077 1.080 p 1.121 R 
1.172 R 1.17 3 1. 180 !. 203 R !. 217 R 1.31 7 1.321 
!. 391 R !. 412 l . 450 !. 785 R 

Actual Hean • !. 030 Actual St andar d Deviat ion = o. 278 

Edited Mean • 0. 924 Ed ited Standa rd Deviation • o. 103 

Sa~le Depth 1820 . 0 

o. 231 0 . 241 o. 336 o. 372 o. 392 o. 396 o. 412 
o. 434 o. 454 o. 588 o. 591 o. 687 0. 694 o. 703 p 

o. 746 o. 772 o. 790 0 .859 o. 870 0. 882 0 .899 p 

o. 986 l. 023 p !. 028 l. 044 1.053 l. 062 1. 099 
1.157 1.160 R 1. 260 l. 315 1. 462 

Actua l Hean • o. 788 Actual Standard Deviat fon = o. 331 

Edited Mean • O. 894 Ed lted Standard Deviat fon • 0. 144 
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Sa°"le Depth 188D .O 

0.332 o. 669 1. 504 

Actual Hean • 0. 835 Actual Standard Deviat ion = 0. 603 

Ed1ted Mean • o. 669 Ed1ted Standard Deviat1on = o. 000 

Sa°" le Oepth 1940. 0 

o. 241 0. 403 o. 407 o. 458 o. 528 0.684 o. 752 
o. 757 o. 762 o. 959 1 . 429 

Actua 1 Hean • o. 671 Actua 1 Standard Deviat ion o. 327 

Ed Hed He an • 0. 783 Ed1ted Standard Dev i at ion 0. 104 

Sa°" le Depth 1970. 0 

0.131 0. 270 o. 425 o. 511 o. 535 o. 544 o. 561 
o. 597 p 0 . 633 0.650 0.693 o. 704 0.770 1.112 
1.17 3 1. 204 1. 280 R 

Ac tua 1 He an • o. 694 Ac tu al Sta ndard Dev iat ion = D. 326 

Ed1ted Mean • 0.620 Ed1ted Standard Deviat fon = 0. 085 

Sa°" le Depth 2000. 0 

o. 484 o. 534 o. 596 o. 636 o. 643 p 0.653 D.678 
o. 686 0 . 805 R 0. 8 78 1.112 1.370 

Actua 1 Mean • o. 756 Actua l Standard Deviat fon • D. 256 

Ed fted Mean • o. 649 Edfted Standard Deviat fon • 0. 032 

Sa°" le Depth 2030. 0 

0.115 o. 518 o. 545 0.641 o. 681 0.688 o. 710 
o. 769 o. 855 o. 903 o. 968 o. 979 1.115 R 1.149 
1. 252 1. 373 R 1. 39 2 R 

Actua l Hean • 0 . 862 Actua l Standard Deviat ion o. 334 

Ed1ted Mean • 0 . 698 Edited Standard Deviat ton • o. 047 
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Samp le Dep th 2200. 0 

o. 283 o. 323 o. 360 o. 420 o. 47 3 o. 478 o. 507 

o. 524 o. 534 o. 555 o. 597 o. 607 0.626 o. 634 

o. 642 o. 652 0 . 664 0.690 o. 702 o. 746 o. 752 
0.782 0 . 810 0.838 0 . 842 0 .853 0 . 864 0.885 
0. 917 0 . 943 c. 946 o. 980 o. 988 ). 005 1.150 
1.165 1. 237 1. 275 1. 285 ). 316 ). 35 1 1. 375 
1. 383 1.686 

Actual Mean • o. 833 Actual Standard Deviat 1 on = o. 328 

Ed1ted Hean = 0. 7 42 Ed 1ted Standard Oev1 at1 on • 0.105 

Sa~le Depth 2350 . 0 

o. 452 0 . 483 0.748 o. 924 o. 933 o. 903 1.085 
1.268 !. 741 

Actu al lie an • 0 . 957 Actua 1 Standard Dev iat 1on = 0. 396 

Edfted Hean • o. 935 Ed f ted Standard Deviat f on • o. 122 
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CHEVRON et al. SOUTH LABRADOR N-79 

GSC local ity: 55° 48' l\5 . 22"N , 58° 26' 32 .83" W 
KB elevation: ll. 3m Hater depth: 450m 

Casi ng set at: 535m , 715.7m , 1493m 

Total depth : 357lm 
Jnterval studied for palynoloyy : 750- 3571 . 5m 

Jnterval studied fo r micropaleontology: 720- 3495m 

CONSENSUS AGE 

720- 730m No age assignment 

750- 760m Plio- Pleistocene or ol der (P) 

810- 970m ear ly Miocene (P) 

990-11 50m l ate Oli gocene (P) 

1170- 1300m early Oligocene (P) 

1320-1690m late Eocene (P) 

1710-1900m midd le Eocene (M) 

1920-?. 380m early Eocene (M ,P) 

2400-2895m late Paleocene (M) 

2915-3255m early Paleocene (M) 

3275-3375m Maastrichtian (M) 

3395- 3405m late Campanian (P) 

3425-3465m early Campanian (P) 

31\85-34<J5m Santonian (P) 

3515-3571.5m Ba remi an to early Aptian (P) 
~ 
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SOUTH LABRADOR N-79 

PALYNOLOGICAL ZONATION 

750- 760m Tsugaepollenites igniculus Zone or olde r 

{Plio-Pleistocene or eider) 

Not obse rved Ope rculodinium centrocarpum Zone ( late Miocene) 

Not observed Sys tematophora ancyrea Zone (midd le Mi ocene) 

780- 790m possible Co rdosphaeridium cantharellum Zone (possible 
ea rly Miocene) 

810- 820m Cordosphaeridium cantharellum Zone (ea rly Miocene) 

840- 970m possible Chiropterid ium mespi l anum Zone (possib le 
late Ol igocene) 

990-llSOm Chiropteridium mespi l anum Zone (late Oligocene) 

1170-1300m Areosphaeridium arcuatum Zone (early Oligocene) 

1320-14?.0m Oef landrea #LR Zone (l ate Eocene to early Oligocene) 

1440-1870m Areosphaeridium fenstratum Zone (middle to late 

Eocene) 

1890-1930m Eocladopyxis #LA Zone (middle Eocene) 

1950-2200m Trinovantedinium #LA Zone (ea rly Eocene) 
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2220- 2620m Dracodi nium condylos Zone (early Eocene ) 

2640- 2740m Ceratiops is speciosa Zone (late Paleocene) 

2760- 2925m Alisocysta circumtabulata Zone (late Paleocene) 

2945- 2985m Palaeope ridi nium pyrophorum Zone (early Paleocene) 

3005- 3315m Spongodi ni um #LA Zon e (early Paleocene) 

3335- 3345m Spongodi nium delitiensP. Zone (Maast ri chtian) 

3365-337 5m Impa gidin ium #ll Zone (Maastricht ia n) 

3395-3405m Isabelidinium cooksoniae Zone ( late Campanian) 

3425-3465m Palaeohys tric hophora infusorioides Zone (early 
Campanian) 

3485- 3495m Senoniasphae ra rotundata Zone (Santoni an) 

Not observed Cometodinium obscu rum (Turonian ta Coniacian) 

Not obse rved Kiokansium ~Zone (Cenomanian) 

Not observed EpP.lidosphaerida spi nosa Zone (early Cenomanian t a 

late Albian) 

Not observed Trilobospori tes humi l is Zone (middle Albian) 

Not observed Parvisaccites amplus Zone (early t a middle Albi an ) 
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tlot observed Muderongia asym'lle trica Zone (early to middle Albian) 

Not observed Oligosphaeridium asterigerum/Pilosisporites 

tri chopapillosus Zone (late Aptian ) 

3515-3525m Pseudocerat ium pelli ferum Zan•? (Ba r remian to early 
Aptian) 

3545- 3571.5m Cicatricosisporites #EAL Zone (Barre~ian to early 
Aptian) 
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SELECTEO PALYNOMORPHS 

750-760m: Tsugaepollenites igniculus Zone or older ( Plio-Pleistocene or 
older) 

750m All contaminants 

Oegree of Confidence: 

780-790m: possi ble Cordosphaeridium cantharellum Zone (possible early 
Miocene) 

780m Lejeunecysta hyalina 

Osmundacidites claytonites * 
Tiliaepollenites vescipites * 

Degree of Confidence: 

Remarks : Assignment to the f· cantharellum Zone highly tentat i ve, 

bei ng based on the occurrence of .b_. hya 1 i na whose strat i graphi c range 
is unce rtain on the Labrador Shelf. 

810-820m: Cordosphaeridium cantharellum Zone (early Hiocene) 

810m Cordosphaeridium cantharellum 
Oistatodinium paradoxum 

Lycopodiumsporites annotinioides * 
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Operculodinium centrocarpum 

Tsugaepollenites ign i cu lus * 

Ericipites antecursorioides * 

Oegree of Confidence: 3 

Remarks: The presence of f. cantharellum and Q. pa radoxum indicate the 

penetrat ion of l ower Mi ocene strata providi ng the obse rved specimens 
are in place . 

840-970m: possible Chiropteridium mespilanum Zone (possible late 

Oligocene) 

840m Alnipollenites verus * 

Caryapollenites simplex* 

Corylus I LA * 
Momi pites coryloides * (? reworked) 

Faguspollenites #LA* 

Quercoidites #LA * 

Que rcoidites #LG * 

Tri colpites #LR * 

870m Azolla * 

900m 

91i0m 

Cicatricososporites auritus * (?reworked) 

Carpinipites #LA* 

Lenti ni a cf . serrata 

Lingulodin ium machaeropho rum 

Ulmipollenites undulosus * 

Degree of Confidence: 
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Rernarks : Penetrat ion of the .f.· mespi l anum Zone is tentat i vely 
indicated by the presence of several ang ios perm species , although the 

ranges of t hese taxa a re uncertain in t he Labrado r Shelf . A sing le 

specimen of the spore .f.. au ri tus at 870- 890m is i nte rpreted as be i ng 

reworked. 

990-llSOm: Chiropteridium mespilanum Zone (late Oligocene) 

990m 

10?.0m 

Oeflandrea phosphoritica 

Retit ricolpites #LA* 

Rouseisporites #LA* 
Systematophora ancyrea 

Degree of Confidence 2 

1170-lJOOm: Areosphaerid i um arcuatum Zone (early Oligocene ) 

l 170m 

1200m 

1260m 

Ci catricosisporites dorogensis * 

Eric i pites compa ctipolleniatus * 

Areosphaeridium multicornutum 

Oefla ndrea #LR 

Chiropteridium mespilanum 

Cyclonephelium sp. B. Williams & Brideaux 1975 

Pterocaryapollenites stellatus * 

Oegree of Confidence: 3 
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Rema rks: Assignment of the sample at 1170-1190m to the A· arcuatum 
Zone is tentat ive , hut a more confident assignment is indicated at 

1200- 1220m being based on the occu rrences of A· multicornutum and 

Cycl onephelium sp. ~of Williams & ~ ridreaux ( 1975) . 

1320-1420m: Deflandrea #LR Zone (late Eocene to early Oli9ocene) 

1320m 

1350m 

1380m 

Deflandrea #LR 

Paralecaniell a indentata 

Lentinia serrata 

Glaphyrocysta i ntricata 

Degree of Confide~ce : 3 

1440-1870m: Areosphaeridium fenestratum Zone (middle to late Eocene) 

1440m 

1470m 

1 500~ 

1590m 

1680m 

Chiropteridium ILS 

Ci catricosisporites paradorogensis 

Di nopte rygium cladoi des 

Glaphyrocysta laciniiformis 

Cordosphaeridium inodes 

Wetzeliella articulata 

Kisselovia crassiramosa 
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1740m Cicatricososporites auritus 
Defl andrea phosphoritica 

1770m Cordosphaeridium gracile 

Degree of Confiden ce: 4 

1890-1930m: Eocl adopxxis ILA Zone (middle Eocene} 

1890m Apectodinium homomorphum 
Cribroperidinium gi useppe i 

Eocladopyxis ILA 

Hystrichokolpoma unfspinum 
Lentinia wetzelii 

Sys t ematophora placacantha 
Thalassiphora pelagi ca 

Degree of Confidence: 4 

1950-2200m: Trinovantedinium ILA Zone (early Eocene) 

1950m 

1980m 

Achill eodinium bifo rmoides 

Homotryblium pallidum 

Systematophora ILC 

Trinovantedinium ILA 

Trinovantedinium ILS 
Cerat iopis pannucea 

Areoligera senonensis 

Areosphaeridium sp . A, Williams & Brideaux 1977 

Gl aphyrocysta semitecta 
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2010m 

2040m 

2070m 

2190m 

Kisselovia edwardsii 

Wetzeliel la ovalis 

Systematophora #LE 

Trinovantedinium Ill 

Hystrichokolpoma salacium 

Palaeocystodi nium golzowense 

Deflandrea oebisfeldensis 

Duosphaeridi um nudum 

Eatonicysta ursulae 

Homotryblium tenuispinosum 

Wetzeliella meckelfeldensis 

Adnatosphae r id ium robustum 

Cordosphae ri di um ti ara 

Diphyes coll igerum 

Heteraul acacysta leptalea 

Homotryblium abbreviatum 

Ac hi 11 eodi nium bi fonnoides sensu Heilman-Clausen 1985 

Intratriporopollenites sp., Rouse 197 7 * 

Degree of Confidence: 4 

2220-2620: Dracodinium condylos Zone (early Eocene) 

2220m Isabelidinium I LP 

2250m Apectodinium homomo rp~um (common) 

Apectod inium hyperacanthum 

Dracodinium condylos 
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2310m Hystrichokol poma #LP 

2340m Polyspl1aerid ium subtil e 

2400m Hafniasphaera septata 

2430m Apectodinium hcmomorphum (abundant) 

Areo li ge ra senonensis (common) 

2460m Apectodinium augustum 

2520m Apectodinium senonensis (abundant) 

2610m Camarozonosporites #LB * 

Oegree of Confidence : 3 

2640-2740m: Cer~tiopsis speciosa Zone (late Paleocene) 

2640m Ceratiopsis striata 

Ceratiopsis speciosa glabra 

Degree of Confidence: 3 

2760-2925m: Alisocysta circumtabulata Zone (late Paleocene) 

2760m Phelodinium magnificum 
Eisenackia crassitabulat~ {?reworked) 

Degree of Confidence : 2 



Bujak Davies Group South Labrador N-79 • • •• • 12 

Remarks: Assignment of the sample at 2760- ?.780m to the A. circum
tabulata Zone is based on a single spcc i mcn of E. crass itabulata which 

may be rewor ked. 

2945-2985m : Palaeoperidinium pyrophorum Zone (early Paleocene) 

2945m 

2975m 

Ceratiopsis spec iosa speciosa 
Cordosphaeridi um inodes longipes 

Deflandrea dent icul ata 

Alisocysta circumtabula ta 

Palaeocystodinium australinum 

Palaeoperidinium pyrophorum 

Palaeoperidi nium basilium 

Phelodinium tricuspe 

Oegree of Confidence : 4 

3005-3315m: Spongodini um #LA Zone (early Paleocene) 

3005m 

3065m 

31 25m 

3185m 

Caligodinium ~ 

Hystrichosphaeridium tubiferum 

Palaeocystod inium lidiae 

Spongodinium ILA 

Trithyrodinium ILS 

Eisenacki a crassitabu lata 

Trithyrodinium evittii 

Ol i gosphaeridium #LV 
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32 15m Ceratiopsis diebelii sensu Mclntyre 1976 

Ceratiopsis diebelii 

Pervosphaeridium pseudhyst richodinium 

Oegree of Confidence: 4 

3335-3345m: Spongodinium delitiense Zone (Maastrichtian) 

3335m Spongodinium delitiense 

Degree of Confidence: 3 

Rernarks : The highest occurrence and pe rs istent presence of _i. 

delitiense bel ow 3335- 3355m indi cat es assignment to the S. del i tiense 

Zone. 

3365-3375m: Imagidimium #LL Zone (Maastrichtian) 

3365m r.onyaul acysta clathrata 

lmpagidini um #LL 

Manumiella cretacea 

Oegree of Confidence: 4 

3395-3405m: Isabelidinium cooksoniae Zone (late Campanian) 

3395m Cyclonephe liu~ distinctum 
Isabelidinium cooksoniae 

Oegree of Confidence: 2 
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Remarks : A si ngle specimen of the dinof lagellate l · cooksoniae 

tenta tively indicates as s ignment to the !. cooksoni ae Zone . 

3425-3465m: Pal aeohyst richophora infusorioides Zone (early Campanian) 

3425m 

3455m 

Isabeli dinium belfastense 

Palaeohystrichophora i nfusorioides 

Chata ngiel l a schei i 
Chatangiella tripartita 

Oegree of Confidence : 2 

3485-3495m: Senoniasphaera rotundata Zone (Santonian) 

3485m Chata ngiel l a verrucosa 

Hystrichosphaeri dium di fficil e 

Hystri chosphaeridium stel latum 

Surculosphae r idium longifurcat um 

Degree of Con fidence: 

R0narks : The samp le at 3485- 349 5m mostly contains dinoflagel lates 

which range i nto the Campanian, but t he presence of a single specimen 

of H. stella t um suggests possible assignment t o the Santonian 1· 
rotundata Zone. 

3515-3525m: Pseudocerati um pelliferum Zone (early Apt i an t o Barremi an) 

3515m Hystrichodi nium pulch rum 

Odontochitina costata 
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Odontochitina operculata 
Pseudoceratium #LA 

Pilosisporites trichopapillosus 

Oegree of Confidence : 4 

Rernarks : Penetration of the f. pelliferum Zone is indica ted by t he 

highest occurrence of Pseudocerat ium ~ LA at 3515-3525m. A marked 
hiatus is indicated between 3495m and 3515m hy the absence of late 

Apti an to Coniacian assemblages. 

3545-3571.5m: Cicatr icosisporites #EAL Zone (early Aptian to 

Barremian) 

3545m Astrocysta cretacea 

Pseudoceratium pelliferum (depressed top ) 

Cedripites canadensis * 
Cicatricosisporites #EAL * 
Rotverrusporites #EC * 

Oegree of Confidence: 4 

Rernarks : Penetration of the Cicatri cosisporites #EAL Zone is indicated 

at 3545m by the presence of Cicatricosisporites #EAL . 



Bujak Oavies Group South Labrador N-79 ••••• 16 

HICROPALEONTOLOGICAL ZONATION 

720- 730m No ass i gnment 

750- 910m Cassidul ina teretis Zone (late Miocene or younger ) 

930-lOOOrn Aste ri gerina guerichi Zone (earl y Miocene or older) 

1020-1120m Asteri gerina bartoniana Zone (late Oligocene) 

1230- 1390m Ceratobu limi na contraria Zone (early Oligocene) 

1410- 1630m Spiroplectamrnina adamsi (late Eocene) 

1650-1690m Cyclammina amplectens Zone ( l ate Eocene) 

1710- 1900m Ha plophragmoides acutidorsatum Zone (middl e Eocene) 

1920-2110m Bulimina ovata Zone (early Eocene) 

2130-2200m Ka rreri ella apicul a ris Zone (early Eocene) 

2220-2380rn Spiroplectammina grzybowski Zone (ea rly Eocene ) 

2400-2895m Glomospira charoides Zone (late Paleocene) 

2915-3045m Glomos pira corona Zone (early Paleocene) 

3065-3255m Praecystammi na globigeri naeformis Zone (ea r ly 

Paleocene) 

3275- 3375m Rzehakina epigona Zone (Maastrichtian) 

3395- 3495m Arenobulimina dorbigny Zone (?Campanian) 
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SELECTEO FORAMINIFERA 

750- 910m: Cassidulina teretis Zone (late Miocene or younger) 

750m Melonis affini s ------
Cibicidoides boueanus 
Epistominella acutimargo 

810m Tri loculina trigonula 
Heterolepa loba tula 

870m Triloculina trigonula 

900m Nodosaria emaciata 
Pullen ia bulloides 

Oegree of Confidence: 

930-lOOOm: Asterigerina guerichi Zone (early Miocene or older) 

930m 

960m 

Dentalina inornata 

Globorotaloides suteri * 

Hetero l epa sp . 

Oegree of Confidence: 4 

1020-1210m: Asterigerina bartoniana Zone (late Oligocene) 

1020m Coscinodiscus IH 1 + 

l llOm Lent i culina HH 1 
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Degree of Confidence: 2 

1230-1390m: Ceratobulimina contraria Zone (early Oligocene) 

1230m 

1320m 

Alveolophra9mium #H 

Trochammi na inf'lata 

Cyclamr.ina placenta 
Bathyisphon discreta 
Cibicidoides proprius 

Anrnocliscus cretaceus 
Nodosaria elegantissima 

Alabami na wilcoxensis 
Lenticuli na #H 2 

Oegree of Conf idence: 2 

1410-1630m: Spiroplectammina adamsi (late Eocene) 

1410m 

1450m 

1470m 

1500m 

Hap l ophragmoi des walteri 
Trochammi na deformi s 

Cyclammina cancellata 

Glandulina laevigata 

Guttulina probl ema 
Stilostomel l a midwayens is (rewor ked ) 

Recurvoides walteri 
Turrilina alsatica 

Bu limi na alazanensis 

Cribrostomoides cf. subglobosus 
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1560m 

1590m 

Pullenia guinguel oba 

Cassidulina subgl obosa 

Nodosaria soluta 

Pseudohastigerina micra * 
Ci bi cidoi des bl anpiedi 

Gyroidinoides girardana 

Gyroidi noides angust iumbilicat a 

Spiroplectanmina adamsi (depres sed top} 

Oegree of Confidence : 3 

1650-1690m: Cyclanmina amplectens Zone (late Eocene) 

1650m Cyclanmina amplectens 

Karreriella siphonella 

Hap lophraymoides ~ 

Vagi nulinops is decorata 

Degree of Confi dence : 3 

1710- 1900m: Haplophragmoides acutidorsatum Zone (middle Eocene) 

1710m 

1740 

Haplophragmoides acutidorsatum 

Trochammi na globigeriniformis 

Globigerina higginsi * 

Trochammina collyra 
Anomalinoides praespi ss i formi s 
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1800m Cribrostomoi des scitulus 

1830m Bulimina trigonalis 

1860m Epistominella oveyi 
Anomalinoides preacuta 

Trochammina rota 

Trifarina abbreviata 

1890m Plectofrondicularia lirata 

Degree of Confidence: 4 

1920-2110m: Bulimina ovata Zone (late Eocene) 

1920m 

1950m 

2010 

2040m 

Bulimina ovata 

Uvigerina batjesi 

Ammodiscus peruvianus 

Rudashevaella multicamerata 

Nodosaria la tejugata 

Ori dorsalis umbonatus 

Uvigerina spinicostata 

Anomalinoides acuta 

Hoeglundina eocenica 

Cibicidoides mirificus 

Lent icu lina midwayensis 
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2070m Stilostomella paleocenica 
Heterolepa gr imsdalei 

Margi nul ina glabra 

Globigeri na frontosa * 
Gl obiger i na linape rta * 

Degree of Confidence: 3 

2130-2200m: Karreriella apicularis Zone (early Eocene) 

2130m 

2160m 

2190m 

Alllnobaculites expansus 

Karreriella apicularis 

Nodosaria minor 

Spiroplectammina eocenica 

Nuttal l ides truempyi 

Pseudonodosaria discret a 

Reophax pilulife r 

Oegree of Confidence: 3 

2220-2380m: Spiroplectarrmina grzybowski Zone (early Eocene) 

2220m 

2250m 

Spiroplectarrmina grzybowski 

Spi r oplectammi na navarroana 
Haplophragmoides impensus 

Gl obige r ina t r iloculinoides * ( reworked) 

Eponides plummerae 
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2280m Trochamminoides subtrullisatus 
Haplophragmoides aff. linki 
Allomorphina subtriangularis 

2310m Ammobaculites P.xpansus 

2370m Bulimina guadrata 

Degree of Confidence : 3 

2400-2895m: Glomospira charoides Zone (late Paleocene) 

2400m 

2430m 

2460m 

2490m 

2550m 

2580m 

2610m 

Glomospira charoides 
Ammobacu lites polythalamus 

Chilostomella cyli ndroides 
Vulvulina cf . haeringensi s 

Chi lostomelloides eocenica 

Trochammina cf. boehmi 

Pseudonodosaria cf . ~ 
Bulimmina ovata 

Spiroplectammina carinata 

Psanmosphaera sphaerica 
Pseudonodosaria cf. midwayensis 
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2700m Dentalina colei 

2730m Epi stomi nella oveyi 

2885m Lenticu lina wilcoxensis 
Glomospirella sp. 
Clavulina pari siensis 
Bathysiphon discreta 

Oegree of Confidence : 3 

2915-3045m: Glomospira corona Zone (early Paleocene) 

2915m Gl omospi ra ~ 
Glomospira charoides (common) 

2975m Ammodiscus glabratus 

3005m Gavelinella micra 

Degree of Confidence: 3 

3065-3255m: Praecystarrmina globigerinaeformis Zone (early Paleocene) 

3065m 

3185m 

3215m 

Spirosigmoilinella compressa 
Praecystammina globigerinaeformis 
Saccammina placenta 

Dorothia retusa 

Saccammi na complanata 
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Degree of Confidence: 3 

3275-3375m: Rzehakina epigona Zone (Haastrichtian) 

3275m 

3335m 

3365m 

Rzehakina epigona 
Rhabdammina linearis 

Pelosina sp. 

Glomospira irregularis 

Uvigerinanmina jankoi 

Degree of Confidence: 3 

3395-3495m: Arenobulimina dorbigny Zone (?Campanian) 

3395m Arenobulimina dorbigny 

Melonis pompilioides 
Paratrochamminoides sp. 

Degree of Confidence: 3 
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PALEOBATHYMETRY 

720- 730m 

Cri teri a: 

750- 910m 

Criteria: 

930-1300m 
Cri teri a: 

1320-1495m 

Cri teri a: 

1500-1690m 

Cri teri a: 

Remarks: 

1710-1930m 

Criteri a: 

1950-2170m 

Cri teri a 

Transitional to Inner Neritic 
No foraminifera, quartz grains 

Inner Neritic 
Melonis affinis, Pullenia bulloides 

Inner Ne riti c to Middle Neritic 
Globorotaloides suteri, Coscinodiscus JLl:!l, 
Marine dinoflagellates 

Middle Neritic to Outer Neritic 
Cyclammina placenta, Ammodiscus cretacens, 

Bathysiphon discreta 

Outer Neritic 
Recur1oides walteri, Cyclamina amplecteus, 

Bulimin~ alazanensis, Haplophragmoides ~ 

This assemblage could also be interpreted as 
ir.dicative of outer neritic to upper bathyal 
environments. 

Outer Neritic to Upper Bathyal 
Haplophragmoides acutidorsatum, Trochammina 
globigeriniformis, Plectofrondicularia lirata 
Ammodiscus peruvianus 

Upper Bathyal 
Budashevaella multicamerata, Oridorsalis umbonatus , 

Stilostomella paleocenica, Karreriella apicularis 
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2190-2B95m Upµer Bathyal to Lower Bathyal 
Criteri a: Nuttall ides truempyi, Reophax pilu l ifer, 

Ammobaculites polythalamus, Chilostomella 

cyli ndroides, Clavulina pari siens i s 

2915-3465m 
Cri te ri a: 

3485-3515m 
Cri teri a: 

3515-3525m 
Criteri a: 

Lower Bathyal 
Glomospira ~· Ammodiscus glabratus, Saccammina 

complanata 

Middle Neri tic to Outer Neritic 
necrease in diversity and abundance of foraminifera, 

ma rine dinoflagellates 

Inner Neriti c to Middle Neritic 

Marine dinoflagel lates and angi osperm pollen 
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KEROGEN & TAI 

Oepth AM AT AG SA li BT ST TAI 

760 .0 15 15 40 20 2-

850.0 10 15 15 30 20 2-

970. 0 30 25 0 10 10 15 10 2-

1090. 0 30 20 0 0 15 20 10 2-

1180. 0 30 20 0 25 20 2-

1270. 0 30 20 25 20 2-

1360. 0 20 35 20 20 10 2-

1480.0 20 35 25 15 2-

1570.0 20 30 20 15 2-2 

1690 . 0 20 JO 0 10 2" 10 10 2-2 

1780.0 JO JO 0 25 10 5 2- 2 

1870.0 30 30 0 0 25 10 2-2 

1990. 0 30 25 0 20 20 2-2 

2110. 0 25 25 0 25 20 2-2 

2200. 0 25 25 20 20 2-2 

2290. 0 30 20 25 20 2-2 

24 10.0 30 25 20 20 2 

2500. 0 JO 25 20 15 0 

2590. 0 25 20 20 25 0 

2680. 0 20 25 25 20 

2770. 0 20 25 0 20 25 

2860 . 0 20 20 0 0 25 25 10 

2985. 0 25 20 0 25 20 10 

J075. 0 15 10 0 40 20 2+ 

3195. 0 25 10 0 15 30 20 2+ 

3285. 0 20 15 0 15 30 20 2+ 

3405. 0 10 15 10 35 30 2+ 

3495 . 0 0 0 10 15 40 30 2+3-

3571. 5 0 5 10 35 25 2+3-
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KERDGEN, TAI AND VITRINITE REFLECTANCE 

The Plio- Pleistocene or olde r inte rval from 750-760m contains 40% woody 

kerogen , 20% ine rti nit ic ke rogen, 35% herbaceous ke rogen and 5% 

amorphous ke rogen. The relative abundance of amorphous ke r ogen 

increases strong l y in the Eocene ta upper Miocene i nterval between 

780- 2380m, reaching a peak of 60% in the midd l e Eocene. This amorphous 

ke rogen comprises approximately equa l amounts of mari ne a nd degraded 

terrestrial mat~rial . The woody kerogen dec reases in this interval t a 

a mi ni mun of 10% in the mi ddl e Eocene , whereas rerbaceous ke rogen 

c omprises approximately 25% with the majority being ter restrial plant 

remai ns. 

section. 

Inertinit i c coaly kerogen is rare throughou t mos t of this 

The Uppe r Cre taceous to Pa leocene interva l from 2400-3495m has a 

gradual decrease i n the relative abu ndance of amo r phous kerogen 

downhole ta a minimum of 25% in t he Santonian. Thi s amo rphous ke rogen 

comprises 

terres tri al 

app r oximately 

materi al . 

equa l amount s 

The rel ative 

of mar ine and de graded 

abundance or woody kerogen 

genera 11 y i ncreases do•mho l e ta a value of 35% in the Santon i an, and 

the relative abundance of ine rt i nit ic coaly ke roge n inc reases strongl y 

from a value of 5% in t he upper Pa l eocene ta 30% i n the Santonian . The 

rela tive abundance of he r baceous ke rogen is simila r ta that in the 

overlying section of the well. 

The interval assigned a Lower Cr etaceous age based on palynology from 

3515-3525m , is devoid of amo r phous kerogen, comprising 35% woody 

ke r ogen, 25% coaly inertinitic keroge n, and 15% herbaceous kerogen . 

The sample at 3495m was ass igned an i ndetenninate age based on 

palynolngy, but t :·e kt:roge n compos ition is similar to that bel o•1 351 5m , 

i ndicat ing that i t is also Early Cretaceou s prov iding the obse rved 

kerogen is in pl ace . 
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The level of Therma l Alteration increases from a value of 2- at 760m, 

to a value of 2- to 2 a t t he base of the lower Eocene . It increases 

from 2 at the top of t he Paleocene interval, to a value of 2+ in the 

Santon i an, wi th the i ncrease from 2 to 2+ occu rri ng wi thi n the l ower 

Pal eocene . The l eve l of Thermal Al terat ion and kerogen types i nd i ca te 

tha t th~ marine amorphous ke rogen i s mature below approximat ely 1570m 

and has s ome potential for sourcing thermogenic liquid hydrocarbons. 

The TAI and kerogen types indicate that the herbaceous, woody and 

terrestri al amorphous kerogen is mature be low approximately 3075m and 

has some potential for sourcing predominantly gaseous hydrocarbon . 

The followin y levels of thermal matu rity are indicated by vitrinite 

reflectance analysis . 

1150- 2320m: Immature (Ro% = 0 . 315% to 0 . 425%) 

2110-2320m: Onset of maturation (Ro% = 0. 452% to 0.479%) 

2560- 3045m: Mature (Ro% = 0 . 829% to 0 . 878% ) 

The decreasing values in Ro% within t 11e onset of maturation zone at 

2200m and 2440m may reflect the generation of in situ hydrocarbons 

which have saturated the vitrinite particles and therefore decreased 

their reflectance. This is a commonly occurring phemomona at 

reflectance values of 0.5% to 0.6% . Th is saturation of the vitri nite 

particles is also supporten by a peak in amo rp hous kerogen within this 

interval. The subsequent jump in Ro% between 2440m and 2560m probab ly 

reflects the nesaturation of the vitrinite particles . The 10~1es t 

sample at 3040m has a strong peak which is interpreted as reworking at 

1.0%, althouyh these may be in s itu pa rticles and therefore woul d be 

rated as highl y mature . 
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VITRINITE REFLECTANCE 

Key to Measurement Qualifying Labels 

E Excellent 

Good 
p Poor 
c Caved 
R Rcworked 

Sampl e Depth 1150. 0 

0. 35 4 0 .397 o. 443 o. 576 1. 030 

Actual Hean • 0. 560 Actual Standar d Devl ati on • o. 276 

Edlted Mean • o. 398 Edited Standard Devlatfon • 0. 045 

Sa~ le Depth 1300 . 0 

0.191 0 .203 o. 235 o. 239 o. 241 o. 262 o. 262 
0.271 o. 273 o. 291 o. 293 o. 294 o. 295 o. 301 
o. 309 o. 316 o. 317 o. 317 0. 318 o. 322 o. 332 
0 . 341 o. 345 0. 345 0.346 0.353 o. 356 0.362 
0. 362 0.370 o. 371 0.380 o. 389 o. 411 0.411 
o. 431 R o. 445 R 0.547 o. 602 0 .690 o. 864 0.887 

Actua 1 Mean • o. 369 Actual Standard Dev1at1on • 0.150 

Edlted Mean • 0.315 Edlted Standard Devfat fon • o. 055 

Sa~le Oepth 1450.0 

0.191 o. 221 0 . 267 o. 275 o. 27 5 o. 308 o. 324 
0.332 o. 346 o. 347 o. 349 o. 349 o. 354 o. 354 
0.35 4 o. 355 o. 357 o. 360 o. 37 3 p o. 373 p o. 375 
0.381 o. 388 o. 392 o. 431 o. 438 R o. 563 R 0. 828 
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Actual Hean • 0.366 Actual Standard Dev1at1on • 0.114 

Edfted Hean • O. 345 Ed1ted Standard Deviat 1on • 0.035 

SaRQle Depth 1780 . 0 

o. 282 o. 291 0 . 301 o. 303 o. 306 o. 319 o. 325 

o. 344 o. 352 o. 356 o. 365 o. 366 0.368 0.375 

0.385 o. 390 0.391 o. 407 o. 408 0. 409 o. 427 
0.443 R o. 445 R 0.450 o. 453 R 0.480 

Actual liean • o. 37 5 Actual Standard Deviat 1 on • o. 056 

Edfted Hean • 0. 382 Ed f ted Standard Deviat fon • 0. 025 

Sample Depth 1870. 0 

o. 302 0.306 o. 327 o. 329 o. 330 o. 334 0. 350 
o. 374 0. 388 0. 390 o. 437 o. 467 0 . 477 0.548 

o. 576 

Actual Hean • 0 . 396 Actual Standard Dev1 at f on • 0 . 087 

Ed fted Hean • o. 352 Edfted Standard Devfatfon = 0.041 

Sample Depth 2020. 0 

0.268 o. 286 0.328 o. 333 o. 346 o. 346 0.372 

o. 380 0.400 o. 422 o. 423 o. 437 o. 443 o. 448 

o. 457 0.471 o. 531 0.675 

Actual Hean • o. 409 Actua l Standarë Devf ac 1 on • 0. 095 

Edfted Hean • 0. 425 Edfted Standard Deviat !on • o. 033 

Sample Depth 2110 . 0 

0 . 326 o. 343 o. 346 o. 359 o. 379 o. 406 o. 420 

0.430 o. 433 o. 437 o. 441 o. 448 o. 456 0. 467 

o. 469 o. 47 3 0.481 o. 485 o. 487 o. 5~6 o. 534 

o. 553 R 0.610 R o. 716 0.842 

Ac tu a 1 Mean • 0.474 Actu a 1 Standard Devf at 1on • 0 . 115 

Ed f ted Hean • 0. 452 Ed 1ted Standard Dev 1at1 on • 0. 026 
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SaOllle Depth 2200. 0 

o. 400 o. 414 o. 427 o. 452 0. 472 o. 475 o. 487 
0. 563 R 

Actual Mean • o. 461 Actual Standar d Deviat ion = o. 051 

Ed1ted Mean • 0. 447 Ed1ted Standard Dev1at1on = o. 033 

Sar!llle Depth 2320. 0 

o. 343 o. 366 o. 431 0.438 0.444 o. 459 0.469 
o. 471 o. 491 o. 508 o. 51 3 o. 521 o. 527 0.707 
o. 796 0.881 1. 047 1. 207 

Actua l Mean • 0. 590 Actua 1 Standard Dev1at1on • o. 241 

Ed1ted Mean • o. 479 Ed1ted Standard Deviat 1on • o. 035 

SaOll lC Depth 2440. 0 

o. 250 o. 294 0.329 o. 349 o. 355 o. 375 o. 397 
0 .397 p o. 402 o. 415 p o. 431 p o. 465 0.477 o. 492 
o. 595 R o. 60? R o. 963 R 1. 016 R 1.104 R 

Ac tu al Mean • 0.511 Ac tua 1 Standard Oev1at1on • 0.247 

Ed1ted Mean • 0. 435 Ed1ted Standard Deviat ion • 0. 038 

Samp 1 e Depth 2560 . 0 

o. 461 o. 482 o. 547 o. 558 o. 574 o. 595 o. 602 
0.650 0.663 o. 717 o. 740 o. 740 0.770 o. 792 
0.813 0.839 0. 846 0.847 0.864 0.891 0.912 
0.918 0.932 o. 943 o. 950 o. 962 0.983 0.986 
0.989 0 . 992 o. 996 1. 004 1. 015 l. 027 1. 039 
1.045 1. 049 1. 071 1.079 R 1. 089 1. 095 1.112 
1.134 R 1.159 R 1.166 1. 237 R 1. 360 1.664 R 1. 838 

Actual l~ean • o. 933 Actual Standard Oev1at1on • o. 266 

Ed1ted Mean • 0 .821 Ed1ted Standard Deviat ion • 0 . 150 
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Sample Oepth 2680. 0 

o. 356 0 . 404 o. 440 o . 483 0.496 o. 515 o. 520 
o. 524 o . 537 0.545 o . 597 o. 772 0. 779 o. 794 
0.820 0.854 0. 893 0.895 0 . 901 o. 914 o. 958 
o. 986 p o. 990 1.028 R 1. 061 1.152 1. 200 1 . 237 
1.373 R 1.511 !. 528 

Ac tu a 1 Mean • 0.841 Actua 1 Standard Oevlat 1on = 0. 323 

Ed Hed Hean • 0.878 Ed ited Standard Oev1at1on • o. 080 

Sample Oepth 2800 . 0 

o. 350 o. 363 0.409 o. 433 o. 473 o. 481 o. 523 
o. 525 0. 549 o. 599 0.616 o. 623 o. 623 o. 655 
0. 655 0 . 681 o. 706 o. 728 o. 771 o. 790 0.802 
0. 815 0.848 0. 849 0.882 0. 883 0.889 o. 906 
0. 912 o. 931 o. 959 0.968 o. 983 0.991 o. 997 
!. 016 1. 023 1.050 R !. 053 !. 054 1.056 1.062 
1.078 !. 09 1 R 1.11 8 R 1. 215 R 1. 234 1. 396 1.483 R 
1. 738 1. 761 

Actual Mean • 0.874 Ac tu a 1 Standard Oev1at 1on • 0. 314 

Ed 1t ed Kean • O. 833 Ed1t ed Standar d Ocv lat 1on • 0.134 

Sa111>le Dcpth 2925. 0 

o. 342 0. 479 0 . 499 o. 503 o. 526 o. 576 o. 664 
0.694 o. 733 o. 736 o. 761 o. 762 0.851 0.869 
0.878 o. 916 0.959 o. 963 1. 018 1. 062 1. 087 R 

1.109 R 1.113 1.142 R 1.192 !. 246 R 1. 306 1. 308 R 

Actual Mean • o. 868 Ac tu a 1 Standard Dev 1at1 on • 0.271 

Ed1ted Mean • 0. 829 Ed1ted Standard Ocv1at 1on • o. 096 

Sample Oepth 3045. 0 

0.503 o. 524 o. 576 0.588 0. 605 o. 636 0.694 
o. 708 o. 746 0. 756 o. 768 o. 773 o. 774 o. 836 
0 . 870 0.884 o. 944 o. 951 1.009 R 1. 018 R !. 021 
!. 063 1. 098 R 1.116 1.150 1.151 R 1. 152 R 1. !69 
1.240 1. 251 R !. 279 1. 318 R 1. 339 1. 464 !. 518 
l. 550 1. 600 1.800 1.929 R 

Actua 1 Hean • 1. 035 Actual Standard Oevlat 1on • 0. 354 

Ed 1 t e d Hean • 0. 830 Ed l ted Standard Ocv lat 1 on • o. 078 
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