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EXPLANATION OF CONTENTS 

Thi s volume contains the following r e sults of analyses on Pothur st P-19 

and Ralegh C-02 . 

1 . General drilling infonnation 

2. Consensus Age 

The consensus age based on mi c ropa l eontology (M) and palynology 

(Pl. 

3. Palynological Results 

The palynological zone s and ass ig ned ages in orde r of increasing 

depth within each well. Th e more important ta xa are li sted 

alphabetically, with miospore s a nd fu ngal spores being denoted by 

an asterisk (*). Marker species a r e hi ghli ghted in hold type. 

The deg r ee of con f ide nce i s gi ven for each zona l as s i gnment as 

follows : 

"4" The hi ghes t degre e of confidence reg a rdi n~ both the zo na l 

assignment and the s ample leve l to wh ic h the top of the zone i s 

as si gned. 

"3" A hi gh degree of confi de nce r eg a rd ing t he zon al assignment, 

bu t incl uding the po ss i bility t ha t th e zonal as s ignment may be 

s l igh t ly t oo l ow . 

"2" l ndicates t hat the zon al asignme nt i s probably co r rect but 

that the sampl e level i ndica ted for the top of the zone is 

probably t oo low due to a sca r c i ty o f marker s peci es . 

"1" A hi ghl y t enta tive zon a l ass i gnmen t due t o extreme scarcity 

o f marker spec ies . 



4. Micropaleontological Results 

The micropal eon t ological zn nP$ and assigned ages in order of 

increasing dep th. Within each zone t he more importan t taxa are 

l isted alphabetically with plankto nic foraminife r al spec i es heing 

denoted by an aster isk (* ) and diatom species hy a cross ( +). 

Ma rker spec i es are highli ghteo in hold type. The deg ree of 

confidence i s given for eac h zona l assignment as follows: 

11411 The hi ghes t degree of confidence rega rdi no ho th t he zonal 

as si gnmen t and the sample level to which the top of the zone 

i s assig ned. This degree of confidence in dicates the 

presence of plank toni c foral'li ni fera toget.her wi th the main 

be nthonic foraminiferal markers. 

"3 " A hi gh degree of con fi den ce reg a rdi ng the zonal as si gnment. 

Indicates the presence of the ma i n benthonic foraminiferal 

ma rker s. 

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

The assignment is hased on ly on t axa occurring commonly 

wi thi n the zone, due to the scarcity of marker speci es . 

"l" A tentative zona l assig nment. Based solely on stratigraphie 

position due t o ext reme scarcity of marker species . 

5. Paleobathymetric Interpretations 

The interpreted pal eobathymetries are in order of increasing 

depth, together with the criteri a upon wh ich they are based. The 

interpreted envi ronments and correspondi n9 paleobathymetri es 

reported are: Non-marine (above sea level), Transitional lapprox. 

Oml, Inner Neri tic (approx. 0-201'1 ), Middl e Herit i c (approx . 

20-lOOm), Outer Neritic (approx . 100-200rn), Upper Bathyal 

(approx. 200- lOOOm), and Lowe r Bathyal (>lOOOm). 



6. Kerogen, TAI and Vitrinite Reflectance 

Data on kerogen types and TAI are listed i n a tahle, and are then 
discussoc:! relative to petroleum source rock potential and the 

consensus ages assigned in this report. Data on vit rinite 

reflectance are listed and are discussed relative to their negree 
of reliability and indicated maturat ior level. 

All references are given in Volume 1 of the report. 

Th~ .ollowing c~arts are included for each well: 

1. A Pal_vnological Summary Chart showi ng the assigned 

palynological zones, inferred ages, li t holoay, formational 

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

important palynological events (mostly species tops\. 

2. Sawtooth diagrams showing the relative abundances of the 

fo llowing palynological categor ies: Apec todi nium homomorphum, 
Areoligera senonensis, marine dinoflagellates, Azolla, 

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

Late Cretaceous reworking, Earl_v Cretaceous reworking. 

3. A Micropaleontological Summary Chart showing the assigned 

mic ropal eontological zones, inferred ages, lithology, 

important micropaleontological events (mostly species tops\, 

pal eobathymetry. 

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

Thermal Alteration (TAI), relative abundances of keroge n 

types. 



5. A Vitrinite Summary Chart showing the consensus a9eS, 

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

are di vided into tl1ree cateqories: caved (blue), in situ 

(green) and reworked (rec1) . The in situ category is f11rther 

subdivided into poor readings (horizontal lines) and good to 

excellent reading (sol id colour). The means of the three 

main categori es are indicated by correspondin~ly coloured 

triangles. 





BIOSTRATIGRAP HY AND MATURATI ON OF 

POTHURST P-19 



Bujak Davies Group 

PETRO-CANAOA et al. POTHURST P-19 

GSC loca lity: 58° 48' 53. 4"N, 60° 31' 32 . 4"W 
KB elevation : 12m Wate r depth: 193m 

Casing set at: 242m, 530m, 1504m, 3591m 

Total depth : 3992m 
Int erval studied for palyno~ 550- 3985m 

Interval studied for mi cropaleontology: 550-3985m 

CONSENSUS AGE 

Pothurst P-19 •••• 1 

550- 590m 
610-1460m 

1480-16 40m 

1660-1700m 

1720-1940m 
1960-2330m 

2350-3160m 
311l0-3430m 

3450-3972m 

late Miocene to Pleistocene (M,P) 
lat e Miocene or older (P) 

early to middle Miocene (P) 

late Oligocene (P) 

early Ol igocene (P) 

late Eocene (P) 

middle to late Eocene (P) 
middle Eocene (P) 

early Eocene ( P) 
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POTHURST P-19 

PALYNOLOGICAL ZONAT ION 

550- 560m No zonal assignment (no age as si gnment) 

580- 590m Tsugaepollenites igniculus Zone or older 
(Plio-Pl eistocene or ol de r) 

610-1 460m Operculodinium centrocarpum Zone or older ( late 

Miocene or ol der) 

1480-1640m Systematophora ancyrea Zone to Co rdosphaeridium 
cantharellum Zone ( ea rly to middle Miocene) 

1660-l?OOm Ch iropte r idium mespilanum Zone (lat e Oligocene) 

1720- 1940m Areosphaeridium arcuatum Zone (early Oligocene ) 

1960-2330m Deflandrea HLR Zone (late Eocene) 

2350-3 160m Areos phae r idium fenestratu m Zone (middle to late 

Eocene) 

3180- 3430m Eocladopyxis HLA Zone (middle Eocene) 

3450-367 0m Tr i nova ntedinium #LA Zone (earl y Eocene ) 

3690- 3985m Dracodinium condyles Zone (early Eocene) 
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SELECTEO PALYNOMORPHS 

550-560m: No zonal assignment (no age assignment) 

580- 590m: Tsugaepollenites igniculus Zone or older (Plio-Pleistocene 

or older) 

580m Veryhachium trispinosurn 

Oegree of Confidence: 

Remarks: This section of the well contains few palynomorphs and no 

marker species older than Plio- Pleistocene were observed, but their 

absence may be due to the scarcity of palynomorphs. 

610-1460m: Operculodinillll centrocarpum Zone or older (late Hiocene or 

older) 

61 0m Lingulodinium machaerophorum 

Hicrhystri dium fragile 

Tsugaepollenites igniculus * 

640m Spin ife rites ramosus 

670m Pediastrum boryanum 

760m Stereisporites antiquasporites * 

970m Ceratiacean ILA 
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1420m 

1420m 

Betu laceoipol len it es betuloides * 
Pt eroca rya poll enites stellatus * 

Corylus #LA* 

Oegree of Confidence: 2 

Rema rks : An age older than late Miocene cannot be precluded due to the 

scarcity of palynomorphs in this section of the well . 

1480-1640m: Systematophora ancyrea Zone to Cordosphaeridium 

cantharellum Zone (early to middle Miocene) 

1480m 

1510m 

1540m 

1570m 

Laevigatosporites ovatus * 
Hicrothyrites 

Alnipoll en ites veru s * 
Osmundacidites claytonites * 

Lycopodiumsporites annotinioides * 

Camarozonospori tes #LA * 

Degree of Confidence: 

Remarks: An early to middle Miocene age is tentatively indicated by the 

~ccurrence of the fun gal ge nus Microthy r ites at 1480-1500m and the Fern 

spore Camarozonosporites #LA at 1570-1 590m . 
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1660-170Dm: Chiropteri di11n mespilanum Zone (l ate Oligocene) 

1660m Cr ibroperidini um giuseppei 

Oegree of Conf i dence : 2 

Rema r ks : Evidence for the f· mespi l anum Zone is high l y tent ati ve , 

be i ng based on a single spec imen of the dinoflage ll ate f. oi useppei 
whos e strati graphie range in the Lab rador Shelf area i s unce rtai n. 

1720-1940m: Areosphaerid i um arcuatum Zone (earl y Oligocene) 

1720m Jusseaia sp •• Pi el 1971 * 

Oegree of Co nfidence: 2 

Rema rks: Penetration of l owe r Oligocene strata is tentative, bei ng 

based on the occurrence of a single speciment of the pol l en Jusseaia 

sp . of Piel 1971 , which is a l ower Oligocene marker i n British Col umbia 

and t he Macken zie Del t a regio ns. 

1960-233Dm: Oeflandrea #LR Zone (late Eocene) 

~60m Systematophora placacantha 

2050m Liquidambar sp. indet. * 

Oegree of Con fidence : 2 
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Remarks: Evi dence for the penetration of the Deflandrea #LR Zone is 

tentative, be ing hased on a single spec imen of 1· placacantha at 

1960- l 980m . 

2350-3160m: Areosphaeridium fenestratum Zone (middle to late Eocene) 

2350m 

2620m 

27 10m 

2980m 

3130m 

3150m 

Areosphaeridium fenestratum 

Pachys andra sp . indet . * 

Areoligera senonensis (? reworked) 

Sordosphaeridium cantharell um 

Momipites coryloides * 
Quercoidites #LA* 

Hystrichokolpoma salacium 

Achilleodinium biformoides 

Oaps ilidinium simp lex 

Spiniferites ramosus gracilis 

Achomosphaera ramulifera 

Glaphyrocysta int r icata 

Oegree of Confi dence : 2 

Remarks: A sinyl e specimen of the dinoflagellate !!· fenest rat1Jm at 

2350- 2370m indicates penetration of the~· fenestratum Zone . 

It is possi ble that the top of this zone occurs higher in the well due 

to the scarcity of palynomorph markers . 
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3180-3430m: Eocladopyxis #LA Zone (middle Eocene) 

3180m Ceratiopsis depressa 

Homot yblium pa l lidum (questionable ident i fication) 

Hystr ichosphaer i dium patulum 

3210m 

3240m 

3330m 

3360m 

3390m 

Leje un ecysta hyalina 

Defl andrea phosphorit ica 

Lejeu necysta hya l ina 

Caryapollenit es simp l ex* 

Tiliaepollenites vescipites 

Cordosphaeridium tiara 

Oef la nd rea phos pho r itica 

Pte roca ryapollenites stellatus * 

Degree of Confidence: 2 

Remarks: Pe netration of the Eocladopyxis #LA Zone is tent at ive, being 

based on the occurrence of a sing le specimen of the dinoflagellate _ç_. 

depressa at 3180- 3200m. 

3450-3670m: Trinovanted i nium #LA Zone (early Eocene) 

3450m Trinovantedinium ILA 

3510m Juglanspollenit es niyripites • 
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360 Systematop ora : LE 

3630m Areolioera senonensis 

Oegree of Confidence : 2 to 3 

~~narks : Penetration of the ~~~~~~~- =LA Zone is indicated by 
the presence of rare specimens of at 3450-3470m. 

3690-3985m: Oracodinium condylos Zone (early .~ocene) 

3690m 

3 5 

3 ;c3 : ~ · ;os · sy,~ i es paradoroqensis * 
~~r'ô:: ysta vicina 

~o,otryblium pallidum 

Rouseis porites ILA * 

Oe gree of Confidence: 2 to 3 

Rema rks: Penetration of the Q. condy los Zone is indicated by the 

presence of a single specimen of the dinoflage llate Isabelidinium #LP 

at 2690-2710m. 
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HICROPALEONTOLOGICAL ZONATION 

55U-1250m Cassidulina t eretis Zone {late Miocene or younger) 

1270- 2600m No zonal as signment {No age ass ignment) 

Not ohserved Aste rigerina guerichi: Zone (early Mi ocene or aider) 

Not observed Asterigerina ba rtoniana Zone {late Oligocene) 

2G20-2750m Ceratobulimina contraria Zone (early Oligocene) 

2770-3250m Spiroplectammina ad amsi Zone {late Eocene) 

Not observed Cyclammin a amplectens Zone {la te Eocene) 

3270 -3955m Haplophragmoides acutidorsatum Zone (midd le (ocene) 

3975-3985m Bulimina ovata Zon e ( early Eocene) 

Not observed Karreri el la apicula r is Zone (early Eocene) 

Not observed Spi roplectammina grz ybowski Zone (early Eocene) 

Not observed Glomospira charoides Zone {late Pal eocene) 

Not observed Glomospira corona Zone (early Pal eocene) 

Not observed Praecystammina globigerinaeformis Zo ne (earl y 
Paleocene) 

Not obse rv ed Rzehakina epigona Zone (Maastrichtian ) 

Not obse rved Aren ob uli mina dorbigny Zone (?Campanian) 
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SELECTED FORAMINIFERA 

550-1250m: Cassidulina teretis Zone (late Miocene or younger) 

550m Cassidulina teretis 

Cas sidulina su bglobosa 

Elphidi um roemeri 
Gyroidinoides sol dan ii 

Elphidium granosum 

Melonis affinis ------
Eponides plummerae 
Trifari na gracilis 

Gyroid inoides gira rda na 

640m Cibicidoides boueanus 

820m Pyrulina fusiformis 

Triloculi na trigonula 

Elph idium minutum 

Oegree of Confidence: 2 

1270-2600m: No zonal assigninent (no age assignment) 

1504m 

1540m 

2560m 

CASING 

Eponides plummerae 

Elph idium roemeri 

Elphid i um minutum 

Elphi dium roeme ri 
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2590m Trochammina sp. C 

2620-2750m: Ceratobulimina contraria Zone (early Oligocene) 

2620m Cibicidoides proprius 

2650m Elphidium minutum 

Degree of Confidence: 2 

2770-3250m: Spiroplectanwnina adamsi Zone (late Eocene) 

2770m 

2800m 

3070~ 

3130m 

3180m 

Cribrostomoides subglobosus 

Trochammi na cf. deformis 

Alveolophragmium #H 1 

Haplophragmoides walteri 
Cyc lammina placenta 

Trochamina collyra 
Ba thysiphon discreta 

Trochanwnina globigerinifonnis 

Trochammina inflata 

Cera tobulimina contraria 

Degree of Confidence : 3 
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3270-3955m: Haplophragmoides acutidorsatum Zone (middle Eocene) 

3270m 

3300m 

3330m 

3390m 

3420m 

3600m 

3835m 

Haplophragmoides acutidorsatum 

Recurvoides walteri 

Saccammina sphaerica 

Pullenia bulloides 
Lenticulina #H 1 

Budashevaella multicam~ ~ata 

Ammodiscus cretaceus 

Hap1 oph ragmoides ~ 

Ammodiscu > pe ruvianus 

Cyclammina ca ncellata 
Sti l ostomella midwaye ns i s 

Cyclammi na ampl ectens 

Trochammina rota 

Ruli mi na alazanens i s 
Cri brostomoides scitulus 

Oeg ree of Confidence: 3 
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3975-3985:Bulimi na ovata Zone (early Eocene) 

3975m Bulimina ovata (singl e specimen) 

Deg ree of Confide nce : 3 
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PALEOBATHYMETRY 

550- llOOm 

Criteri a: 

1180-l 190m 

Cri teri a: 

1270-1520m 
Criteria: 

1540-1635m 

Criteri a : 

1720-1730m 

Criteri a: 

1810-1820m 

Cri teri a: 

1900 -1910m 

Cri te ri a: 

1960-2090m 

Cri teri a: 

2165-2270m 

Cri te ri a : 

Inner Neritic t o Middle Ne r i tic 

Elphidium spp., Cassidulina teretis, 

Gy roi dinoides gi rar~ana 

Inner Ner itic 

Oeepest Cassidulina teretis 

Non-marine to Transitional 
Anyiospe rm pollen, no foraminifera to 1540m , 

Transi t i onal to Inner Ne ritic 

Elphidi um spp. 

Transitional to Inner Neritic 

Common Gyroidinoides soldanii 

Inner Neritic to Middle Neritic 

Angiosperm pollen, rare Gyroidinoides soldanii, 

Elphidium minutum 

Non-marine to Transitional 

13a rren 

Transitional to Inne r Ne ri tic 

Marine dinoflayellates, Elph idium granosum 

Non -marine to Transitional 

Angiosperm pollen 
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PALEOBATHYMETRY (continued) 

2350-2360m 
Cri te ri a: 

2440-2540m 
Criteria : 

2560-2750m 
Criteri a: 

2770-2810m 

Cri te ri a: 

2830- 2840m 
Criteria: 

2860- 29 30m 
Cri te ri a: 

2950-3250m 

Cri teri a: 

3270 -3460m 
Cri t er ia : 

Trans itional to Inner Ne ritic 
Mar ine dinof lagel lates 

Transitional 
Marine dinoflagellates 

Transitional to Inner Neritic 
Elphidium spp., Trochammina sp., marine 

di nofl a gel la tes 

Inner Ne ri tic to Middle Neritic 

Bathysiphon discreta, Crib rostomoi des 

s ubylobosu s~ Alveolophragmium #1, Cyclammina 

placenta 

In ner Neriti c 
Meloni s affinis, Tr ochammina sp . 

Transitional to Inner Neri tic 
Angiosperm po ll en , Melonis affin i s 

Inner Neriti c to Middle Neri tic 
Cribrostomoides cf. subylobosus , Trochammina 

globigerini formi s , Trochammina inflata 

Ou ter Neritic to Up per Bathyal 
Ha plophragmoi des acut idorsatum , Recu rvuides 

walte ri, Budashevaell a multicamerata , Cy clammi na 

cancellata 



Bujak Davies Group Pothurst P-19 •••• 16 

PALEOBATHYMETRY (continued) 

3480- 3520m 

Cri teri a: 

3540-3880rn 

Cri t eri a: 

3900-3985m 
Cri teri a: 

Oute r Neritic 

Oec rease in diversity and abundance 

Outer Neritic to Upper Bathyal 
Cyclarnmina amplectens, Cribrostomoides scitulus, 

Rulimina alazanensis 

Middle Ne ritic to Outer Neritic 

Bulimina ovata (one specimen) 
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KEROGEN & TAI 

Oepth AH AT AG SA M BT ST TAI 

3420. o 35 50 10 

3540. o 10 30 40 20 2+ 

36 30. o 35 40 15 2+ 

37 20. o 5 30 40 20 2+ 

38 10. o 10 30 35 20 2+ 

3900.0 30 40 20 2+ 

3975 . o 30 40 20 2+ 

3985. o 30 40 20 
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KEROGEN, TAI AND VITRINITE REFLECTANCE 

The only interva l availab le for kerogen ana lysis from the well is 

between 3420-Jgssm in stra ta of early to middle Eocene age . Amor pho us 

kerogen is absen t throughout t hi s interval, except for rare (5% to 10%) 

quantities of degra ded terres trial mater ial. Herbaceous ke rogen mos tl y 

comprises 35'l'., woody kerogen most l y compr ises 40%, and coa ly 

i nertin itic kerogen mostly compr i ses 20 'l'. of the total kerogen. 

The level of Ther mal Alteration increases from a val ue of 2 in the 

highest sample at 3420-3440m of middle Eoce ne age, to a value of 2+ in 

the un derly ing interval below 3540m of ea r ly Eocene age. Thi s 

i ndi cates that the herbaceous and woody kerogen bel ow 3540m has some 

source rock potential for predom i nantly gaseous thermogcnic 

hydrocarbo ns. 

The fol lowing level s of thermal maturity are indicater1 by vitrinite 

reflectance ana lysis. 

570m: Immatu re (Roi = 0 . 369%) 

760-31 50m: Onset of maturation (Ro'l'. = 0.514% to 0. 565 'l'. ) 

1740-1230m : Mature (Ro'l'. = 0 .7 95% to o .g64%) 

2320-2710m: Immature or caved (Ro'l'. 0 .408'l'. to 0.440%) 

2710-3440m: Sample not available 

3440-3600m: Onset of ma tu rity (Ro'l'. 0 . 472 'l'. to 0.515'l'. ) 

3720-3975m: In determina t~ 

The populations of vitrinite found within thi s wel l ha ve generall y low 

abundances and wi de variability in the reflectance values . There fore, 

most readi ngs are tentati ve. The lower part of the well betwecn 3440m 

and 4975m contains populations with erratic readings which are 

therefore unreliable. 
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VITRIN ITE REFLECTANCE 

Key to Measurement Qualifyi nCJ Label s 

E Excellent 

Good 
p Poor 

c Caved 
R Reworked 

Sample Oepth 570 . 0 

0 . 170 0.298 o. 315 o. 365 0 . 382 o. 385 o. 409 
o. 430 o. 514 o. 530 o. 553 o. 557 o. 563 0. 572 
o. 589 o. 590 o. 620 o. 645 0.659 0 .661 o. 714 
o. 746 0. 750 0 . 810 0.830 0 . 856 o. 900 o. 942 
o. l78 1. 047 1. 088 l. lll 1. 163 1. 164 1.1 75 
1. 275 1. 275 1. 278 1. 328 1 . 343 1. 348 1. 364 
1. 433 1. 450 1. 563 l . 587 1 .835 

Actua 1 Mean • o. ~76 Actua i Stand .rd Deviat ion = 0. 409 

Ed1ted !iean = 0. 369 tJ ~ t ~ .,; otandard Deviat ion = 0. 048 

Samp 1 e Oepth 760 . 0 

o. 272 o. 330 o. 363 0 . 367 o. 370 o. 392 o. 401 
o. 467 o. 484 o. 487 o. 503 o. 507 o. 527 o. 530 
o. 532 o. 546 o. 551 o. 568 o. 569 o. 586 o. ~?8 
0.614 o. 628 0 . 638 o. 643 o. 645 0.668 0.698 
o. 727 o. 734 o. 740 o. 790 0.880 o. 949 o. 970 
1. 066 1. 115 l. ll8 !. 222 1. 270 1. 375 1. 635 

Actual Mean = o. 692 Actua 1 Standard Deviat 1on = 0. 307 

Ed1ted Hean = o. 514 Ed1ted Standard Oevf at ion = 0. 097 
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Samp 1 e Dep th 960 . D 

D. 093 0. 27 8 0 . 330 o. 37 1 o. 463 o. 47 3 o. 480 
o. 485 o. 518 o. 525 o. 556 o. 583 0.636 o. 639 
0.65D o. 681 o. 702 o. 705 o. 706 o. 7 38 D. 782 
o. 785 0 .841 0.850 0.875 D. 886 o. 920 D. 92 0 
D. 9 28 o. 930 0.960 !. 01 2 !. 049 !. 000 1.158 
1.182 1. 202 1 . 23 0 1. 268 !. 274 1. 307 1. 5D9 
1.51 0 1. 720 1 . 833 

Actual Mean 0 . 858 Ac tua 1 Standard Deviat ion = D. 380 

Ed1ted Mean o. 546 Edited Standard Dev iat ion = D. 071 

Samp le Depth 1150.0 

0. 427 0. 455 o. 47D o. 493 o. 513 o. 520 o. 533 
o. 551 D. 554 o. 565 o. 569 0 . 569 0. 571 o. 576 
D. 583 o. 591 D.61 8 0.623 0. 630 0.636 0.657 
D.682 D. 714 0. 751 D. 782 D. 786 o. 798 0 . 8D2 
0 .810 0. 826 D. 836 D. 856 0.87 3 0.897 D. 9D6 
o. 91D D. 975 !. D93 1.11 D 1. 20D 

Actua 1 Mean • o. 7D8 Ac tu a 1 Standard Deviat i on O. l 9D 

Edited Mean • 0. 565 Edited Standard Deviat ion D. D47 

Sa mp le Depth 135D. 0 

0.2D3 o. 292 D. 341 D. 432 0. 443 0.469 D. 469 

o. 47 0 o. 538 D. 509 0 . 602 0.636 o. 68D D. 712 

o. 79D D. 792 D.895 1.022 1.1D2 1. 177 

Actual He an • D. 633 Ac tu al Standa rd Devia t ion • D. 267 

Ed1ted Mea n • D. 539 Ed ited Standard Deviat ion = D. 071 

Sample Depth 17 4D. 0 

o. 3D2 D. 490 o. 663 0 . 70ù D. 824 D.853 D. 932 

o. 963 o. 996 o. 997 1 . 050 1.095 1. 150 1. 209 

!. 234 1 .452 !. 485 

Actual He an • 0 . 964 Ac tua 1 Standard Deviation 0. 312 

Edited Mean • o. 954 Edited Standard Deviat ion D. 312 
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Sample Depth 1930 . 0 

o. 336 o. 367 0. 383 o. 456 o. 47 3 o. 475 o. 478 
o. 501 o. 570 0.643 o. 653 0 .656 0.659 o. 720 

0.838 0.857 0 . 870 o. 905 o. 926 0.994 1. 025 
1. 063 1.113 1.352 1. 615 1. 747 

Actua 1 Mean o. 795 Actua 1 Standard Dev1ati on o. 369 

Ed Hed Mean = 0. 795 Ed1ted Standard Dev 1at ion o. 369 

Samp l e Depth 2130. 0 

0.338 0. 424 0.431 o. 666 0.689 o. 782 0.847 
0.880 o. 911 o. 919 o. 930 1. 09 0 1. 194 1.400 

Actual Mean • 0.822 Actu a 1 Standard Dev1at 1on 0.300 

Edlted Mean = o. 822 Ed1ted Standard Deviat i on 0 .300 

Sample Depth 2320. 0 

o. 206 0.239 o. 272 o. 297 o. 353 o. 357 0.361 
o. 365 0.365 o. 379 o. 393 o. 400 o. 418 o. 42 0 
o. 420 o. 446 0.502 o. 540 0 .610 0.866 o. 957 

Ac tua T ''iean • 0.436 Ac tua 1 Standard Oevia t1on = 0.184 

Edfted Mean = 0. 408 Ed ited Standar d Deviat 1 on = o. 056 

Samp le Depth 2520. 0 

o. 252 o. 285 o. 301 o. 302 o. 326 o. 362 o. 278 
o. 380 o. 387 0.395 o. 398 o. 400 o. 406 o. 439 
0 . 441 o. 498 o. 536 0.571 1.090 

Actual Mean 0 .429 Ac tua 1 Standard Dev1at1on = o. 180 

Ed1ted Mean o. 41 8 Ed1ted Standard De v1at 1on = 0 . 052 
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Sar.iple Oepth 2710 . 0 

0.190 0 . 23 0 o. 242 o. 230 o. 308 0 . 311 o. 349 
o. 380 o. 410 o. 413 o. 41 6 o. 46 2 o. 561 o. 7 31 
0.930 1.150 

Act ua 1 Mea n = o. 460 Ac tu a 1 Standard Deviat ion o. 265 

Edit ed Mean = 0. 440 Edited Standard Oeviation o. 065 

Sample Oepth 3440. 0 

o. 328 0 . 395 o. 397 o. 402 o. 406 o. 433 o. 436 
o. 436 o. 443 o. 483 0.498 o. 509 o. 512 o. 516 
o. 517 0.532 o. 550 o. 552 o. 588 o. 662 o. 671 
0 .688 0 . 712 o. 713 o. 767 o. 792 o. 799 0.828 
o. 843 O. 892 o. 902 o. 907 1.088 

Actua 1 Mean • 0.612 Actua 1 Standard Deviat ion 0.1 91 

Ed ited He an o. 472 Edited Standa rd Deviat ion o. 056 

Sample Depth 3600 . 0 

0.380 0 . 406 o. 416 0.460 o. 47 5 0.481 0.502 
o. 519 o. 550 0.556 0. 574 o. 727 o. 756 o. 792 
0.810 0.816 0.864 0.959 

Ac tual Mean • o. 613 Actua 1 Standard Deviat ion • 0.181 

Edited Mean • o. 515 Edited Standard Dev1at1 on = o. 04 2 

Samp le Depth 3720.0 

0. 162 0.165 0 . 197 o. 211 o. 27 5 o. 335 o. 349 
o. 349 0.485 o. 560 o. 587 o. 726 o. 76 2 0 . 806 
0 . 849 0.960 1.153 1. 300 

Ac tu al He an • o. 568 Actual Standard Deviat ion = 0. 349 

Edited Mean • o. 715 Ed1ted Standard Deviat ion = 0.117 
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Samp le Depth 3750. 0 

o. 314 0.382 o. 390 0. 420 o. 430 o. 446 o. 461 

o. 483 o. 560 0 . 622 o. 67 1 1. 050 1 . 190 

Actua l Mean = o. 571 Actua l Standar d De viat ion = 0. 264 

Edit ed Mean = o. 618 Edited Standard Deviation = 0. 056 

Sample Oept h 3895 . 0 

o. 483 

Actu al Mean • 0 . 483 Ac tu a 1 Standa r d Dev iat ion = o. 000 

Ed ited Mean • o. 483 Ed ited Stand ar d Devi ati on = 0 . 000 

Samp le Dep th 397 5 . 0 

o. 360 o. 364 o. 388 0.400 0 . 402 o. 405 o. 425 

o. 438 p 0.464 o. 490 o. 532 o. 533 o. 562 o. 588 

0.698 R o. 704 0. 705 o. 79 1 o. 980 1 . 025 1. 348 

Actu al Mean • o. 600 Ac t ua 1 Standard Deviat i on o. 257 

Ed ited Mean • 0. 454 Edited Standard Deviat i on = 0 . 07 5 
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CANTERRA et al RALEGH N-18 

GSC locality: 62° 17 ' 57.16"N, 62 ° 32' 57.30"W 

KB eleva tion : 12.Sm Water depth: 339m 
Casing set at: 389m, 692m, 1749.Sm 

Tot al d2pth : 3858m 

Ralegh C-02 •.•••• 1 

Interval studied for palynology: 795-3855m 

In terval studied for mic ro paleontology: 795-3855m 

CONSENSUS AGE 

795- 805m Plio- Pleistocene or older (P) 

825- 895m l ate Miocene (P) 

915- 985m mi ddle Miocene (P) 

1005-1345m early Miocene (M ) 

1365-1495m early Oli gocene (P) 

1515-1555m late Eoce ne (P) 

1575-2575m mi ddle to late Eocene (P) 

2595-2605m middle Eocene (P) 

2625-3505m early Eocene (P) 

3525-3855rn late Paleocene (P) 
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RALEGH C-02 

PALYNOLOGICAL ZONATION 

795- 805m Tsugaepollenites igniculus Zone or older 
(Plio- Pleistocene or older) 

825- 895m Operculodinium centrocarpum Zone (late Miocene) 

915-1345m Systematophora ancyrea Zone (middle Miocene) 

Not observed Cordosphaeridium cantrocarpum Zone (la te Miocene) 

Not observed Chiropteridium mespilanum Zone (late Oligocene) 

1365-1495m Areosphaeridium arcuatum Zone (early Oligocene) 

1515-lSSSm Deflandrea #LR Zone (late Eocene to early Oligocene) 

1575-2575m Areosphaeridium fenestratum Zone (middle to late 
Eocene) 

2595-2605m Eocladopxxis #LA Zone (mi ddle Eocene) 

2625-2935m Trinovantedinium #LA Zone (i::arly Eocene) 

2955-3505m Dracodinium condyles Zone (early Eocene) 

3525-3655m Ceratiopsis speciosa Zone (late Paleocene) 

3675-3855m Alisocyst.a_ ci rcumtabul ata Zone (late Paleocene ) 
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SELECTED PALYNOMORPHS 

795-805m: Tsugaepollenites igniculus Zone or older (Plio-Pleistocene 
or older) 

795m Laevigatosporites ovatus * 

Degree of Confidence: 

Remarks: A Plio-Pleistocene or older age is assigned to the highest 
sample available for analysis from the well due to the scarcity of 
palynomorphs. It is possible that the sample is Miocene and that 
age-diagnostic species were not observed due to the general scarcity of 
palynomorphs. 

825-895m: Operculodfnium centrocarpum Zone (late Miocene) 

825m Ceratiacean #LA 
Coryl us #LA * 
Quercoidites #LA * (?reworked) 
Quercoidites #LV * (?reworked) 
Stereisporites antiquasporites * 

Degree of Confidence: 2 

Remarks: A tentative late Miocene age is indicated by the occurrence 
of the dinoflagellate Ceratiacean #LA and the pollen Corylus #L A, 
although the stratigraphie ranges of these taxa are uncertain on the 
Labrador Shelf. Rare specimens of the angiosperm pollen species 
Quercoidites #LA and Quercoidites #LV may be reworked. In most of the 
wells examined from the Labrador Shelf during the present study, these 
species appear to be restricted to lower Oligocene and older strat, but 
their stratigraphie ranges are uncertain. 
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915-1345•: Systematophora ancyrea Zone (mfddle Miocene) 

915m Camarozonosporftes #LA * 
Operculodinium centrocarpum 

1035m 

1335m 

Osmundacidites claytonites * 

Lyco podiumsporites annotinioides * 
Spfnf ferites pseudofurcatus 
Spiniferites ramosus 

Oegree of Confidence: 2 

Remarks: Tentative assignment to the middle Miocene ~· ancyrea Zone is 
indicated at 915-935m by the presence of the spore Camarozonosporites 
#LA. A more definite middle Miocene age is indicated by the occurrence 
of the dinoflagellate ~· pseudofurcatus at 1335-1355m. 

1365-1495m: Areosphaeridfum arcuatum Zone (early Oligocene) 

1365m 

1425m 

Alnipollenites ~ * 
Carpinipites #LT * 
Erfcfpftes antecursorioides * 
Ilexpollenites margaritus * 
Pterocaryapollenites stellatus * 
Selaginella selaginoides * 

Chiropteridium mespilanum 
Cyclonephelftnn sp. A, Williams & Brideaux 1975 
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1455m 

Dinopterygium cladoides 

Deflandrea #LB (? reworked) 

Defla ndrea phosphoritica 
Membranophoridium as pinatum 

Oegree of Confidence : 

Ralegh C-02 ••• •• • 5 

Rema r ks: A highly tentative ass ignment to the A. arcuatum Zone is 

indicated at 1365-1 3!35m by the presence of the pollen l · antecurso
rioi des . A more definite ass ignment to the A. arcuat um Zone is 

indi cated at 1425-1 445m by t he occurrence of the dinof l agel la te species 

Cyclonephe lium sp. A of Williams & erideaux 1975 and Q. cladoides. 

1515-1555m: Deflandrea ILR Zone (late Eocene to early Olfgocene) 

1515m 

1545m 

Cordosphaeridium ca nt harellum 

Hystrichoko lpoma rigaudiae 

Rouseisporites ILA * 

Azo 11 a * ( c011111on) 
Dapsilidinium pastiels ii 

Oegree of Conf idence : 

Remarks : A highly tentative assignment to the Def landrea #LR Zone is 

i ndi cated at 1515-1535m by the occurrence of the spore Rousei sporites 
#LA, although the stratig raphie range of th is species on t he Labrador 

Shel f is uncertain . 



1575-2575•: Areosphaeridium fenestratum Zone (mfddle to late Eocene) 

1575m 

1605m 

1845m 

1875m 

1905m 

1935m 

1995m 

2205m 

2295m 

2385m 

2415m 

2445m 

Cicatricososporites auritus * 

Areosphaerfdium 11111lticornutum (small} 
Phthanoperidinium sp. indet. 
Tiliaepollenites crassipites * 

Quercoidites #LG * 

Ericipites compactipolleniatus * 

Defl andrea #LR 

Retitricolpites #LF * 

Bombacaci di tes bombacoi des * 
Caryapollenites simplex * 

Castanea #LA * 
Retitricolpites #LA* 

Cicatricosi sporites paradorogensis * 

Hystrichosphaeridium patulum 
Li ngulodinium machaerophorum 
Retitricolpites #LL * 

Paralecaniella indentata 
Phthanoperidinium alectrolophum 

Systematophora placacantha 
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Degree of Confidence: 2 

Remarks: Assignment of this interval to the A. fenestratum Zone is 

tentatively indicated by the presence of the spore I· auritus at 

1575-1595m. This is supported by the occurrence of the di noflagellate 
~· multicornutum (small form) at 1605-1625m, although the full 
stratigraphie range of this species is uncertain on the Labrador Shelf. 

Deeper in the inte rval at 1995-2015m, the pollen~· bombacoides also 
supports the age assignment. 

2595-2605m: Eocladopyxis #LA Zone (middle Eocene) 

2595m Fagus #LA * 
Glaphyrocysta ordinata 

H01110trybli1.1111 oceanicum 
Homotryblium pal lidum 

Momipites triradiatus * 
Wetzeliella articulata 
Wetzeliella ovali s 

Degree of Confidence: 2 

Remarks: No marker species for the Eocladopyxis #LA Zone were observed 

in the well other than the dinoflagellate _!!. oceanicum at 2595-2615m 

indicating tentative assignment of the sample to this zone. 

2625-2935m: Trinovantediniu• #LA Zone (early Eocene) 

2625m Trfnovantedinfum #LA 
Trinovantedinium #LL 

Ulmipollenites undulosus * 
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2715m Betulaceoipoll enites betuloides * 
Momipites coryloides * 

2745m 

2775m 

2835m 

2895m 

Dapsilidinium simplex 
Diphyes colligerum 
Luxad i nium #LA 

Momipites tenuipolus * 

Areoligera senonens i s 
Apectodinium homomorphum 

Pistillipollenites mcgregorii * 

Apectodinium hyperacanthum 
Dracodinium simile 
Polysphaeridium subtile 
Systematophora #LC 

Degree of Confidence: 4 

Remarks: The Trinovantedinium #LA Zone is indicated with greater 
confidence than are the overlying zones from the well. 

2955-3505•: DracodiniUll con~los Zone (early Eocene) 

2955m Isabelidinium #LP 

3105m Heteraulacacysta leptalea 
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3165m Apectodinfum homomorph11111 (cOlllllOn) 
Cleistosphaeridium insolitum 

3225m 

3255m 

3315m 

3375m 

3435m 

3465m 

Areoligera senonensis (conmon) 
Cordosphaeridium tiara 

Apectodinium homomorphum (frequent) 
Apectodi nf 1111 hyperacanthU111 ( conmo11) 

Homotryblium tenuispinosum 
Hystrichokolpoma salacium 
Ki sselovia coleothrypta 
Spiniferites monilis 

Areolfgera senonensfs (abundant) 
Ceratiopsis pannucea 
Lentinia wetzelii 
Cordosphaeridium gracile 
Isabeli dinium cooksoniae (?reworked) 

Apectodfnf Ulll augustum 
Achomosphaera alcicornu 
Chatangiella verrucosa (reworked) 

Cribroperidinium giuseppei 
Manumiella cretacea (reworked) 
Turbiosphaera filosa 

Degree of Confidence: 4 

Remarks: Penetration of the .Q_. condylos Zone is strongly indicated by 
the occurrence of the dinoflagellate Isabelidinium #LP at 2955-2975m. 
Other indications for the penetration of this zone are abundances of 
Apectodinium and Areoligera species as indi cated above in bold text. 
The species Dracocodinium condylos and Q· solodinium, which are also 
markers for the zone, were not observed in the well. 
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3525-3655m: Ceratiopsis speciosa Zone (late Paleocene) 

3525m 

3585m 

361 5m 

Ceratiopsis speciosa speciosa 

Hafn i as phaera septata 

Ceratiopsis speciosa glabra 

Alisocysta #LA 

Pervosphaeridium pseudhystrichodinium 

Paraalnipollenites confusus * 

Degree of Confidence: 4 

3675-3855m: Alisocysta circumtabulata Zone (late Paleocene) 

3675m 

3705m 

3795m 

Eisenackia crassitabulata 

Laciniadinium biconiculatum (reworked) 

Alisocysta circumtabulata 

Deflandrea denticulata 

Degree of Confi dence: 4 

Remarks Pene tration of the~· ci rcumtabulata Zone is strongl y 

indicated by the occurrence of~· crassitabulata and~· circumtabulata 

at 3675-3695m and 3795-3815m respectively . A specimen of the Late 

Cretaceous dinoflagellate .!:_. biconiculatum is interpretated to be 

reworked at 3705-3725m. 
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MICROPALEONTOLOGICAL ZONATION 

795- 985m No zonal assignmen t (N o age assignment) 

Not observed Cassidulina teretis Zone (late Miocene or younger) 

1005-1555m Asterigerina guerichi Zone (early Miocene or older) 

1575-3385m No zonal assignment (No age assignment) 

Not observed Asterigerina barton iana Zone (late Oligocene) 

Not observed Ceratobulimina con traria Zone (early Oligocene) 

Not observed Spiroplectarnmina adamsi Zone (late Eocene) 

Not observed Cycla~nina amplectens Zone (late Eocene) 

Not observed Ha plophragmoides acutidorsatum Zone (middle Eocene) 

Not observed Bulimina ovata Zone (early Eocene) 

Not observed Karreriella apicula ris Zone (early Eocene) 

3405-3855m Spiroplectammina grzybowski Zone (early Eocene) 

Not observed Glomospira charoides Zone (late Paleocene) 

Not observed Glomospira corona Zone (early Paleocene) 

Not observed Praecystammi na gl obi geri naeformi s Zone ( early 
Paleocene) 
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Not observed Rzehakina epigona Zone (Maastrichtian) 

Not ob served Arenobulimina dorbigny Zone (Campanian?) 
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SELECTED FORAMINIFERA 

795-985m: No zonal assig1111ent (No age assignment) 

1005-1555m: Asterigerina guerfchf Zone (early Miocene or older) 

1005m Asterfgerfna guerichi 
Hete rolepa sp. 
Discorbis quadrata 

1125m Anomalinoides cf . midwayensis 
Acarinina sp. 

1155m 

1425m 

Rhizammina indivisa 

Guttulina problema 
Nodosar ia sp. 

1455m Globulina gibba 

Pseudopolymorphina obscura 
Quinqueloculina carinata 
Lenticulina costata 

Degree of Confidence: 3 

1575-3385m: No zonal assignnent (No age assignment) 

2835m Asterigerina guerichi (caved) 

3315m Trochammina sp. 
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3375m Gyroidina sp. 

3405-3855m: Spiroplectannina grzybowski Zone (early Eocene) 

3405m 

3435m 

3465m 

3555m 

3615m 

3645m 

3675m 

TrochaDlllinoides cf. subtrullisatus 
Haplophragmoides ~ 
Trochammina deformis 
Saccammina sphaerica 

Trocha1111inof des subtrullisatus 
Bathysiphon discreta 
Bulimina ovata 

Spiroplecta11111ina grzybowski 
Bulimina quadrata 
Lenticulina decorata 
Spiroplectammina mexiaensis 
Karreriella apicularis 
Recurvoides walteri 

Haplophragmoides walteri 
Bathysiphon discreta 
Trocha11J11ina deformis 

Spiroplecta11J11ina adamsi 
Haplophragmoides eggeri 

Sacca11J11ina sp. 

Bulimi na ovata 
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3705m Saccalllllina sphaerica 

3735m Bulimina sp. 

3765m Allomorphfna sp. 
Cycla11!11ina placenta 

Degree of Con fi dence : 3 
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PALEOBATHYMETRY 

795- 985m 
Criteria: 

1005-llOSm 

Criteria: 

1125-1195m 

Criteria: 

1215-1375m 

Criteria: 

1395-1555m 
Criteria: 

1575-1765m 
Cri teri a: 

1785-3295m 

Cri teri a: 

3315-3355m 

Criteria: 

3375-3385m 
Criteria: 

Non-marine to Transitional 
No foraminifera, angiosperm pollen 

Inner Neritic 
Asterigerina guerichi, Discorbis quadrata 

Inner Neritic to Middle Neritic 
Acarinina sp., Rhizammina indivisa? 

Non-marine to Transitional 
No foraminifera, angiosperm pollen, rare 
~1rine dinoflagellates 

Inner Neritic 

Guttulina problema, Quinqueloculina carinata, 
fragments of molluscs 

Transitional to lnner Neritic 
No foraminifera, fragments of pelecypod, scaphopods 

Non-marine 
Wood, coal 

Transitional to lnner Neritic 
Trochammina sp. 

Inner Neritic 
Gyroidina sp. 
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3405 -3415m Middle Neriti c 

Cr ite ria : Haplophragmoides ~. Saccammina sphaerica 

3435-3445m Middle Neri tic to Outer Neritic 

Criteria: Bathysiphon discreta, Trochamminoides subtrulli sa tus 

3465-3475m Outer Neritic to Upper Bathyal 

Criteria: Recurvoides walteri, Karreriella apicularis 

3495-3595m Middle Neritic to Outer Neritic 

Criteria: Decrease in abundance and diversity, Bathysiphon 

discreta 

3615-3805m 

Criteria: 

3825-3855m 

Criteria: 

lnner Neri tic to Middle Neri tic 

Ostracods, Haplophragmoides walteri, Cyclammina 

placenta 

Transitional to lnner Neritic 

Marine dinoflagellates 
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KEROGEN & TAI 

Depth AH AT AG SA M BT ST TAI 

2955. 0 10 25 50 15 2- 2 

3045. 0 10 25 45 15 2- 2 
3135. 0 JO 25 50 15 

3225. 0 10 35 50 5 
3315 . 0 10 35 45 10 

3405. 0 10 30 50 10 
349 5. 0 10 20 50 20 

3585 . 0 15 25 50 10 

367 5. 0 15 20 50 10 2+ 

3765 . 0 15 20 50 15 2+ 

3845 . 0 20 45 15 2+ 

3855.0 20 45 15 



Bujak Davies Group Ralegh C-02 •••••• 19 

KEROGEN, TAI AND VITRINITE REFLECTANCE 

The onl y samp l es availahle for ke rogen analysis in this wel 1 a re 

bet ween 2955 -385 5m in st r ata of late Pal e ocene and early Eoce ne age . 

The r ela tive ab unda nces of kerogen ty pes remain cons tant wit hin thi s 

SP.cti on . No amorphous ke r ogen was observed , wi t h he rbac eous ke r oge n 

generally compri sing fr om 30% t o 40%, woody ke r ogen comprising fr om 45% 

to 50%, and coa l y inert i nit ic ke rogen genera ll y comp ri si ng from 10% to 

15% of t he tot al ke rogen cont ent. 

The le vel of The r ma l Alte r at ion increases from a value of 2- to 2 at 

2955m , to a value of 2 bel ow 3135m, to a value of 2+ bel ow 367 5m in 

st r ata of l ate Pa l eoce ne age . The kerogen t ypes and l e vel of The rmal 

Alte r ation i ndicate some source rock potential for predominantly 

gaseous hydrocarbons from t he herbaceous and woody kerogen below 

36 75m. 

The follo~1ing levels of the rma l matu rity are indi ca teà by vitr i nite 

refl ecta nce ana l ysis. 

1200-1780m: Indet e rminate 

1780-2470m: No s amples availabl e 

247 0- 3315m : Immature ( Ro% = 0.383% t o 0.478%) 

3435- 3525m: Onset of matu rity (R o% = 0.528% ) 

3585-3825m : Mature ( Ro% = 0 . 603% to 0. 815% ) 

In t he upper po r tions of t he well, low abunda nci e s of in si tu vi t r i ni t e 

a re pr esent associ ated with pr edominantly rewor ked vi t r i ni te 

populatio ns . In t he 10~1er portions of the wel l betwee n 34 35m and 

3825m, cav i ngs a r e pers istent and are associated wit h wide l y di verse 

populations of i n situ and reworked vitrinite populations. 
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YITRINITE REFLECTANCE 

Key to Measurernent Qualify inq Labels 

E Excellen t 

Good 
p Po or 

c Caved 
R Reworked 

Samp 1 e Dep th 120D. 0 

0.148 o. 220 o. 350 o. 452 0. 630 o. 649 o. 7 30 

o. 781 0.804 0.848 o. 923 1. 096 1. 274 

Actua 1 Mean • 0.685 Actual Standard Deviat ion • 0. 329 

Ed1ted Mean • o. 401 Edlted Standard Deviat ion = 0. 07 2 

Samp le Depth 1390.0 

o. 560 0.835 o. 991 1.099 1.151 1. 288 

Actu al Mean 0 . 987 Actua l Standard Devia tion = 0.259 

Sample Depth 1590. D 

0.271 o. 398 o. 446 0. 461 0 . 535 o. 570 0.668 

o. 682 D. 68 7 o. 718 o. 762 0.861 o. 915 0.935 

0.966 1. 052 1.152 1. 281 1.513 

A ctu a 1 Mean = o. 783 Actual Standard Oeviation o. 320 

Edited Mean • 0. 482 Edlted Standard Deviat io n o. 070 

Samp le Depth 1780. 0 

0.307 0.606 0.662 

Ac tua 1 Mean = 0. 5 25 Ac tua 1 Standard Deviat ion 0.191 

Ed1ted Mean • D. 307 Edit ed Standard Deviat ion o. 000 
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Sa"" l e Depth 2470.0 

o. 278 0.280 o. 301 o. 327 0.329 0.350 o. 360 

o. 371 o. 403 o. 405 o. 43 D o. 430 o. 440 o. 44 2 

o. 454 o. 479 o. 485 o. 793 0.836 

Actual Mean = o. 431 Ac tu al Standard Deviat ion • 0.149 

Edited Mean D. 408 Edited Standard Deviat i on = 0 . 053 

Sa mp le Depth 2640.0 

o. 254 0. 254 o. 335 o. 358 o. 378 o. 378 o. 388 

D. 394 o. 40 0 0. 406 o. 414 o. 418 o. 422 o. 436 

0. 438 o. 443 0. 455 o. 462 o. 475 0.493 o. 494 
o. 498 o. 505 o. 516 0.523 o. 531 o. 53 2 o. 536 
o. 536 0. 545 o. 550 0.552 o. 745 o. 776 0.901 

Actual Mean • o. 478 Actual Standard Deviation • 0. 129 

Ed1ted Mean = 0.479 Edited Sta nd ard Deviat ion = 0. 053 

Samp le Oepth 2820. 0 

0.263 o. 358 o. 366 o. 378 o. 381 o. 388 o. 389 
o. 394 o. 400 o. 402 o. 405 o. 422 0 . 430 o. 444 

o. 446 o. 458 o. 520 o. 523 o. 528 1.065 

Ac tua l Mean • o. 448 Actual Standard Deviat ion = 0.158 

Edited Mean • o. 424 Edited Standard Deviat ion • o. 053 

sa.., le Depth 2985 . 0 

o. 000 

Ac tu al Mean • 0. DOO Actu a l Standa rd Deviat ion • 0. 000 

Ed1ted Hean = D. 000 Ed ited Standard Deviat i on o. 000 
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Samp le Oepth 3105. 0 

o. 225 o. 234 o. 248 o. 263 o. 264 o. 267 o. 270 

0.292 o. 296 o. 308 o. 318 o. 318 o. 330 o. 333 

0.342 o. 362 o. 366 o. 370 o. 387 o. 392 o. 444 

o. 499 0.589 

Actua l Hean • 0. 336 Act u al Standa rd Deviat ion = 0.087 

Ed ited Mean • o. 383 Edit ed St anda rd Deviat ion = 0. 053 

Sa"1' le Dep t h 3255 . 0 

1. 367 

Actual Mean 1. 367 Actual Standard Dev i at . " 0.000 

Samp le Depth 3315 . 0 

o. 259 0.291 0 . 298 0.335 o. 410 o. o. 435 

o. 437 o. 520 

Ac tu al Mean • 0. 379 Ac tu a 1 Standard Deviat ion = o. 087 

Ed1ted Hean = 0 . 446 Edited Standard Deviat 1 on = o. 043 

Samp le Oepth 3435 . 0 

D. 258 o. 282 o. 374 o. 592 0.678 o. 792 1. 065 

Ac tua l Mean c o. 577 Actual Standard Deviat ion D. 296 

Edited Mean • o. 687 Edited Standard Deviat ion 0. 100 

Samp le Oepth 35 25. 0 

0.108 0.174 0.170 D. 181 o. 340 o. 346 o. 390 

o. 435 o. 436 o. 450 o. 467 o. 477 0.509 o. 514 

o. 540 o. 581 o. 599 0.654 0.662 o. 746 0. 835 

0.852 0.859 D. 928 o. 97 6 o. 986 1.072 1.120 

1. 129 !. 165 

• Actua 1 Mean o. 624 Actua l Standard Dev i at ion o. 309 

Ed i ted Mean o. 528 Edited St andard Deviat ion o. 080 
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Sa111>le Depth 3585 . 0 

0.220 0.239 0.240 o. 252 o. 340 0. 340 o. 352 

o. 356 o. 386 o. 393 o. 438 o. 448 o. 450 o. 453 
o. 484 o. 531 0.553 O. 589 o. 684 o. 689 o. 710 
o. 786 o. 791 0.836 0 . 898 o. 918 o. 971 1. 028 
1. 202 1. 276 

Actua l Hean • o. 595 Ac tu al Standard Devi at ion = o. 292 

Ed fted Mean • o. 603 Edfted Standard Deviat ion = 0 . 144 

Sa111>le Depth 3615.0 

0 . 210 0.366 o. 545 o. 549 o. 561 0.592 o. 615 

0 . 630 o. 658 o. 660 o. 683 o. 713 o. 7 32 o. 740 

o. 760 o. 788 o. 814 0.898 o. 917 o. 997 1. 062 
!. 101 1.170 1. 385 

Actual Mean o. 756 Ac tu a l Standard Deviat ion = 0. 260 

Ed fted Mean o. 669 Edf ted Standard Deviat ion = 0. 087 

Sa111> le Depth 3645. 0 

0.282 c o. 296 o. 307 0. 313 o. 320 o. 356 o. 370 

o. 395 c o. 417 o. 463 o. 4• o. 498 o. 637 o. 646 
0.658 0.660 o. 700 0.1,0 0.818 0.828 0.863 
0.891 o. 977 1. 707 

Actual Mean 0.609 Actu a l Standard Deviat ion = o. 319 

Ed Hed Mean • 0. 7 45 Edfted Standard Deviat ion • o. 098 

Sa111>le Depth 3675. 0 

o. 210 o. 221 0. 27 2 o. 281 0 . 292 o. 310 0.333 
o. 334 o. 352 o. 358 o. 373 o. 375 o. 412 o. 414 
o. 417 o. 417 o. 448 o. 475 o. 486 0.500 o. 502 
0.533 0.540 0.550 o. 555 o. 657 o. 663 0.663 
0.668 o. 726 o. 768 o. 786 o. 790 o. 807 0.810 
0. 811 0.832 0 . 840 0.843 o. 856 0.860 o. 867 
0.875 0.922 o. 950 o. 953 o. 976 1. 070 1. 213 

Actua l Mean • o. 616 Ac tu al Standard Dev1atfon o. 252 

•'d fted Mean • 0.815 Edfted St and ard Dev1 at ion • o. 095 
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Samp l e Depth 37 05. 0 

o. 287 0. 328 0.423 o. 430 o. 449 o. 452 o. 488 

0.536 0.619 0 . 636 o. 656 0. 803 0.81 0 0.830 

!. 279 

Actual Mean = 0.602 Actu a 1 Standard Deviat i on = 0. 25 3 

Edfted Hean = O. 7i.u Ed i ted Standard Deviatfon = o. 098 

Samp le Depth 37 35. 0 

0.229 0. 318 o. 330 o. 420 o. 439 0.480 o. 520 
o. 596 o. 650 0 .670 o. 690 o. 710 o. 717 o. 773 
o. 790 o. 792 0.813 o. 849 o. 865 0.891 o. 976 
1.022 1. 049 1 . 053 !. 230 

Actual Mean = o. 715 Ac t ua l Standard Deviat ion = 0. 256 

Edfted Mean = o. 754 Ed fted Standard Deviat ion = 0. 090 

Samp le Depth 37 65. 0 

o. 259 0.392 o. 405 0 . 450 0.482 o. 563 0.6 46 
o. 667 o. 711 o. 758 o. 764 o. 765 o. 796 0.825 

0.856 0 .867 0.886 1.155 

Actual Mean • o. 680 Ac tua 1 Standard Deviation • o. 221 

Edited Mean • 0 . 776 Edited Standard Dev1a t ion = o. 079 

Samp le Depth 3795. 0 

o. 233 o. 481 o. 580 o. 629 o. 737 0.863 

Actual Mean = 0 . 587 Ac tua l Standard Deviat ion o. 218 

Edited Mean = D. 702 Edfted Standa r d Deviat ion = D. 126 

Samp le Depth 3825. 0 

o. 207 0 . 3!4 D. 398 o. 423 o. 453 D. 641 0.690 
o. 693 D. 780 o. 832 o. 939 1. 032 !. 133 ! . 243 

Actual Mean = 0.698 Actu al Standard Deviat ion o. 316 

Edft ed Me an • o. 763 Edfted Standard Dev fa t ion • o. li! 
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